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n  a  freely  secreting  wound-surface  it 
imposed  and  became  powerfully  anti- 
ococcus  pyogenes  and  the  staphylococ- 
ci to  be  the  cause  of  the  chemical  de- 

litions  and  indications  already  specified 
t  curettement  of  the  puerperal  uterus  is 
In  the  very  large  majority  of  cases  of 
emia,  the  local  lesion  to  which  septic 
cess  is  situated  somewhere  between  the 

vulvar  orifice,  and,  as  remarked  by 
ell-contracted  uterus  is  almost  proof 
."     The  mere  presence  of  an  offensive 

per  se,  an  indication  for  excochleation. 
;ase  clearly  and  forcibly  when  he  says  : 
g 2B  the  people  say  :  '  A  woman  in  child- 
erself  out.'  Let  him  who  prefers  a  more 
n  say  :  '  Nature  must  cleanse  and  evacu- 
t  passages  of  the  puerperal  woman,  and 
ess  the  odor  of  the  puerperal  woman  is 
This  is  an  extremely  simple  process,  sim- 
asier  and  simpler  than,  the  evacuation  of 
lg  which  process  the  human  being  does 
ltly,  but  yet  is  thoroughly  healthy.  The 
ges  have  a  more  powerful  musculature 
i,  and  wide-open  excretory  ducts,  while 
conquer  and  open  the  sphincter  muscle 
(ven  very  foully  smelling  secretions  do 
ong  as  their  normal  dejection  is  not  dis- 

dication  is  fulfilled  by  the  institution  of 
al  antiphlogosis.  Absolute  rest  in  bed 
mbitus,  the  legs  flexed  upon  the  thighs 
y  pillows,  until  all  acute  symptoms  have 
he  first  and  most  important  regulation, 
flication  of  cold  is  an  efficient  remedy, 
!  acute  stages  of  pelviperitonitis.  Dry 
ployed  in  the  form  of  india-rubber  bags 
boxes  (Esmarch)  containing  ice.  A  more 
f  applying  dry  cold  is  that  described  by 
•  the  name  of  mediate  irrigation.  A  vul- 
tbber  tube,  sixteen  or  twenty  feel  long, 

an  inch  thick,  is  coiled  to  fit  the  part, 
ition  by  a  roller.  Water,  of  any  desired 
caused  to  pass  through  this  tube  from  a 
the  patient's  level.  Leiter,  of  Vienna, 
an  ingenious  modification  of  this  appa- 
bstitution  of  very  flexible  metallic  tubing 
zed  india-rubber.  The  intensity  of  the 
by  the  insertion  of  a  towel  or  compress 
a  and  the  "heat-regulator." 
t  be  applied  per  vaginam,  in  accordance 
i's"  suggestion.     Thin  metallic  capsules, 

and  shape,  similar  to  Bozeman's  hard 
for  vaginal  dilatation,  are  fitted  with  af- 
•ent  tubes,  and  connected  with  suitable 

inction  with  moisture,  in  the  form  of  the 
ie,  flaxseed  meal,  and  hop  poultices,  is  less 
■Id  in  the  limitation  of  the  local  inflamma- 
nitial  stages,  but  is  probably  more  exten- 
1  in  America.  Thus  Emmet 3o  advises  the 
lal  injections  immediately  after  reaction, 

it  is  the  only  means  we  possess  for  abort- 
'  cellulitis — which  it  will  do,  if  thoroughly 

beginning  " — an  opinion  consistent  with 
ews  on  the  pathology  of  the  condition, 

our  recent  knowledge  of  causation  and 
ce  of  other  clinicians.  We  are  informed 
hority,  moreover,  that  Leiter's  coils  and 
almost  exclusively  employed,  during  the 
f  pelviperitonitis  and  pelvic  cellulitis,  in 
ospital  of  New  York. 
)f  local  blood-letting  has  passed  through 
ises  of  professional  opinion,  even  in  our 
?anzoni,  Spiegelberg,  and  Schroeder  rec- 
pplication  of  leeches — ten  to  twelve — as 
j  to  the  focus  of  inflammation — inguinal 
m,  or  inner  surface  of  the  thigh.     Ols- 
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.'■ilium. 


MILIARIA  is  an  acute  inflammatory  disease  of  the 
sweat-glands,  accompanied  by  the  formation  of  papules 
or  vesicles  from  the  size  of  a  pin-point  to  that  of  a  millet- 
seed,  and  giving  rise  to  pricking,  burning,  or  itching  sen- 
sations. 

The  eruption  breaks  out  suddenly,  over  irregular  areas 
of  various  size,  in  the  form  of  numerous  minute,  pointed, 
bright-red  papules,  which,  although  often  crowded  very 
closely  together,  rarely  tend  to  coalesce.  The  appearance 
of  the  eruption  is  apt  to  be  preceded  and  accompanied 
by  more  or  less  profuse  sweating.  Not  infrequently  the 
pointed  papules  are  surmounted  by  small  vesicles,  or  vesi- 
cles surrounded  by  a  red  areola  may  appear  interspersed 
among  the  papular  lesions. 

The  vesicular  lesions,  at  first  transparent,  soon  become 
opaque  and  yellowish-white,  and  give  a  peculiar  yellow- 
ish cast  to  the  skin.  Both  forms  of  lesions  run  an  acute 
and  rapid  course,  drying  up  usually  in  a  few  days,  and 
being  followed  by  slight  desquamation.  Fresh  crops, 
however,  may  succeed  one  another  as  long  as  the  cause 
producing  the  disease  is  active. 

All  parts  of  the  body  may  be  attacked,  but  certain  re- 
gions, as  the  abdomen,  chest,  neck,  forehead,  and  arms, 
are  commonly  invaded.  The  disorder,  as  has  been  said, 
makes  its  appearance  suddenly,  without  premonitory 
symptoms,  and  quickly  assumes  its  definite  characters  ; 
a  few  hours  may  suffice  for  its  development. 

The  affection  varies  greatly  in  intensity  at  different 
times  and  in  different  cases.  It  may  appear  and  disap- 
pear without  apparent  cause.  The  taking  of  food  and  hot 
drinks  is  sufficient  to  aggravate  it,  or  even  to  cause  a  fresh 
outbreak,  when  there  is  a  disposition  to  the  disease. 

Miliaria  is  caused  by  too  profuse  sweating.  This  may 
be  produced  by  excessive  external  heat,  or  by  the  use  of 
unsuitable  and  too  heavy  clothing.  The  writer  has  ob- 
served one  case  of  miliaria  in  cold  weather,  brought  on 
by  unilateral  sweating  of  the  face  of  nervous  origin. 
It  is  very  commonly  met  with  in  the  summer  months, 
and  especially  in  hot  climates,  where  it  is  at  times  a  seri- 
ous affection.  This  prevalence  in  hot  climates  caused 
the  name  of  lichen  tropicus  to  be  formerly  applied  to  this 
disease.  Fleshy  persons  who  perspire  profusely  and 
children  are  especially  liable  to  it.  The  superfluous 
clothing  with  which  infants  are  often  over-burdened,  is 
a  cause  of  miliaria  in  winter  as  well  as  in  summer.  A 
weak  and  debilitated  condition  of  the  system  seems  to 
predispose  to  the  disease  in  some  cases. 

Miliaria  is  an  inflammatory  disorder  of  the  sweat- 
glands,  congestion  taking  place  with  great  rapidity  about 
the  mouths  of  the  ducts,  and  being  followed  by  exuda- 
tion. 

The  diagnosis  of  miliaria  is  rarely  difficult.  The  fact 
of  its  occurring  in  hot  weather  and  in  connection  with 
profuse  perspiration,  the  rapidity  of  its  appearance,  and  its 
distribution  in  those  localities  where  the  secretion  of  sweat 
is  most  abundant,  together  with  the  uniform  minute  and 
discrete  character  of  the  lesions,  will  serve  to  distinguish 
it  from  eczema,  the  only  affection  with  which  it  is  likely 
to  be  mistaken. 

Vol.  V.— 1 


The  treatment  of  miliaria  as  it  occurs  in  temperate  cli- 
mates is  simple.  Usually  any  mild  astringent  wash,  as 
the  lotio  nigra,  or  an  absorbent  powder,  as  oxide  of  zinc 
or  lycopodium,  is  sufficient.  In  more  stubborn 
bathing  with  vinegar-and-water,  or  with  a  lotion  of  sul- 
phate of  copper,  ten  grains  to  the  ounce,  is  useful.  Cold- 
water  baths  or  baths  containing  alkalies,  and  followed  by 
dusting  with  an  astringent  powder,  are  beneficial.  The 
well-known  McCall  Anderson's  powder  may  be  used  with 
benefit  when  the  skin  has  not  become  abraded  by  rubbing 
and  scratching.  It  is  composed  as  follows  :  \ .  Pulv. 
camphorae,  6  Gm.  (  3  jss.) ;  pulv.  amyli,  pulv.  zinci  oxidi, 
aa32Gm.  (~  j.).     M. 

As  regards  general  treatment,  the  use  of  refrigerant  diu- 
retics, such  as  the  citrate,  nitrate,  or  acetate  of  potassium, 
well  diluted,  will  be  found  of  decided  value.  Acidulated 
drinks,  saline  laxatives,  plain  food,  the  avoidance  of  hot 
fluids,  light  clothing,  and  a  cool  apartment  and  absolute 
rest  are  to  be  recommended.  When  repeated  crops  of 
the  more  vesicular  lesions  continue  to  appear,  and  espec- 
ially when  there  is  any  debility,  constitutional  remedies  of 
a  tonic  character,  as  iron  and  quinine,  may  be  required. 

In  temperate  climates  miliaria  is  seldom  obstinate.  If 
allowed  to  run  on  eczema  may  be  developed  from  irrita- 
tion and  scratching,  which,  of  course,  calls  for  special 
treatment. 

Note. — The  subject  of  miliaria  has  been  much  con- 
fused by  the  division  into  several  distinct  affections  of 
what  are  merely  stages  and  forms  of  the  same  eruption. 
Miliaria  alba ,  miliaria  rubra,  miliaria  papulosa,  and  mil- 
iaria vesiculosa,  as  also  the  old  term  lichen  tropicus,  all 
cover  one  and  the  same  disease,  that  described  above 
under  the  simple  title  of  miliaria,  of  which  the  popular 
name  is  "prickly  heat."  The  somewhat  similar  affection 
of  the  sweat-glands  which  occurs  in  the  course  of  cer- 
tain fevers,  and  of  debilitated  conditions,  and  not  as  the 
result  of  heat  and  excessive  sweating,  will  be  found  de- 
scribed under  Sudamen.  Arthur  Van  Harlingen. 

MILIUM  is  a  disease  of  the  sebaceous  glands  of  the 
skin,  characterized  by  the  formation  of  small,  roundish, 
whitish,  non-inflammatory  elevations  situated  beneath  the 
epidermis. 

The  lesions  are  situated  for  the  most  part  upon  the 
face,  especially  about  the  eyelids,  on  the  prominence  of 
the  cheeks,  and  on  the  forehead  ;  they  may,  however, 
occur  on  other  parts  of  the  body.  They  may  occur 
singly  or  in  great  numbers.  Usually  one  or  two  may  be 
seen  on  the  inner  side  of  the  eyelids,  or  a  half  dozen  or 
so  over  the  prominence  of  the  cheek.  The  lesions  are 
whitish,  smooth-rounded,  and  with  a  peculiar  pearly 
look.  Their  ordinary  size  is  that  of  a  pin-head  or 
smaller,  but  they  may  occur  the  size  of  a  small  split  pea. 
The  average  size  is  that  of  a  millet-seed,  from  which  the 
name  is  derived.  They  may  be  felt  as  more  or  less  firm, 
hard  bodies,  imbedded  superficially  in  the  skin.  They 
sometimes  form  rapidly,  but  once  formed,  show  no 
tendency  to  grow  or  change  in  appearance,  remaining 
unaltered  at  times  for  years.     No  inconvenience  beyond 
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disfigurement  Is  caused  by  their  presence.  Milium  is 
sometimes  mel  with  in  connection  with  acne  or  comedo, 
tun  quite  as  often  withoul  the  concurrence  of  these  af- 
fections.  Occasionally  the  contents  of  the  lesions  of 
milium  undergo  calcareous  degeneration,  and  we  then 
have  cutaneous  calculi  (g.v.  i. 

.Milium  has  always  been  regarded  as  having  its  Beat  in 
the  sebaceous  glands,  although  some  recent  investigators 
have  denied  this.  It  is  believed  to  consist  in  on  accumu- 
lation of  sebum  within  tin-  gland,  which,  owing  to  ob- 
literation of  the  duel  from  some  cause  or  other,  is  u 
to  escape.     The  a  consists  of  epithelium  and  the 

contents  tend  to  become  inspissated,  but,  unlike  the  some- 
what similar  >  omedo,  there  is  no  tendency  to  in- 
flammal  i<  m 

The  treatment  of  milium,  when  the  lesions  are  few  in 
number,  consists  in  opening  the  little  tumors  with  a  knife 
and  evacuating  theii  contents.  Sometimes  it  is  desirable 
to  apply  a  small  drop  of  tincture  of  iodine  subsequently, 
with  the  view  of  exciting  a  substitutive  inflammation 
to  prevent  recurrence  of  the  lesion.  Hardaway  recom- 
mends electrolysis  with  the  needle  and  battery,  as  in  the 
operation  for  the  permanent  removal  of  hair.  When  the 
lesions  are  numerous,  frictions  with  sapo  viridis  or  Band- 
soap  may  he  employed  ;  care  being  taken  not  to  inflame 
the  Bkin.  Some  Boothing  ointment  should,  in  fact,  be 
employed  subsequent  to  the  frictions. 

Closel]  allied,  in  some  respects,  to  milium  are  sebace- 
ous cysts,  which  will  he  treated  of  subsequently  under 

that  head.  Arthur    Villi  Barlifigi  n. 

MILK.  DIETETIC  AND  THERAPEUTIC   USES  OF. 

Milk,  a^ide  from  its  general  and  universal  use  as  a  food, 
has  manj  special  uses  in  the  department  of  therapeutics. 
In  the  presenl  article,  unless  otherwise  stated,  when  the 
word  milk  is  used,  cow's  milk  is  understood.  Human 
milk  will  be  found  treated  under  the  headings  Infancy, 
Wet-nursing,  Weaning.  In  addition  to  cow's  milk,  for 
various  economic  reasons,  the  milk  of  goats,  asses,  mares. 
camels,  etc.,  is  occasionally  employed.  These  varieties 
of  milk  presenl  slighl  differences  in  chemical  composi- 
tion, taste,  and  odor.  (See  next  article,  on  Milk,  Physiol. 
and  Pathol.  Chem.  of.) 

Cow's  milk  contains  the  necessary  chemical  elements 
for  maintaining  life — C,0,N,  and  II, — in  fairly  economi- 
cal proportion,  combined  in  the  form  chiefly  of  water, 
casein,  albumen,  fat,  or  butter,  and  lactose.  In  addition 
then-  are  traces  of  numerous  salts.  It  is  therefore  possi- 
ble to  support  adult  life  for  some  time  upon  an  exclu- 
sive milk  diet.  Hut  this  soon  becomes  excessively  weari- 
some, and  ^astro-intestinal  derangements  are  apt  to  ensue 
in  a  few  days  or  weeks.  Independent  of  nausea,  there 
develops  an  excessive  loathing  of  the  taste  of  the  milk. 
Hut  other  substances  may  be  added  in  small  amount,  milk 
being  retained  as  the  main  factor  in  the  diet,  for  a  much 
longer  period.  The  cause  of  this  disagreement  is  found 
in  the  fact  that  there  is  too  much  nitrogenous  matter  in 
proportion  to  the  carbo  hydrates,  and  to  get  enough  carbo- 
hydrates too  much  proteid  is  taken,  which  interferes 
with  digestion.  The  human  body  requires  for  daily  con- 
sumption 18.8  Gm.  X  and  328.9  Gm.  C.  To  obtain  the 
requisite  X  from  milk  2,905  Gm.  must  be  drunk,  but  to 
obtain  the  requisite  0  4,652  Gm.  must,  be  taken.  Al- 
though milk  answers  very  well  as  an  exclusive  diet  for  the 
first  year  of  life,  it  is  not  adapted  as  such  for  adults.  It 
is  usually  omitted  from  the  dietary  of  athletes  in  train- 
ing, and  with  many  persons  il  disagrees,  producing  "bil- 
iousness." constipation,  and  various  dyspeptic  symptoms. 
On  the  Other  hand,  in  many  cases  of  weak  stomach,  in 
fevers  (where  the  nitrogenous  metabolism  is  great),  etc., 
an  exclusive,  or  almost  exclusive,  milk  diet  proves  highly 
beneficial,  and  is  excellentlj  tolerated.  The  normal  pe- 
riod for  the  complete  digestion  of  milk  is  about  three 
hours. 

The  Catm  *  of  Ou  Ditagri  <  m  nt  of  Milk  may  be  several : 

1.   Contamination    by   disease-germs   from   the   cow.     2. 

Poisonous   foods   eaten   by  the  cow.      8.    Kxtraneous  dis- 

germs.      I.    Pollution  of  the   milk   by  the  dealer.      5. 

Souring  or  decomposition.    6.  The  coagula  formed  in 


the  stomach   in   the  case  of  cow's  milk  are  usually  1 
and  somewhat  tough,  and  if  the  stomach    be  feeble  they 
are  difficult  of  digestion.      The  gastric  juice  fails  to 

integrate  the  casein  within  a  reasonable  time,  the  casein 

irritates    the   gastiic    mucous    membrane,   and   alters    the 
character  of  the  gastric  juice.      An  excess  of  lactic  acid  is 
developed  from  the  milk  sugar,  and  various  complici 
fermentative  changi  which  are  still  imperfectly 

understood. 

The  important  differences  between  human  and  cow's 
milk  are.  that  woman's  milk  i-  sweeter,  it  contains  ).  — 
butter  and  casein,  and  the  casein  forms  a  much  smaller 
clot  and  is  more  quickly  dissolved.  Human  milk  is  nor- 
mally alkaline.  The  reaction  of  cow's  milk  varies,  and 
it  may  be  acid. 

Goafs  milk  disagrees  with  many  because- it  is  too  rich 
in  fat  ;  moreover,  the  odor  is  strong  and  disagreeable. 
Infants  do  not  thrive  upon  it,  for  it  is  apt  to  occasion 
vomiting  and  diarrhoea 

Mare's  and  ass's  milk  contains  less  nitrogenous  matter 
and  fat,  and  more  sugar,  than  cow's  milk.  Ass's  milk 
is  very  sweet  and  easy  of  digestion,  although  it  may  have 
a  tendency  to  cause  diarrhoea  if  taken  alone.  The  casein 
of  mare's  milk  is  intermediate  in  digestibility  between 

that  of  human  and  cow's   milk.      The  differences  in  the 

milk  of  different  animals  are  largely  in  the  taste  and 
odor,  and  the  essential  ingredients  vary  comparatively 

slightly  in  relative  quantity. 

Milk,  A"'-,  is  officinal  in  the  British  Pharmacopoeia. 
It  is  used  in  the  preparation  of  the  mixture  of  scammony. 

The  sugar  of  milk,  Baccharum  Lactis,  lactose  (lactine), 
is  officinal  in  the  U.  8.  Pharmacopoeia  for  use  in  prep- 
aration of  abstracts,  triturates,  denarcotized  opium,  etc. 
It  exists  in  milk  in  the  proportion  of  0.74  Ho  4.5  per 
cent.  As  compared  with  cane  sugar,  it  is  harder,  less 
sweet,  and  less  soluble  ;  hence  it  is  better  suited  for  trit- 
uration. It  is  sold  in  lumps  at  the  apothecaries',  to  be 
added  to  milk  for  infants.  It  has  the  objection,  when 
thus  used,  of  being  much  more  readily  fermentable  in  the 
stomach  than  cane-sugar,  and  it  may  produce  gastric  irri- 
tation and  colic  from  the  evolution  of  gas  (CO-.,  etc.). 

.Milk-sugar  is  not  directly  susceptible  of  alcoholic  fer- 
mentation. Alone  it  is  stable,  but  in  the  presence  of 
decomposing  nitrogenous  matter  it  is  converted  into  lactic 
acid,  which  makes  the  milk  sour.  The  relative  and  ab- 
solute quantity  of  lactose  varies  considerably.  As  a  gen- 
eral rule,  it  diminishes  as  the  fat  and  casein  increase.  It 
is  said  to  be  increased  by  ana-mia,  diminished  by  uterine 
and  vaginal  catarrhs,  and  by  menstruation.  (Comp.  art. 
Weaning.)  The  sugar  of  milk  probably  never  remains 
long  unchanged  in  the  stomach.  In  a  dog's  stomach  it 
has  not  been  found  later  than  one  hour  after  its  ingestion 
(Frerichs).  (For  the  use  of  milk-sugar  in  diabetes,  see  art. 
Diabetes,  vol.  ii. ,  p.  416.) 

The  casein  of  milk,  after  entering  the  stomach,  is  co- 
agulated and  forms  "  curds  "  or  lumps  of  varying  size 
and  toughness,  which  enclose  the  fat-globules.  The  curds 
are  soon  partially  dissolved  again  by  the  gastric  juice, 
ami  the  proteid  matter  is  converted  into  peptone  or  one 
of  its  intermediate  forms— dyspeptone— (Maly).  The 
liberated  fat-globules  then  coalesce.  Probably  a  certain 
proportion  of  the  curds  pass  into  the  duodenum  undis- 
solved, where  their  digestion  is  completed  by  the  pan- 
creatic and  biliary  (?)  ferments.  In  the  frequent  indi- 
gestion of  young  infants  the  curds  may  pass  out  by  the 
rectum  undissolved.  This  happens  much  more  rarely  in 
adults.  The  coagula  are  finer  when  a  little  cheese  is 
eaten  with  the  milk  :  hence  milk  and  cheese  are  often 
well  assimilated  together. 

Several  of  the  digestive  fluids  in  man  possess  the  power 
of  "curdling''  milk,  or  of  coagulating  the  casein.  This 
process  is  artificially  accomplished  by  adding  a  decoction 
in  brine  made  from  the  mucous  membrane  of  the  middle 
stomach  of  the  calf.  This  membrane  secretes  a  ferment 
called  " rennet,"  which  may  also  be  obtained  in  a  dry 
ami  powdered  form.  The  curdling  of  milk  in  the  stom- 
ach does  not  depend  upon  the  acidity  of  the  gastric  juice, 
for  it  occurs  also  in  neutral  or  alkaline  media.  Moreover, 
pure  pepsin  hardly  curdles  milk  at  all.     Hence  it  is  sup- 
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posed  (Kenimerich)  that  the  gastric  juice  contains  a  special 
milk-curdling  ferment.  Such  a  ferment  has  been  demon- 
strated in  the  pancreatic  secretion,  but  its  identity  with 
the  gastric  ferment  is  not  established.  Rennet  acts  best 
in  an  acid  medium,  and  it  possesses  very  feeble  proteo- 
lytic power. 

The  salts  and  water  of  the  milk  are  absorbed  to  some 
extent  in  the  stomach.  In  some  persons  the  absorption 
is  rapid,  and  the  blood-pressure  being  increased  by  the 
volume  of  the  fluid,  milk  has  quite  a  marked  diuretic 
action  when  drunk  rapidly  in  large  amount. 

An  excess  of  acidity  in  the  stomach  converts  the  milk- 
sugar  rapidly  into  lactic  acid,  coagulates  the  proteid  mat- 
ter, and  decomposes  the  alkaline  salts  of  the  milk,  and 
liberates  phosphoric  acid.  This  results  in  gastro-enteric 
irritation,  and  diarrhoea  ensues,  during  which  undigested 
coagula  are  sometimes  voided. 

The  reaction  of  cow's  milk  is  variable.  It  is  often  acid, 
and  hence  the  frequent  necessity  of  giving  antacids  to 
infants  with  their  milk.  This  variation  depends  upon 
the  "amphoteric"  reaction  ;  that  is,  the  relative  amount 
of  potassium  biphosphate  and  of  the  two-thirds  phos- 
phate of  potassium  is  disturbed.  The  biphosphate  in  ex- 
cess hastens  the  coagulation  of  the  proteids,  and  occasions 
the  acid  reaction.  If  warmed,  the  milk  may  again  be- 
come alkaline  (Sohxlet,  Heintz). 

The  formation  of  large  coagula  in  the  stomach  may  be 
prevented  in  a  great  variety  of  ways,  chiefly  mechanical. 
The  addition  of  plain  water,  soda-water,  or  lime-water 
in  equal  parts  will  often  prevent  it.  Starchy  foods  in  a 
fine  state  of  division,  like  arrowroot,  or  many  of  the  pre- 
pared infant  foods,  act  favorably  in  a  purely  mechanical 
manner  when  mixed  with  milk.  The  following  method 
is  highly  recommended  by  Jacobi  and  Rudisch :  Add 
together  one  pint  of  water,  3  ss.  acid,  hydrochlor.  dil., 
and  one  quart  of  milk  ;  boil  for  fifteen  minutes,  stir  well ; 
pepsin  may  be  added  when  the  milk  is  given.  This  prep- 
aration is  easily  retained  by  weak  stomachs  in  cases  of 
ansmia, gastric  ulcer,  or  catarrh,  and  slow  convalescence. 
The  addition  of  a  little  sodium  chloride  improves  the 
digestibility  of  milk.  Milk  is  often  advantageously  given 
in  combination  with  meat  broth. 

In  cases  of  carcinoma  of  the  stomach  patients  are  some- 
times able  to  live  comfortably  for  a  time  on  a  fluid  diet, 
consisting  chiefly  of  milk.  Oppolzer  recommends  sour 
milk  in  such  cases  as  being  less  liable  to  form  hard  curds. 
It  is  better,  however,  to  peptonize  the  milk.  This  is  done 
by  adding  oue  of  the  numerous  preparations  of  pepsin 
to  the  milk,  and  allowing  it  to  stand  in  a  bottle  placed 
in  hot  water.  A  fermentation  results  in  which  the  milk 
proteid  is  more  or  less  completely  converted  into  peptone. 
Further  change  is  then  checked  by  either  boiling  the 
milk  or  putting  it  upon  ice  until  ready  for  use.  Prepara- 
tions of  pancreatiu  are  used  in  the  same  manner. 

In  "forced  feeding"  in  phthisis,  melancholia,  etc., 
milk  is  very  serviceable.  If  there  is  much  catarrh,  it  is 
advisable  to  first  wash  out  the  stomach,  and  then  inject  a 
litre  or  so  of  milk  through  an  oesophageal  tube.  In 
phthisis  and  various  chronic  febrile  conditions,  there 
seems  often  to  be  an  increased  nitrogenous  metabolism, 
and  the  greater  preponderance  of  proteids,  as  compared 
with  hydrocarbons,  in  milk  makes  this  food  particularly 
beneficial. 

Milk  is  employed  as  a  prophylactic  against  lead-poison- 
ing among  type-founders,  etc.  It  is  claimed  (Hirt)  that 
if  a  litre  and  a  half  be  drunk  daily,  the  poisoning  never 
occurs.  Attempts  to  pass  milk  into  the  body,  by  rubbing 
it  into  the  skin,  have  proved  of  no  avail. 

Milk  lias  been  sometimes  used  as  a  soothing  lotion  in 
conjunctivitis,  and  as  a  warm  injection  in  chronic  dry 
nasal  catarrh,  but  it  is  not  recommended. 

As  a  vehicle  for  the  administration  of  many  medicines — 
insoluble  powders,  disagreeably-tasting  drugs,  etc. — it  is 
very  valuable.  It  is  a  convenient  medium  for  giving  rec- 
tal medicines. 

The  intra-venous  injection  of  milk  has  been  successfully 
employed  in  man.  It  was  first  tried  by  Hodder,  of  Can- 
ada, in  three  cases  of  cholera  collapse,  two  of  which  re- 
covered.    It  has  been  successfully  used  in  postpartum 


and  traumatic  haemorrhage.  The  operation  is  conducted 
in  the  same  manner  as  the  transfusion  of  salt-water  (see 
article  Transfusion). 

Milk  has  also  been  injected  into  the  peritoneal  curiiy. 
It  has  been  given  hypodermatic-ally  in  doses  of  4  Gm. 
in  caries  of  the  vertebrae  (Menzel,  Peico),  and  other  dis- 
eases where  the  digestion  was  enfeebled.  One  patient 
was  kept  alive  sixty-eight  days  in  this  manner  (Whit- 
taker).  Exceptionally,  abscesses  have  followed  the  hypo- 
dermatic use  of  milk."  The  injected  milk  is  all  absorbed 
in  twenty-four  hours. 

Milk  is  frequently  employed  in  n  utrilive  t  ru  mata,  alope 
or  with  beef-juice,  beef  peptonoids,  spirits,  etc.  From 
one  to  two  or  more  ounces  are  given  at  a  time,  after  cleans- 
ing the  rectum.  A  little  laudanum  may  be  added,  and  a 
towel  should  beheld  against  the  perineum  to  aid  in  the 
retention  of  the  milk.  Where  the  circumstances  admit, 
it  is  advisable  to  pass  a  long  catheter  and  inject  the  milk 
through  it  as  far  as  the  sigmoid  flexure,  while  the  patient 
is  supported  upon  the  hands  and  knees.  The  higher  up 
the  milk  may  be  injected,  the  more  readily  is  it  absorbed, 
and  the  circulation  of  the  rectum  is  such,  that  whatever 
ingredients  of  the  milk  are  taken  up  by  the  venous  capil- 
laries of  the  lower  portion  pass  to  the  vena  cava,  whereas 
the  ingredients  absorbed  by  the  superior  hemorrhoidal 
vessels,  or  the  sigmoid  vessels,  are  carried  quite  directly 
to  the  vena  porta  and  liver,  where  they  are  assimilated 
more  promptly.  The  lymphatic  capillaries  also  assist  in 
the  absorption.  (See  art.  Intestine,  Anatomy  of  Rectum, 
vol.  iv. ,  p.  173.) 

The  simple  mucous  secretions  of  the  rectum  have  no 
proper  digestive  action  upon  milk  (Czerny),  but  they  may 
sometimes  cause  putrefaction  of  its  albuminous  matter, 
with  formation  of  tyrosin,  indol,  etc.  (Marckwald).  It, 
therefore,  facilitates  the  absorption  to  have  the  milk  pre- 
viously digested  by  pepsin  or  pancreatin.  Patients  with 
ulcer  or  carcinoma  of  the  stomach,  or  with  any  intestinal 
obstruction,  or  with  irritant  vomiting,  may  be  kept  alive 
for  many  weeks  by  the  exclusive  use  of  nutrient  milk 
enemata. 

An  exclusive  milk  diet  (in  health)  gives  a  greater  bulk  of 
faeces  than  an  exclusive  diet  of  roast-beef  or  of  eggs 
(Rubner).  In  such  case  there  is  a  marked  loss  in  the 
faeces  of  the  salts  of  lime  which  have  been  contained 
in  the  milk.  Four  thousand  grammes  of  milk  ingested 
by  the  mouth  are  said  to  yield  less  than  one  hundred 
grammes  of  faeces  (Rubner),  so  that  in  health  the  con- 
sumption of  milk  is  very  complete. 

The  milk  "cure"  has  been  carried  out  successfully  by 
Pecholier,  Weir  Mitchell,  Karell,  and  others.  The  pa- 
tient is  given  no  other  food.  Pecholier  gives  the  milk 
every  two  hours  in  small  amount,  increasing  the  quantity 
until  three  litresa  day  are  taken.  Mitchell  commences  with 
doses  of  half  an  ounce  to  two  ounces  every  two  or  three 
hours,  and  increases  the  quantity  by  half  an  ounce  daily, 
until  sixteen  ounces  are  taken.  If  the  taste  of  the  milk  is 
disagreeable,  coffee,  salt,  or  caramel  is  added.  If  thirst  be 
complained  of,  natural  or  seltzer  water  is  given.  After 
three  or  four  weeks,  thin  slices  of  white  bread,  arrow- 
root, rice,  etc.,  are  allowed,  and  after  five  weeks,  raw 
meat  or  oue  or  two  cutlets.  The  milk  meanwhile  is 
continued.  After  a  day  or  two  of  this  treatment,  hunger 
and  thirst  are  usually  not  complained  of.  At  first  the 
pulse  is  increased  a  little  in  frequency ;  there  is  seldom 
any  conspicuous  nervousness.  The  tongue  is  coated  ; 
the  water  of  the  urine  is  increased  ;  there  is  obstinate 
constipation  (which  must  be  relieved) ;  the  stools  are 
hard  and  ochre  or  white  in  color,  and  a  great  deal  of 
epigastric  distress  and  feeling  of  emptiness  are  present. 
The  arterial  tension  is  lowered  ;  there  may  be  muscular 
prostration.  There  is  loss  of  weight  at  first.  If  the 
treatment  be  persevered  in,  at  the  end  of  a  fortnight 
there  is  marked  improvement  in  the  feelings  and  condi- 
tion of  the  patient,  and  after  six  or  eight  weeks  the  cure 
is  usually  far  advanced.  The  milk-cure  is  used  in  ob- 
stinate hysteria,  hepatic  congestion,  dropsy,  and  various 
anomalies  of  nutrition.  (For  the  use  of  the  milk-cure  in 
diabetes,  see  article  Diabetes,  vol.  ii.,  p.  416.) 

There  are  many  methods  of  adding  to  the  nutritive  value 


Mill. 
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a/  milk,  or  ni  Improving  it-  taste  for  the  patient  Such 
are  Milk  punch,  made  bj  adding  brandy,  whiskey,  or 
rum  to  milk  in  the  proportion  "t  about  "in-  to  four  or  six 
parts  "t  milk,  and  flavoring  with  Bugar  ami  nutmeg. 

■  "/v.  made  by  adding  the  beaten  yolk  of  egg  and 
a  little  Bpirits  to  a  tumbler  lull  of  milk,  stirring  well,  ad- 
ding Bugar  ami  the  white  of  the  egg,  separately  beaten. 
The  digestibility  of  both  of  these  highly  nourishing  and 
stimulating  preparations  is  enhanced  by  the  addition  of 
half  an  ounce  of  lime  water,  which  does  not  affect  the 
taste. 

For  a  description  of  the  various  preparations  of  milk  In 
broths,  gruels,  custards,  weak  teas,  milk-toast,  porridges, 
with  dried  flour,  etc.,  the  reader  musl  be  referred  to 
special  works  upon  dietetics.  By  familiarity  with  a 
variety  of  Buch  preparations,  it  is  often  easy  to  persuade 
an  invalid  to  consume  large  quantities  of  milk,  which 

would   be  refused   if  the  milk  were  offered  alone.      Milk 

may  Ik-  agreeably  given  boiled  with  chocolate  or  cocoa. 

ami  in  the  form  of  ice  creams,  etc. 

Where  milk  in  large  quantity  is  poorly  digested,  it  may 

in-  well  borne  il'  given  in  teaspdonful  doses  every  quarter 
or  hall'  hour.  This  prevents  the  formation  of  large  in- 
digestible curds  in  the  stomach,  it  is  customary,  in  hos- 
pital lever  diets,  to  allow  at  least  half  a  litre  of  milk  per 
diem,  and  two  quarts  or  more  where  milk  is  exclusively 

used. 

There  are  a  great  variety  of  infant  foods,  such  as  Lie- 
big's,  which  are  intended  to  1m-  added  to  milk  to  improve 
its  digestibility  or  to  give  additional  nourishment.  (See 
article  Infancy,  Artificial  Feeding,  vol.  iv.,  p.  15.) 

The  principal  varieties  and  the  several  parts  of  milk, 
which  are  in  common  use,  are  :  Boiled  milk,  skimmed 
milk,  cream,  curds,  cheese,  whey,  butter,  butter-milk, 
condensed  milk,  koumiss. 

In  the  United  States,  according  to  the  census  of  1880 
('Tenth  Census;  Agricultural  Statistics,"  p.  16),  the 
milk  employed   in   factories    or   "creameries"   for  the 

making  Of  butter  and  cheese,  amounted  to  530,129,7").") 
gallons.  The  butter  produced  amounted  to  S0(J. (572,071 
pounds,  and  the  cheese  243,157,850  pounds.  .Milk  other- 
wise used,  217,922,090 gallons.  This  is  exclusive  of  much 
larger  quantities  produced  on  private  farms,  etc. 

Boiled  milk  exhibits  a  thin  scum  of  albumen  upon  the 
surface,  which  is  quickly  replaced  by  another  after  re- 
moval. There  is  much  discussion  as  to  whether  infants 
should  ever  be  given  raw  cow's  milk,  or  only  that  which 
ha-  been  previously  boiled,  and  authorities  are  divided 
upon  the  matter.  Certainly  in  many  cases  raw  milk  pro- 
vokea  no  harm.  Boiling  the  milk  arrests  the  develop- 
incut  of  germs  and  fungi,  with  which  it  may  have  be- 
come contaminated,  and  may  thus  prevent  the  spread  of 
certain  diseases  ;   and  it  retards  the  process  of  "souring" 

and  coagulation.  Boiling  expels  about  three  per  cent, 
of  gases,  C,  X.  and  O  (Hoppe),  and  the  loss  of  oxygen 
diminishes  the  formation  of  lactic  acid  and  consequent 
souring.  It  alters  the  taste  of  the  milk  somewhat,  and 
makes  it  "flat."  Some  patients  are  made  bilious  and 
constipated  by  its  use.  A  swallow  or  two  of  hot  milk 
sometimes  aids  in  coughing  up  tenacious  mucus. 

Skimmed  milk  is  the  residue  after  removal  of  the 
cream.  It  contains  water,  90.63  per  cent.;  proteid,  3.06 
per  cent.;  fat,  0.79  per  cent.;  sugar,  -1.77  per  cent.  It  is 
well  borne  by  delicate  stomachs  which  cannot  take  fat. 
It  is  employed  in  the  milk-cure  for  Blight's  disease, 
dropsies,  etc.,  and  in  the  treatment  of  neurotic  hysterical 

cases 

/  is  the  fat  of  milk  which,  by  virtue  of  its  light 
specitic  gravity,  floats  to  the  top  of  vessels  in  which  milk 

is  allowed  to  stand  for  some  hours.  The  globules  col- 
lect in  a  yellow  film  of  varying  thickness.  The  rise  of 
the  cream  is  retarded  by  coagulation,  favored  by  a  cool 
temperature  and  by  the  richness  of  the  milk.  It  is  best 
obtained  by  placing  the  milk  in  broad,  shallow  pans. 
The  fat  consi-ts  of  glycerides  of  stearic,  palmitic,  my- 
ristic,  oleic,  butyric,  and  soluble  fatty  acids.  Churning 
the  cream  Causes  the  globules  Of  fat  to  coalesce  in  small 
lumps  and  form  butter  It  i-  a  popular  fallacy  that  a 
little  warm  water  added  to  milk  increases  the  cream.     It 


lessens    the   specitic   gravity  of  the  milk  and   hastens  the 

floating  of  the  globules,  but  the  ultimate  quantity  of 
cream  is  not  affected,     [f  the  cream  falls  below  five  per 

cent,  of  the  volume  of  milk,  the  milk  has  been  watered. 
The  normal  average  is  over  eight   or  nine  per  cent.     The 
cream    ina\     exceed    twenty    per    cent.      The    breed, 
and   feed  of  the  cow  have  a   marked   influence  upon 
amount    of   cream.      The   Alderney   milk    is   rich    in    tat 
Long-horns    give    more    casein.       Devonshire    or    clotted 
cream  is  solid.     It    is  collected   from   milk  previously 
heated  to  simmering. 

The  milk  which  comes  from  the  cow  toward  the  end 
of  milking  contains  more  cream  than  that  which  is  first 
given.  This  js  gaid  to  be  due  to  the  rising  of  the  fat  in 
the  gland.    This  fad  should  be  borne  in  mind  byth 

who  send  for  milk  drawn  in  a  separate  small  vessel  di- 
rect from  the  cow.  Afternoon  milk  is  richer  than  morn- 
ing milk  in  both  proteid  and  fat. 

Violent  exercise,  and  in  woman  violent  mental  emo- 
tion, are  injurious  to  the  milk. 

An  ingenious  process  has  recently  been  employed  for 
rapidly  obtaining  cream  from  milk,  by  centrifugal  force, 
A  small  and  large  drum  are  placed  one  within  the  other, 
leaving  a  space  of  some  inches  between.  The  inner  drum 
is  made  of  porous  material.  It  is  tilled  with  milk  and 
set  in  rapid  revolution.  The  lighter  cream  remain! 
the  inner  drum,  while  the  other  solid  Ingredients  are 
thrown  with  such  force  against  the  porous  wall  that  they 
are  forced  through  into  the  outer  drum.  It  is  claimed 
that  the  cream  is  more  thoroughly  separated  in  this  man- 
ner than  when  it   is  allowed  to  rise  on   Standing  ;  and  the 

process  js  exceedingly  rapid. 

In  cooking,  suet  is  sometimes  added  to  replace  cream, 
and  impart  additional  color  and  flavor.  Cream  is  used  in 
various  ways  in   the  treatment   of  infantile  disorder* 

digestion,  marasmus,  etc.  (see  Infancy,  Artificial  Feed- 
ing, vol.  iv.,  p.  L5). 

Cheese  is  the  separated  casein  of  milk,  which  includes 
some  of  the  fat  and  salts.  There  are  many  variclies.  pre- 
pared in  various  ways.  It  forms  a  highly  nutritious  arti- 
cle of  diet,  and  ;m  important  article  of  commerce. 

In  countries  where  meat  is  scarce  and  dear,  the  peas- 
antry consume  large  quantities  of  cheese  to  Bupply  the 
nitrogenous  elements  of  their  diet.  Thej  use  for  this 
purpose  the  heavier,  less  highly  flavored  chi  i 

The  wealthier  classes   use  cheese  more  as  a  Condiment. 

taken  alter  meals,  and  therefore  they  require  higher 
flavored  cheeses,  which  please  the  palate  and  excite  the 
secretion  of  gastric  juice.  Taken  in  moderation,  such 
c  ueeses  are  an  aid  to  digestion. 

Cheese  is  rich  in  fat  and  in  flavor,  according  as  it  is 
made  from  whole  or  skimmed  milk.  Cream  cheese  con- 
tains about  sixty-seven  per  cent,  of  fat.  The  highly 
flavored    Roquefort,    Edamer,  Cheshire.   Emmenthaler, 

etc.,  cheeses  contain  a  similar  quantity. 

Cheese  is  usually  prepared  from  sweet  milk.  The  co- 
agulation is  accomplished  in  a  few  minutes  by  addition 
of  rennet,  with   gentle   heat   (50°  C).      The   heat    secures 

firmer  coagulation,  Casein  may  also  be  coagulated  by 
acids.  A  little  salt  is  added;  the  curd  is  strongly  pressed 
in  a  mould  (to  squeeze  out  the  whey),  salted,  and  dried  on 
the  surface  by  frequent  turning  in  the  air.  The  harder 
cheeses  are  made  under  higher  temperature  and  pressure. 
The  cheese  is  then  kept  for  a  time  to  ripen,  by  fermenta- 
tion or  decomposition.  If  the  decomposition  noes  too 
far,  it  develops  leucin  and  tyrosin.  The  casein  may  be- 
come  soluble  in   water,  producing   soda  albuminate  and 

peptones.     The  "  riper"  the  cheese  the  greater  the  flavor 

and  value  as  a  condiment. 

During  the  ripening,  volatile  fatty  acids  are  evolved 
from  the  fatty  matter  present,  which  occasion  the  odor 
and  flavor.  The  casein  also  undergoes  change,  and  is 
partially  converted  into  fat  (Foster).  '  It  may  putrefy  and 

evolve  ammonia,  or  even  become  poisonous. 

Cruim  cheeSi   is  fresh,  and  not  ripened. 

Potcheest  is  eaten  fresh  after  the  whey  is  pressed  out 
It  contains     water,  60.27  per  cent.  .  casein,   24. S4  per 

cent.  :  fat.  7.33  per  cent.  ;  ash.  4.02  per  cent.  ;  milk-sugar 
and  lactic  acid,  3.04  per  cent. 
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Milk. 


The  quality  of  cheese  depends  upon  the  richness  of  the 
milk  in  fat.  In  the  richest  cheeses,  Stilton  and  double 
Gloucester,  cream  is  added.  Cheshire,  American,  and  sim- 
ilar cheeses  are  made  from  milk  from  which  the  cream 
has  been  removed.  Dutch,  Suffolk,  and  Parmesan  cheeses 
are  also  made  from-  skimmed  milk.  These  latter  varieties 
keep  well,  and  become  hard  enough  to  be  grated.  Fatty 
matter  makes  cheeses  soft,  friable,  and  rich,  but  they  soon 
decay.  Toasted  cheese  is  one  of  the  most  indigestible 
articles  of  diet. 

Certain  low  organisms,  moulds,  fungi,  etc.,  flourish  in 
cheese  and  may  make  it  very  irritant  to  the  stomach. 
Such  are  the  aspergillus  glaucus  and  sporendoueum  casei, 
both  of  which  give  a  red  color  ;  the  cheese  mite,  or  aca- 
rus  domesticus,  and  the  maggots  of  a  fly,  piophila  casei. 
Bad  cheese  has  been  known  to  develop  poisonous  symp- 
toms resembling  those  of  poisoning  by  sausage-meat. 
From  similar  causes  ice-cream  has  been  known  to  become 
extremely  poisonous,  when  infected  cream  was  employed 
in  its  manufacture. 

The  milk  first  secreted  after  parturition  (colostrum) 
contains  more  albumen  than  casein.  It  is  viscid,  turbid, 
frothy,  yrellow,  and  alkaline,  and  coagulates  on  boiling. 
In  the  cow  the  colostrum  has  a  sickly  odor  and  is  purga- 
tive.    It  remains  so  for  about  a  month  after  parturition. 

Whey  is  the  portion  of  milk  remaining  after  the  curds 
have  been  removed  to  make  cheese.  It  contains  albumen 
and  fat  in  small  amount,  with  most  of  the  salts  and  sugar, 
which  latter  is  partly  converted  into  lactic  acid.  It  is 
opalescent,  and  contains  :  water,  93.3  per  cent.  ;  milk- 
sugar,  4.65  per  cent.  ;  fat,  0.25  per  cent.  ;  proteid,  0.82 
per  cent.  ;  lactic  acid,  0.33  per  cent.  ;  salts,  0.65  per 
cent.  It  forms  spontaneously  when  milk  is  allowed  to 
stand  for  some  hours.  Whey  is  employed  as  a  drink  in 
fevers.  It  is  sudorific,  and  by  virtue  of  its  salts  and 
water  it  acts  as  a  diuretic. 

The  whey  "cure"  consists  in  giving  large  quantities  of 
whey  at  regular  intervals,  combined  with  easily  digested 
food.  It  has  been  employed  in  the  treatment  of  Bright's 
disease,  gastric  catarrh,  etc.  It  is  said  to  relieve  irritant 
cough,  and  to  improve  the  secretion  in  chronic  bron- 
chitis.    It  increases  the  strength  of  the  pulse  (May). 

Not  over  five  hundred  grammes  need  be  taken  daily. 
More  than  this  (and  often  less)  increases  peristalsis  and 
gives  watery  stools,  with  colic  and  diminished  appetite. 
The  whey-cure  is  employed  especially  in  Switzerland  and 
Germany,  where  it  is  often  combined  with  the  grape- 
cure. 

Butter  is  made  from  cream  by  the  mechanical  rupture 
of  the  albuminous  follicles  which  enclose  the  fat-globules. 
The  globules  then  adhere  together  into  small  masses. 
The  rupture  is  accomplished  by  churning,  and  after  the 
butter  is  of  sufficient  density,  salt  in  small  amount  is 
added  and  the  butter  is  "  worked  "  over  with  a  spatula 
and  frequently  washed.  Perfectly  fresh  butter  without 
salt  is  comparatively  tasteless  and  keeps  poorly.  The 
decomposition  of  its  nitrogenous  matter  liberates  a  fer- 
ment which  separates  fatty  acids  and  glycerine.  Butter 
contains  six  neutral  fats,  four  of  which,  being  volatile, 
give  to  it  taste  and  odor  (Chevreul).  Fermented  or 
"rancid"  butter  causes  violent  gastric  derangement. 
Butter  should  have  not  less  than  0.5  to  2.0  per  cent,  of 
salt,  nor  more  than  8  per  cent.  Butter  is  adulterated  by 
dealers  by  beating  it  up  with  water,  and  by  adding  other 
fats,  especially  suet  and  oleomargarine. 

Butter  which  contains  too  much  water,  and  too  many 
ingredients  other  than  the  fat,  has  not  been  sufficiently 
"worked,"  and  is  liable  to  become  rancid.  An  ingeni- 
ous process  for  making  rancid  butter  sweet  again  has 
been  recently  employed  in  California.  The  butter  is 
melted  in  a  tub,  and  the  poles  of  an  electric  battery,  en- 
cased in  flannel,  are  placed  in  it  so  that  a  current  of  elec- 
tricity, when  passed  through  the  butter  from  one  pole  to 
the  other,  determines  a  collection  of  the  acids  causing 
the  rancidity  at  one  or  the  other  pole.  In  striving  to 
reach  the  pole  the  acids  soak  into  the  flannel  and  may  be 
then  removed. 

Butter  will  not  support  life  for  any  considerable  length 
of  time  when  taken  alone.     Carnivora  fed  upon  an  ex- 


clusive diet  of  meat,  and  fat  do  not  grow  fat,  therefor,: 
the  original  Banting  treatment  lias  been  modified,  by  Eb- 
stein  and  others,  by  the  free  addition  of  butter  to  the 
diet.  Taken  in  connection  with  other  foods,  however, 
butter  is  a  highly  digestible  and  nutritious,  and  often  fat- 
tening, food. 

An  average  sample  of  good  butter  contains :  fat,  11.7 
per  cent.;  casein,  0.5  percent.;  milk-sugar,  0.5  per  cent. 
(Konig). 

In  weak  stomachs  the  digestion  of  butter  is  improved 
by  spreading  it  thoroughly  in  thin  layers  upon  bread,  or 
allowing  it  to  soak  into  hot  toast.  It  is  thus  prevented 
from  floating  about  in  a  scum,  which  coals  the  walls  of 
the  stomach  and  retards  gastric  secretion  (Bruntou). 
The  stability  of  butter  is  increased  by  repeated  washings 
as  it  is  shaped  ;  by  the  addition  of  twenty  to  twenty-five 
grammes  of  salt  per  kilo  ;  by  melting  it  down  with  boil- 
ing-water— after  which  latter  process  it  is  called  "  smalt ;" 
by  exclusion  from  the  air;  by  keeping  it  under  fresh 
water  which  is  daily  renewed  ;  by  the  addition  of  weak 
tartaric  acid  (Briou,  Payem). 

Butter-milk  is  the  portion  of  the  milk  remaining  alter 
the  fat  has  been  removed  by  churning.  It  contains  albu- 
men and  finely  coagulated  casein,  salts,  water,  and  su- 
gar, which  is  largely  converted  into  lactic  acid.  It  is  of 
considerable  nutritive  value,  and  its  peculiar  taste  is 
highly  esteemed  by  some.  It  should  be  drank  fresh,  as 
it  soon  decomposes.  In  those  disorders  in  which  the  di- 
gestion of  peptones  and  of  fats  is  poor,  it  is  often  easily 
borne.  It  is  of  especial  value  in  chronic  gastric  catarrh 
with  atrophy  of  the  gastric  glands  (Eulenberg).  Butter- 
milk contains  less  fat  than  skimmed  milk.  It  is  a  favor- 
ite beverage  with  many  persons.  It  is  often  fed  in  large 
amounts  to  swine.  A  butter-milk  "  cure"  is  sometimes 
practised  after  the  manner  of  the  whey-cure. 

Condensed  milk  is  prepared  by  slowly  evaporating  the 
water  of  milk  by  moderate  heat.  There  are  two  varieties : 
the  "plain,"  which  is  condensed  to  about  one-fourth  of 
its  bulk  and  superheated,  and  to  which  little  or  no  sugar 
is  added  ;  a  stronger,  more  condensed  sort,  to  which 
cane-sugar  is  added  in  excess.  Such  milk  yields  about 
thirty-nine  to  forty-eight  per  cent,  of  sugar  among  its  solid 
ingredients.  Sometimes  as  much  as  seventy -five  per  cent. 
is  added.  The  sugar  prevents  decomposition,  and  when 
the  condensed  milk  is  put  up  while  hot  in  hermetically 
sealed  cans,  it  will  keep  fresh  for  years.  It  will  even 
remain  fresh  for  several  days  after  a  can  is  opened.  It  is 
readily  soluble  in  water,  to  any  degree  of  dilution.  Con- 
densed milk  is  largely  used  for  the  nourishment  of  in- 
fants, especially  among  the  poorer  classes.  They  thrive 
on  it  for  a  time,  but  although  they  appear  fat  their  flesh 
is  less  firm,  and  they  develop  poorly,  and  are  less  able  to 
resist  disease.  This  milk,  when  diluted,  readily  under- 
goes lactic  acid  fermentation,  and  causes  diarrhoea, 
thrush,  etc.  Condensed  milk  has  been  used  with  advan- 
tage in  the  treatment  of  dysentery  (Ileubner),  and  as  a 
prophylactic  against  scurvy.  Milk  may  be  preserved  for 
some  time  in  hermetically  sealed  cans  or  bottles  without 
previous  condensation,  but  a  separation  of  the  cream 
takes  place,  and  butter  forms  in  the  can. 

Koumiss,  Kumys,  is  fermented  milk  prepared  in-a  pe- 
culiar way.  It  is  used  by  the  natives  in  the  steppes  of 
Southeastern  Russia  as  a  refreshing  and  mildly  intoxicat- 
ing beverage.  It  is  also  used  in  the  treatment  of  phthisis, 
chronic  bronchitis,  chronic  gastro-intestinal  catarrh,  and 
other  wasting  diseases ;  but  probably  a  large  part  of  the 
benefit  of  the  native  koumiss  "  cure  "  is  due  to  the  favor- 
able climate  in  which  the  patients  live.  There  are  many 
ways  of  preparing  koumiss.  The  milk  of  a  certain  breed 
of  mares  is  used,  which  contains  a  very  large  percentage 
of  milk-sugar,  but  is  poor  in  fat,  and  casein  (Spassky). 
The  mares  are  carefully  fed  upon  grasses  rich  in  sugar- 
forming  material  (Karrik).  The  best  koumiss  is  made 
in  the  early  summer  months.  The  milk  is  put  into 
smoked-out  leather  bottles  or  "  sabas,"  and  sour  cow's 
milk,  or  old  dried  koumiss,  is  added.  The  skins  are 
kept  warm  and  are  frequently  shaken.  In  three  or  four 
days  the  fermentation  is  completed.  Sometimes  an  arti- 
ficial ferment  is  used,  and  this  is  the  case  where  kou- 
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miss  is  made  from  cow's  milk  in  this  country.  Such  a 
fermenl  may  be  prepared  with  flour,  wheat,  honey,  and 
beer  yeast.  '  The  Importance  ol  absolute  cleanliness  In 
all  the  manipulation  i-  Insisted  upon,  else  putrefaction 
results.  Koumiss  foams  \\  hi  a  shaken,  ii  lias  a  sour  taste 
and  odor,  and  an  acid  reaction  with  a  specific  gravity  of 
1.018  to  1.089.  The  milk-sugar  forms  in  pari  galactose 
and  alcohol  There  is  two  and  a  half  percent,  of  alco- 
hol present.  The  albuminates  of  the  milk  are  converted 
into  peptones.  The  casein  is  al  first  precipitated,  and 
then  changed  to  acid  albumen  and  peptone  (Dochmann). 
The  composit  amiss  is  constantly  changing.     It 

becomes  daily  more  sour,  and  it  keeps  poorly  when  ex- 
posed  i"  the  air.  In  the  koumiss-cure  from  fifteen  to 
twentj  glasses  are  drunk  daily,  combined  with  nourish- 
ing food,  ll  is  besl  taken  warm,  in  small  quantities  at 
frequenl  intervals.  Fresh  koumiss  is  apt  to  cause  flatu- 
lence, COliC,  and  di.ui  Iki  a.  I  >ld  koumiss  may  cause  con- 
stipation. Koumiss  is  strongly  diuretic  and  also  dia- 
phoretic .  it  thus  relieves  t ho  mucous  membranes  of 
congestion.  Koumiss  quenches  thirst,  increases  the  car- 
diac force,  and  improves  the  vascular  tone,  general   uu- 

trition,  and  the  complexion. 

Koumiss  is  said  to  be  contra-indicated  in  renal  and  vas- 
cular diseases,  and  plethora.  The  koumiss  which  is 
prepared  from  cow's  milk  is  useful  in  some  cases  of  irri- 
tant vomiting,  summer  diarrhoea  of  infants,  etc.,  but  it 
does  not  seem  to  possess  the  extraordinary  nutritive  value 
of  the  Russian  article.  It  is  made  fresh  from  cow's  milk 
by  various  firms  in  the  United  States,  and  preserved  In 
glass  bottles. 

The  quality  of  milk  depends  upon  the  breed  and  proper 
feed  and  care  of  the  cows.  Absolute  cleanliness  in  its 
handling  is  necessary. 

At  some  dairies  the  milk  is  put  directly  after  milking 
into  glass  bottles,  which  are  then  tightly  corked.  If  pails 
and  pans  or  cans  are  used,  their  absolute  cleanliness  must 
be  insured  by  frequent  careful  washing,  and  by  occa- 
sional scalding  with  hot  water.  This  destroys  germs  or 
ferments  which  would  otherwise  contaminate  the  fresh 
milk  and  soon  sour  it. 

Many  large  dairies  now  employ  a  physician,  whose 
duty  it  is  to  daily  examine  all  the  cows  and  report  on 
their  health,  and  on  the  hygienic  condition  of  the  stables, 
yards,  etc.  Cows  fed  on  brewers'  swill,  or  cows  allowed 
to  eat  decaying  autumn  leaves,  or  garlic,  cabbage,  or  cer- 
tain injurious  meadow  plants,  or  strong-smelling  plants, 
like  cabbages,  turnips,  and  onions,  will  give  unhealthy, 
Strong-smelling,  or  deteriorated  milk.  Insufficient  diet 
impoverishes  the  solid  ingredients  of  milk  very  quickly. 
The  possibility  of  tubercular  or  scrofulous  infection  from 
drinking  the  milk  of  cows  with  "  pearl  disease,"  which 
is  believed  to  be  analogous  to  tuberculosis,  has  been  sug- 
gested. The  lower  animals  can  be  thus  infected,  but 
there  are  no  authenticated  cases  of  human  infection 
through  this  medium.  It  is  well  for  physicians  to  con- 
sider the  question  further,  and  certainly  the  milk  of  such 
animals  is  below  the  proper  nutritive  standard. 

The  color  of  milk  is  affected  by  various  ingested  sub- 
stances and  by  germs.  Thus  madder  colors  it  saffron 
(see  effect  of  drugs,  below).  The  oi'dium  lactis,  or  pen- 
icilium  (Parkes),  and  bacterium  cyanogeneum  are  germ- 
growths  which  produce  a  blue  color  in  milk.  This 
color  appears  first  upon  the  surface  if  the  milk  be  not 
agitated,  and  it  differs  from  the  uniform  blue  imparted 
by  adulteration  with  water,  or  by  poisonous  plants, 
drugs,  etc.  Milk  thus  affected  is  irritant,  and  may  in- 
duce febrile  gastritis,  aphthae,  etc.  Milk  is  colored  yel- 
low by  the  bacterium  synxanthum  (Ehrenberg),  and  red 
by  blood  (rarely),  and  b\  chromogenic  fungi.  The  fungi 
and  germs  do  not  themselves  give  the  color,  but  they  de- 
velop various  anilines,  aniline  blue,  fnehsin,  etc..  from 
the  casein,  which  occasion  the  color  (Sehroter).  .Mucous 
fermentation  of  the  proteids  makes  the  milk  slimy,  and 

it  becomes  stringy  on  boiling. 

Milk    is   apt    lo  acquire  a  Strong   odor   from  substances 

kept  in  its  vicinity,     lis  absorbent  power  is  considerable. 

The  foot-and-mouth  dissa*  of  cattle  is  transmitted  to 
man   if  the  milk   of  COWS  so  affected  be  drunk  without 


boiling,  which  destroys  tie  germs  i  Bollinger  .  This  dig. 
ease  u  transmitted  even  when  the  milk  is  diluted  ten 
times,  or  taken  in  coffee  or  tea.     lint  adults  must  drink 

a  good  deal  of  it  in  order  to  become  affected.    Butter  and 
made   from    such    milk    also   carry   the    infection 

(Schneider).  The  foot-and-mouth  disease"  diminishes  the 
quantity  of  milk  given  by  the  cow  to  one-half,  and  the 
milk  coagulates  too  quickly,  and  has  a  yellowish  colos- 
trum-like appearance.     If  the  disease  be  severe  the  milk 

separates  into  slimy  COagula  and  whey,  and  on  boiling 
curdles  in  stringy  masses.  In  other  "cases  the  taste  is 
acid,  and  on  standing  twelve  hours  a  yellow  sediment 
precipitates  with  a  nauseous,  rancid  odor.  The  milk  be- 
comes infected  from  Bores  upon  the  teats. 

It  is  believed  that  syphilis  is  not  conveyed  through 
human  milk,  though  the  infant  may  become  infected 
through  abrasions  of  the  nipples  ( Lee,  Baumler). 

For  transportation  from  the  country  to  the  city,  milk 
is  usually  taken  from  the  farms  in  forty-quart  tin  cans. 
which  should  be  tilled  full  and  tightly  covered  lo  prevent 
churning  and  souring.  Some  railways  supply  refrigera- 
tor milk-cars  which  are  hung  upon  especially  constructed 
Bprings,  to  prevent,  as  far  as  possible,  agitation  of  the  milk 
in  the  cans. 

The  prevention  of  adulteration  of  milk  is  a  matter  of 
vital  importance  from  both  an  economic  and  hygienic 
standpoint.  Children,  who  are  so  hugely  dependent  upon 
milk,  do  not  well  tolerate  its  adulteration. 

The  inspection  of  milk,  in  all  large  cities  and  towns,  is 
made  at  the  ferries  and  railway  stations  where  the  cans 
are  received.  The  examination  is  under  the  direction  of 
special  officers,  usually  members  of  the  local  health  board. 
It  is  impossible  and  unnecessary  to  examine  all  the  milk 
brought  in,  but  the  officers  make  frequent  seizures,  and 
destroy  at  once  all  milk  found  below  the  legal  standard. 
Milk  sold  in  shops,  and  otherwise,  must  also  be  fre- 
quently examined,  for  its  dilution  and  adulteration  is 
very  easy  and  profitable  to  the  unscrupulous.  The  com- 
monest method  of  alterating  milk  is  by  simple  dilution 
with  cold  water  in  varying  amount.  In  some  ( I 
thicken  it  again  and  to  prevent  its  looking  too  pale  and 
blue  after  water  is  added,  flour  or  chalk  or  other  ingredi- 
ents are  put  in.  Sodium  bicarbonate  and  salicylic  acid 
are  added  to  prevent  "souring."  The  examination  of 
milk  requires  the  adoption  of  a  legal  standard  of  quality. 
The  milk  is  tested  for  its  specific  gravity  by  an  instru- 
ment called  a  "  lactometer,''  or  "  araeometer,'1  and  tor  its 
cream  by  a  "  creamometer."  In  New  York  the  Health 
Board  depend  chiefly  upon  the  use  of  the  lactometer.  In 
other  States,  such  as  Massachusetts,  Rhode  Island.  Maine. 
etc.,  a  chemical  analysis  is  required  by  law.  The  normal 
average  specific  gravity  allowed  is  1.030+  (in  New  York 
1.029+)  and  the  normal  average  amount  of  cream  is  8  + 
per  cent,  by  volume. 

In  100  parts  of  milk  there  should  be  (Wanklyni : 

Fat 3.20      Solids  not  fat 

8<> lids  not  fat 9.80 

Water K 

100.00  i  9.80 

A  lactometer  is  a  spindle  about  15  ctm.  long,  which 
readily  floats  in  a  quart  measure.  It  is  graduated  from 
0  (the  water-line)  to  40  .  Milk  in  which  it  floats  at  be- 
low 29  is  pretty  surely  watered,  or,  if  it  floats  above  33. 
the  milk  is  skimmed.  The  specific  gravity  of  the  milk 
being  taken,  the  amount  of  dilution  is  easily  computed 
by  comparing  it  with  the  standard  30.  Suppose  it  to  be 
21  in  a  given  case,  then  30  :  21 ::  100  :  70.  Thai  is.  only 
70  parts  per  100  of  the  sample  are  milk,  and  80  parts  of 
water  have  been  added.  To  facilitate  the  calculation  the 
space  between  0  and  40  may  be  divided  into  100  parts, 
each  division  of  this  second  scale  represents  1  .  or  one  per 
cent,  of  milk.  Thus,  it  the  lactometer  stands  at  50  of 
this  second  scale,  there  is  only  fifty  per  cent,  of  milk  in 
the  sample.  There  has  been  much  dispute  regarding  the 
value  of  the  lactometer,  on  the  ground  that  an  excessive 
amount  of  cream,  on  account  of  the  lightness  of  the  fat, 
diminishes  the  specific  gravity  of  a  really  rich  milk.  On 
the  other  hand,  it  is  claimed  that  the  diminished  gravity 


Ash   0  60 

Sugar 4.40 

Casein 4.30 


6 


REFERENCE   HANDBOOK   OF   THE   MEDICAL    SCIENCES. 


Milk. 
Hilk. 


is  always  due  to  increase  in  the  quantity  of  water,  and 
that  milk  rich  in  cream  will  also  contain  less  water,  and 
therefore  maintain  the  normal  standard.  The  matter  has 
been  tested  in  the  courts,  and  in  New  York  the  lactom- 
eter test  alone  is  always  sufficient  to  insure  conviction  in 
cases  of  adulteration  of  milk  with  water. 

Sometimes,  in  estimating  the  specific  gravity,  acetic 
acid  is  first  added  to  precipitate  the  casein,  which  is  re- 
moved with  the  fat  ;  the  specific  gravity  of  the  whey  is 
then  taken.  Hassall  claims  that  the  latter  is  more  con- 
stant than  the  specific  gravity  of  milk  itself. 

The  total  quantity  of  solids  in  milk  should  amount  to 
fourteen  per  cent.  (Letheby). 

To  estimate  the  total  amount  of  solids  in  milk  various 
tests  are  employed.  A  common  method  used  by  health 
boards  is  to  weigh  and  evaporate  5  c.c.  of  milk  to  dry- 
ness in  a  small,  flat-bottomed,  platinum  crucible,  of  a 
known  weight.  This  takes  about  an  hour.  The  residue 
is  then  dried  for  an  hour  more  at  100°  F.  and  weighed. 
The  milk  dries  in  two  layers.  The  upper  layer  consists 
of  a  thin  skin  of  fat,  which  is  dissolved  in  petroleum 
benzine.  The  lower  honeycombed  layer  is  then  washed 
and  dried  and  weighed  again.  The  loss  in  weight  after 
removing  the  upper  layer  represents  the  amount  of  fat. 
The  soluble  salts  and  soluble  proteids  are  then  dissolved 
out  by  warm  water  and  alcohol,  and  separated  from  the 
insoluble  salts  and  proteids.  Ignition  over  a  Bunsen 
burner  drives  off  all  the  organic  matter  and  leaves  the 
ash,  which  is  again  weighed.  To  estimate  the  amount 
of  cream,  the  sample  of  milk  is  allowed  to  stand  in  a 
cool  place  for  twenty-four  hours  in  a  "creamometer." 
This  is  a  simple  glass  tube,  25  mm.  wide,  and  25  ctm. 
deep,  which  is  graduated  in  hundredths  from  above 
downwards.  It  is  filled  with  milk  to  the  zero  level.  The 
cream  rises  to  the  top,  and  the  percentage  per  volume  is 
easily  read  off. 

The  richness  of  the  milk  in  cream,  or  its  dilution 
with  water,  may  also  be  measured  by  its  opacity.  Five 
c.c.  of  milk  added  to  100  c.c.  of  water  are  placed 
in  a  glass  cell,  called  a  "  lactoscope "  or  "  diaphanome- 
ter"  (Donne),  with  parallel  sides,  through  which  a  candle 
placed  at  a  distance  of  a  metre  may  be  seen.  More  milk 
is  then  added,  drop  by  drop,  until  the  opacity  of  the 
cell-contents  obscures  the  light.  This  method  is  more 
tedious  and  less  accurate  than  the  other.  Cream  varies 
in  specific  gravity  between  1.010  and  1.024. 

The  method  of  quantitative  estimation  of  milk-sugar  is 
the  same  as  that  employed  for  glucose  in  the  urine  (see 
art.  Urine,  Examination  of).  The  casein  is  first  precipi- 
tated by  acetic  acid.  The  whey  is  filtered  and  tested  with 
Fehling's  copper  solution,  or  with  a  polariscope.  Con- 
venient tables  are  made  out  to  facilitate  the  calculation. 

A  great  many  drugs  are  excreted  through  the  mother's 
milk,  and  it  is  often  the  case  that  an  infant  is  affected 
by  sucking  such  milk.  It  is  possible  to  act  upon  infants 
through  this  medium,  but  the  strength  of  dilution  in 
which  the  drug  reaches  them  is  far  too  uncertain.  An 
infant  has  been  killed  by  nursing  from  a  mother  who  had 
taken  an  overdose  of  laudanum  (Fletcher).  Acids  given 
to  a  nursing  mother  may  cause  colic  in  the  child.  Neu- 
tral salts  loosen  the  bowels,  and  potassium  salts  act  as 
diuretics  for  infants  when  taken  by  the  mother.  Aro- 
matic oils,  and  probably  all  volatile  oils,  are  found  in  the 
mother's  milk.  The  agreeable  taste  of  some  of  these 
substances  causes  the  child  to  suck  harder,  and  cause 
thereby  a  reflex  stimulation  of  the  mammary  glands  to 
further  secretion. 

Among  the  substances  which  have  been  determined  in 
the  mother's  milk  after  ingestion  by  the  stomach  are : 
senna,  rhubarb,  scammony,  sulphur,  castor-oil,  ammo- 
nium salts,  turpentine,  copaiba,  anise,  dill,  garlic,  worm- 
wood, and  jalap.  Vegetable  acids  give  rise  to  C02  in 
milk.  If  nursing  mothers  partake  freely  of  fresh  fruit 
and  green  vegetables,  their  milk  may  gripe  and  purge 
their  infants.  Antimony  passes  readily  into  mother's 
milk,  and  should  be  given  with  caution  to  nursing 
women.  Potassium  iodide,  corrosive  sublimate,  and 
other  mercurial  salts,  arsenic,  zinc,  and  lead,  all  pass 
into  the  milk,  at  periods  varying  from  four  hours  to 


several  days  after  their  administration,  and  continue  to 
be  excreted  for  a  day  or  two  after  the  drue;  has  been  with- 
held. 

Milk  is  colored  red  or  yellow  by  rhubarb  (Mosler),  and 
it  is  colored  blue  by  some  drugs  and  some  kinds  of  cow's 
feed.  The  color  is  then  uniform  throughout  the  milk, 
and  not  superficial  as  in  the  case  of  the  blue  color  im- 
parted by  the  growth  of  fungi  described  above. 
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William.  Oilman  Thompt 

MILK,  PHYSIOLOGICAL  AND  PATHOLOGICAL 
CHEMISTRY  OF.  Colostrum  is  the  name  that  has  been 
given  to  the  milk  secreted  immediately  after  the  birth  of 
the  child.  It  is  a  turbid,  somewhat  yellowish  fluid,  in 
which  the  so-called  colostrum-corpuscles  abound,  and  in 
which  few  of  the  ordinary  milk-globules  are  found.  It 
has  an  abundance  of  albumen,  as  is  shown  by  its  coagu- 
lating on  heating — which  ordinary  milk  does  not — but  has 
very  little  if  any  casein,  a  little  fat,  milk-sugar,  and  salts. 
It  changes  gradually  so  as  to  acquire  the  characters  of 
ordinary  milk. 

Milk  is  an  opaque  fluid,  in  color  varying  from  bluish- 
white  to  white  or  yellowish-white,  containing  milk  glob- 
ules of  0.01  to  0.0015  millimetre  in  diameter,  and  much 
undissolved  casein,  to  which,  in  part,  the  turbidity  of 
milk  is  due.  The  milk-globules  consist  of  fat  (butter), 
with  a  little  cholesterin  and  lecithin.  Whether  these 
globules  have  an  albuminous  envelope  or  not  is  undeter- 
mined. The  question  as  to  the  reaction  of  milk  has  been 
much  agitated,  and  differences  of  opinion  still  prevail. 
This  is  in  part  explicable  by  the  fact  that  milk  con- 
tains NaH2P04,  which  has  an  acid  reaction,  and  also 
Na2HP04,  with  an  alkaline  reaction.  When  milk  is 
boiled  it  becomes  more  alkaline. 

The  cream  of  milk  consists  of  the  aggregated  fat-glob- 
ules, which,  being  specifically  lighter,  naturally  rise  to 
the  top  of  the  fluid  when  it  remains  quiet.  When  the 
globules  are  still  more  closely  aggregated  they  form  but- 
ter. 

Buttermilk  differs  from  ordinary  milk  in  being  poorer 
in  fat,  having  a  less  alkaline  or  an  acid  reaction,  and  co- 
agulating on  boiling. 

If  milk  be  allowed  to  stand  before  or  after  being  de- 
prived of  its  cream,  it  undergoes  certain  changes  in  conse- 
quence of  the  presence  of  a  ferment.  It  separates  into 
clot  and  milk-serum  or  whey. 

The  milk  ferment  changes  sugar  into  lactic  acid,  which 
separates  casein  from  its  alkaline  combination  (Kapel- 
ler).  The  same  result  may  be  effected  by  the  gradual 
addition  of  a  dilute  acid  to  fresh  milk,  especially  at  blood- 
heat.  A  similar  change  is  produced  by  rennet,  a  fer- 
ment which,  according  to  Hammarsten,  produces  some 
change  in  the  casein  itself.  If  a  casein  solution  with  no 
calcium  phosphate  present  be  subjected  to  an  infusion  of 
rennet,  no  coagulation  takes  place. 

It  has  been  observed  that  milk  will  sometimes,  on 
standing,  deposit  little  or  no  cream.  This  Pasteur  attrib- 
utes to  a  sort  of  micrococcus  which  acts  on  milk-sugar. 
Milk  may  be  obtained  free  from  fat  and  casein  by  filtra- 
tion through  porcelain  under  increased  pressure,  when  it 
appears  as  a  clear  fluid  like  water.  Hoppe-Seyler  ob- 
tained milk  almost  or  wholly  free  from  casein  by  filtra- 
tion through  animal  membranes.  Kehrer  maintains  that 
casein  is  not  dissolved  in  the  milk,  but  only  swollen. 

The  Individual  Elements  of  Milk.  —  Casein. — This 
substance  is  peculiar  to  milk.  When  prepared  pure  it  is 
a  very  fine,  snow-white  powder,  giving  no  ash  on  burn- 


milk. 

'Illlv-^lik    IK    «». 
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in-      It  may  be  heated  to  i"11    I  eful  drj Ing, 

without  change      li  i-  almost  whoUj   insoluble  in  | 
water,   but  reddens  moist  blue  litmus  paper,     It  is  with 
difficult}   soluble  In  acids,  but  easilj   soluble  In  carbo- 
nates and  phosphates  oi  the  alkalies, 

Bj  rennel  ferment  it  is  split  into  two  bodies,  of  which 
one  in  the  presence  of  calcium  phosphati  becomes  cheese, 
and  the  other  remains  dissolved  in  the  fluid.  The  latter 
(jives  the  reaction  ol  peptone,  bul  seems  to  have  a  differ 
<ni  composition.     To  this  the  term  whey-albumen  has 

IW1I 

Human  casein  is  bul  imperfectly,  or  not  at  all,  pre- 
( ipitated  b)  the  rennel  of  the  calf  or  bj  acids,  bul  is  sepa- 
rated bj  sodium  chloride  or  Glauber's  Baits  and  heat 
(Biel) ;  by  a  large  exa  bs  oi  magnesium  sulphate  (Makris), 
and  by  tannin  and  alcohol. 

Mare's  casein  is  said  to  resemble  that  of  the  human  being, 
oft  1 1,  I '.  N.  8,  and  P.  The  phospho 
rus  exists  in  the  form  of  nuclein,  or,  according  to  Ham 
marsten,  as  nucleo-albumen,  in  which  the  nuclein  forms 
pari  of  i  in  molecule.  ( lasein  turns  the  plane  of  polariza- 
tion to  i bi 

Tht  Origin  of  Casein.  As  casein  has  not  been  found  ex- 
cept in  milk,  ii  i-  probable  thai  ii  originates  solely  in  the 
milk  glands,  and  is  derived  from  the  albumen  of  the  blood. 

Other  Albuminous  Bodies  in  Milk.  —  When  milk  is 
beated  to  from  60  to  70  C.  aflocculent  precipitate  is 
formed,  w  bich  is  probably  identical  with  the  serum-albu- 
men of  the  blood.  When  this  is  filtered  off,  other  albu- 
minous hollies  may  he  found  in  the  fluid.  These  are  lac- 
toprotein  (Millon  and  Commaille),  galactin  (Morin),  and 
albuminose  (Bouchardal  and  Quevenne).  These  bodies 
show  properties  very  like  those  of  peptone,  and  some  writ- 
er-- maintain  that  they  are  identical  (Ssuhotin,  Kirchncr). 
According  to  Hammarsten,  there  is  also  a  globulin  present. 

Milk-sugar:  (Y.H-<>ii.  This  substance  has  so  far 
been  found  only  in  milk,  and  in  certain  cases  in  the  urine 
of  woman  during  lactation.     It  may  he  obtained  in  large 


rhombic  Crystals,  with  one  molecule  of  water:  insoluble 
in  alcohol  and  ether,  hut  readily  so  in  water. 

The  polarization,  with  water  still  in  combination,  is: 

|a|„         -    52   .68,  at   20     i 

By  heating    to   180     the  water  is  driven  off.     Heated 
with  alkalies,  like  dextrin,  it  turn-  brown.     \ 
alkaline  solutions  of  copper  sulphate.     Jt  does  not  under 
go  fermentation  with  beer-yeast,  hut  with  schizomyct 

it   produces   lactic  acid   and  alcohol  (Fit/).      Boiled  with 

dilute  mineral  acids  it  is  resolved  into  dextrose  and  galac- 
tose. When  it  is  heated  with  nitric  acid,  mucic,  saccha- 
ric, carbonic,  oxalic,  and   tartaric   acids  and  grape-SUgar 

are  formed. 

Milk-fat.  This  Bubstance,  as  found  in  cow's  milk,  has 
been  accurately  investigated,     It  consists  of  Btearates, 

palmitateS,  oleateS,  and  only  about  two  per  c<  nt.  of  char- 
acteristic butter-fats  t  Bromeis). 

The  following  is  a  complete  list  of  the  various  acids 
found  in  butter:  Formic,  HCO.OH  ;  acetic,  CH..CO.OH 
(traces.  Wein)  ;  normal  butyric.  I  II  <  <  » „  *  >  J I  iCriinz- 
weig,     Wein);    normal    caproic,    C  II     .<  O.OB    iWein); 

normal  caprylic,  CtH».CO.OB  (Wein);  capric,  (Jl,,.- 
CO.OH  (Wein);  myristic.  C,tH«.CO.OH  (Wein)  j  pal- 
mitic, (,  J 1  ,.(().< »1 1  ;  stearic,  CitH»».CO.OB  ;  arachic, 
CisBia.CO.OB   (butic  acid  of  Heintz);  oleic,   CMB 
CO.OH. 

The  fat  of  human  milk  is  more  fluid  than  that  of  the 
cow  (Hoppe-Seyler). 

The  other  organic  constituents  of  milk  are  :  lactic  acid, 
traces  of  alcohol,  traces  of  urea,  lecithin,  cholesteriu, 
hypoxanthin. 

The  following  table  shows  the  amounts  of  gases  found 
in  two  samples  of  one  cow's  milk  (Pniiger). 

Per  cent.  Per  cent. 

0 0.10  IN''.) 

CO 7.60  7  I"  i  pumped  out) 

•  COa 0.00  0.20  (driven  out  by  PO.H,) 

N 0.71)  0.80 


In  One  Hundred  Parts  Milk. 


Water 

Solid-   

Ossein i 

Ubnmen [ 

Batter 

Milk  sugar 

Inorganic  salts 


5 


73.41 
86.59 

13.04 

8.18 
8.89 

2.08 


85.71 
14.211 
4.88 

0.58 
■1.30 
4.04 
0.54 


O 


86.86 
18.64 
8.86  i 
1.80  I 

■i  36 
4.00 
0.68 


83.99 

10.01 

5.34 

5.89 
4.10  1 
0.68 


91.02 

s.i.s 

2.02 
1.2G 

5.70 


B2.84 

17.16 

1.64 
6.67 

8.G5 


80.64 
19.86 

I  £51 

8.45 
!  4.52 
1  0.S4 


_  3 

S  " 
a  a 


86.34 

13.66 

3.67 
2.90 
5.78 
0.66 


& 

3 

c 

£ 

o 

l£ 

a 

to 

u£ 

s 

'- 

S2.93 

St.  so 

17.11? 

18.20 

6.89 

5.30 

6.88 

6.00 

2.01 

e 

1.29 

ii  s:{ 

e  = 
3  5 

c-2. 
o     -^ 


90.48 

9.57 

4.40 
4.51 

b'.ii 


as 

s  a 


66.69 
33.31 

3.21 

22.07 
7.39 
0.63 


In  One  Hundred  Parts  Ash. 


Potash  (K..O i    

MaoO    

Lime  (Oai  ' 

0) 
I 
Phoeph.  a.  M 
Chlorin  (CI  i 


J! 

M 

a 

•- 

l-H 

2 

£ 

a 

.* 

C1-! 

cS 

S 

= 

a 

S 

■ 

X 

!? 

(S 

£ 

a 

a 

32.14 

35.15 

10.74 

12.9S 

11.75 

10.43 

6.18 

6.87 

15.67 

14.79 

34.44 

33.03 

8.99 

2.87 

1.49 

1.68 

0.87 

o.is 

0.14 

0.10 

81.48 

21.30 

87.49 

86.08 

20.35 

19.73 

12.35 

18.91 

25.44 
8.88 

30.09 
8.04 
0.87 

81.86 
7.50 


22.14 

18.91 

80.05 

8.63 

0.04 
24.75 

21.27 


10.84 
5.96 

35.08 
8.19 

0.23 

41.94 

4.94 


8.49 
8.21 

86.84 
L61 
0.84 

39.82 
7.34 


o' 


10.11 
8.28 

34.11 
1.52 
0.24 

40.23 
7.12 


*  Sound  young  animal. 


Tin-  tirst  of  the  tables  above  given  represents  the  anah 

ses  made  by  Qorup-Besanez,  and  the  second  those  of  (J. 

Bunge 

\\  om  \n  -  Mii.k  is  distinguished  from  that  of  the  cow 
by  its  bluish  tint,  and  also  by  the  fact  that,  when  shaken 
with  ether,  it  loses  its  opacity.     It  is  generally  alkaline 

in  reaction. 

The  maximum  of  butter  and  albumen  is  found  dur- 
ing the  period  from  the  fifteenth  to  the  twentieth  year  of 
life  ;  Of  BUgar,  from  the  twenty-fifth  to  the  thirtieth  ;  and 
of  salts,  from  the  fifteenth  to  the  twentieth  year  (Vernois 
and  Becquerel). 


The  follow  ing 

analyses  of  human  milk 

arc  interesting: 

In  100  Tarts  Milk. 

Biel. 

Brunner.* 

Tidy.t 

Bolid  remnant 

Albumen | 

Put  

Min. 

11.20 
1.68 
2.59 
5.79 
0.08 
0.16 

Max. 

18.68 

8.15 
5.39 
6.61 

o.is 
0.86 

Mean. 

87.60 

18.89 

2.21 

8.81 

6.09 
0.09  i 
0.19  f 

Min. 

0.18 

0.24 
4.05 

0.77 

Max. 

13.04 

1.54 

4.41 
6.98 

8.69 

Mean. 
90.00 

10.00 

0.68 

1.73 
6.23 

1.41 

86  27 

13.73 

2.95 
5  37 

5.14 

Soluble  salt- 

Insoluble  salts 

0.28 

*  Prom  six  days  to  nine  months  after  child-birth. 
t  Seven  to  twelve  days  after  child-birth. 
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muk. 

Milk-Si.  kn<  ss. 


Most  of  the  valuable  work  on  the  chemistry  of  milk 
has  been  done  in  Germany  at  the  agricultural  stations. 
A  very  good  account  of  the  result  of  the  various  researches 
may  be  found  in  the  article  by  E.  Drechsel,  in  Hermann's 
"  Handbuch  der  Physiologie,"  from  which  many  of  the 
above  facts  have  been  drawn. 

In  America  the  analyses  of  human  milk  by  Professor 
Leeds  deserve  special  mention  ("  Transactions  of  the  Col- 
lege of  Physicians,"  Philadelphia). 

T.   Wesley  Mills. 

MILK-SICKNESS.  A  disease  called  by  this  name  has 
been  known  in  portions  of  North  Carolina,  Tennessee, 
Kentucky,  Western  Pennsylvania,  Ohio,  Michigan,  In- 
diana, and  around  the  groves  in  the  State  of  Illinois. 

It  has  probably  never  been  known  on  any  of  the  West- 
ern prairies,  at  any  point  west  of  the  Mississippi  River, 
in  the  New  England  States,  the  Canadas,  in  any  islands, 
or  in  any  part  of  the  Old  World. 

It  met  the  immigrants  upon  the  first  settlement  of  the 
sections  above  named,*  and  is  probably  not  entirely  erad- 
icated in  any  of  these  sections  to  this  day.  Perhaps  no 
medical  journal  has  been  published  for  any  considerable 
length  of  time,  in  any  portion  of  these  infected  districts, 
that  has  not  contained  reports  of  cases,  or  some  article 
bearing  upon  the  subject  of  this  disease,  by  some  of  the 
inore  ambitious  or  entei'prising  among  the  country  physi- 
cians ;  but  in  the  cities  of  the  eastern  coast — where  most 
of  our  medical  text-books  have  been  written — the  exist- 
ence of  the  disease  has  been  ignored,  or  it  has  been  re- 
garded as  merely  a  modified  form  of  some  other  well- 
known  disease,  which  has  not  been  properly  recognized 
under  its  modified  or  masked  form. 

My  people  became  citizens  of  Central  Ohio  seventy-five 
years  ago — among  the  first  emigrants  from  New  England 
or  elsewhere— and  several  of  them  fell  victims  to  the  dis- 
ease ;  and  it  has  been  familiar  to  me  for  over  forty  years 
— thirty-three  years  of  which  have  been  spent  in  the 
practice  of  my  profession. 

I  regard  the  disease  as  a  disease  stii  generis.  I  have 
met  with  the  same  set  of  characteristic  symptoms  here,  in 
Ohio,  along  the  valleys  of  the  White  and  Wabash  Rivers, 
in  Indiana  in  1854,  and  around  the  skirts  of  Indian  Grove, 
in  McLean  County,  111.,  in  the  same  year. 

In  the  lower  animals  the  disease  is  called  trembles — 
from  the  characteristic  trembling  of  the  muscles  in  the 
animal  affected,  especially  when  it  is  compelled  to  take 
exercise. 

In  the  human  species  it  is  called  milk-sickness — prob- 
ably deriving  this  name  from  the  fact  that  it  was  first 
Tecognized  that  the  use  of  the  milk  and  its  products  was 
the  cause  of  the  disease,  before  it  became  known  that  the 
flesh  of  an  animal  suffering  from  trembles,  or  in  the  pro- 
dromic  stages  of  trembles,  would  also  produce  the  dis- 
ease ,  or  it  may  have  been  that  the  aborigines  gave  this 
name  to  the  whites  ;  for  it  was  a  disease  well  recognized 
by  such  of  the  tribes  as  were  found  here  by  the  whites 
when  the  country  began  to  be  settled. 

Among  domestic  animals  the  trembles  usually,  or  uni- 
versally indeed,  is  first  developed  in  the  unweaned  calves, 
colts,  and  lambs.  This  may  be  reasonably  accounted  for 
from  the  fact  that  the  unweaned  are  subjected  to  a  two- 
fold cause — the  same  cause  that  might  occasion  the  trem- 
bles in  the  mother,  added  to  the  ingestion  of  the  mother's 
milk. 

The  disease  next  affects  the  members  of  the  herd  that 


*  Nicolay  and  Hay,  in  the  opening  chapter  of  their  History  of  Abraham 
Lincoln  (Century  Magazine,  November,  1886),  refer  to  this  disease  in  the 
following  terms  :  "  In  the  autumn  of  1818,  the  little  community  of  Pigeon 
Creek  was  almost  exterminated  by  a  frightful  pestilence  called  the  '  milk- 
sickness,1  or  in  the  dialect  of  the  country  '  the  milk-sick.'  It  is  a  myster- 
ious disease,  which  has  been  the  theme  of  endless  wrangling  among 
Western  physicians,  and  the  difficulty  of  ascertaining  anything  about  it 
has  been  greatly  increased  by  the  local  sensitiveness,  which  forbids  any- 
one to  admit  that  any  well-defined  case  has  ever  been  seen  in  his  neigh- 
borhood, '  although  just  over  the  Creek,  or  in  the  next  county,  they  have 
had  it  bad.'  It  seems  to  have  been  a  malignant  form  of  fever — attributed 
variously  to  malaria  and  to  the  eating  of  poisonous  herbs  by  the  cattle — 
attacking  cattle  as  well  as  human  beings,  attended  with  violent  retching 
and  a  burning  sensation  in  the  stomach,  often  terminating  fatally  on  the 
third  day." 


are  not  giving  milk,  and  the  milk-giving  animals  last  of 
all.     This  partial  exemption  in  the  milk-giving  animals 

may  be  accounted  for  by  the  partial  elimination  of  the  spe- 
cific poison  through  the  emuhctories  of  the  lacteal  glands. 
For,  whatever  be  the  nature  of  the  poison,  it  is  specific. 

The  milk,  or  the  butter  made  from  it,  and  also  the  flesh 
of  an  animal  suffering  from  well-developed  trembles,  or 
in  the  prodromic  stages  of  the  affection,  are  liable  to  trans- 
mit the  specific  disease  to  the  animal  or  the  person  partak- 
ing of  them  ;  the  lower  animals— as  the  dog,  the  eat,  the 
hog,  and  the  turkey-buzzard— partaking  of  the  flesh  of  an 
animal  dead  of  the  trembles  are  liable'  and  likely  to  be- 
come infected  with  trembles;  and  likewise,  the  person 
partaking  of  the  milk,  the  butter,  or  the  flesh  of  cow, 
wild  deer,  sheep,  or  other  animal  affected  with  the  trem- 
bles, becomes  liable  to  contract  milk  sickness.  The  poison 
is  specific — producing  tint  one  diseasi  and  no  other. 

Etiology.— As  to  the  exact  cause  or  causes  of  the  dis- 
ease, there  an-  different  theories  advanced,  each  theory 
having  its  own  advocates;  but  the  real  cause  probably 
remains  as  much  of  a  mystery  to-day  as  it  was  in  the 
early  settlement  of  the  infected  districts. 

First,  there  are  the  theorists  who  cling  to  the  idea  of  in- 
gestion, by  the  herbivora,  of  some  injurious  form  of  vege- 
tation ;  second,  those  who  attribute  it  to  a  deleterious  water- 
supply;  third,  the  marsh  miasmatic  theorists;  fourth,  those 
who  attribute  it  to  some  mineral  poison  that  has  an  affin- 
ity for  moisture,  and,  rising  with  the  dews,  settles  on  and 
adheres  to  vegetation  ;  or,  rising  with  the  dews,  is  taken 
in  by  inhalation  ;  fifth,  those  who  believe  that  its  cause  is 
bacterial ;  that  spores,  bacteria,  or  some  microscopical 
fungi  or  disease-germs  are  taken  into  the  system  with 
either  the  food,  the  water,  or  the  inspired  air." 

But  in  theorizing  as  to  the  probable  causes  some  cardi- 
nal points  should  not  be  overlooked  :  1.  That,  as  a  rule, 
it  is  a  disease  of  dry  seasons.  2.  That  in  unusually  dry 
seasons,  and  in  localities  where  the  disease  is  prevalent,  it 
is  known  to  be  unsafe  to  allow  domestic  animals  to  remain 
in  the  infected  districts  through  the  night-time.  3.  It 
has  never  been  considered  unsafe  for  animals  to  roam  at 
will  in  the  day-time,  even  in  known  infected  districts. 

4.  In  different  enclosed  fields,  where  the  flora  are  supposed 
to  be  identical,  the  disease  may  become  developed  in  the 
cattle  grazing  in  one  field,  and  not  in  those  in  another. 

5.  It  is  a  disease  unknown  in  the  open  prairies  of  the 
Western  States,  wdiere  domestic  animals  are  not  allowed 
to  remain  in  the  timber  belts  over  night.  6.  It  is  a  dis- 
ease, with  occasional  exceptions,  of  the  late  summer  or 
the  autumn  months.  7.  The  pioneers  found  thai  by 
keeping  domestic  animals  corraled  in  a  "  tame  "  piece  of 
land,  from  before  nightfall  until  the  dews  and  fogs  be- 
came dissipated  on  the  following  morning,  there  was 
almost,  if  not  quite,  a  total  exemption  from  the  disease  ; 
and  that  the  danger  came  from  allowing  stock  to  remain 
out  in  the  timbers  over  night.  The  careful  pioneer  in- 
variably had  his  corral  on  land  near  his  house,  where  the 
land  had  become  "  tame."  For  the  land  to  become 
"tame  "  it  was  only  needed  to  denude  it  of  timber  and 
let  in  the  sunlight  to  the  surface  of  the  corral.  It  was 
not  necessary,  probably,  to  plow  and  cultivate  the  ground, 
but  this  was  sometimes  done. 

The  cases  of  trembles  that  occur  in  winter  are  not  so 
easily  accounted  for  ;  but  the  pioneers  generally  attrib- 
uted them  to  the  use  of  hay  cut  from  the  wet  glades  or 
partially  shaded  "  openings,"  that  had  never  become 
"  tame"  by  continuous  pasturage  or  cultivation. 

Trembles  and  milk-sickness  were  generally  hard  to 
locate  by  strangers  in  the  particular  "settlement,"  as  a 
"milk-sick  farm  "was  not  desirable  as  a  place  of  resi- 
dence, aud  if  known  to  be  such,  was  rendered  almost 
unsalable.  About  the  nearest  a  stranger  ever  got  to 
one,  if  the  settlers  were  to  be  believed,  was,  that  it  could 
be  found  over  in  another  settlement ;  and  occasionally  it 
would  be  acknowledged  that  they  sometimes  had  trem- 
bles "  on  the  next  farm  ! "  But  in  point  of  fact,  its  home 
seems  to  have  been  in  densely  wooded,  or  brushy,  unim- 
proved tracts  of  country ',  and  it  seems  to  have  been  but 
little  influenced  by  the  variety  of  soil  or  the  topography 
of  the  country. 
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I  know,  a-- all  my  neighbors  know,  of  a  few  pie 
w  oodland  with  in  five  mites  of  where  I  live,  that  have  been, 
and  now  are,  the  homes  of  "  trembles  .  "  and  a  dry  Bea- 
son  has  oever  occurred,  since  the  settlement  of  the  coun 
try  by  the  whites,  In  which  ii  would  Lave  been  safe  to 
have  kepi  there  any  of  the  domestic  herbivora  during 
the  drj  months  of  Bummer  and  autumn  ;  although 
through  the  winter  and  spring  months  the  fields  have 

fi  nrrally  been  occupied  with  perfect  immunity  from  the 
ise.  These  tracts  of  land  are  kepi  for  the  timber-sup- 
plj  [or  the  farms  ;  but  in  some  of  them  the  negligenl 
owners  have  Losl  enough  stock  with  trembles,  by  allow- 
ing the  fields  to  be  occupied  too  late  in  the  Bummer,  to 
make  their  experience  very  dearly  bought 

Predisposing  Cai  beb.  -Perhaps  the  most  marked  pre- 
disposing cause  ib fatigue.  And  this  facl  lias  been  a  mat- 
ter of  good  fortune  to  the  shipper  and  consumer.  Among 
i  la-  stuck  men  (if  Central  Ohio,  in  pioneer  days,  one  "1  the 
stipulations   in   a   trade   fur   cattle,  horses,  or  slice]),  was 

the  privilege  of  chasing  the  animals  for  a  stipulated  time. 
If  they  had  trembles,  or  were  in  the  prodromic  Btages  of 
trembles,  they  would  soon  "show  signs."  And,  if  by 
the  following  morning  they  wen-  found  active  and  "  in 
good  spirits,  a  bargain  could  he  concluded.  They  some- 
times "  gave  down," or  "  showed  signs,"  with  brief,  mod- 
erate exercise  ;  so  thai  there  was  little  or  no  danger  of 
their  being  unsound  if  they  did  not  exhibit  any  of  the 
characteristic  symptoms  of  disease  before  teaching  a 
market. 

Another  well-recognized  predisposing  cause  was  giving 
domestic  animals  t .  >c >  much  Salt  at  one  time.  This  might 
have  arisen  from  the'  irritating  effects  of  the  salt  on  the 
stomach  ;  or  from  the  secondary  effect  of  causing  them 
to  drink  too  much  water. 

Period  of  Incubation. — That  this  is  an  incubative 
disease,  1  have  no  doubt.  And,  from  what  data  I  can 
gather,  I  should  estimate  the  period  at  from  eight  to 
twelve  days  ;  although  I  knew  one  case  of  milk-sickness, 
several  years  ago,  which  seemed  to  be  clearly  traceable 
to  butler  spread  on  bread,  and  eaten  only  two  days  be- 
fore the  prodromic  stage  became  pretty  fully  developed. 
The  most  of  my  data  come  from  the  fact  that  many  of 
my  cases  have  acknowledged  that,  from  one  to  two  or 
three  weeks  before  they  became  sick,  their  milch-COWS 
had  gotten  out  of  their  pasture  and  had  "stayed  out"  in 
some  wild,  wooded  land  one,  two,  or  three  nights.  And 
usually,  when  a  milk-sick  case  is  met  with,  if  the  calves 
have  not  yet  shown  "  signs"  of  trembles,  a  little  violent 
chasing  around  the  barn-lot  will  soon  develop  them. 

Symptomatology. — In  speaking  of  this  subject  I  can- 
not well  help  repeating  from  a  paper  read  by  myself  be- 
fore the  American  Medical  Association,  in  1883. 

In  the  lower  animals  the  disease  is  called  "trembles" 
— from  the  agitated  condition  of  the  muscles  in  the  ani- 
mal affected,  after  the  case  has  become  fully  developed. 

The  first  symptom  of  the  disease  that  is  generally 
noticed,  is  that  the  animal  is  indisposed  to  exercise.  It 
stands  apart  from  the  herd,  drooping,  indifferent,  and 
listless — persistently  abstaining  from  food. 

The  trembling  stage  comes  on  later,  but  may  be  fully 
developed  in  a  short  time  by  forcing  the  animal  to  exer- 
cise. Extreme  thirst  is  present  in  most  cases,  and  per- 
sistent constipation  in  all  cases.  As  the  disease  progresses 
the  animal  declines  to  stand  up;  and  when  it  lies  down 
it  seldom  rises  again.  The  least  exertion  brings  on  the 
trembling,  which  looks  much  like  the  trembling  and 
twitching  of  beef  immediately  after  the  butcher  has  re- 
moved the  hide  from  the  killed  animal.  The  decubitus. 
when  once  assumed,  is  at  full  length  ;  and  the  animal 
becomes  a  stranger  to  any  manifestations  of  fear,  affec 
tion,  or  anxiety.     The  respirations  become  less  and  less 

frequent,  the  extremities  and  surface  of  the  body  cool, 
the    nose    dry.  and    the    eves   at    length    glazed,    and    the 

winking  finally  ceases  altogether.  Recoveries  an-  infre- 
quent, and  death  usually  ensues  from  the  eighth  to  the 
tenth  day  Violent  exercise,  as  forced  running  or  driv- 
ing, will  result  iu  speedy  death  at  any  of  the  later  stages 
of  the  disease. 

In  "  milk-sickness  "  the  patient  becomes  weary,  inde- 


finably weak,  apathetic,  and  indisposed  to  any  exeni-e, 
with  loss  of  appetite,  or   loathing  of  food  ,   and,  in  some 

eases,  with  slight    nausea  from  the  flrsl      Occasionally 

these  Bymptoma   may  run  on    for  lour  or  live  days  b.  ;■ 
the   patient    takes   to  his   bed;   and   in   seme   cases,  which 

have  been  hurried  up  by  overwork,  or  by  other  violent 

exercise,  the  fully  developed  Btages  may  supervene  within 
B  few  hours.  There  are  no  chills,  no  rigort,  and  none  of 
the  violent  headaches  that  Usually  characterize  the  usher 

ing  in  of  severe  or  dangerous  malarial  fevers.  There  is 
usually  an  insatiable  thirst  ;  the  tongue  is  large,  flabby, 

tremulous,  moist,  and  heavily  loaded  with  a  dirty  white 
COating.  The  nose  anil  ears  are  cold  lo  the  touch  ;  and  a 
sensation  of  coldness  is  imparted  to  the  louch  from  the 
whole  surface  of  the  body.    The  skin  is  dry,  and  sensible 

perspiration  is  suspended.  The  abdomen  is  Hat,  flabby, 
and  comparatively  empty.  Peristaltic  motion  *><n,><  ab- 
solutely suspended,  and  the  bowels  are  obstinately  con- 
stipated. The  breath  becomes  olTeiisivc,  and  some  phy 
sicians  and  many  laymen  claim  that  they  could  detect 
milk-sickness  in  a  darkened  room,  and  blindfolded,  by 
the  characteristic  odor  of  the  breath  alone.  This,  how- 
ever, has  always  seemed  to  the  author  lo  be  something  of 

an  exaggeration. 

The  urine  is  clear  and  limpid,  and  gradually  dimin- 
ishes in  amount  to  eight  or  ten  ounces  a  day.  The  pulse 
is  weak  and  easily  compressible,  with  labored  action  of 
the  heart  and  strongly  pulsating  aorta. 

The  temperature  is  usually  below  normal  ;  but  in  some 
cases  may  reach  !i!)    or  loo    F. 

There  is  a  characteristic  hebetude  and  indifference  ;  and 

in  cases  in  which  there  seems  to  be  no  promise  whatever 
of  improvement,  the  patient  seldom,  or  never,  manifests 
any  solicitude  for  his  own  future  or  for  the  future  of  his 
family  or  friends. 

There  is  intolerance  of  covering  for  the  body,  even  to 
the  extent  of  complete  indifference  to  the  claims  of  de- 
cency. 

The  nausea  is  a  very  pronounced  symptom  ;  and  as  the 
disease  progresses  the  retching  declines — from  the  effects 
of  the  indescribable  feebleness — until  the  sound  produced 
by  the  effort  becomes  so  peculiar  that  when  once  heard 
it  will  always  be  remembered. 

If  any  fluid  is  expelled  from  the  stomach  in  the  later 
stages,  it  not  Infrequently  resembles  the  blueing  water  of 
the  laundry. 

The  hebetude  at  length  assumes  the  condition  of  semi- 
coma ;  the  respirations  lessen  in  frequency,  and  become 
irregular,  sometimes  scarcely  perceptible,  but  occasion- 
ally profoundly  stertorous. 

The  process  of  winking  lessens  in  frequency  and  regu- 
larity, until  at  length  it  becomes  altogether  suspended. 
The" semi-comatose  condition  at  length  progresses  to  ac- 
tual coma.  The  conjunctiva  and  cornea  become  glazed, 
and  there  is  stasis  in  the  Capillaries.  And  without  a 
moan  or  a  struggle,  and  even  without  a  sign,  the  impene- 
trable night  is  on,  and  the  patient  is  at  rest. 

I  have  never  but  once  seen  anything  like  a  crisis.  This 
was  in  the  case  of  a  young  girl,  about  twelve  years  of  age. 
There  were  five  cases  of  milk-sickness  in  that  family. 
The  father  died  on  the  eighth  or  ninth  day  ;  and  the 
mother,  who  was  enceinte,  and  three  of  the  children,  made 
slow  and  almost  imperceptible  recoveries.  In  the  case  of 
the  twelve-year-old  girl.  I  abandoned,  on  the  tenth  day, 
all  expectation  of  recovery.  On  ibis  tenth  day.  while  in 
her  coma,  she  had  a  dejection  of  about  one  quart,  of  the 
consistency  of  soft  soap,  and  deep-green  in  color.  The 
process  of  winking  had  been  suspended  for  forty-eight 
hours,  and  scarcely  any  signs  of  vitality  were  left. 
Twelve  hours  later  the  almost  imperceptible  respirations 
had  increased  to  live  to  the  minute  ;  and  she  had  been 
noticed  lo  open  and  shut  her  eyelids  four  or  rive  times. 
She  gradually  recovered. 

Pathology. — Of  the  pathology  I  cannot  speak  from 
personal  experience  of  actual  post-mortem  observation. 
This  may  seem  Btrange,  and  even  inexcusable  ;  but  vari- 
ous causes  have  prevented  me  from  ever  studying  the  dis- 
ease post  mortem  in  the  human  subject,  one  of  which  is 
that  these  cases  usually  occurred  in  the  "sickly  season," 
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at  a  time  when  no  hour  seemed  to  be  spared  to  the  over- 
worked and  exhausted  country  practitioner.  I  think  the 
conclusion  prevails,  however,  among  the  majority  of 
those  who  have  held  post-mortem  examinations,  that 
there  are  sometimes,  but  not  always,  evidences  of  slight 
subacute  inflammation,  or  at  least  congestion,  of  the  mu- 
cous coat  of  the  stomach  ;  but,  possibly,  no  more  of  this 
than  would  be  excited  by  the  continuous  retching  during 
the  days  of  illness.  In  a  post-mortem  examination  made 
on  a  calf,  I  discovered  no  evidence  of  an  inflammatory 
process  either  in  the  stomach  or  in  the  bowels,  and  only 
an  appearance  of  a  general  congestion  of  all  the  internal 
viscera. 

I  never  saw  a  case  of  milk-sickness  where  tenderness 
was  elicited  by  pressure  over  the  stomach  or  bowels  ;  nor 
have  I  ever  heard  any  milk-sick  patient  complain  of  pain 
anywhere.  I  never  knew  a  patient  to  vomit  any  blood 
— fresh  or  disorganized — nor  any  stercoraceous  matter. 
And  I  have  never  had  but  two  patients  who  passed  any- 
thing from  the  bowel  during  the  pronounced  stages  of 
the  disease.  These  two  were  the  twelve-year-old  girl 
alluded  to,  who  had  the  critical  discharge  ;  and  one  other, 
a  married  woman,  aged  about  forty ;  in  the  latter  case 
the  discharge  occurred  on  about  the  seventh  day,  after 
repeated  injections  of  one-ounce  doses  of  olive-oil.  The 
dejecta  were  hardened,  dry,  dark,  tenacious  lumps,  about 
the  size  of  pickled  olives.  These  lumps  were  covered, 
or  glazed,  with  a  whitish  mucus,  and  there  was  no  fluid 
discharge  whatever  excepting  the  olive-oil. 

Treatment.  —  Among  the  aboriginal  tribes  here  in 
Central  Ohio,  and  possibly  elsewhere,  pulverized  charcoal 
was  greatly  relied  on.  It  was  usually  exhibited  suspended 
in  milk.  I  think  all  of  our  early  physicians  were  agreed 
that  there  was  an  urgent  necessity  for  an  early  evacu- 
ation of  the  bowels.  So  urgent  was  this  deemed  that 
many  gave  repeated  and  heroic  doses  of  calomel  and 
jalap.  Croton-oil  was  occasionally  resorted  to,  but  gen- 
erally with  fatal  effect.  Occasionally  a  case  was  treated 
with  unexpected  showering  or  dashing  with  a  bucket  of 
cold  water,  and  it  was  sometimes  effectual  in  relieving  the 
constipation. 

The  "  Thompsonians"  came  in  with  their  lobelia  ;  but 
their  treatment  soon  fell  into  disfavor,  as  some  of  their 
patients  were  suddenly  thrown  into  a  state  of  collapse. 
The  domestic  practice  was  not  infrequently  to  give  re- 
peated small  doses  of  olive-oil,  or  to  rely  upon  the  ' '  expec- 
tant plan."  The  results  are  said  to  have  compared  favor- 
ably with,  or  to  have  been  even  better  than,  any  of  the 
heroic  plans.  Frequently  repeated  small  doses  of  soluble 
citrate  of  magnesia  became  quite  a  favorite  plan  with 
many,  but  a  belief  in  the  absolute  necessity  of  an  early 
evacuation  of  the  bowels  was  finally  partially  surrendered. 
The  limited  secretion,  or  the  arrest  of  secretion,  in  the  ali- 
mentary canal,  and  the  finally  recognized  arrest  or  suspen- 
sion of  peristalsis,  caused  the  physician  of  average  ability 
to  recognize  the  inadvisability  of  heroic  measures  of  any 
kind,  such  as  had  been  persisted  in  at  an  earlier  day. 
Some  only  gave  their  patients  slippery  elm  mucilage  and 
awaited  results.  Under  the  milder  plans  of  treatment  the 
death-rate  seemed  to  lessen.  Metallic  mercury  in  half- 
ounce  doses  was  sometimes  given,  as  in  mechanical  ob- 
struction of  the  bowels,  but  without  any  appreciably 
good  results. 

My  own  plan — and  I  recommended  it  in  consultation 
in  some  cases  in  1852,  before  my  graduation — is  to  give 
quinine  and  alcoholic  stimulants,  or  the  stimulants  alone. 
In  my  earlier  practice  I  did  not  stick  closely  to  my  con- 
victions, as  my  plan  was  universally  opposed  by  the  pro- 
fession in  my  neighborhood  ;  but  when  my  age  and  ex- 
perience— together  with  my  success  in  this  plan,  and  my 
independence  of  unwelcome  counsel — permitted  me  to 
follow  my  own  convictions,  I  resorted  constantly  to  my 
earlier  plan,  and  my  success  with  it  brought  down  the 
death-rate  very  perceptibly. 

Milk-sickness  in  Central  Ohio  has  become  almost  a 
thing  of  the  past  ;  but  if  I  should  ever  again  be  called 
upon  to  treat  it,  I  should  pursue  my  old  plan  of  alcoholic 
stimulants,  together  with  quinine,  or  without  it.  I  should 
use  egg-nog  or  milk-punch — whichever  was  least  repul- 


sive to  the  patient— or  both  ;  or  if  no  stimulant  could  be 
borne  on  the  stomach — as  absorption  per  rectum  could 
scarcely  be  relied  on — I  should  resort  to  hypodermatic  in- 
jections. William  Morrow  Beach. 

MILK,  SUGAR  OF  {Saccharum  Lactis,  U.  S.  Ph.,  Br. 
Ph.,  Ph.  G.  ;  Xucre  de  Lait,  Codex  Med.  ;  Lactose, 
CoII^OnHsO). 

The  peculiar  sugar,  of  which  milk  contains  four  or  live 
per  cent.,  is  easily  obtained  by  evaporating  whey  and 
setting  it  aside  to  crystallize.  The  impure  producl  re- 
sulting from  this  process  may  then  be  recrystallized  and 
further  purified  until  it  becomes  white. 

Sugar  of  milk  crystallizes  in  creamy-white,  four-sided, 
rhombic  prisms,  of  a  dull  surface  and  hard  and  brittle 
texture.  It  has  a  faintly  sweetish  taste,  a  gritty  feel,  and 
is  soluble  in  about  seven  parts  of  cold  water.  Alcohol, 
chloroform,  and  ether  do  not  dissolve  it.  Most  of  the 
sugar  of  milk  of  commerce  is  prepared  in  Switzerland. 

This  substance  has  no  special  physiological  action  or 
medicinal  value.  It  is  used  wholly  as  a  vehicle  or  dilu- 
ent for  active  medicines,  and  is  in  this  way  employed  in 
the  "Abstracts"  and  "Triturations,"  in  "  Dover's  Pow- 
der "  (of  the  last  Pharmacopoeia),  and  in  the  homoeopathic 
triturations  and  pills. 

See  also  Milk,  Dietetic  and  Therapeutic  Uses  of. 

W.  P.  Polks. 

MILLDALE  MINERAL  WELL.  Location  and  Post-office, 
Milldale,  Kenton  County,  Ky. 

Access. — From  Covington  by  the  Kentucky  Central 
(Chesapeake  &  Ohio)  Railroad. 

Analysis  (E.  S.  Wayne). — One  pint  contains : 

Grains. 

Carbonate  of  magnesia 0 .  150 

Chloride  of  potassium 0.077 

Chloride  of  sodium 63.657 

Chloride  of  magnesium 1.052 

Chloride  of  calcium 1 .  40S 

Sulphate  of  lime 0.153 

Total 66. 197 

Sulphuretted  hydrogen  gas 0 .  78  cub.  in. 

Therapeutic  Properties. — A  saline  sulphur  water. 

Milldale  is  situated  in  the  northern  part  of  Kentucky, 
about  two  miles  from  Covington.  The  well  was  bored 
to  obtain  water  for  use  in  a  distillery.  G.  B.  F. 

MINNEQUA  SPRING.  Location  and  Post-office,  Min- 
nequa,  Bradford  County,  Pa. 

Access. — By  the  Northern  Central  Railroad  of  Penn- 
sylvania. 

Analysis  (C.  M.  Cresson,  M.D.). — One  U.  S.  gallon 
contains  (47°  F.): 

Grains. 

Calcium 0 .  994 

Magnesium 0.207 

Sodium 0  722 

Lithium    trace 

Aluminium 0.127 

Iron trace 

Manganese 0 .226 

Chlorine 0 .  140 

Silica 0 .700 

Zinc 0 .028 

Carbonic  acid 2.053 

Boracic  acid    2. 132 

Oxygen  (with  silicates) 0 .  138 

Loss 0.145 

Total  solid  contents  in  one  U.  S.  gallon  7.612 

Amount  of  sample,  25  U.  S.  gallons. 

Therapeutic  Properties. — Another  analysis  of  this 
water  gives  a  very  small  proportion  of  sulphur.  It  will 
be  observed  that  the  total  solid  contents  is  very  small, 
and  to  this  fact  is  probably  due  the  beneficial  effect  gen- 
erally derived  from  its  use.  Taken  in  such  mild  doses, 
and  its  use  persevered  in,  we  not  only  derive  the  benefit 
accruing  from  water  as  such,  but  at  the  same  time  are 
more  apt  to  obtain  beneficial  results  from  the  mineral 
constituents.  It  is  employed  in  all  conditions  resulting 
from  malnutrition. 

Minnequa  is  situated  at  an  altitude  of  1,500  feet  above 
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tide  water,  in  the  Towanda  Vallej .  In  the  midst  of  a  fine 
farming  country,  affording  pleasant   views  and  dri 
The  new  hotel,  "The  Minnequa  House,"  built  <>f  brick, 
has  accommodations  for  three  hundred  guests,  and  pos 
all  the  modern  improvements.     Oeo.  B,  Fbteler. 

MISTLETOE.  TheEuropean  Mistletoe,  Vitwm album 
Linn.,  i-.  a  yellowish  green  parasitic  shrub  with  forking 
stems,  leather} ,  spatulate  leaves,  inconspicuous,  clustered, 
axillary  flowers,  and  round,  waxy,  while  berries.  It 
grows  abundantly  upon  the  apple  and  other  fruit  trees, 
as  well  as  "ii  the  oak,  ash,  and  other  trees  of  the  forest, 
inmost  part-  For  medical  purposes  the  i  wigs 

and  leaves  are  gathered  in  tin- winter  and  dried.  That 
growing  <>n  the  oak  was  formerly  considered  besl  ;  a  relic 
i.i  Druidical  uperstition,  probably,  as  analyses  do  not 
show  any  essential  difference  between  specimens  ob- 
tained from  Several  kinds  of  trees.  Mistletoe  lias  a 
mucilaginous,  Blightly  astringent,  slowly  bitter  taste,  and 
a  dull,  resinous  odor  when  green  which  is  lost  on  dry- 
ing ;  it  contains  sugar,  gum  pectin,  etc.,  a  little  tannin,  a 
little  essential  oil,  Borne  fat,  and  a  peculiar,  verysticky 
substance,  oiscin.  This  latter,  in  an  impure  stale,  is  a 
component  of  the  bird-lime  formerly  used  to  catch  small 
birds  by  glueing  their  feel  to  branches,  on  which  it  was 
spread  to  entrap  them.  Viscin  is  also  contained  in  a  few 
other  plants.  .Mistletoe  was  a  sacred  plaid  among  the 
ancient  Britons,  and  is  referred  to  in  much  of  the  folk- 
lore of  the  old  World,  but  is  now  practically  obsolete  as 
a  medicine.  It  has  been  thought  efficacious  in  colics,  con- 
vulsions, epilepsy,  etc. 

American  Mistletoe,  Phoradendron  flaveseens  Null,  re- 
sembles the  preceding  in  its  general  appearance  and  be- 
longs to  the  same  family.  Its  leaves  and  branches  are 
also  employed  to  a  Blight  extent  in  this  country,  espe- 
cially in  the  South  and  West,  as  an  oxytocic,  in  place  of 
ergot  ;  sometimes  also  in  inflammatory  or  congested  con- 
ditions of  the  brain  and  meninges.  In  composition  it  ap- 
peals to  resemble  the  preceding.  Dose,  from  one  to  three 
grams  (gr.  xv.  ad  xl.).  A  fluid  extract  would  be  a  con- 
venient form. 

Allied  Plants.— There  are  quite  a  number  of  species 
of  mistletoe  (  Visewm),  one  or  two  of  which  at  least  have 
been  substituted  for  the  typical  I'.  album.  The  order, 
Jjoranihacea,  comprises  several  hundred  parasites,  mostly 
tropical,  but  none  of  established  medicinal  value. 

ALLIED  Dbugs. — Ergot,  corn  smut,  etc.,  as  oxytocics. 

W.  J',  holies. 

MOGADOR.  The  town  of  Mogador  lies  directly  upon 
the  Atlantic  coast  of  Morocco  (Lat.  31°  30'  N.,  Long.  9° 
45'  W.),  being  built  upon  a  low  ridge  of  calcareous  sand- 
stone, not  more  than  twenty  feet  high,  which,  according 
to  Lombard,  constitutes  a  small  peninsula  jutting  out  be- 
yond the  general  coast  line  ;  and  according  to  the  writer 
in  the  "Encyclopaedia  Eritannica,"  "is  turned  almost  into 
an  island  in  certain  states  of  wind  and  sea."  A  rocky 
island  lying  opposite  the  town  shelters  it  from  all  ocean 
winds  except  t  hose  coming  from  the  southwest.1  Accord- 
ing to  the  "  Encyclopaedia  Britannica  "  the  intervening 
harbor  or  roadstead  is  sheltered  except  during  the  preva- 
lence of  west  and  southwest  winds.  The  population  of  the 
town  is  about  fifteen  thousand  (7,000  .lews,  150  foreign- 
ers).5 The  Atlas  Mountains  approach  the  town  to  within 
a  distance  of  fifteen  miles,  of  this  range  it  is  said'-' that 
its  average  height  at  its  western  extremity  is  four  or  live 
thousand  feet,  while  at  a  distance  of  but  sixty  miles  back 
from  tin-  coast  it  attains  an  elevation  of  ten  thousand  feet. 
By  this  lofty  range  "f  mountains  Mogador  is  protected 
against  the  desert  winds.  Dr.  Lombard  *  says  that  "the 
desert  wind  or  sirocco  is  never  felt  there,''  while  Dr.  Yeo 
says  that  ii  isscarcelj  felt,  blowing  on  an  average  on  about 

two  days  in  each  year,  and  then  havinir  much  less  elfeet 
on  the  thermometer  than  it  has  in  Madeira.  Although 
the  Atlas  Mountains  "  send  do\\  n  Streams  that   cover  the 

land  with  vegetation,"1  nevertheless  in  the  immediate 

neighborhood  ot  Mogador  vegetation  is  extremely  scanty 
and  the  country  is  by  no  means  attractive.  Says  Dr. 
Yeo:1   "The  low  tertiary  limestone  rock  on  which   it  is 


built  i-  covered  up  to  the  city  walls  with  blown  sand, 
driven  along  the  shore  before  the  Bouthwesl  wind,  forill- 
ing  dunes  that  cover  the  whole  surface  ;  and  in  most  di- 
rections one  may  ride  two  or  three  miles  before  encoun- 
tering any  other  vegetation  than  a  few  paltry  attempts  at 

cultivating  vegetables  for  the  table,  within  little  inclosed 
plots,  whose  owners  an-  constantly  disputing  the  ground 
with  the  intrusive  sand."    As  for  the  town  ,,i  Mogador 

itself,  il  is  remarkable  for  its  cleanliness.  ••  The  town," 
says  Dr.  Yeo,  "is  iii  one  respect  the  most  habitable  in 
Morocco,  being  remarkably  clean,  and,  in  that  respect, 
superior  to  many  seaports  in  Europe.  The  narrow,  but 
regularly  built  streets  contain  houses,  mostly  of  two 
stories,  inclosing  a  small  court-yard,  which  is  entered  by 
a  low  and  narrow  doorway  from  the  street.  In  the 
Moorish  town,  inhabited  by  natives  of  the  lower  class, 
the  houses  are  of  one  story,  and  poor  in  appearance  ;  hut 
the  practice  of  Whitewashing  within  and  without  once 
every  week  makes  them  look  clean,  and,  no  doubt,  has 
much  to  do  with  the  remarkable  immunity  of  the  place 
from  contagious  and  epidemic  diseases."  The  breaking 
of  the  Atlantic  waves  upon  the  rocks  to  the  northwest, 
and  north  of  the  city  frequently  fills  the  atmosphere  with 
saline  particles,  and  to  such  an  extent  that  in  the. lews' 
quarter  of  the  city,  which  lies  most  exposed  to  this  influ- 
ence, salt  spray  may  be  deposited  upon  objects  of  every 
sort,  including  the  clothing  and  persons  of  the  inhabi- 
tants.3 It  is  evident  that  Mogador  has,  in  marked  degree, 
at  least  two  chief  characteristics  of  a  sea-coast  station, 
viz.,  a  sandy  soil  and  a  brine-laden  atmosphere.  Let  us 
see  how  it  stands  in  respect  to  equability  of  temperature. 
The  observations  of  M.  Beaumier,  quoted  by  Dr.  Yeo, 
show  a  mean  annual  temperature  at  Mogador  of  66.09  E. 
This  figure  was  derived  from  eight  years  of  observation. 
The  mean  temperature  "for  the  hottest  years''  was 
68.65°  F.  ;  "  for  the  coldest  years  "  it  was  65.75°  F.  The 
mean  annual  maximum  was  only  62.05°  F.  ;  the  mean 
annual  minimum  was  5:5.00  F.  Hence  the  mean  annual 
range  would  be  less  than  thirty  degrees  Fahrenheit.  The 
absolute  maximum  for  the  eight  years  was  only  87.08' 
F.  ;  the  absolute  minimum  was  50.07°  F.  ;  so  that  the  ex- 
treme range  of  the  thermometer  during  the  period  in 
question  was  only  37.01°  F. 

Dr.  Yreo  mentions,  however,  that  an  accurate  estimation 
of  the  daily  range  of  temperature  had  been  impossible, 
"as  there  were  no  self-recording  instruments  employed  ;  " 
and  this  fact  must  not  be  forgotten  in  estimating  the  value 
of  the  figures  given.  Such  observations  as  had  been 
made  without  the  aid  of  self-recording  instruments  indi- 
cated an  average  nycthemeral  range  "of  about  five  de- 
grees Fahrenheit,  and  rarely  exceeding  eight  degn 
The  following  short  table  of  monthly  mean  temperatures, 
which  shows  between  the  highest  and  lowest  monthly 
means  of  the  year  a  difference  of  only  ten  degrees,  is  also 
copied  from  Dr.  Yeo's  book.1 


SC.MIIER. 

June 70.8° 

Julv 71.1° 

August 71.2° 


WlKTBB. 

December (il. 4° 

January 61.2° 

February 61.5° 


The  northeast  trade-winds  prevail  at  Mogador,  and  on 
about  two  hundred  and  seventy-one  days  of  the  year  the 
direction  of  the  wind  is  either  from  the  north  or  the  north- 
east,' A  glance  at  the  map  of  Morocco  will  show  that 
ai  Mogador  these  winds  are  emphatically  'long-shore 
winds,  the  trend  of  the  whole  coast  line  from  Mogador 
to  Cape  Spartel  (a  distance  of  375  miles),  being  in  a  direc- 
tion from  southwest  to  northeast  ;  hence  we  can  well  un- 
derstand why  "the north-northeast  winds  come  saturated 
with  vapor,  and  charged  with  minute  particles  of  salt 
from  the  breaking  of  the  Atlantic  waves  on  the  reefs  near 
the  town,"  as  Dr.  Yeo  says  they  do  ;  and  we  may  not  un- 
reasonably suppose  that  these  winds  would  be  thoroughly 
impregnated  with  saline  exhalations  long  before  tiny 
passed  over  such  coast  rocks  as  lie  in  the  immediate 
neighborhood  of  Mogador.  The  total  annual  rainfall  at 
Mogador  is  only  ten  or  twelve  inches, -and  it  occurs  chief- 
ly, if  not  alruosi  exclusively,  during  the  colder  months 
(If  the  year.  The  number  "of  rainy  days  in  winter  and 
spring  is  28.s     Dr.  Yeo  puts  the  average  number  of  such 


12 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Tliimeqiia  Spring. 

M  nil  U-.I  ii  in. 


days  throughout  the  year  at  45. '  "  From  the  end  of  No- 
vember to  the  beginning  of  April,"  we  are  told  by  Dr. 
Lombard,3  "there  are  frequent  showers,  which  occur 
with  westerly  and  southwesterly  winds ;  they  last  for 
three  or  four  days,  and  then  the  north  wind  brings  back 
the  sun  and  the  clear  sky.  A  fall  of  rain  is  a  rare  occur- 
rence throughout  the  rest  of  the  year."  There  is  very 
little  cloudy  or  foggy  weather  at  Mogador.  "Out  of 
1,000  observations  on  the  state  of  the  sky,  the  propor- 
tions were:  clear,  785  ;  clouded,  175  ;  foggy,  40  ;  the  lat- 
ter entry  referring  to  days  when  a  fog  or  thick  Laze  pre- 
vails in  the  morning,  but  disappears  before  mid-day."  ' 

So  far  as  climate  alone  is  considered,  the  figures  and 
statements  already  adduced  would  indicate  that  among 
coast  resorts  for  invalids  Mogador  deserves  a  high  rank. 
The  experience  of  Dr.  Thevenin,  so  far  as  it  goes,  bears 
out  this  supposition.  Dr.  Thevenin,  during  a  ten-years' 
practice  at  Mogador,  "had  met  but  five  cases  of  con- 
sumption among  his  very  numerous  native  patients,  and 
in  three  of  these  the  disease  had  been  contracted  from  a 
distance.  He  had  seen,  moreover,  several  cases  among 
Europeans,  who  had  arrived  in  an  advanced  stage  of  the 
disease,  on  whom  the  influence  of  the  climate  had  exer- 
cised a  remarkable  curative  effect."  '  Dr.  Lombard,  in 
alluding  to  these  few  favorable  results  in  the  case  of  Eu- 
ropean visitors,  states  that  their  stay  at  Mogador  was  a 
long  one.  He  also  tells  us  that  Dr.  Thevenin  had  caused 
suitable  accommodations  for  foreign  invalids  to  be  made 
at  Mogador  ("a  fait  disposer  une  maison  propre  a  re- 
cevoir  les  malades  que  Ton  envoie  sur  ces  cotes  du 
Maroc  "). 

The  reputation  of  Mogador  as  a  health  station  is  yet  to 
be  made.  Climatically  it  promises  much ;  in  all  other 
respects  it  promises  little.  Dr.  Yeo  closes  his  account  of 
the  place  in  these  words  .  "  There  is  a  competent  resident 
French  physician.  The  chief  drawbacks  at  present  would 
probably  be  in  respect  of  the  food-supply,  certain  com- 
forts necessary  for  invalids,  and  society.  It  may  be  that 
Mogador  is  destined  to  succeed  to  the  renown,  as  a  sana- 
torium for  consumptives,  once  possessed  by  the  adjacent 
island  of  Madeira."  Huntington  Richards. 

1  Climate  and  Health  Resorts.     By  J.  Burney  Yeo,  M.D. 

2  Encyclopaedia  Britannica,  art.  Mogador. 

3  Traite  de  Climatologie  Mudicale.     By  Dr.  H.  C.  Lombard. 

MOLASSES  {Theriaca,  Treacle,  Br.  Ph.).  "The  un- 
crystallized  residue  of  the  refining  of  sugar."  This  well- 
known  liquid  is  employed  in  half  a  dozen  formula'  for 
pills  in  the  British  Pharmacopoeia  to  give  them  suitable 
consistence.  It  is  also  a  part  of  the  vehicle  of  the  Tinc- 
tura  Ghloroformi  el  Morphinm  of  the  same  authority — an 
imitation  of  the  famous  proprietary  medicine  "  Chloro- 
dyne."  It  has  the  pharmaceutical  advantage  over  syrup 
that  it  does  not  crystallize  and  become  granular  as  it 
dries.  Physiologically  its  action  is  that  of  a  very  slight 
laxative.  It  is  frequently  given  to  infants  for  that  pur- 
pose by  nurses  and  mothers.  The  thick,  sweetened  syrup 
of  stewed  prunes,  however,  as  prepared  for  the  table,  is 
better.  W.  P.  Bolles. 

MOLITG  is  a  spa  in  the  Departement  des  Pyrenees 
Orieutales,  France,  lying  at  an  elevation  of  about  1,450 
feet  above  the  sea.  It  enjoys  a  rather  mild  winter  cli- 
mate, and  in  summer  the  heat  is  seldom  oppressive. 
There  are  from  ten  to  fifteen  hot  sulphur  springs.  The 
following  is  the  analysis  of  one  of  these  springs.  One 
litre  of  water  contains  of 

Grammes. 

Sodium  sulphide 0.0436 

Sodium  carbonate 0.0715 

Potassium,  calcium  and  magnesium  carbonate 0.0044 

Silica 0.0411 

Sodium  and  calcium  sulphate 0.0124 

Sodium  chloride 0.0168 

Organic  matters,  etc 0.0103 

Total  solids 0.2001 

The  temperature  of  the  different  springs  varies  from  21. 8°  to  38°  C. 
(71°  to  100°  P.). 

The  waters  are  employed  internally  and  in  the  form  of 
baths.     The  baths  are  very  pleasant  to  take,  on  account 


of  the  softness  and  a  peculiar  unctuous  character  which 
the  water  possesses.  Chronic  catarrhal  inflammations  of 
the  respiratory  passages,  skin  diseases,  especially  those 
accompanied  by  exudations,  ulcers,  rheumatism,  and 
uterine  disorders,  are  among  the  affections  for  the  relief 
of  which  Molitg  is  chiefly  frequented.  T.  L.  S. 

MOLLUSCUM  EPITHELIALE,  formerly  called  mollus- 
cuni  contagiosum,  is  an  affection  of  the  skin  characterized 
by  the  appearance  of  rounded,  semiglobular  or  wartlike 
papules  or  tubercles  of  a  whitish  or  pinkish  color,  vary- 
ing in  size  from  a  pin-head  to  that  of  a  pea.  The  lesion 
frequently  looks  like  a  drop  of  white  wax  upon  the  skin, 
or  like  a  pearl  button  flattened  on  top,  constricted  around 
the  base,  and  with  a  dark  aperture'  in  the  centre,  from 
which  can  sometimes  be  squeezed  a  milky  fluid. 

The  lesions  usually  occur  on  the  lace,  especially  the 
eyelids,  cheeks,  and  chin  They  are  also  met  with  on 
the  neck,  breast,  and  genitalia. 

They  may  increase  in  size  slowly  or  rapidly,  and  usu- 
ally show  no  sign  of  inflammation,  though  this  may  exist 


Fio.  2344.  —  Molluscum  Epitheliale.     (After  C.  W.  Allen.) 

at  times.  They  eventually  terminate  by  disintegration 
and  sloughing  of  the  mass.  They  give  rise  to  no  pain, 
itching,  or  other  inconvenience. 

The  cause  of  the  affection  is  unknown.  Bateman,  who 
originally  described  it  and  gave  the  designation  M.  con- 
tagiosum,  arrived  at  the  conclusion  of  its  contagiousness 
on  insufficient  evidence,  and  later  observers  have  preferred 
qualifying  the  disease  by  a  term  descriptive  of  its  anatom- 
ical characteristics.  While  numerous  clinical  facts  are  on 
record  which  seem  to  indicate  the  spread  of  M.  epitheliale 
from  individual  to  individual,  equally  numerous  instances 
have  been  brought  forward  to  show  the  impossibility  of 
contagion.  Experiments  in  inoculation  have  been  too  few 
in  number  and  too  inconclusive  to  have  much  weight. 

The  diagnosis  of  M.  epitheliale  is  not  difficult.  It  is 
sometimes  liable  to  be  mistaken  for  M.  fibrosum,  but  the 
two  may  be  distinguished  by  their  anatomical  characters. 
In  M.  epitheliale  the  opening  into  the  sac  can  usually  be 
seen  as  a  blackish  point  at  the  apex  of  the  tumor.  The 
lesions  are  superficial  and  rise  above  the  skin.  They 
are  mostly  confined  to  the  regions  about  the  face,  though 
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this  rule  occur.  The  tumors  of  H.  fibro- 
Mini  do  not  Bhcw  the  black  follicular  opening  ;  they  are 
deep  and  often  imbedded  in  the  Bkin,  or  even  in  the  Bab- 
cutaneous  tissues.  Thej  are  found  in  great  numbers  all 
over  the  body,  and  arc  not  confined  to  one  or  two  locali- 
ties. 

Prom  warts,  which  the  tumors  of  M.  epitheliale occa- 
sionally resemble,  and  sometimes  are  concomitant  with, 
thej  must  be  distinguished  by  a  careful  comparison  of 
Btructure. 

The  pathological  anatomy  of  molluscum  epitheliale 
lia-  formed  a  frequent  Bubjecl  of  investigation  within  the 
last  few  years.  Ii  was  formerly  though)  that  the  process 
originated  in  the  sebaceous  follicles,  but  the  growth  is 
now  generally  believed  to  originate  in  the  cells  of  the 
i,  te,  and  frequently  in  the  rete-cells  of  the  external  hair- 
Bheath.  The  change  in  growth  may  commence  near  the 
neck  or  near  the  rool  of  the  hair.  Alter  the  tumor  has 
existed  for  a  time  the  hair  falls  out,  and  the  orifice  of 
the  hair-follicle  forms  the  central  opening  referred  to  in 
the  description  of  the  lesions.  The  cells  composing  the 
tumor  become  changed  in  character  and  lose  their  nuclei, 
and  finally  the  cell  becomes  entirely  changed,  except  its 
peripheral  parts,  and  it  then  forms  the  so-called  mollus- 
cum corpuscle.  The  exact  nature  of  the  transformation 
is  not  known,  but  the  affection,  in  all  probability,  should 
he  classified  among  the  new-growths  (Kohinson). 

Local  treatment  is  alone-  required  in  the  treatment  of 
molluscum  epitheliale.  Applications  of  ointmenl  of  white 
precipitate  or  of  sulphur  ointment,  well  rubbed  in,  will 
sometimes  remove  the  tumors.  If  this  fails,  they  may  lie 
opened  with  a  small  knife,  or  scraped  away  by  the  cu- 
rette. The  bottom  of  tin:  cavity  should  he  cauterized 
with  nitrate  of  silver  or  some  other  mild  caustic,  but 
severe  measures  should  never  he  used,  hecause  the  dis- 
ease  is  Blight,  and  tends  to  disappear  spontaneously. 

Reference  may  he  made  to  the  treatises  of  Hyde  and 
Robinson  (the  latter  particularly)  for  the  pathological 
anatomy  of  M.  epitheliale;  also  to  the  paper  of  G.  H. 
Fox,  read  before  the  American  Dermatological  Associa- 
tion in  1877,  and  to  a  recent  article  of  interest,  by  Dr. 
Charles  W.  Allen,  in  the  Journal  of  Cutaneous  and  Ven- 
ereal Diseases  for  August,  1886.  Foreign  contributions 
to  the  Bubject  are  noted  in  an  article  by  II.  v.  Hebra,  in 
the  Monaisheftef.  Prakt,  Dermatologie,  v.  i.,  p.  270. 

Arthur  Vim  lhuiingen. 

MOLLUSCUM  FIBROSUM.  A  chronic  hypertrophic 
affection  of  the  skin,  characterized,  according  to  the  va- 
riety of  the  affection,  by  a  single  or  a  few  pendulous  tu- 
mors, or  by  numerous  sessile  or  pendulous  growths  of 
the  cutaneous  connective  tissue. 

The  affection  has  been  variously  called  molluscum 
simpler,  in"//  a. m-  a  hi  pi  min/ii  in,  molluscum  jibrosum  or 
areola -fibrosa in,  molluscum  albuminosum,  and  fibroma 
molluscum.  Of  all  these  designations  that  of  fibroma 
molluscum  appears  to  be  the  best,  and  will  be  used  in 
the  course  of  this  article. 

There  are  two  forms  in  which  fibroma  molluscum 
presents  itself,  one  where  the  surface  is  covered  with  a 
number  of  small  or  moderately-sized  tumors,  the  other 
characterized  by  the  appearance  of  a  single  large  tumor, 
or,  at  most,  of  two  or  three  tumors.  Though  it  is  possible 
that  these  two  varieties  may  run  into  each  other,  the  gen- 
eralized variety  very  of  ten  showing  one  or  several  tumors 
of  large  size,  and  the  circumscribed  tumor  being  occasion- 
ally accompanied  by  a  number  of  small  lesions,  yet  it 
will  be  convenient  to  consider  them  separately. 

The  generalized  variety  of  fibroma  molluscum  is  that 
which  is  usually  described  under  this  Dame,  or  that  of 
"  molluscum  fibrosum."  It  is  characterized  by  the  pres- 
ence of  cutaneous  tumors,  from  a  dozen  or  more  to  thou- 
sands in  number,  Bessile  or  prominent,  roundish  in  outline, 
soft,  indolent,  and  generally  of  small  size,  though  occa- 
sional exceptions  occur.  The  lesions  are  found  on  all 
parts  of  the  surface,  even  upon  the  palms  and  soles,  but 
are  usually  most  numerous  upon  the  head  and  trunk, 
where  they  are  sometimes  so  closely  set  as  to  be  continent  ; 

they  occur  somewhat  less  frequently  upon  the  limbs,  di- 


minishing as  the  extremities  are  approached    The  geni- 
tals are  occasionally,  though  rarely,  affected.     In  some 
rhere  a  post-mortem  examination  has  been  made, 

some  of  the   internal   organs   have  been  found  to  display 

these  tumors,  and  in  several  cases  they  have  been  observed 

In  numbers  upon  the  net 
The  lesions  vary  in  Bize  from  that  of  a  pin-head  to  a 

hazel  nut,  and  are   found   occasionally  as  large  as  a  ben's 
egg,  but  rarely  larger.     The  smaller  ones  may  be  felt  in 


Fia.  2345.— Generalized  Fibroma  Molluscum.    (After  Wigglesworth. ) 

the  skin,  but  randy  rise  above  the  surface,  while  the 
larger  ones  are  more  prominent,  ami  tend  to  become  pe- 
dunculated and  pendulous. 

The  seat  of  the  lesions  is  in  the  derma,  and  they  move 
with  it.  Their  color  is  that  of  normal  skin,  or  slightly 
pinkish  ;  occasionally  they  are  covered  with  a  fine  vascu- 
lar network,  giving  a  violaceous  tint.  On  some  lesions, 
especially  those  upon  the  back,  the  orifice  of  a  dilated 
sebaceous  duct  can  be  seen,  from  which  a  plug  of  sebum 
(comedo)  may  be  squeezed.    The  sebaceous  glands,  how- 
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ever,  are  in  no  way  essentially  connected  with  tbe  growth  ; 
nor  are  the  hairs,  though  the  latter  occasionally  fall  out, 
probably  from  pressure. 

The  tumors  are  of  variable  consistence,  but  they  are 
always  more  or  less  soft  and  flaccid,  excepting  in  the  case 
of  the  larger  ones,  which  are  occasionally  distended  and 
firm,  with  a  smooth,  glistening  surface,  as  if  the  tumor 
were  cedematous.  Alongside  of  such  tumors  may  be 
seen  others,  which  have  a  flaccid,  empty  feeling,  like  a 


Fig.  2346. 


-Generalized   Fibroma  Molluscnm,  with    Pendulous  Lesions. 
Back  View.     (After  Keegan.) 


scrotum  without  its  testicles,  or  a  raisin  deprived  of 
seeds.  A  curious  point  is  that,  although  the  tumor  can 
be  rolled  between  the  fingers,  firm  pressure  reveals  a 
firmer  central  core  of  tissue  tolerably  defined  to  the  touch. 
Generalized  fibroma  molluscum  is  an  indolent  disease, 
and  patients  rarely  come  under  the  notice  of  the  physician, 
excepting  for  some  intercurrent  affection.  In  the  more 
extensive  cases  (as  many  as  3,000  tumors  have  been 
counted  upon  one  person)  the  affection  always  appears 
stationary.     When,  however,  the  number  of  lesions  is 


comparatively  small,  not  over  fifty  or  sixty,  oneor  two  of 

them  may  sometimes  bo  observed  to  change,  incn 

in  size  slowly  at  first,  and  later  more  and  more  rapidly 

until  they  may  in  time  acquire  an  enormous  size.  The 
period  in  which  this  change  takes  place  varies  in  differ- 
ent cases.  It  may  occur  at  puberty,  or  during  gestation 
if  the  tumor  be  seated  upon  the  labia.  The  growth  thus 
distinguished  becomes  pendulous,  while  preserving  its 
rounded  form,  or 

takes  the  form  of  ^<~  "     ~"">.> 

a  d  e  w  1  a  p  ,  a  p  - 
pre  inching  to  the 
kindred  formation 
known  as  derma- 
tolysis,  pachyder- 
matocele, cutis 
pendula,  etc.  (See 
Dermatolysis.) 

Circumscribed 
fibroma  mollus- 
cum commonly 
occurs  in  the  form 
of  one,  two,  or 
rarely  three,  tu- 
mors (which  in 
the  latter  case  arc 
situated  alongside 
of  one  another),  of 
variable,  but  al- 
ways consider- 
able, size,  which  is 
the  greater  accord- 
ing to  the  age  of 
the  tumor. 

In  some  cases 
the  dimensions  of 
the  tumor  may  be 
enormous,  as  in 
the  case  reported 
in  Bell's  "  Princi- 
ples of  Surgery," 
where  a  woman 
showed  an  enor- 
mous fold  of  skin 
springing  from 
the  ear,  which  was 
greatly  elongated, 
and  from  the  back 
of  the  head,  cover- 
ing the  neck,  the 
chest,  and  the  ab- 
domen, and  fall- 
ing in  voluminous 
folds  like  a  mass 
of  intestines.  The 
patient,  when  seat- 
ed, was  obliged  to 
carry  the  enor- 
mous mass  in  her 
lap.  Valentine 
Mott  has  described 
a  similar  case. 

The  localities 
from  which  these 
single  tumors 
spring  are  the  tem- 
ple, the  upper  eye- 

lid    ttip  nuchn    he    .  ™ 

iiu ,  un;  uuLUd,  ue    Pendulous  Lesions.   Side  view.   (After  Keegan.) 

hind  the  ear,  and 

at  the  level  of  the  last  cervical  vertebra,  the  chest  below 
the  breasts,  the  hip,  and  chiefly  the  labia  majora.  In  one 
case  the  growth  sprang  from  the  sole  of  the  foot. 

The  tumors  are  often  flattened,  resembling  a  mantle, 
and  not  infrequently  a  series  of  capes  or  folds  ;  at  other 
times  they  are  rounded,  elongated,  and  lobulated.  When 
they  have  attained  a  certain  size  the  integument  at  the 
base  seems  to  give  way,  and  forms  a  pedicle  of  greater  or 
less  length,  which  has  given  rise  to  the  term  "  mollus- 
cum pendulum." 
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The  >-U i ii  covering  the  lesions  In  this  \  ariety  of  fibroma 
molluscum  Is  usually  norma]  nr  Blightly  pigmented, 
smooth,  or  rough  and  i  ugous.  Inn  gions  provided  with 
hairs  these  are  separated  from  one  another  by  reason  of 
the  distention  of  the  skin;  a  slight  depression  Is  some- 
times observed  al  their  base.  The  sebaceous  follicles  are 
isi ills  s ewhat  more  developed  than  in  the  nor- 
mal condition. 

In  consistence  these  large  tumors  call  to  mind  that  of 
a  pendulous  mammarj  gland, 

This  Form  of  fibroma  molluscum,  like  the  other,  is  very 
indolent,  and  ii  Is  onlj  the  large  size  of  the  tumors  that 
renders  them  bo  inconvenient  and  troublesome  that  surgi- 
cal relief  is  in  most  cases  Booner  or  later  demanded. 

Occasionally,  under  the  influence  of  some  mechanical 
irritation,  as  of  constant  rubbing,  the  tumors  may  be- 
come ulcerated  or  eroded  at  sunn-  point,  and  sometimes 
an  abundant  hemorrhage  supervenes, 

It  may  be  mentioned  here,  also,  that  degenerative 
changes  of  an  inflammatory  or  malignant  character  some- 
times occur  in  ilif  tumors  of  fibroma  molluscum,  par- 
ticularly of  the  variety  under  discussion. 

Ii  is  often  difficult  to  obtain  a  history  of  the  appear- 
ance and  development  of  these  tumors.     Occasionally, 


Fio.  2348.—  Circumscribed  Fibroma  Molluscum.     (After  Schultze.) 

when  first  seen,  they  have  been  of  very  small  size,  and 
have  remained  stationary  a  long  time.  Mure  frequently 
they  do  not  date  hack  far,  lmt,  have  originated  in  some 
previously  existing  congenital  pigmentary  or  verrucous 
nsevus.  Now  and  then  the  tumor  is  found  to  have  de- 
veloped  from  a  cicatrix. 

The  etiology  of  fibroma  molluscum  is  obscure.  It 
seems  in  some  cases  to  be  connected  with  neuroma  (see 
below).     Hebra  lias  asserted  that  the  disease  occurs  in 

persons  of  stunted  mental  and  physical  growth,  and  this 

is  the  experience  of  many  observers,  including  the  writer  ; 
but  the  assertion  lias  been  combated  by  others.  The  af- 
fection appears  to  occur  more  commonly  among  women 
than  among  men.  It  is  rare,  only  86  cases  having  been 
reported  to  the  American  Dermatologies!  Association  out 
of  112,775  cases  of  disease  of  the  skin.  The  disease  ap- 
pears in  sunie  cases  to  be  hereditary. 

Sections  of  the  tumors  of  fibroma  molluscum  show  an 
areolar  structure  Formed  of  bands  of  connective  tissue, 
within  which  is  an  abundant  network  of  tine  fibres.  The 
areolae  arc  filled  with  a  yellow  Quid,  easily  forced  out  by 
pressure.  The  origin  oi  the  growth  appears  to  be  in  the 
connective  tissue  surrounding  the  Fat-globules,  though 
there  is  some  difference  of  opinion  as  to  this  point. 

An  important  point  In  connection  with  the  pathology, 
and  perhaps,  as  it  ma\  prove,  in  connection  also  with  the 


etiology  of  fibroma  niolluscum.  is  that  brought  out  by 
vim  Recklinghausen  in  his  admirable  monograph  on  this 
Bubject.  Von  Recklinghausen -concludes  that  in  all  < 
when-  multiple  soit  fibromata  have  visibly  developed,  we 
find  at  the  same  time  new-growths,  similar  to  those  of 
the  skin,  developed,  chiefly  upon  the  main  trunks  of  the 
nerves.  These  new-growths  develop  in  the  connective 
tissue  surrounding  the  fasciculi  of  nerve-fibres  (endoneu- 
rium),  and  form  more  or  less  diffused  or  circumscribed 
nodules.  The  nerve-fibres  themselves  are  unaffected, 
they  arc  never  degenerated,  and  only  rarely  diminished 
in  size  ;  the  neurilemma  is  only  later  and  secondarily 
Implicated  in  the  new-growth.  In  flu;  .smaller,  soft,  su- 
perficial fibromata  of  the  skin,  fine  nerve-fibres  are  some- 
limes  found  running  through  the  tumors.  Older  tumors 
are  not  found  to  contain  nerve-fibres.  Von  Reckling- 
hausen concludes  from  these  facts  that  fibromata  of  the 
skin  (fibroma  molluscum)  are  originally  neuro-fibromata, 
the  nerves  at  first  being  present,  and  then  disappearing  as 
the  tumor  grows  and  the  connective  tissue  becomes  pre- 
dominant. 

The  diagnosis  of  fibroma  molluscum  rarely  presents 
any  difficulty.  The  number  and  wide  distribution  of  the 
lesions,  the  unchanged  character  of  the  skin  covering  the 
tumors,  the  variety  in  Size  and  shape  of  the  latter,  and 
the  pendulous  character  of  the  larger  tumors,  are  all 
highly  characteristic.  From  M.  epitheliale  the  tumors 
are  to  be  distinguished  by  not  having  any  depression  or 
aperture  upon  their  summits,  in  the  rare  cases  where 
this  exists  a  comedo  can  be  squeezed  out  of  the  opening. 
They  are,  moreover,  situated  beneath  the  skin,  which  is 
normal  over  them,  whereas  the  tumors  of  M.  epitheliale 

arc  in  the  skin,  which  is  tightly  stretched  oxer  them. 
Multiple  neuromata  are  found  in  connection  with  fibroma 
molluscum.  The  tumors  in  neuroma  are  usually  painful 
The  tumors  of  F.  molluscum  are  distinguished  from 
those  of  lipoma  by  the  fact  that  the  latter  are  soft  and 
lobulated  in  structure.  The  circumscribed  form  of  Iff. 
fibrosum  is  liable  to  be  confounded  with  certain  other 
pendulous  tumors,  and  in  some  cases  the  diagnosis  may 

lie  made  more  difficult  on  account  of  the  want  of  preci- 
sion in  our  ideas  as  to  the  line  to  be  drawn  between  Iff. 
fibrosum,  dermatolysis,  pachydermatocele,  elephantiasis, 
etc. 

The  prognosis  of  F.  molluscum  is  generally  favorable. 
Occasionally,  however,  degenerative  changes  may  take 
place  in  the  structure  of  one  or  more  of  the  tumors,  with 
a  tendency  to  malignancy. 

The  only  treatment  available  for  the  relief  of  F.  mol- 
luscum is  the  surgical  removal  of  such  of  the  tumors  as 
are  unsightly  or  which  interfere  with  the  movements  of 
the  body.  The  knife,  or  the  galvanic  loop  or  cautery 
may  be  employed. 
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Arthur  Van  Harti\ 

MONSUMMANO  is  situated  in  Tuscany.  Upper  Italy, 

about  midway  between  Florence  and  Pisa,  at  an  ele- 
vation of  884  feet  above  the  s,a.  It  is  frequented  be- 
cause of  a  remarkable  grotto  which  is  tilled  with  warm 
steam.     There  are  several  compartments  in  the  grotto, 
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the  temperature  in  which  varies  from  28°  to  33"  C.  (82° 
to  91°  F.).  The  grotto  contains  several  small  lakes  of 
mineral  water.  According  to  an  analysis  made  by  Toz- 
zetti,  each  litre  of  this  water  contains  of 

Grammes. 

Calcium  carbonate U .  5340 

Calcium  sulphate  0.4898 

Magnesium  sulphate 0.4092 

Sodium  sulphate (1 .0332 

Sodium  chloride 0 .2378 

Silicic  acid,  ferrous  oxide,  and  organic  matters 0. 1000 

Total  solids 1 .  8040 

The  waters  are  seldom  taken  internally,  and  inhala- 
tions of  the  warm  vapor  of  the  grotto  are  the  most  com- 
monly employed,  though  sometimes  baths  are  also  taken. 
The  troubles  for  which  relief  is  sought  at  Monsummano 
are  rheumatism,  neuralgia,  hepatic  and  splenic  enlarge- 
ments following  malarial  fevers,  and  catarrhal  affections 
of  the  air-passages.  A  course  of  treatment  lasts  from  ten 
to  twenty  days.  T.  L.  S. 

MONT-DOREisa  popular  spa  in  the  Departement  du 
Puy-de-D6me,  France,  lying  in  a  wildly  romantic  val- 
ley, at  an  elevation  of  3,400  feet  above  the  level  of  the 
sea.  The  valley  is  open  only  to  the  northeast  and  south- 
west, and  the  climate  is  very  changeable  and  often  raw 
and  disagreeable.  There  are  numerous  mineral  springs 
in  the  place,  eight  or  nine  of  which  are  employed  for 
therapeutical  purposes.  The  following  is  the  composition 
of  three  of  these  springs,  according  to  analyses  made  by 
M.  Jules  Lefort.  The  amounts  are  expressed  in  grammes 
per  litre. 

Source  Source   de  Source 

Cesar,  la  Madeleine.  Rigny. 

Sodium  carbonate 0 .  5361  0 .  5362  0 .  5375 

Potassium  carbonate 0.0212  0.0309  0.0232 

Calcium  carbonate 0.3209  0.3423  0.3092 

Magnesium  carbonate 0.1676  0.1757  0.1628 

Ferrous  carbonate 0.0258  0.0207  0.0250 

Sodium  chloride 0.3587  0.3685  0.3599 

Sodium  sulphate 0 .  0756  0 .  0761  0 .  0751 

Silicic  acid 0.1552  0.1604  0.1653 

Aluminium 0.0083  0.0112  0.0101 

Totalsolida 1.6694  1.7220  1.6681 

In  addition,  there  are  traces  of  manganese  and  lithium, 
and  of  iodide,  fluoride,  and  borate  of  sodium,  and  further, 
0.00096  Gm.  of  sodium  arseniate  in  each  litre.  The 
temperature  of  the  different  springs  varies  from  109°  to 
113°  F.  The  waters  are  employed  internally,  and  also  in 
the  form  of  hot  baths,  douches,  steam-  and  spray -inhala- 
tions. 

Mont-Dore  is  frequented  to  a  large  extent  by  clergy- 
men, actors,  teachers,  and  others  who  are  obliged  to  use 
the  voice  a  great  deal,  and  suffer  from  consequent  irrita- 
tion of  the  vocal  organs.  The  waters  are  also  used  for 
the  treatment  of  chronic  pneumonia  and  bronchitis  in  the 
earlier  stages,  of  spasmodic  asthma,  rheumatism,  gout, 
chronic  disorders  of  the  stomach  and  intestines,  espe- 
cially those  associated  with  pulmonary  tuberculosis, 
chlorosis  and  the  debility  of  rapidly  growing  girls,  neu- 
ralgia, localized  muscular  atrophies,  stiff  joints  following 
sprains,  uterine  affections,  and  even  Pott's  disease  of  the 
spine. 

The  accommodations  for  visitors  are  good,  though  the 
cost  of  living  is  rather  high.  The  season  lasts  from  the 
middle  of  June  to  the  middle  of  September.  A  course  of 
treatment  usually  extends  over  from  two  to  three  weeks. 

T.  L.  S. 

MONTESANO  SPRINGS.  Location,  Jefferson  County, 
Mo.  ;  Post-office,  Kimmsick,  Jefferson  County,  Mo. 

Access. — By  St.  Louis,  Iron  Mountain,  &  Southern 
Railroad  to  Montesano. 

Therapeutic  Properties. — These  are  saline-sulphur 
waters  of  great  value,  analogous  in  composition  and  ther- 
apeutic application  to  the  Blue  Lick  Springs  of  Ken- 
tucky. 

They  are  situated  twenty  miles  below  St.  Louis,  on  the 
bank  of  the  Mississippi.  The  grounds  surrounding  the 
Vol.  V.— 2 


hotel  comprise  about  two  hundred  acres  of  lawn  and  nat- 
ural forest  trees,  laid  out  with  winding  walks,  with  a 
gentle  inclination  to  the  river.  The  hotel  is  located  sev- 
enty feet  above  the  river,  which  it  overlooks.  Its  ap- 
pointments are  first  class.  The  springs  arc  in  a  ravine  in 
the  rear  of  the  hotel.  The  surrounding  country  affords 
interesting  excursions,  and  the  river  furnishes  good  fish- 
ing. The  name  is  derived  from  the  words  Monte  Sano, 
"  healthful  height." 

Analysis  (Professors  Potter  and  Riggs).— One  trallon 
contains: 


Chloride  of  sodium 

Sulphide  of  sodium 

Bisulphide  of  sodium 

Hyposulphite  of  soda 

Chloride  of  potassium  .... 
Chloride  of  magnesium . . . 
Bromide  of  magnesium. . . 

Iodide  of  magnesium 

Chloride  of  calcium 

Carbonate  of  magnesia . . . 
Bicarbonate  of  magnesia . . 

Sulphate  of  lime 

Carbonate  of  lime 

Bicarbonate  of  lime 

Phosphate  of  lime 

Silica 

Iron  and  alumina 

Volatile  suspended  matter. 
Mineral  suspended  matter 

Total  number  of  grains 

Gases. 

Carbonic  acid 

Sulphuretted  hydrogen... 
Specific  gravity 


Grs. 

365.110 
0.339 


0.747 
16.370 
35.910 
trace 

0.852 


14.050 


32.370 
71.450 


trace 
0.510 
0.870 


538.578 

Cu.  in. 

46.43 
1.40 

1.007 


Grs. 


Grs. 


d 

s 

a 

Pi 

H 

Grs. 

Grs. 

36S.210 
0.432 


0.649 
16.990 

34.410 
0.107 


1.736 


272.150  837.570  362.520  365.520 
1.560 

1.974 

trace  I  trace 
11.680  13.050 
30.990  35.490 
0.347   0.147 
trace  (  


15.5IKI 


33.930 
69.970 


trace 
0.670 
0.750 


541.618 

Cu.  in. 

43.20 
1.60 

1.006 


3.770 
31.910 


5.540 


39.720  . 


3S.9S0 
48.100 


1.644 
trace 
13.870 

46.2.30 
0.879 

0.024 
3.380 


88.490 


15.280 
47.500 
0.409 
0.112 
7.220 


34.560 


0.770 
0.460 


trace 
0.710 
0.540 


393.771  4S1.687 

Cu.  in.  Cu.  in. 

34.30  I  40.03 
1.43  \     1.98 

1.004   1.008 


57.920 
trace 

1.250 
0.370 
2.560 
1.80 


62.440 
trace 
0.84 
0.38 


530.937  535.997 

Cu.  in.  Cu.  in. 

44.14  43.24 
1.76  1.59 
1.009      1.009 


67.  B.  F. 

MONTREAL.  The  accompanying  tables,  illustrating 
the  climate  of  the  city  of  Montreal,  Canada,  are  here  intro- 
duced for  convenience  of  reference.  All  the  data  of  Table 
A,  with  the  exception  of  those  standing  in  column  AA, 
were  kindly  furnished  by  Mr.  Charles  Carpmael,  M.A., 
F.R.A.S.,  the  Superintendent  of  the  Canadian  Meteoro- 
logical Service.  The  data  of  Table  B  and  the  Montreal  fig- 
ures of  Table  C  are  taken  from  the  reports  of  the  Meteoro- 
logical Service  of  the  Dominion  of  Canada  for  the  years 
1881  and  1882.  For  these  reports,  for  obtaining  for  me 
the  filling-out  of  the  blank  form  of  Table  A,  and  for 
much  other  valuable  information  respecting  the  climate 
of  British  America,  I  am  indebted  to  the  great  kindness 
of  the  Hon.  H.  Beaumont  Small,  of  Ottawa.  Mr.  Small's 
painstaking  efforts  to  provide  me  with  climatological 
data  from  the  various  colonies  of  Great  Britain  demand 
acknowledgment  in  this  place,  over  and  above  that  given 
by  the  editor  of  the  Handbook  in  his  preface  to  vol.  i. 

The  period  of  observations  for  the  data  of  Table  A, 
save  only  in  the  case  of  the  figures  in  column  B,  is  rather 
short.  Hence  the  reader  who  attempts  to  make  use  of 
this  table  according  to  the  method  described  at  length  in 
the  article  on  Climate  (vol.  ii.,  pp.  189-191)  must  be  cau- 
tioned to  bear  this  fact  in  mind.  I  desire  also  to  call  the 
reader's  attention  to  the  standards  adopted  in  column  G 
and  in  column  II  of  this  Montreal  chart,  standards  which 
differ  materially  from  those  adopted  in  the  U.  S.  Signal 
Service  charts  obtained  from  Washington.  In  column 
L  the  term  "  fair  "  is  also  used  in  a  special  sense,  signify- 
ing, in  the  case  of  Montreal,  and  also  in  the  charts  from 
Winnipeg,  Toronto,  and  Halifax  (see  article  Nova  Sco- 
tia), days  on  which  neither  rain  nor  snow  fell.  Finally, 
in  these  four  charts  the  averages  for  the  four  quarters  of 
the  year  are  given  in  place  of  the  seasonal  averages 
standing  in  the  Washington  charts. 

The  data  of  Table  B,  so  far  as  they  go,  will  help  to 
a  better  knowledge  of  the  Montreal  climate.    The  nature 


17 


'I  ■•  n  I  i  .   .i  I  . 

Hontrenx. 


REFERENCE   HANDHOOK    OF  THE   MKDK  !AL   BCIBNCE8. 


tabu:  a. 


Climnti  of  Montreal,  Canada.—  Lai  Bl  .  Longitud*  ~,:\  33'. — Period  of  Obserratioiat.Jaiiunry,  lK83,tV>  December, 

1888    -Mt   ationqj  Plaa  of  Obsercol ,.,i,  above  the  Sea-level,  187  feel. — Name  of  Observer,  Me  Oill  ('<..  itory. 


Mean  temperature  of  months 

ut  ii 


January. 
February 



April 

May 

June 



I 

September.. 

er 

November. . 
i  lecember, . 

i  h  i  . 
n,l  •  iu.i 
4th  quarter 
1st  quarter. 
fear 


.    \    M. 

:  US 

10.56 

9.97 

17  62 

:;:  97 

11.82 

47.88 

57.08 

64.46 

78.19 

(3.59 

51.96 

62.96 

10  IS 

48  I" 

32.23 

12.94 

18.09 

11    P.M. 

7.7G 
13.19 
16.44 
86  52 

in  or. 

(12  00 
64.29 
M  19 
54.08 

42.08 

82.43 

II. '.19 


\  \ 


a 


Mean  temperature 
for  period  of  ob- 
servation, 1875- 
1883. 


Di  -I.  e 

18.59 
16.96 

51.15 

66  08 

67  81 

66.58 
56.33 

a  52 

33.99 
15.31 


39.56 


Highest. 

;.'  n 

B1.67 
18.10 

58.60 
67  18 
72.60 
70.09 

i,i  08 
54.00 
35.93 
28.17 

15.72 

6K  111 

B6.10 

22.30 
45.28 


Lowest 
5.67 

9.02 
16  68 

in  68 
ill  in 
67.88 

55.20 

40.88 

25.12 
12.71 

19  84 

63.90 
27.60 
12.20 
38.70 


< 

1) 

1 

I 

s 

B 

ll 

b 

is 

Ii 

M  >r 
jj  g 

3~~ 

■~ 

B 

i 

1 

- 

< 

- 

Degrees. 

Decrees. 

16.89 

21.71 

26.07 

6.42 

11  88 

29.56 

59  66 

42.92 

74.83 

57.97 

75.98 

59.01 

74.90 

58.25 

65.25 

47.86 

50.52 

37.10 

40.93 

27.94 

21.43 

10.41 

Absolute  maximum  Absolute  minimum 
temperature     for      u-ni|*rature     tor 
period . 


Highi  at 

88.0 

44.1 
43.0 
62.S 
81.5 
M.O 
82.8 
85.8 
78.9 
68.8 
66.9 
48.1 


Lowest.    Highest. 
Degree-     1"  .1..  -. 


-12.3 
3.0 
4.1 
26.4 
41.6 
64.2 
66.9 
65.3 
48.0 
89.2 
14.S 
—9.1 


21.0 
23  5 
29.5 
41.6 
56.9 
87.8 
69.5 
65.2 
62.4 
52.5 
43.6 
36.5 


Detjrees. 
-20.4 
-12.1 
—9.8 

11.1 

32.8 

46.0 

47.8 

45.5 

35.8 

24.3 
4.9 

19.  1 


S§8 


£  3  c 


January 

February  . . 
March 

April 

Uaj 

June 

July 

Auu'ust 

September. 

October 

November. 
Decern 

2il  quaj 
3d  quarter., 
ttn  quarter, 
1st  quarter. 
Year 


is. 

■za 


.V.I    I 

56.2 
52.8 
51.7 

is  7 

::..  11 
ill  .1 
43.1 
II  5 
62.0 
117.5 

72.9 
50.0 
88.2 
64.5 
1C6.2 


K 


>    . 
If 


83 

78 
73 
64 

71 
72 
72 

711 

;■:, 

74 

76 


II 
10 
16 
15 

9 
11 
18 
18 
15 
17 

9 
11 

35 

46 
37 
40 
158 


M 


0.34 
0.51 

(i. 111 
0.84 
1;  111 
3.45 
4.72 
1.60 
3.57 
2.49 
2.05 
1.03 

11.23 
9.89 
5.57 
0.89 

27.58 


9| 

.So 


From 
B.W. 

w. 
w.s.w. 

w. 
w.n.w. 

S.  W. 

w.s.w. 

s.w. 

w.s.w. 

N.W. 

s.w. 
s.w. 


w.s.w. 


■jjrf 

3.2 
3? 

oS 

"3 

£  =  3 


11.  63 
12.61 
12.72 
11.18 
12.02 
9.82 
7.91 
9.45 
8.34 
8.53 
11.90 
12.69 

11.01 

8.57 
11.01 
12.32 
10.73 


of  these  data  is  sufficiently  indicated  by  the  headings  of 
the  columns. 

Table  C  illustrates  in  some  measure  the  points  of  con- 
trast between  the  climate  of  .Montreal  and  that  of  New- 
York  City. 

It  is  evident  that  the  abundance  and  frequency  of  the 
snowfall  at  Montreal  must  save  thai  city  from  the  winter 
dust,  which  is  so  annoying  and  bo  detrimental  to  persons 
suffering  from  disease  of  the  respiratory  tract  who  are 
obliged  to  pasa  the  winter  in  New  York  City.  The  low 
temperatures  of  the  months  of  December,  January.  Feb- 
ruary, and  March,  must  also  of  necessity  save  the  streets 
of  Montreal  during  the  coldest  part  of' the  winter  from 
frequently  occurring  visitations  of  slush  ;  whereas  in 
New  York  it  is  a  rare  thing  to  have  the  snow  lie  in  the 
streets,  unmelted,  for  many  days  together,  even  in  the  dead 
of  winter.  On  the  other  hand,  the  spring  melting  must 
be  a  far  more  formidable  thing  in  Montreal  than  it  is  at 
New  York.  ( )ther  points  of  climatic  contrast  will  appear 
upon  instituting  a  comparison  between  the  New  York 
chart  (vol.  ii.,  p.  188)  and  the  Montreal  tables  given  in 
this  place.     Despite  the  inequality  existing  between  the 


TABLE    B. 


January  .. 
February  . 
starch,  .. 
Anril 

June 

July  

Aul.11-1  ... 
September 

November 

December . 
Year 


I-    - 

S3 


13.00 
17.67 

54  75 

hi  :\ 

69,  19 

59  19 

HI  58 

19.46 
12  51 


afi 


§ 

a 
lg 

SB 
•=£ 

85 

-  - 


issi    1S82  1881  1SS2    1881      1882      1881 


10.0  r; 

:,,   ,  19 

6!  'i  62 

69  I  67 

r,i  1  68 

64.1  58 

:;2,7  81, 


I 


84  'J  12  I 
11  11  16  2 
1;  'I 

74.0  57.2 

86.1  67.5 
si  s  B6.7 
98  'J  84.9 
•.•1  1  91.0 

74.074.7 

68  '.'  60  11 

II   137.1 

58  98.9  91.0 


-13.6- 
•16. 1 
9.5 
8.8 
81.5 
SI  11 
58.7 

12.0 
28.0 

-1.0 

-16.4  - 


-26.0 

-  s  5 
1  I 
18.1 
27.1 
18.9 

Is    (I 

III  I. 

30.5 

-5,3 
26.0 


H 

2.04 
0.24 

11  II 

1.89 
8.81 

1.98 

1.09 
8  25 

S1.78« 


1882 

1.18 
0.58 
2.46 
1.58 
1.50 
4.74 
6  nl 
2.52 
8.63 
1.34 
1.89 
0.01 
27.00 
88.12" 


1881 

7.  8 
391 
0.4 


1882 

28.2 
28.2 

8.2 

0.5 


1.0 

111.2 


If 


1881  lv<2  1881 


-9 

CO 

*! 

si 

§  x 

V. 


4 

1 

s 
11 
15 
'.•11 
17 
11 

12  .. 
11  5 
H     18 


138    183 


i.  g 


n 


z  = 


I       * 


:si 
11 
58 
17 

is 
60 
68 
68 
58 
57 
41 


e    fS 

r  .  3j 
IB  || 

Is.  Is 

A     0 


g    = 


1882  1882  18S2  18S2  1832 


68.4 

54  7 
15  6 

111 
10.4 
12.8 
34.1 
48.0 
8B.5 
44.2 

62.4 
117.0 


17  68  86 
15.28  28 

17.24  27 

17.72  25 

14.79  21 

11.84  24 
12.54  30 
15  85  38 


1  14.15 

s  12.85 

5  11. ss 
0  11.40 
5  10.55 
0  10.15 

0  7.62 
5    8.81 

1  10.02 

2  11.04 
1  10.83 


49.0  3 

34.0  1 

SS.O  3 

35.0  0 

31.0  0 

28.0  0 

24.0  0 

26.0  2 

21  0 

86  0 


49.0    20 


*  Combined  rain  and  melted  snow. 


t  Total  number  of  rainy  and  of  snowy  days. 
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Montreal. 

.Honiri'ui, 


TABLE   C. 


Average   mean  tem- 
perature. 

Rainfall,  1882. 

Snowfall,  1882. 

Number  of  days  on 
which     rain     fell, 
1882. 

Number  of  days  on   Percentage  of  possible 
which     snow    fell,       sunshine  actually  en- 
1882.                                 joyed.  1882. 

Montreal* 

New  Yorkt 

Montreal 

New  YorkJ 

Montreal 

New  York} 

Montreal 

New  York} 

Montreal 

New  York;   Montreal 

New  YorkJ 

January... 
February. . 
March 

April 

May 

July 

August 

September 

October 

November. 
December. 

13.00 
17.67 
25.64 

37.79 
54.75 
64.24 
69.49 
68.32 
59.49 
46.58 
31.63 
19.46 
42.51 

30.1 
SI. 3 
36.8 
46.9 
59.0 
68.6 
73.7 
72.2 
65.3 
55.5 
42.1 
32.9 
51.2 

1.18 
0.58 
2.46 
1.58 
1.50 
4.74 
6.04 
2.52 
3.63 
1.34 
1.39 
0.04 
27.00 

2.12 
2.58 
1.90 
1.51 
4.20 
2.52 
3.21 
1.14 

16.855 
1.51 
0.21 
1.95 

39.70 

28.2 
28.2 

15.3 
3.2 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 

39.8 
111.2 

17.50 
0.85 
0.63 
0.13 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.03 
0.0 

20.14 

4 
4 

8 
11 
15 
20 
17 
11 
12 
14 
14 
S 
133 

11 
8 
9 
10 
13 
9 
6 
6 
15 
11 
2 
8 
108 

20 
13 

15 
5 
1 

1-        0 

0 
0 
0 
0 
5 
24 
83 

7 

3 
3 
1 

0 
0 
0 
0 
0 
0 
5 
0 
19 

34. 0 
44.0 
53.0 
47.0 
48.0 
60.0 
63.0 
68.0 
53.0 
57.0 
41.0 

43.0 
62.0 
56.0 
56.0 
5B.0 
69.0 
71.0 
65.0 
51.0 
52.0 
56.0 
55.0 
58.7 

*  Deduced  from  observations  made  at  three-hour  intervals.    Period  of  observations  uncertain. 

t  Deduced  from  observations  made  at  7  A.M.,  3  P.M.,  and  11  P.M.    Period  of  observations,  thirteen  years. 

1  Data  from  New  York  State  Meteorological  Observatory,  in  Central  Park. 

5  Exceptionally  heavy  rainfall.    See  New  York  Chart  on  page  188  of  vol.  ii.  of  HANDBOOK. 


periods  of  observation  in  the  case  of  the  two  places,  the 
writer  hopes  that  a  fairly  just  and  a  tolerably  accurate 
conclusion  can  be  reached  by  such  a  comparison  of  data 
as  has  just  been  indicated.  A  similar  comparison  may 
of  course  be  made  between  the  data  of  Table  A  and  those 
to  be  found  in  the  Signal  Service  charts  of  such  health- 
stations  as  Los  Angeles,  Aiken,  Thomasville,  Jackson- 
ville, etc.,  and  will  be  serviceable  to  readers  of  this 
Handbook  residing  in,  or  familiar  with  the  climate  of, 
Montreal  when  studying  the  health-stations  of  the  United 
States.  Huntington  Richards. 

MONTREUX.  The  village  of  Montreux,,  in  the  Canton 
de  Vaud,  Switzerland,  lies  at  the  northeast  corner  of  the 
Lake  of  Geneva  (Lat,  46°  25'  59"  N.,  Long.  6°  55'  E.),  di- 
rectly opposite  the  opening  of  the  Rhone  Valley.  Beside 
Montreux  proper  some  twenty  other  villages  and  hamlets, 
lying  close  together  at  this  point,  are  included  in  the  dis- 
trict, or  parish,  bearing  the  same  name  ;  and  it  is  all  these 
places  taken  collectively  which  constitute  the  health- 
station  of  Montreux.  Of  the  other  villages  comprised 
within  the  district,  Les  Bassets,  Clarens,  Vernex,  Tor- 
ritet,  and  Chillon  are  perhaps  those  most  widely  known. 
Glion,  one  thousand  feet  above  Montreux,  and  Les 
Avants,  about  two  thousand  feet  above  Montreux,  are 
also  well-known  health-stations.  The  elevation  of  Mon- 
treux itself  above  sea-level  is  twelve  hundred  and 
twenty  feet.  The  chief  climatic  characteristics  of  this 
district  are  its  immunity  from  cold  winds  and  the  pre- 
vailing stillness  of  its  atmosphere,  both  of  which  are  due 
to  the  very  exceptional  degree  of  shelter  afforded  by  the 
mountains  which  stand  back  of  the  district  to  the  north 
and  east.  Montreux  itself  is  the  most  sheltered  of  all 
the  group  of  contiguous  villages.  "The  indentation  of 
the  lake,  which  is  here  called  the  Bay  of  Montreux,  is 
protected  by  the  mountains  around  from  the  north  and 
east  winds,  and  in  some  degree  from  the  northwest  wind, 
so  that  it  is  said  to  be,  with  the  exception  of  Bex,  the 
most  sheltered  place  in  Switzerland.  It  is  also  the  hot- 
test of  all  the  Swiss  stations  north  of  the  Alps  except 
Sion,  but  that  applies  only  to  the  summer  and  spring,  as 
Montreux  is  warmer  than  Sion  in  autumn  and  winter. 
The  '  bise ' — the  cold  northeast  wind — is  not  nearly  so 
much  felt  at  Montreux  as  at  Geneva  and  Morges  ;  and  it 
has  been  noticed,  during  the  prevalence  of  a  '  bise,'  that 
it  has  been  intensely  cold  at  Geneva  (temperature  14.3 
degrees  Fahrenheit)  and  at  Morges  (temperature  18  de- 
grees Fahrenheit),  while  at  Montreux  (temperature  23.6 
degrees  Fahrenheit)  the  air  has  been  almost  calm  and  not 
disagreeably  cold.  There  are  also  less  variations  of 
temperature  at  Montreux — a  smaller  range  between  the 
maxima  and  minima"  (Dr.  J.  Burney  Yeo,  "Climate 
and  Health-resorts").  To  the  "  fohn  "  wind  blowing 
up  from  the  south,  down  the  Rhone  Valley,  Montreux  is 
much  exposed.  To  this  singular  wind,  and  to  its  de- 
pressing effect  upon  invalids,  reference  has  been  made 
already  in  the  article  on  Davos  (vol.  ii.,  p.  361).  Dr.  Yeo 
tells  us  that  at  Montreux  "  the  air  is  very  calm  and  still, 
the  number  of  calm  days  reaching  eighty-five  to  ninety 


per  cent. ,  whereas  at  Morges  it  only  reaches  thirty -three 
per  cent. ;  and  it  has  been  noticed  that  the  lake  is  often 
calm  from  Vevey  to  Villeneuve  when  it  is  agitated  in  the 
rest  of  its  extent.  But  when  the  hot  wind  blows  from 
the  south,  the  John,  here  called  the  vaudaire,  .  .  . 
makes  the  bay  of  Montreux  very  rough."  The  winter 
temperature  of  Montreux  is  moderately  cold.  Dr.  Kisch, 
in  Eulenberg's  "  Real-Encyclopadie,"  gives  the  following 
figures  for  the  mean  temperature  of  each  of  the  seven 
months  from  October  to  April :  October,  50.9°  F. ;  No- 
vember, 41.2°  F.;  December,  36.53  F. ;  January,  33.4° 
F.;  February,  39°  F.;  March,  41°  F.;  April,  50.7°  F. 
Reference  to  the  New  York  City  chart  (art.  Climate, 
vol.  ii.,  p.  188)  shows  that  these  figures  are  some  four  or 
five  degrees  higher  than  those  of  corresponding  months 
at  that  city,  except  in  the  case  of  the  month  of  October, 
which  is  nearly  five  degrees  warmer  at  New  York  than 
it  is  at  Montreux,  and  in  the  case  of  November,  which  is 
about  one  degree  warmer  at  New  York  than  at  Mon- 
treux. The  mean  winter  temperature  of  Montreux  is 
36.32°  F.,  according  to  Dr.  Kisch,  and  36.5°  F.  according 
to  Dr.  Yeo  ;  at  New  York  the  winter  mean  is  31.4°  F. 
The  mean  temperature  at  the  hours  of  7  a.m.,  1  p.m., 
and  7  p.m.  in  each  of  the  four  seasons,  and  in  each  of  the 
seven  colder  months  of  the  year  ;  the  mean  temperature 
of  the  winter,  of  the  spring,  and  of  the  year ;  and  the 
mean  and  absolute  maximum  and  minimum  tempera- 
tures, all  of  them  derived  from  seven  years  of  observation, 
are  given  by  Dr.  Yeo,  and  are  quoted  below. 


7  P.M. 


October 

November 

December 

January 

February 

March 

April 

Spring :  March  to  May 

Summer  :  June  to  August 

Autumn  :  September  to  November 
Winter  :  December  to  February    . 


7  A.M. 

1   P.M. 

Degrees. 

Degrees. 

47.0 

56.6 

38.7 

47.5 

34.3 

41.5 

31.8 

39.7 

35.0 

44.0 

37.0 

46.2 

46.0 

57.6 

46.6 

56.4 

61.7 

72.7 

47.3 

57.4 

33.8 

41.7 

Degrees. 
49.0 
41.0 
86.9 
33.9 
38.1 
39.7 
50.4 

49.4 
63.7 
49.8 
35.9 


Degrees. 

Mean  annual  temperature 51.0 

"     winter  "  36-5 

"     spring  "  50.8 

"     maximum      "  (July) 77.U 

"     minimum      '■  (January) 35.2 

Absolute  maximum  temperature  (July  8,  1870) 89.0 

minimum  '•  (February  12,  1S65)..  11.4 

Dr.  Kisch  states  that  the  nycthemeral  range  of  tem- 
perature at  Montreux  varies  from  12°  C.  to  16°  C.  (21.6° 
F.  to  28.8°  F.) ;  but  this  statement  is  very  surprising  in 
view  of  the  figures  just  quoted  from  Dr.  Yeo.  The 
mean  annual  rainfall  is  50  inches  ;  the  number  of  rainy 
days  in  winter  and  spring  is  21,  the  total  number  of  such 
days  throughout  the  year  being  60  (Dr.  Yeo).  Dr.  Kisch 
puts  the  annual  number  of  rainy  days  at  70,  and  tells  us 
that  the  mean  relative  humidity  is  74.7  per  cent. 
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Snnw  falls,  of  course,  al  Montreux,  but  how  frequently 
and  to  what  depth  I  do  oot  know,  in  Flechsig's  Bader- 
Lexikon  we  arc  told  thai  the  bdow  melt  •  rapidly,  a  thing 
which  might  readirj  have  been  intern. I  from  the  shel- 
tered position  of  Montreux,  freely  exposed  only  to  south- 
erly and  southwesterly  winds.  We  are  also  told  by  the 
Bame  authority  that,  despite  the  very  considerable  d< 

Ol  winter  cold  and  the  occurrence  of  Bnow,  there  arc,  al- 
most every  winter,  even  in  December  and  January,  cer- 
tain days  during  the  warmer  part  of  which  an  invalid 

can  safch   v-it  OUl  in  the  open  air  for  several  hours. 

As  a  rule,  fogs  occur  hut  rarely  during  the  winti  i 
son;   yet  they  were  frequent   in  llie  winter  of   1875-76.' 
What  remains  to  he  said  respecting  the  climate  cannot 
he  better  told  than  by  direct  quotation  from  Dr.  Yeo*s 
admirable  work  on  "  Climate  and  Health-Resorts. " 

"  In  an  average  W  inters  good  deal  of  cold  weather  must 
be  expected  at  Montreux,  as  its  mean  winter  and  spring 
temperature  is  some  live  degrees  Fahrenheit  lower  than 
that  Of  Vent  nor,  and  four  degrees  Fahrenheit  lower  than 
that  of  Torquay  ;  but  in  favorable  seasons,  on  the  other 
hand,  a  good  inany  bright,  clear,  sunny  days  may  be 
expected,  and  comparatively  few  rainy  ones.  In  Novem- 
ber there  are  often  a  good  many  cold,  damp,  and  dis- 
agreeable days. 

'•  In  spring  the  weather  is  often  very  variable.  There 
are,  perhaps,  some  very  tine  days,  and  then  a  sudden 
and  unexpected  return  of  cold,  with  rain  or  snow  ;  so  that 
invalids  need  to  take  great  precautions  at  this  season. 
Patients  often  ascend  to  Glion  at  this  period  of  the  year. 
Few  people  spend  the  summer  at  Montreux  on  aceount 
of  the  heat,  but  the  autumn  is  a  fine  season  up  to  the 
middle  of  October,  when  storms  of  rain  frequently  set 
in  and  there  is  occasionally  a  passing  snowfall.  It  is  in 
the  autumn  that  the  grape-cure  is  in  active  progress  at 
Montreux. 

"It  is  an  advantage  at  Montreux  to  have  two  moun- 
tain stations  of  different  elevations,  such  as  Glion  and  Les 
Avants,  so  readily  accessible  ;  for  it  does  happen  during 
some  seasons  that  there  is  much  more  sunshine  to  be 
found  at  the  higher  resorts  than  at  the  lower  one,  and 
this  fact  is  easily  ascertainable.* 

"  The  winter  and  spring  climate  of  Montreux,  it  will  be 
seen,  is  by  no  means  a  perfect  one  ;  it  has,  however,  been 
pointed  out,  as  a  kind  of  compensation,  that  the  hotels 
and  pensions,  which  abound  here,  are  very  comfortable, 
and  that  if  the  weather  out  of  doors  is  bad,  the  invalid 
can  find  good  shelter  and  protection  indoors." 

With  reference  to  this  last  statement  of  Dr.  Yeo's,  it  is 
perhaps  well  to  remark  that  Dr.  Kisch  2  pronounces  Mon- 
treux to  be  very  inferior  to  Meran,  in  respect  to  out-of- 
door  accommodations  for  invalids,  such  as  parks  (Anla- 
gen),  roads,  and  resting-places  (Ruheplatzen)  ;  he  says  that 
there  is  a  lack  of  variety  in  the  food  provided,  and  that 
it  is  not  especially  nourishing  (nicht  besonders  kraftig), 
and  that  those  who  stay  long  at  Montreux,  even  in  the 
autumn,  are  apt  to  suffer  from  ennui.  Nevertheless,  de- 
spite its  climatic  inferiority  in  many  respects  to  many 
more  southerly  health-resorts,  the  general  excellence  of 
its  hotels  and  pensions,  the  moderate  cost  of  living,  and 
the  facilities  for  good  schooling  which  there  exist,  still 
combine  to  render  Montreux  an  attractive  place  of  winter 
residence  to  many  families  ;  and  to  these  attractions  must 
be  added  the  surpassing  beauty  of  the  scenery.  The  view 
of  the  Savoy  Alps,  which  rise  like  a  wall  on  the  opposite 
side  ol  the  lake,  and  of  the  grand,  snow-crowned  peaks 
which  hem  in  the  Rhone  Valley,  must  be  seen  to  be  ade- 
quately appreciated. 

(Mm  \ mi  iii.KAi'v. — The  climate  of  Montreux  is  said 
to  be  unsuited  to  cases  of  advanced  pulmonary  phthisis, 
accompanied  by  marked  febrile  symptoms  or  by  free  se- 
cretion, ami  also  to  nervous  patients  having  a  tendency  to 

*  The  elevation  above  Ma-level  of  Lea  A\atu-  j-  almost  precisely  the 
same  as  that  of  Chateau  d'Oex,  n  place  lyiiik'  about  ten  miles  northeast 
of  Montreux.  The  sun  temperature!  of  the  latter  place,  compared  with 
those  of  New  York  City,  have  already  beet]  given  in  the  course  of  the  ar- 
ticle entitled  Davoe  (see  vol.  ii.,  p.  868)  Bespectlng  the  sun  temper- 
atures at  Montreux  1  poetOM  ti"  data  :  neither  have  I  data  showing  the 
relative  prevail  ore  of  sunshiny  weather  at  Montreux,  or  at  Chateau 
d'Oex,  and  at  New  York  City.  II.  II. 


depression  of  spirit-.3  Dr.  Yeo  tells  us  that  prolonged 
residence  at  Montreux  is  said  to  be  serviceable  in  "  cases 

Of  simple  chronic  laryngitis,  of  chronic  larvngo-pharyn- 
gitis,  of  granular  pharynx  ;  "  and  that  "all  these  chronic 
throat  affections  have  a  good  chance  of  cure  at  Montreux, 
especially  if  they  are.  at  the  same  time,  submitted  to  local 

treatment  by  inhalation,"  etc.  He  includes  in  his  list  ol 
case-,  said  to  be  benefited  by  prolonged  sojourn  at  Mon- 
treux. "  cases  of  recurrent  bronchial  catarrh  or  tendency 
to  catarrh,  as  well  as  cases  of  chronic  bronchial  catarrh 
when  not  too  inveterate  or  severe;  persons  with  hered- 
itary predisposition  to  consumption,  and  cases  of  chronic 
phthisis  ami  early  phthisis  when  the  general  health  and 
strength  are  otherwise  good  and  there  is  an  absence  of 
fever  ;  cases  of  chronic  pleurisy  with  suspicion  of  the 
commencement  of  phthisis,  as  well  as  cases  of  chronic 
empyema  healing  slowly  ;  cases  of  cardiac  valvular  dis- 
ease of  rheumatic  origin,  to  ward  of!  bronchial  catarrh 
and  fresh  rheumatic  attacks,  also  cardiac  neurosis,  espe- 
cially if  induced  by  excess  of  tobacco-smoking." 

For  information  concerning  the  "  grape  cure,"  which 
is  practised  during  the  autumn  at  Montreux,  and  at  cer- 
tain other  resorts  in  Switzerland,  and  elsewhere  in  Eu- 
rope, the  reader  is  referred  to  Dr.  Irving  C.  Rosse's 
article,  entitled  Grape-cure,  in  vol.  iii.  of  this  Handbook, 
and  to  the  article  on  Meran,  in  vol.  iv. 

JIu  ntington  Jlichards. 

1  Climate  and  Health  Resorts,  by  Dr.  J.  Burney 

8  Article  on  Montreux,  in  Eulenberg's  Real-Encyclopadie,  vol.  ix. 

*  Bader  Lexikon,  by  Dr.  Robert  Flechsig,  art.  Montreux. 

MONTVALE  SPRINGS.  Location  and  Pout-office,  Mont- 
vale,  Blount  County,  Tenn. 

Access. — By  Knoxville  A  Augusta  Railroad  to  Marys- 
ville,  thence  by  carriage  to  the  springs,  nine  miles. 

Analysis. — One  pint  contains  (60°  F.) : 

Prof.  J.  B.  Mitchell.     I.  R.  Chilton,  M.D. 

Grains.  Grains. 

Carbonate  of  iron 0.300  

Carbonate  of  lime 1.657  

Chloride  of  sodium 0.245  

Chloride  of  magnesium 0.012 

Chloride  of  calcium 0.018 

Sulphate  of  soda 0.564  1.102 

Sulphate  of  magnesia 1 .500  2.134 

Sulphate  of  lime 9.270  10.243 

Oxide  of  iron 0.149 

Alumina  0.062  

Silica trace 

Organic  matter 0.005 

Total 13.604  13.663 

Therapeutic  Properties. — The  characteristic  con- 
stituents of  this  water  are  lime  and  iron.  As  tonic  and 
alterative  agents  they  enjoy  a  fixed  reputation  as  being  of 
great  service. 

Theyr  are  situated  at  the  base  of  the  Chilhowee  range, 
in  the  eastern  part  of  Tennessee.  The  scenery  is  grand 
and  picturesque,  affording  fine  drives  over  good  roads. 
Montvale  Springs  Hotel,  known  as  the  "  house  of  seven 
gables,"  furnishes  ample  and  good  accommodation  for 
four  hundred  guests.  There  is  a  black  sulphur  spring 
within  three  miles  of  the  hotel.  G.  B.  F. 

MOONSEED,  CANADIAN  {Menispermum,  U.  S.  Ph.; 
"Texas  sarsaparilla,"  "Yellow  parilla  "),  Menispermum 
oanadense  Linn.,  is  a  woody  climber,  with  excentrically 
peltate,  angled  orlobed,  alternate  leaves,  and  axillary  pani- 
cles of  white,  dioecious  flowers ;  sepals,  four  to  eight ; 
petals,  six  to  eight  ;  stamens,  twelve  to  twenty  ;  pistils, 
two  to  four.  "Fruit  a  globular  black  drupe,  with  cres- 
centic  stone  and  embryo. 

Moonseed  arises  from  a  long,  slender  rhizome,  which, 
with  its  adhering  rootlets,  is  the  officinal  portion.  It  is 
dried  in  flexible,  tough  pieces,  a  metre  or  so  in  length, 
and  about  live  millimetres  in  thickness,  with  a  finely 
shrivelled  brown  bark  and  bright  yellow  section.  Odor 
slight,  taste  bitter.  It  grows"in  most  parts  of  North 
America,  and  was  introduced  into  medical  use,  thirty  or 
forty  years  ago.  as  a  substitute  for  sarsaparilla  in  "  scrofu- 
lous" affections,"  etc.  There  is  no  evidence  to  show  that 
it  is  anything  but  an  inferior  bitter  tonic.     Its  composr 
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tion — berberine  and  a  white,  crystalline,  bitter  alkaloid 
soluble  in  water — recalls  its  near  botanical  relatives,  Co- 
lujibo  and  Pareira.  W.  P.  Bolles. 

MORPHCEA.  An  affection  of  the  skin  characterized 
by  the  appearance  of  one  or  more  patches  of  various  size, 
roundish  or  ovoid  in  shape,  on  a  level  with  the  surround- 
ing skin,  smooth  or  slightly  scaly,  and  giving  a  sensation 
of  peculiar  firmness  to  the  touch. 

The  patches  show  two  zones  of  coloration.  The  cen- 
tral part  is  usually  of  a  grayish  or  yellowish-white  color  ; 
it  is  separated  from  the  healthy  skin  by  a  lilac-colored 
ring  showing  enlarged  capillaries. 

These  patches  are  found  on  all  parts  of  the  body,  but 
are  most  commonly  met  with  upon  the  neck,  chest,  ab- 
domen, and  limbs.  They  give  rise  to  no  pain,  nor,  in 
fact,  any  sensation,  excepting  occasionally  some  slight 
itching. 

Morphcea  is  now  regarded  by  most  writers  as  a  tropho- 
neurosis, and  one  of  the  earlier  stages  of  scleroderma. 
Pantry,  however  ("  These  de  Paris,"  1883),  inspired  by 
Vidal,  considers  it  a  substantive  and  independent  affec- 
tion. The  question  will  be  discussed  in  the  article  on 
Scleroderma.  Arthur  Van  Harlingen. 

MORTALITY.  The  study  of  the  law  of  mortality,  or 
the  relation  of  the  number  of  persons  dying  to  the  num- 
ber living,  under  the  vai'ious  conditions  subject  to  which 
human  life  is  found,  is  at  the  foundation  of  undertakings 
of  immeasurable  importance  to  the  business  of  men  and 
the  interests  of  humanity.  The  comparative  mortality  of 
different  cities  or  countries,  for  instance,  is  a  starting-point 
from  which  to  investigate  the  circumstances  and  sur- 
roundings most  favorable  to  longevity  ;  and  a  knowledge 
of  the  chances  of  life  at  each  age,  based  on  repeated 
observations,  allows  vast  financial  transactions,  in  life 
insurance  and  kindred  enterprises,  to  be  carried  on  with 
safety  and  with  equity. 

The  rate  of  mortality  of  a  given  city  or  country  is  com- 
monly measured  by  the  number  who  die  in  one  year  out 
of  one  thousand  persons  living  ;  thus,  if  271  deaths  occur 
in  one  year  in  a  population  of  14,000,  the  death-rate  would 
be  said  to  be  (tIooo)  =  19.4  per  thousand.  It  is  also 
sometimes  described  by  the  number  of  persons  living 
to  each  one  dying,  or  the  number  out  of  which  one  dies, 
which  in  the  example  given  would  be  ^fff-)  =  52.  It 
is  to  be  noticed  that  by  the  former  method  the  higher 
the  given  number  (of  deaths  per  thousand)  the  greater 
is  the  mortality  ;  while  by  the  second  method  the  higher 
the  given  number  (of  living  out  of  whom  one  person 
dies)  the  less  is  the  mortality.  In  making  comparisons  be- 
tween the  death-rates  of  different  places,  the  number  of 
living  should  be  taken  for  the  middle  of  the  year  dur- 
ing which  the  deaths  occur,  or  at  a  mean  between  the 
population  at  the  beginning  and  that  at  the  end  of  the 
year  ;  for  it  is  quite  evident  that  two  places  might  have 
the  same  population  at  a  given  date,  and  yet,  by  rea- 
son of  greater  increase  in  one  than  in  the  other,  have  a 
decidedly  unequal  average  population  for  the  year  fol- 
lowing. It  is  to  be  noted,  however,  that  this  mean  basis 
is  not  always  the  one  used  ;  in  the  United  States  Census 
of  1880,  for  instance,  the  population  was  taken  at  the  end 
of  the  census  year,  and  ratios  were  based  upon  the  num- 
bers so  found. 

In  discussing  mortality  in  its  relation  to  life  insurance 
the  methods  are  somewhat  different,  as  will  be  explained 
further  on. 

There  is  perhaps  no  field  of  scientific  observation  where 
one  has  greater  need  to  beware  of  false  conclusions,  even 
from  data  that,  so  far  as  they  go,  are  correct,  than  in 
computing  and  comparing  rates  of  mortality.  For  in- 
stance, it  is  stated  that  Dr.  Price,  in  constructing  the 
Northampton  tables,  was  seriously  misled,  as  to  the  num- 
ber of  births  and  the  increase  of  the  total  population, 
by  the  fact  that  there  existed  in  the  town  of  Northampton 
"  great  numbers  of  Baptists,  who  repudiated  infant  bap- 
tism ; "  and  the  records  of  christenings  which  he  used, 
consequently,  indicated  a  number  of  births  that  was  ma- 


terially below  the  true  one.  So  also  popular  plai 
resort  for  consumptives,  such  as  Minnesota  and  Southern 
California,  would  doubtless  show  a  number  of  deaths 
from  lung-disease  entirely  out  of  proportion  to  the  num- 
ber due  to  the  natural  influences  of  the  locality,  and 
might  have  the  total  death-rate  materially  affected  as  ;i 
result.  Again,  a  city  whose  inhabitants  were  accustomed, 
in  large  numbers,  to  leave  it  for  a  time  at  certain  sea- 
sons of  the  year,  would,  other  things  being  equal,  show 
a  smaller  number  of  deaths  to  the  same  total  population 
than  one  where  this  was  not  the  case.  To  give  still  an- 
other example  of  the  necessity  of  care  in  deciding  what 
causes  have  produced  certain  known  results,  the  Forty- 
fourth  Registration  Report  of  Massachusetts  .-hows  that 
the  average  age  of  persons  dying  in  1885  was,  in  Barn- 
stable County,  51.95  years,  and  in  Berkshire  County, 
35.23  years.  The  inference  might  be  drawn  that  the  for- 
mer was  a  vastly  healthier  place  than  the  latter  ;  but  the 
census  shows  that  in  Barnstable  County  the  population 
has  diminished  fourteen  per  cent,  in  twenty  years,  while 
in  Berkshire  County  it  has  increased  thirty  per  cent.,  so 
that  a  cause,  if  not  the  cause,  of  the  difference  in  age  of 
decedents  is  that  the  young  people  of  Barnstable  County 
have  been  migrating  from  it. 

No  accurate  information  is  obtainable  as  to  the  death- 
rate  throughout  the  United  States.  Massachusetts,  New 
Jersey,  and  the  District  of  Columbia,  and  some  nineteen 
cities  outside  of  their  boundaries,  have  systematic  reports 
of  the  deaths  that  take  place  in  their  limits  that  are  doubt- 
less nearly  correct ;  but  in  a  great  part  of  the  country 
there  is  a  sad  lack  of  appreciation  of  the  value  of  records 
of  this  kind,  and  in  the  more  thinly  settled  parts  of  the 
country  the  difficulties  in  the  way  of  keeping  an  accurate 
and  systematic  registry  would  be  very  considerable.  In 
the  last  four  censuses  of  the  United  States,  viz.,  those  of 
1850,  1860,  1870,  and  1880,  attempts  have  been  made  to 
gather  some  information  as  to  mortality,  but  the  effort 
to  gain  from  the  memories  of  living  persons  a  full  report 
of  all  the  deaths  that  had  taken  place  during  a  stated 
term  of  twelve  months  (ending  in  many  cases  some 
months  before  the  time  at  which  the  inquiries  were 
answered)  has  fallen  so  far  short  of  getting  at  the  whole 
truth,  that  it  is  estimated  that  not  more  than  some  sixty 
to  seventy  per  cent,  of  the  actual  deaths  were  reported. 
In  taking  the  tenth,  or  1880,  census,  special  efforts  were 
made  to  get  full  death  reports,  by  inquiries  of  physicians 
in  addition  to  the  questions  asked  by  the  regular  enum- 
erators, and  by  still  other  corrections  for  certain  locali- 
ties ;  and  the  result  showed  a  death-rate  of  15.1  per  thou- 
sand (against  12.8  in  1870,  and  12.5  in  1860)  ;  while  the 
writer  of  the  census  report  believes  the  true  rate  to  be 
about  18  per  thousand. 

In  European  countries,  on  the  other  hand,  full  records 
are  generally  preserved.  In  England,  Bills  of  Mortality 
were  first  ordered  to  be  kept  in  1538,  and  from  the  end 
of  the  year  1603  to  the  present  time  the  London  bills  of 
mortality  have  been  continuous.  The  object  for  which 
they  were  at  first  instituted  was  to  inform  and  quiet  the 
public  mind  as  to  the  extent  of  the  ravages  of  the 
plague. 

In  reports  of  the  mortality  of  a  city  or  State,  it  is  usual 
to  show  the  number  dying  at  each  age,  or  five-year  group 
of  ages,  and  to  classify  the  deaths  by  cause,  by  sex,  and 
in  other  ways.  A  general  classification  of  causes  that  is 
adopted  by  eminent  authorities  is  into  Zymotic,  Consti- 
tutional, Local,  Developmental,  and  Violent,  with  sub- 
divisions under  each  head.  Still-births  are  not  generally 
counted  as  deaths  by  State  and  city  officials  in  comput- 
ing death-rates. 

In  the  general  mortality  statistics  of  the  tenth  census 
it  was  intended  to  have  still-births  included  among  the 
deaths,  and  they  were  so  included,  except  for  the  State 
of  New  Jersey,  and  the  cities  of  Richmond,  Washington, 
and  Wilmington.  In  the  life-table  calculations  in  the 
latter  part  of  the  census  report,  still-births  are  omitted. 
"The  total  number  of  children  reported  as  still-born 
was  24,876,  being  3,287  out  of  each  100,000  deaths  from 
all  causes." 

The  following  table,  from  the  report  of  the  tenth  cen- 
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bub,  Bhows,  for  each  of  thirty  one  "  registration  "  cities, 
the  number  of  deaths  during  the  year  ending  June  1, 
1880,  i"  each  thousand  of  population  li\  inc  at  Die  end  oi 
that  time.  It  will  be  noticed  thai  the  death-rates  are 
given  for  the  whole  population,  and  also  for  the  males 
and  females  separately,  and  with  classification,  in  the 
case  of  six  Southern  cities,  by  color  as  well  as  by  -sex. 

Table  No.  I. 


i  1 1  n 


Cambridge 

Camden 

Nui-liville 

ter    

I. vn  n 

Newark 

Lowell 

Si.  Loafs 

Cleveland 

City 

I'llill   .      

Milwaukee 

Sun  Francisco 

o 

I.  :i«  n  mi".    

Pittsburgh 

Cincinnati 

Wilmington 

Providence  

Paterson 

Brooklyn 

Indianapolis 

Boston 

,      .     ...      (White.... 
1-'»»-vllK'   j  Colored  .. 

Both  together 

,,,,.,        \  White  . . 
Washington  j  Colored. 

Both  together 
Fall  River  , 

Richmond  ■! 


White 


|  Colored . . . 
Both  together  .... 

_  ,  .  I  White 

Baltimore  -jColored  .. 

Both  together 

New  York 

New  Orleans  j  J™^; 

Both  together 

White.... 


Charleston  ■ 


Colored . 


Both  together. 


Total  (thirty-one  cities) 22. 


Total. 

17.46 

lts.17 
18.32 
is  10 
18.68 

1  s  68 

20.07 
80.14 
80.27 
SO.  i" 
80.49 
20.50 
•,'11.77 
80.99 
21.05 
81  86 
81.48 
21.54 
88.12 
22.24 
2227 
22.88 
20.U4 
84.76 
22.5:) 
17.80 
35.45 
2.').61 
24.42 
19.18 
81.97 
24.75 
2-2.71 
37.61 
25.12 
25.37 
22.41 
35.61 
25.'J4 
88.78 
45.00 
35.37 


Male. 


i-.  mail . 


17.68 
18.67 
19.86 
19.11 
19.84 
81.08 
19  89 
81.81 
20.91 
28.07 
81.91 
28.04 
23.17 
81.77 
22.26 
21.51 
88.81 
21.78 
22.61 
22.45 
88.64 
88.86 
88.68 
81.88 
89.86 

18.97 

39.19 

84.86 
19.60 

36.51 

24.40 
44.05 

27.26 
86.98 

42.30 

26.22 
48.55 


23.  U2 


17.28 
17.71 
17.15 
17.70 
18.18 
16.49 
19.12 
18.28 
Ifl  36 

IS.. Ml 
19.01 
18.96 
17.02 
19.72 
19.93 
20.69 
18.91 
21.07 
20.57 
21. si 
20.91 
21.23 
21.22 
18.36 
30.73 

16.78 
82.60 

24.03 
18.76 

28.48 

81.18 

32.81 

23.55 
18.28 
30.42 

21.05 
42.22 


20.72 


As  an  illustration  of  the  variation  in  death-rates  from 
year  to  year,  the  rates  for  two  cities  are  here  given,  for 
six  years,  from  figures  by  the  local  authorities : 

Death-rate  per  1,000. 


1880.  1  1881. 

1882. 

1883. 

1884. 

1885. 

26.47  I  31  .()s 

29  64 

25.81    25.82 
19.89    19.00 

25.53 

19.83    19  56  i  1 

18.32 

For  two  States  the  figures  are  as  follows,  viz.  : 
Death-bate  per  1,000. 


1881. 

1882. 

IS-.'!. 

1884.  I  1885. 

20.09 
18.89 

19.91 
88.90 

20.07 
20.60 

19.88    19.61 

New  Jersey  (year  ending  June 30th).. 

19.20     18.63 

For  several  foreign  cities  the  death-rates  iu  1880  were 
as  below  : 


London 22.14 

Liverpool 87.88 

l'aris 86.48 

Madrid 10.18 

Odeua  ...   87.88 

Havana 10  64 

Amsterdam 88  96 

Dublin 36.94 


Berlin 29  21 

Bremen 80.89 

Vienna 26.17 

Qlaagow 22. 53 

Edinburgh 21.50 

Rio  de  Janeiro 88.88 

Stockholm 28.79 

Melbourne  and  suburbs 19.18 


And    the   Showing    Of   certain    foreign    countries    is    ;h 
follOW8  : 


1890. 

1881. 

1888. 

80.6 
is  6 

89.6 

18.1 

81.9 

IS.') 

17.7 
27  6 
88  i 

19.6 

France  

Austria 

26.8 

17  4 

27  6 
21  9 

France  (average,  1860-1877) 2^.6 

Spain  I  average.  1861-1870) a9.7 

For  what  may  lie  called  the  mathematical  and  financial 
purposes  of  a  mortality  table,  that  is,  for  the  construction 
of  a  safe  foundation  for  the  vast  system  of  life  insurance 
and  annuities,  and  the  settlement  of  all  kinds  of  property 

interests  whose  values  are  dependent  on   the  duration   of 

human  life,  the  collection  and  arrangement  of  facts  differ 

somewhat  from  those  already  alluded  to,  where  informa- 
tion of  the  progress  and  sanitary  statu-  of  a  commu- 
nity was  what  was  mainly  sought.  The  exact  mortality 
at  each  age  is,  in  the  monetary  problem,  of  more  im- 
portance than  an  analysis  of  the  causes  of  death  ;  and  for 

many  purposes  the  rate  of  mortality  in  childhood  is  not  an 
essentia)  element.  Moreover,  life  insurance  i*-  mainly 
granted  on  selected,  unimpaired  lives,  whose  chances  of 
continuing  in  existence  are  not  the  same  a*  those  of  the 
general  population  ;  BO  that,  while  all  manner  of  informa- 
tion as  to  healthy  or  unhealthy  districts  and  employ- 
ments is  valuable  for  the  everyday  guidance  of  an  in- 
surance manager,  the  mathematical  foundation  of  hi* 
business  rests  on  the  general  mortality  of  certain  1. 
classes  scattered  over  a  large  extent  of  country,  rather 
than  on  that  of  the  entire  population  of  a  more  limited 
region. 

In  its  elementary  form,  the  mortality  table  of  the  life 
insurance  company  starts  with  a  certain  number  of  per- 
sons living  al  the  lowest  age  of  which  it  takes  cognizance, 
and  shows  the  number  of  them  who  die  during  each  suc- 
ceeding year,  with  the  successive  remainders,  or  numbers 
of  those  living,  at  every  age,  until  all  are  gone.  From 
these  data  various  probabilities  and  averages  may  be  com- 
puted, such,  for  instance,  as  (li  the  probability,  at  any 
age,  of  dying  in  the  year  next  following,  which  probabil- 
ity is  represented  by  the  number  dying  during  the  given 
year  divided  by  the  number  living  at  its  beginning ;  (2) 
the  probability,  at  any  age,  of  dying  durii  riven 

subsequent  year  of  life;  (3)  the  expectation  of  life,  or 
average  after-lifetime,  of  till  who  are  alive  at  a  given  age  ; 
and  (4)  the  "probable  life,"  or  </<  probable,  by  which  is 
meant  the  time  that  will  elapse  before  just  half  of  those 
living  at  the  given  age  will  be  dead. 

Bailey,  the  astronomer,  though  not  the  firel  student  of 
death-rates,  published  in  1i>!i:i  the  earliesl  English  table 
that  was  a  life-table,  properly  so  called,  having  con- 
structed it  from  the  death  records  of  the  town  of  Brealau, 
in  Silesia,  which  place  was  selected  because  its  records 
Included  the  ages  of  the  dead. 

The  burial  records  of  Northampton,  from  1735  to  1780, 
furnished  Dr.  Price  with  the  materials  from  which  he 
constructed  the  Northampton  table  of  mortality  (176 
the  first  known  to  have  been  used  for  determining  lite- 
insurance  premiums.  Extensive  monetary  transactions 
have  had  this  table  for  their  basis,  and  it  was  at  one  time 
held  in  no  little  esteem  :  but  later  investigations  have 

shown  that  it  is  far  from  correct,  especially  in  showing 
too  high  a  rale  of  mortality  al  the  younger  and  middle 
ages.  Ii  will  be  noticed  that  these  two  tables  were  com- 
puted, "i'  buill  up.  from  the  ages  of  the  dying,  without 
information  as  to  the  actual  number  living  al  the  various 
ages;  this  most  necessary  element  was  available  in  later 

times   and    made    possible   the   construction1    of   tabll  - 
much  greater  accuracy. 

Professor  Edward  Wigglesworth,  of  Harvard  Univer- 
sity.  constructed,  also  from  bills  of  mortality,  a  life-table 
that   appeared    in    1789,   not    far  from  the 'time  of  Dr. 
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Price's  labors,  and  was  the  first  complete  American  table  ; 
it  has  been  used  by  Massachusetts  courts  in  valuing  life 
contingencies. 

The  Carlisle  life-table,  based  on  records  of  the  existing 
population,  as  well  as  of  the  deaths,  was  formed  by  Mr. 
Joshua  Milne  from  material  collected  by  Dr.  John 
Heysham,  in  the  town  of  Carlisle,  from  1779  to  17*7,  and 
was  published  in  1815.  Although  based  on  an  average 
population  of  only  about  eight  thousand,  and  those  not 
selected  lives,  the  table  has  proved  a  surprisingly  truth- 
ful guide  to  the  many  life  insurance  companies  that  have 
based  their  business  upon  it.  It  is  irregular,  and  has 
such  inconsistencies  as  a  continuous  lowering  of  the 
death-rate  from  age  forty-six  to  age  fifty,  in  which  re- 
spects later  tables  are  very  much 
better. 

Other  widely  known  English 
tables  have  been  those  published 
in  1829,  known  as  the  Government 
tables,  constructed  by  John  Fin- 
laison  from  data  furnished  by  the 
records  of  some  twenty-two  thou- 
sand government  annuitants  ;  aud 
several  tables,  especially  the  No.  3 
of  1864,  compiled  by  Dr.  William 
Farr,  chief  of  the  statistical  de- 
partment of  the  English  Registrar- 
General's  office.  This  last  was 
based  on  the  English  censuses  of 
1841  and  1851,  and  the  deaths, 
6,470,720  in  number,  of  seventeen 
years,  thus  having  the  advantage 
of  very  extensive  data  for  its  foun- 
dation, and  the  distinction  of  be- 
ing based  on  a  large  general  popu- 
lation. 

The  Actuaries'  or  Combined 
Experience  table  was  made  up 
from  the  experience  of  seventeen 
British  life  insurance  companies, 
and  published  in  1843.  There  is 
probably  no  source  from  which  a 
more  accurate  record  of  ages  and 
deaths  can  be  had  than  from  the 
books  of  an  insurance  company, 
for  it  is  a  matter  of  importance  to 
the  insured,  as  well  as  to  the  com- 
pany, that  his  age  should  be  cor- 
rectly stated,  and  it  would  be  only 
in  the  rarest  instances  that  a  death 
could  pass  unnoted.  In  making  a 
mortality  table,  it  is  customary, 
after  finding  the  number  of  years 
of  life  exposed  at  each  age,  aud 
the  ratio  to  that  number  of  the 
actual  number  of  deaths  at  the 
same  age,  to  apply  a  process  of 
graduating,  by  which  the  irregu- 
larities observable  in  passing  from 
one  age  to  another  are  smoothed 
out,  as  it  were,  without  the  gen- 
eral nature  and  effect  of  the  death- 
ratios  being  changed  ;  this  facili- 
tates the  use  of  the  table  for  mathematical  aud  financial 
purposes,  and  may  be  considered  as  bringing  it  nearer 
what  would  be  the  average  result  of  repeated  and  more 
extended  observations.  The  graduating  of  the  Actuaries' 
table  was  very  skilfully  done,  and  the  table  itself  has 
been  extensively  used  in  this  country,  both  by  life  insur- 
ance companies  in  their  own  calculations,  and  by  State 
governments  and  insurance  departments  in  fixing  stand- 
ards of  liability  for  various  purposes  connected  with  the 
business. 

A  later  compilation  of  the  mortality  experience  of 
British  companies,  published  in  1869,  and  known  as  the 
New  Actuaries'  or  Twenty  Companies'  table,  gave  a 
striking  confirmation  of  the  general  correctness  of  the 
table  of  1843,  just  described. 

It  has  been  noticed  that  the  favorable  effect  of  the  se- 


lection made  by  the  companies,  in  only  accepting  appli- 
cations for  insurance  from  persons  in  good  health  and  of 
approved  record,  has  a  very  marked  effect  on  the  mor- 
tality of  the  first  year  or  two  of  insurance,  which,  how- 
ever, mostly  disappears  within  four  or  five  years  from 
the  time  the  examination  is  made.  In  connection  with 
the  construction  of  the  New  Actuaries'  table,  this  point 
was  investigated  and  a  special  table  made  (1872),  based 
ou  observations  from  which  the  first  five  years  of  insur- 
ance on  each  life  were  excluded ;  this  is  designated 
the  IPI("'>  (Healthy  Males)  table,  and  the  resulting  expec- 
tation of  life  may  be  seen  and  compared  with  others  by 
reference  to  Table  No.  III.,  on  page  25. 

The  mortality  experiences   of  three   large   American 


Fig.  2349. — Diagram  of  the  Relative  Mortality  at  Different  Ages,  according  to  Three  Mortality  Tables. 


companies  show,  as  a  mean  percentage,  a  rate  of  mor- 
tality for  the  first  year  of  insurance  that  is  twenty  six 
per  cent,  lower  than  that  for  all  years  at  the  same  age-.  ; 
for  the  second  year  of  insurance  the  rate  is  fourteen  per 
cent.,  and  for  the  third  year  eight  per  cent,  below  the 
total  rate  experienced. 

In  one  of  these  companies  the  mortality  found  by  ex- 
cluding the  first  five  years  of  insurance  from  the  reckon- 
ing was  eleven  per  cent,  higher  than  that  found  when  all 
were  included. 

As  in  England,  so  also  in  America,  there  have  been 
two  important  life-tables  made  from  observations  on  in- 
sured lives :  one  by  Sheppard  Homans,  Actuary  of  the 
Mutual  Life  Insurance  Company  of  New  York,  based  on 
the  earlier  experiences  of  that  company,  and  published 
in  1868  ;  and  another,  in  1881,  by  a  committee  (Levi  W. 
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tieech,  actuarj  In  charge),  from  Lhe  combined  experi- 
ence of  thirty  Ajnerican  companies,  covering  more  than 
a  million  policial 

The  fiirincr  is  the  insurance  Btandard  in  nearly  all 
cases  in  this  country  where  the  Actuaries'  table  u  ool 
employ  'il 

These  tables  form  convenieni  standards  for  testing  the 
relative  experience,  as  to  death  losses,  oJ  different  insti- 
tutions, and  several  American  companies  have  published, 
at  various  times,  the  results  of  their  observations,  inela- 
borate form,  and  shown,  as  a  result  of  judicious  selection, 
a  lighter  mortality  than  that  to  be  expected  by  any  of 
the  standard  tables. 

Table  No  II.,  riven  herewith,  includes  the  Carlisle, 
the  Actuaries',  and  the  American  Experience  mortality 

tables,  and    gn  each   one  (1)  the  number  Using  at 

ile  sevei  i)  the  annual  dei  rements  by  death,  ami 

(3),  in  the  form  of  a  percentage,  the  ratio  of  dying  t<>  liv- 
ing at  each  age,  or,  in  other  words,  ihe  probability  at 
thai  age  of  dj  ing  during  the  ensuing  year.    For  example, 

a!  age  I"  I  be  Carlisle  table  gives  a  death-rate  of  1.80  per 
cent.,  or  18  per  1,000,  while  by  the  Actuaries'  table  it  is 
J  i  10.  I  per  1.(100,  and  by  the  American  Experience 
!t>  per  1,000.  It  will  be  noticed  that,  of  those  who  are 
living  at  age  10,  the  largest  number  of  deaths  in  any  one 
year  i-,  by  the  several  tallies,  at  ages  74,  72,  and  73  ;  and 
"that  the  time  when  they  are  equally  divided  into  living 
and  dead  occurs,  by  the  Carlisle  table,  and  by  the  Actu- 
aries', between  ages  63  and  64  ;  and  by  the  American  Ex- 
perience, between  ages  64  and  65. 

Table  Xo.  II. 


Actuaries 

(17 

American 

Expe- 

Companies). 

BIENCE  1  1 1  OMAN'S  1. 

Age. 

> 

c 

**- 

be 

s 

>> 

0 

0  >. 

tan 

bo 

*> 

.9 
>> 

— 

5 

El 

a 

Q 

e- 

J 

a 

P< 

J 

O 

£ 

0  

10,000 

1,689 

15.39 

1 

8,461 

689 

8.06 

2 

7.7711 

505 

11,  i'.i 

3 

7.274 

876 

3.79 

4 

6,998 

201 

2.87 

5 

6,797 

121 

1.78 

6 

6,676 

82 

1.23 

7  

6,594 

58 

.88 

8... 

6,636 

43 

.66 

9... 

6,493 

33 

.51 

10 

0.460 

29 

.45 

loo.ooo 

676 

.08 

100,000 

749 

.75 

11  

6,481 

31 

.48 

99,834 

f,74 

.68 

99,251 

746 

.75 

13 

MOO 

32 

.5U 

98,650 

672 

.68 

98,505 

743 

.75 

13 

6,868 

33 

.63 

97,978 

671 

.68 

97,7112 

740 

.76 

14 

0,335 

35 

.55 

97.307 

671 

.69 

97,022 

737 

.76 

15 

6,300 

39 

.62 

96,636 

671 

.69 

96,285 

735 

.76 

16 

6,201 

42 

.67 

95,965 

1172 

.70 

95.550 

732 

.77 

17  

6,219 

43 

.69 

96,398 

673 

.71 

94.818 

729 

.77 

18 

6,176 

43 

.70 

94.1120 

675 

.71 

94,089 

727 
725 

.77 

l'J 

6,183 

43 

.70 

93,945 

677 

.72 

93,362 

.78 

ao 

6,090 

48 

.71 

93,268 

680 

.73 

92,687 

723 

.78 

ai 

H.H47 

49 

.69 

92,588 

683 

.74 

91,914 

722 

.79 

a* 

6,005 

12 

.70 

91,906 

68(1 

.75 

91,192 

721 

.79 

83 

5.963 

42 

.70 

91.2111 

690 

.76 

90,471 

720 

.80 

a4 

5,921 

42 

.71 

90,529 

694 

.77 

89,761 

719 

.80 

a.-, 

5,879 

l.'i 

.73 

89,&35 

698 

.78 

89,032 

718 

.81 

a6 

6,886 

43 

.74 

s'.U37 

703 

.79 

88,314 

718 

.81 

a7 

5,791 

45 

.78 

88,434 

708 

.801 

87.596 

718 

.82 

88 

5,748 

50 

.87 

S7.72IJ 

714 

.81 1 

86,878 

718 

.83 

ao 

5.69S 

56 

.98 

87,012 

720 

.83; 

86,160 

719 

.83 

30 

5,642 

67 

1.01 

66,899 

727 

.84 

86,441 

720 

.84 

31  

5.5N-> 

;,7 

1.02 

85.665 

734 

.80 

84,721 

721 

.85 

3a 

5,628 

56 

1.01 

84,831 

742 

.87 

84.000 

723 

.86 

33 

6  179 

55 

1.01 

M.d-'.l 

750 

.89 

S3. 277 

72fi 

.87 

34 

5,417 

56 

1.02 

758 

.91 

82.551 

729 

.88 

33 

5,862 

56 

1.08 

82.5S1 

767 

.93 

81,822 

732 

.89 

36 

r>.:(07 

51; 

1.06 

81,814 

770 

.95 

81.090 

737 

.91 

37 

5,961 

57 

1.1  in 

81,088 

786 

.97 

80.353 

712 

.92 

38 

5.191 

5S 

1.12 

80.253 

795 

.99 

79.611 

7  111 

.94 

39. 

5,136 

61 

1.19 

79.15S 

805 

1.01 

78,862 

1 

756 

.96 

T.wu.e  No.  II. — Continued. 


Age. 


Carlisle. 


40 

5,075 

41 

5,009 

•1  -i  ...  . 

4,940 

4.J 

4,869 

44 

4,798 

45 

4.727 

46 

4,657 

47 

4.5— 

48 

4.521 

49 

4,458 

50 

4.397 

51  

4,338 

53 

4,276 

53 

4,211 

54 

4,1  13 

55 

4,073 

56 

•1. 

57 3,924 

58 1  3,842 

59 3,749 

60 3,643 

61 8,521 

6« 3.395 

63 3,268, 

64 3,143 


65  . 

66  . 

67  . 

68  .. 
69.. 


70. 
71  . 

72. 
73. 
74. 


75 

76 

77 

78 

79 


80. 
81  . 

8a. 

83  . 

84. 

85  . 

86  . 

87  . 
88.. 
89  . 

90. 
91  . 

oa . 
93. 
94. 

95. 

96  . 

97  . 

98  . 
99.. 


100. 
101. 
103. 
103. 
104. 


8,018 
2,894 

2.771 
2,648 
2,525 

2,401 

2.277 
2,143 
1,997 
1,841 

1.675 
1,515 
1,359 
1,218 
1,081 

953 
837: 
725 
628 

629 

445 
367 
296 
232 
181 

142 
105 

75 
64 
40 

80 

23 
18 
14 
11 


66 
69 

71 
71 
71 

70 
69 

07 


1.30 
1.38 
1  11 
1.40 

1.46 

1.48 
1.48 
1.46 

1.39 

1.3 

1.34 
1.43 
1.52 
1.61 
1.69 

1.79 
1.90 


59 
02 
05 
68 

70 

73 

70 

82  2.09 

93  2.42 

1(10  2.8.3 

122  3.35 

126  3.58 

127  3.74 
126  3.82 
125  3.98 

124  411 

123  4.25 
123  4.44 

123  4.65 

124  4.91 

124  5.16 

134  5.88 

146  6.81 

156  7.81 

166  9.02 

100  9.55 

156  10.30 

146  10.74 

132  10.8S 

128  11.84 


116 
112 

102 
94 
84 


12.17 
18.88 

14.07 
15.09 
15.88 


7-  17. :.3 

71  19.35 

64  21.62 

51  21.98 

39  21.66 

37  26.06 

30  28.57 

21  28.00 

1 1  36.99 

10  25.00 

7  23.33 

5  21.74 

4  22.22 

3  2b 43 

2  18.18 

2  22.22 

2  2-  :>7 

2  40.00 

2  66.67 

1  100.00 


Actuaries'    (17 
Companies). 


g  a 


Amebican   Kxpe- 

UltNC  t  (HOMANf. 


•1 

c 

u 

p 

> 

">, 

- 

a 

78,653 

816 

77.S.38 

77.1112 

s;;i 

70.173 

857 

75.31li     881 

74,435      !*J9 

72,582|  981 
71,6!  1  1,021 

70,58 

69,617  1,108 
■  1,166 
67,268  1,207 
66,046  1.201 
64,785  1,316 

63.469  1,375 
62,094  1.436 

1.497 
69,161  1.561 

57,600  1.027 

5.1.973  1,698 

64.276  1,770 
52,605  1,844 
5'  '.061  1.917 
1-714  1,990 

46,764  2,061 
41.093  2,128 
42,666  2,191 
40,874  2.346 

38,128  2,291 

35.S37  2.327 
33.510  2,351 
31,159  2,362 
28.797  2.358 
26,439  2.339 

24,100  2,303 
21.797  2,249 
19,548  3,179 
17,869  2,092 

15.277  1,987 


6.49 
7.H2 
7.58 
8.19 
8.85 

9.56 
10.32 
11.15 
12.04 
13.01 


13.290  1,866  14.04 

11.424  1,730  15.14 

9,694  1,582  16.82 

8.112  1,427  17.59 

6,685  1,268  18.97 


5.417  1,111 

4,306  958 

3.34S  811 

2,537  073 

1,864  545 

1,319  427 

892  322 

67(1  231 

a39  156 

184  95 


20.51 
22.25 
21  22 
26.68 
29.24 

32.37 
36.10 
40.53  1 
45.72 
51.63 


89 
37 

13 
4 

1 


52    58.43 
24    64.86 

'.I  09.23 
3  75.00 
1  100.00 


38.569  2.391 
30,178  2,448 
33,730  2, 1-7 
31.243  2.505 
28,738  2,501 

26.237  2,476 
23.761  2. 181 
21,33"  . 
18,961  2.291 
16,670  2,196 


6.20 

7'.'17 
8.02 
8.70 

9.44 
10.23 

11  11 
12. us 
13.17 


14.474  2.091  14  45 

12.383  1,964  15.80 

10,419  1,816  17.43 

1.01-  19.16 

6,955  1,470  21.14 

5.485  1,292  23.56 

4.193  1.114  26.57 

3.079  9*3  3(1.30 

2.146  744  34.07 

1.402  555  39.59 


847 
402 
216 

79. 

2ll 


385  45.45 

240  53.25 

137  63  43 

58  73.42 

18,  85.71 


3   3  100.00 


The  percentage  of  mortality  in  childhood,  by  a  dif- 
ferent authority  (William  Farr :  English  Life-Table. 
Tables  of  life-times,  annuities,  and  premiums.  With 
an  introduction.  Loudon  :  Longman,  1864),  is  as  fol- 
lows : 
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Mortality, 
mortality. 


English  Life  Table,  No.  3  (Farr,  1864). 


Age. 

Percentage  of  Mortality. 

Males. 

Females. 

0                  

16.36 

6.43 

3.55 

2.38 

1.78 

1.36 

1.08 

.92 

.76 

.65 

.56 

13.47 

1                         

6.19 

3.54 

3                     

2.42 

4r...                             

1.77 

5 

1.33 

6 

1.05 

7     

.91 

8      

.77 

9     

.66 

10    ..              

.59 

The  death-rates  given  in  Table  No.  II.  are  shown  in 
a  different  way  by  the  diagram  on  page  23,  where 
each  age,  from  1  to  75,  is  represented  by  a  vertical  line, 
on  which  is  set  off  a  distance  from  the  bottom  that  repre- 
sents the  relative  mortality  at  that  age  ;  the  points  thus 
found  on  these  lines  are  connected  by  a  curved  line,  and 
the  resulting  figure  shows  very  clearly  the  general  sim- 
ilarity of  the  three  tables,  as  well  as  their  characteristic 
points  of  difference. 

The  ages  are  shown  by  figures  at  the  foot  of  the  dia- 
gram, and  the  deaths  to  1,000  persons  by  figures  at  the 
side. 

The  irregularity  of  the  Carlisle  table  is  as  noticeable 
as  the  gradual  way  in  which  the  rates  change  in  the  other 
two,  while  the  general  track  of  all  three  lines  is  a  narrow 
one  throughout,  tending  sharply  upward  from  the  fifth 
decade. 

It  may  be  seen  that  the  Carlisle  mortality  at  age  1  is 
the  same  as  that  again  reached  between  ages  73  and  74  ; 
that  from  ages  10  to  27  its  rate  is  decidedly  lower,  and 
from  28  to  47  higher,  than  by  either  of  the  other  tables. 
The  rates  by  the  Actuaries'  table  are  lower  than  by  the 
American  Experience  from  age  10  to  age  30,  and  higher 
from  age  31  to  age  77. 

Table  No.  III. — Expectation  of  Life  by  Various 
Mortality  Tables. 


t- 

OJ    BE 

Age. 

.2 
"3 

a 
o 

English    Life, 
No.  3. 
(Farr). 

2i 
-   a 

s  o 
■4 

Actuaries'  (20 
Companies), 
1869. 

Q.  - 

K  3 

85 

■c  g 

So 

American   Ex- 
perience (30 
Companies), 

1881. 

Male. 

Female. 

Male. 

HM(5). 

Male. 

Female. 

(i) 

(2) 

(3) 

(4) 

(5) 

(6) 

(?) 

(8) 

(9) 

O.. 

38.72  39.91 

41.85 

1.. 

44.67 

46.65 

47.31 

a.. 

47.55 

48.83 

49.40 

3.. 

49.81 

49.61 

50.20 

4.. 

50.76 

49.81 

50.43 

5.. 

51.24 

49.71 

50.33 

6.. 

51.16 

49.39 

50.00 

7.. 

50.79 

48.92 

49.53 

8.. 

50.24 

48.37 

48.98 

9.. 

49.57 

47.74 

48.35 

10.. 

48.82 

47.05 

47.67 

48.36 

50.29 

48.46 

4872 

49.99 

48.05 

11.. 

48.04 

46.31 

46.95 

47.68 

49.54 

47.66  48.08 

49.32 

47.21 

13.. 

47.27 

45.54 

46.20 

47.01 

48.73  j  46.82   47.45 

48.64 

46.40 

13.. 

46.50  44.76 

45.44 

46.33 

47.89  j  45.96  46.80 

47.95 

45.64 

14.. 

45.74 

43.97 

44.66 

45.64 

47.03  i  45.09  .46.16 

47.26 

44.91 

15.. 

44.99 

43.18 

43.90 

44.96 

46.16    44.23   45.50 

46.57 

44.19 

16.. 

44.27 

43.40 

43.14 

44.27 

45.29  1  43.37   44.85 

45.88 

43.48 

17.. 

43.57 

41.64 

42.40 

43.58 

44.44    42.53  44.19 

45.18 

42.79 

18.. 

42.87 

40.90 

41.67 

42.  S8 

43.61     41.72  43.53 

44.48 

42.12 

19.. 

42.16 

40.17 

40.97 

42.19 

42.82 

40.94  42.87 

43.78 

41.46 

20.. 

41.46 

39.48 

40.29 

41.49 

42.06 

40.22  42.20 

43.07 

40.82 

21 

40.75 

38.80 

39.63 

40,79 

41.83 

39.55   41.53 

42.36 

40.19 

23.. 

40.03 

38.13 

38.98 

40.09 

40.60    38.93   40.85 

41.65 

39.56 

23.. 

39.31 

37.46 

38.33 

39.39 

39.88 

38.33   40.17 

40.93 

38.96 

24.. 

38.58 

36.79 

37.68 

3S.68 

39.15 

37.74 

39.49 

40.21 

38.38 

25.. 

37.86 

36.12 

37.04 

37.98 

38.41 

37.15 

38.81 

39.49 

37.80 

26.. 

37.13 

35.44 

36.39 

37.27 

37.66 

36.54 

38,12 

38.77 

37.23 

27.. 

36.40 

34.77 

35.75 

36.56 

36.91 

35.90  137.43 

38.04 

36.66 

28.. 

35.68 

34.10 

35.10 

35.86 

36.16 

35.26  136.73 

37.31 

36.08 

29.. 

34.99 

33.43 

34.46 

35.15 

35.42 

34.60 

36.03 

36.58 

35.49 

Table  No.  III.— Continued. 


English  Life, 

£ 

Actuaries'  (20    « 

American   Ex- 

No. 3 

3 

niesl. 

w  = 

perience  (30 

Age. 

6 
"3 

a 

o 

(Fair). 

Is 

•~  — 
=  - 

< 

1869. 

^    - 

<  c 

Con 
1881 

Male. 

ipaniea), 

Male. 

Female. 

Male. 

IP'    ' 

Female. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6)       (7) 

(8) 

(9) 

30.. 

34.34 

32.70 

33.81 

34 .  43 

34.68 

88.93  3fi.:i.'i 

35.85 

34.89 

31.. 

3-3.68 

32.09 

33.17 

33.72 

33.95 

33.24   :m  r,:j 

35.12 

84.29 

32.. 

33.02 

31.42 

32.53 

33.01 

33.21 

32.54  88.92 

34.38 

33.69 

33.. 

32.36 

30.74 

31.88 

32.30 

32.48 

31.84  33  21 

33.65 

38.06 

34.. 

31.68 

30.07 

31.23 

31 .58 

31.75 

31.13   32.50 

32.91 

32.42 

35.. 

31.00 

29.40 

30.59 

30.87 

31.02 

30.42   31  ,7n 

32.17 

31.78 

36.. 

30.32 

28.73 

29.94 

30  15 

80.89 

211.72  31.07 

31.43 

31.13 

37.. 

29.68 

28.06 

29.29 

211.44 

29  56 

2D.U3   30  35 

80.70 

30.47 

38.. 

28.95 

27.39 

28.64 

28.72 

28.84 

28.34   29  62 

89.96 

29.81 

39.. 

28.27 

26.72 

27.99 

28.00 

28.12 

27.65  28.90 

211.22 

29.16 

40.. 

27.61 

26.06 

27.34 

27. 28 

27.40 

26.96  28.18 

28.48 

28.48 

41.. 

26.97 

25.39 

26.69 

26.56 

26.68 

26.26   27.45 

27.75 

27.82 

43.. 

26.34 

24.73 

26.03 

25.84 

25.1  K  i 

25.56   26.72 

27.01 

27.15 

43.. 

25.71 

24.07 

25.38 

25.12 

25.23 

24.85   26.00 

26.28 

26  45 

44.. 

25.09 

23.41 

24.72 

24.40 

24.51 

24.14   25.27 

25.55 

25.74 

45.. 

24.45 

22.76 

24.06 

23  69 

23.79 

23.43  24.54 

24.82 

25.02 

46.. 

28.81 

22.11 

23.40 

22.97 

23.08 

22.73   23.81 

24.011 

24.30 

47.. 

23.17 

21.46 

22.74 

22.27 

22.38 

22.04   23.08 

23.38 

23.57 

48.. 

22.50 

20.82 

22.08 

21.56 

21.68 

21.36   22.36 

22.66 

22.83 

49.. 

21.81 

20.17 

21.42 

20.87 

20.99 

20.68   21  63 

21.95 

22.08 

50.. 

21.11 

19.54 

20.75 

20  18 

20.31 

20.02  20.91 

21.24 

21.33 

51.. 

20.39 

18.90 

20.09 

19  5(1 

19.63 

19.35   20.20 

20  54 

20.59 

52.. 

19.68 

18.28 

19.42 

18  82 

18.95 

18.70    lit. 411 

19.84 

19.87 

53.. 

18.97 

17.67 

18.75 

IS  16 

18.28 

18.05   IS  711 

19.15 

19.15 

54.. 

18.28 

17.06 

18.08 

17.50 

17.62 

17.41    18.09 

18.47 

18.44 

55.. 

17.58 

16.45 

17.43 

16.86 

16  96 

16.77  17.40 

17.80 

17.73 

56.. 

10.89 

15.86 

16.79 

16.22 

16.32 

16.14   16.72 

17.13 

17.03 

57.. 

16.21 

15.26 

16.17 

15.59 

15.68 

15.51    16.05 

16.47 

16.35 

58.. 

15.55 

14.68 

15.55 

14.97 

15.05 

14.90   15.39 

15.83 

15.67 

59.. 

14.92 

14.10 

14.94 

14.37 

14.44 

14.29   14  74 

15.19 

15.02 

60.. 

14.34 

13.53 

14.34 

13  77 

13.83 

13.69   14.10 

14.56 

14.37 

61.. 

13.82 

12.96 

13.75 

13  18 

13.24 

13.11    13.47 

13.94 

13.73 

63.. 

13.31 

12.41 

13.17 

12.61 

12.66 

12.54   12.86 

13.34 

13.10 

63.. 

12.81 

11.87 

12.60 

12:05 

12.10 

11.98  12.26 

12.74 

12.49 

64.. 

12.30 

11.34 

12.05 

11.51 

11.55 

11.44 

11.67 

12.16 

11.90 

65.. 

11.79 

10.82 

11.51 

10.97 

11.01 

10.92 

11  10 

11.60 

11.31 

66.. 

11.27 

10.32 

10.98 

10.46 

10.49 

10.41 

10.54 

11.04 

10.74 

67.. 

10.75 

9.83 

10.47 

9.96 

9.98 

9.91 

10.00 

10.50 

10.19 

68.. 

10.23 

9.36 

9.97 

9.47 

9.48 

9.41 

9  47 

9.97 

9.65 

69.. 

9.70 

8.90 

9.48 

9.00 

8.98 

8.92 

8.97 

9.46 

9.13 

70.. 

9.17 

8.45 

9.02 

8.54 

8.50 

8.44 

8.48 

8.97 

8.62 

71.. 

8.65 

8.03 

8.57 

8.10 

8.03 

7.98 

8.00 

8.49 

8.13 

73.. 

8.16 

7.62 

8.13 

7.67 

7.58 

7.53 

7  55 

8.02 

7.65 

73.. 

7.72 

7.22 

7.71 

7.20 

7.15 

7.10 

7  11 

7.57 

7.20 

74.. 

7.33 

6.85 

7.31 

6.86 

6.75 

6.70 

6.68 

7.14 

6.76 

75.. 

7.00 

6.49 

6.93 

6.48 

6.38 

6.33 

6.27 

6.72 

6.34 

76.. 

6.69 

6.15 

6.56 

6.11 

6.02 

5.98 

5.88 

6.32 

5.93 

77.. 

6.40 

5.82 

6.21 

5.76 

5.67 

5.64 

5.49 

5.93 

5.55 

78.. 

6.11 

5.51 

5.88 

5.42 

5.34 

5.31 

5  11 

5.57 

5.18 

79.. 

5.80 

5.21 

5.56 

5.09 

5.03 

5.00 

4.74 

5.21 

4.82 

80.. 

5.51 

4.93 

5.26 

4.78 

4.72 

4.70 

4  39 

4.87 

4.49 

81.. 

5.20 

4.66 

4.98 

4.48 

4.43 

4.41 

4  05 

4.55 

4.17 

83.. 

4.93 

4.41 

4.71 

4.18 

4.17 

4.15 

3.71 

4.24 

3.88 

83.. 

4.65 

4.17 

4.45 

3.90 

3.93 

3.91 

3  39 

3.95 

3.59 

84.. 

4.39 

3.95 

4.21 

3.63 

3.71 

3.69 

3.08 

3.67 

3.33 

85.. 

4.13 

3.73 

3.98 

3.36 

3.51 

3.48 

2  77 

3.40 

3.08 

86.. 

3.90 

3.53 

3.76 

3.10 

3.31 

3.27 

2.47 

3.14 

2.84 

87.. 

3.71 

3.34 

3.56 

2.84 

3.10 

3.05 

2  18 

2.89 

2.62 

88.. 

3.60 

3.16 

3.36 

2.59 

2.88 

2.83 

1  91 

2.64 

2.42 

89.. 

3.47 

3.00 

3.18 

2.35 

2.63 

2.58 

1.66 

2.39 

2.23 

90.. 

3.28 

2.84 

3  01 

2.11 

2.36 

2.31 

1.42 

2.17 

2.05 

91.. 

3.26 

2.69 

2.85 

1.89 

2.08 

2.02 

1.19 

1.98 

1.89 

92.. 

3.37 

2.55 

,'.'  7'! 

1.67 

1.80 

1.73 

.98 

1.61 

1.73 

93.. 

3.48 

2.41 

2.55 

1.47 

1.50 

1.43 

.80 

1.64 

1.59 

94.. 

3.53 

2.29 

2.42 

1.28 

1.20 

1.15 

.64 

1.49 

1.46 

95.. 

3.53 

2.17 

2.29 

1.12 

.93 

.86 

.50 

1.34 

1.34 

96.. 

3.46 

2.06 

2.17 

.99 

.68 

.50 

1.18 

1.23 

97.. 

3.2S 

1.95 

2.06 

.89 

.50 

1.03 

1.09 

98.. 

3.07 

1.85 

1.96 

.75 

.83 

.93 

99.. 

2.77 

1.76 

1.86 

.50 

... 

.60 

,50 

100.. 

2.28 

1.68 

1.76 

101.. 

1.79 

102.. 

1 .8(1 

103.. 

83 

104.. 

.60 

... 
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Table  No.  HI.  shows  the  expectation  oi  life,  oraver- 
after  lifetime,  al  ea<  b  age,  bj  nine  different  stand 
arda    Columns  (1),  (4),  and  (7)  are  from  the  figures  given 
in  Table  No,   Q.  j  columns  (2  are  based  on  Dr. 

Parr's  calculations  for  male  and  female  Lives,  respectively; 
columns  (5)  and  (6)  are  according  to  the  "New  Actuaries 
mortality  for  male  lives,  and  for  lives  not  newly  insured, 
as  already  explained  ;  while  in  <■■  <1  uinns  (8)  and  (9)  the  re- 
sults of  Mr.  Mid  h's  computations  from  the  statistics  of 
thirty  American  insurance  companies  are  given.  These 
various  "expectations"  are  given  as  being  of  interest  to 
the  genera]  student,  and  as  Bhowing  the  remarkable  agree- 
ment thai  exists  among  the  results  of  Buch  diverse  inves- 
tigations, as  well  as  their  interesting  differences;  but  it 

should   be  underst I  that,  contrary  to  a  very  popular 

Idea,  the  "  expectation "  is  nol  the  element  from  which 
life  insurant  e  premiums,  annuity  values,  and  bo  on,  are, 
or  can  be,  correctly  determined.  These  musl  be  calcu- 
lated by  a  method  thai  takes  account  of  the  precise  ]>n,i). 
ability  for  each  year  that  the  death  will  occur  in  that 
year,  as  true  results  cannot  be  reached,  where  compound 
interest  is  involved,  by  averaging. 

It  will  lie  seen  that  in  the  general  English  population, 
columns  (2)  and  (8),  tin- expectation  is  greatei  for  females 

than  for  males,  and   this   agrees  with   the  conclusions  of 

observers  elsewhere ;  bul  it  is  a  notable  fact  that  com- 
panies insuring  both  sexes  have  often  had  just  the  oppo- 
site experience,  and  the  expectation  shown  in  column  (9) 
is  less  than  that  in  column  (8)  for  all  bul  nineteen  ages,  at 
which  it  is  equal  or  slightly  higher.  This  is  presumably 
because  the  classes  of  women  whose  lives  are  offered  for 
insurance  are  not.  sanitarily,  a  fair  average  of  the  popula- 
tion ;  and  because  of  the  greater  difficulty  of  getting  a 
medical  examination  that  shall  truly  discriminate, 

Oscar  J>.  Ireland. 

MOSS,  CORSICAN  (Mbimede  Corse,  Codex  Med;  Bel- 
minthocorlon,  Worm  Moss.  etc.).  The  alga  properly 
known  by  this  name  is  AlsiMwm  Helminthocorton  kg.; 
Order,  Fwridem,  a  small,  brown,  marine  plant,  with  a 
tufted  thallus  of  simple  or  sparsely  forked,  pointed, 
thread-like  branches,  from  three  to  four  centimetres 
long.  It  is  a  native  of  the  Mediterranean  Sea,  and 
was  formerly  collected  on  the  shores  of  the  island  of 
Corsica,  from  which  it  receives  its  name.  The  anthel- 
mintic mixture,  however,  ■-till  to  be  found  in  European 
pharmacies  under  this  name,  includes,  besides  this,  sev- 
eral other  related  algae,  among  which  species  of  Cera- 
mium,  Polysiphonia,  Qigariina,  etc.,  are  commonly  met 
with.  There  is  nothing  unusual  in  the  composition  of 
any  of  the  above  to  explain  their  former  reputation  as 
vermicides — iodine,  bromine,  soda,  etc.,  in  composition, 
and  an  abundance  of  vegetable  jelly. 

As  a  medicine  Corsican  moss  is  of  the  past.  A  decoc- 
tion is  i  iccasionally  given  to  children  as  a  domestic  remedy 
for  lumbrici,  etc. 

Ali.ikd  Plants. — See  Moss,  Irish,  etc. 

ALLIED  DRUGS. — The  various  mucilages  and  starches 
and  their  sources.  The  anthelmintic  power  of  this  sub- 
stance is  doubtful.     See  Koosso.  W.P.  Bolles. 

MOSS,  ICELAND [Cetraria,  I.  S,  Ph.,  Br.  Ph.;  Lichen 
Tslandieus,  Ph.  6. ;  Lichen  d Island).  The  thallus  of  Ce- 
traria islandica  Acharius;  Order.  Lichenes.  This  is  a 
good-sized  terrestrial  lichen,  with  an  upright  or  ascending, 
long  and  narrow,  leathery,  wavy-margined,  olive-green 
thallus,  several  limes  diehotomously  branched  or  irregu 
larly  fan  shaped,  with  linear  or  cuneiform  lobes.  Apothe- 
da  shield-shaped  on  the  upper  surface  of  the  thallus.  It 
grows  in  ureal  abundance  on  the  surface  of  the  ground  in 
open  w  ood s  and  heaths,  and  on  mountain  sides,  in  the  arc- 
tie  and  the  colder  temperate  regions  of  both  hemispheres. 

It  is  a  valuable  pasture  plant  in  the  extreme  North,  anil 
is  also  employed  as  an  article  of  human  food  in  parts  of 
northern  Europe,  lis  medical  employment  is  one  or  two 
centuries  old. 

Dried  Cetraria  is  thus  described  :  "  From  two  to  four 
inches  (■")  to  lo  centimetres)  long,  foliaceous,  with  fringed 
and  channelled  lobes,  brownish  above,  whitish  beneath, 


brittle  and  inodorous  ;  when  softened  in  water,  cartilag- 
inous, and  having  a  slight  odor  ;  its  taste  is  mucilaginous 

and  bitter." 

Composition.— Sixty  or  seventy  per  cent.  laUehenin, 

a  starch-like  substance  found  also  in  many  other  lichens. 


Fig.  2360.— Iceland  lluss.    (LnersseiO 

It  is  structureless,  soluble  in  boiling  water,  gelatinizing 
upon  cooling,  and  yielding,  when  moist,  the  starch  reac- 
tion with  iodine.  Chemical  composition,  (Y.II.  Oi  same 
as  that  of  starch.  The  bitter  principle,  cetraric  add  or 
cetrarin,  crystallizes  in  tine  needles.  It  is  nearly  insol- 
uble in  water. 

Use. — Iceland  moss  Is  a  very  useful  demulcent,  and 
has  gentle  tonic  qualities,  for  which  it  is  indebted  to  the 
two  active  principles  above  mentioned.  It  has  no  specific 
action  upon  the  bronchi  or  lungs,  and  its  value  in  bron- 
chitis, etc.,  for  which  it  is  mostly  prescribed,  must  be  due 
to  its  combined  demulcent  and  tonic  actions.  Dose,  in- 
definite ;  a  decoction  is  officinal. 

Allied  Plants. — See  Ergot. 

Allied  Drugs. — See  next  article.  11'.  /'.  1: 

MOSS,  IRISH  (Chondrus,  U.  K.  Ph.  ;  Carrageen,  Ph. 

G. ;    Carragaheen,    Carrageen,  ou  Mousse  perlie,   Codex 


Fio.  2-'i51 . — Irish  Moss.     (Luerssen.) 

Med.),  Chondrus  crispus  I.yngb. ;  Order.  Floridea,  Alga. 
A  reddish-brown  or  purplish  alga,  with  a  fiat,  niauy- 
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times  forked  or  lobed  thallus,  of  very  variable  appear- 
ance, sometimes  with  broad,  flat,  wedge-shaped,  wavy, 
and  incised,  margined  lobes,  at  other  times  with  linear, 
roundish,  blunt,  or  emarginate  ones.  It  is  from  five  to 
twenty  centimetres  high,  of  a  translucent,  gelatinous  con- 
sistence. The  fructifications  (cystocarps)are  imbedded 
in  the  substance  of  the  thallus,  along  the  smaller  branches, 
where  they  can  be  felt  as  little,  wartlike  indurations  be- 
neath the  surface.  This  alga  grows  abundantly  along 
the  rocky  shores  of  Western  Europe  and  Eastern  Amer- 
ica, that  is,  on  each  side  of  the  North  Atlantic.  It  has 
for  a  long  time  served  as  an  innutritious  food,  and  as  the 
basis  of  vegetable  jellies  for  the  table  ;  it  is  also,  in  some 
localities,  fed  to  cattle,  and  used  as  a  stuffing  for  cheap 
mattresses.  Its  employment  in  medicine  is  of  recent  date, 
and  entirely  unimportant.  It  is  collected  on  the  coast  of 
Ireland  and  elsewhere  in  Europe,  also  upon  that  of  New 
England  and  elsewhere  in  America.  For  medical  or  ta- 
ble use  it  is  bleached  in  the  sun,  washed,  and  dried. 

Description. — Irish  moss  shrinks  considerably  in  dry- 
ing, and  if  exposed  to  the  sun,  or  repeatedly  wet  and 
dried,  bleaches  to  a  yellow  color.  It  is,  when  dry,  hard, 
horny,  and  brittle,  but  resumes  its  original  size  and 
consistence  after  long  soaking  in  water.  In  boiling  wa- 
ter it  almost  completely  dissolves.  Taste  mawkish,  mu- 
cilaginous, and  more  or  less  saline,  according  to  the 
thoroughness  with  which  it  has  been  cleansed.  It  will 
make  a  stiff  jelly  with  twenty  or  thirty  times  its  weight 
of  water. 

Composition. — Chondrus  consists  chiefly  of  a  muci- 
lage, common  also  to  many  other  alga?,  swelling  and 
nearly  dissolving  in  water,  and  drying  to  a  hard,  trans- 
parent substance.  It  is  precipitated  by  alcohol,  and  holds 
tenaciously  about  one-seventh  its  weight  of  mineral  mat- 
ter. It  contains,  in  common  with  other  marine  algae, 
minute  quantities  of  iodine  and  bromine  compounds. 

Medical  Employment. — For  colds,  coughs,  and  espe- 
cially acute  pharyngitis,  a  thin  mucilage  (decoction)  made 
of  Irish  moss  is  a  popular  household  remedy,  and  corre- 
sponds exactly  with  the  mucilage  of  slippery  elm  and 
flaxseed,  made  in  the  same  way.  It  may  be  sweetened 
and  flavored  with  lemon.  Boiled  with  milk  it  makes  an 
agreeable  jelly  ("  blanc-mange  "),  often  used  as  a  sick  diet, 
whose  value  depends  on  the  milk. 

Allied  Plants.— Several  species  of  Gigartina,  which 
have  the  same  properties,  are  employed  in  different  parts 
of  the  world  for  the  same  purposes  as  Carragheen.  One 
of  these,  G.  Spinosa  Greville,  the  agar-agar  of  China  and 
the  East  Indies,  has  lately  come  into  notice  as  furnishing 
a  stiff  jelly  of  valuable  qualities  to  the  bacteriologists. 

Allied  Drugs. — Slippery  elm,  flaxseed,  starch,  and 
the  gums  arabic,  tragacanth,  etc.  W.  P.  Bolles. 

MOTOR  DEPRESSANTS.  Under  this  heading  will 
be  described  those  medicinal  agents  which  possess  the 
power  of  directly  influencing  the  nervous  mechanisms 
which  preside  over  motion.  The  term  is  more  com- 
monly applied  to  the  drugs  that  directly  depress  the  mo- 
tor activity  of  the  spinal  cord.  That  the  latter  is  a  too 
restricted  meaning  of  the  term  is  shown  by  the  fact  that 
our  most  powerful  and  most  useful  motor  depressant — 
bromide  of  potassium — has  a  direct  depressant  action  on 
the  cerebral  motor  convolutions,  as  well  as  on  the  motor 
centres  in  the  medulla.  The  great  usefulness  of  this 
drug  in  epilepsy  is  undoubtedly  dependent  on  its  cere- 
bral action,  and  not  on  its  spinal  motor  depressant  influ- 
ence. 

The  different  bromides,  calabar  bean,  gelsemium,  co- 
nium,  and  curare  are  the  leading  direct  motor  depres- 
sants. Other  agents,  such  as  the  nitrite  of  amyl,  lobelia, 
chloral  hydrate,  and  tobacco,  although  motor  depres- 
sant, are  only  so  in  a  secondary  sense.  The  depressant 
action  of  the  former  group  only  will  be  here  dealt  with. 

Calabar  Bean. — When  a  large  dose  of  this  drug  is 
administered  to  one  of  the  lower  animals,  general  mus- 
cular tremor  sets  in,  and  almost  immediately  afterward 
the  animal  falls  to  the  ground  in  a  state  of  complete  mus- 
cular flaccidity.  If  the  dose  has  been  large  there  is  com- 
plete abolition  of  reflex  action.     The  tremors  continue 


during  the  whole  period  of  muscular  paralysis.  The 
paralysis  and  abolition  of  reflex  activity  are  'due  to  the 
direct  action  of  the  drug  on  the  spinal  cord,  and  not  to 
any  action  on  the  cerebrum,  nerves,  or  mus< 
have  both  positive  and  negative  evidence  of  the  truth  of 
this  statement.  If  the  paralysis  were  caused  by  the  di- 
rect action  of  the  drug  on  the  muscles,  these  structures 
would  not  respond  later  to  galvanic  stimulation,  as  they 
are  found  to  do.  That  the  paralysis  induced  by  calabar 
bean  is  not  caused  by  an  action  on  the  spinal  mixes  is 
proven  by  the  fact  that,  long  after  the  production  of  the 
paralysis,  and  even  after  death,  the  different  spinal  nerves 
will  conduct  impressions  to  their  tributary  muscle-.  A 
cerebral  origin  of  the  paralysis  is  eliminated  by  the  fact 
that  it  occurs  in  the  frog  after  the  removal  of  the  brain. 

We  have,  by  a  train  of  negative  experimental  evidence, 
shown  that  the  paralysis  is  spinal.  We  have,  however. 
positive  evidence  that  this  conclusion  is  correct.  If  all 
the  vessels  going  to  the  posterior  portion  of  the  spinal 
cord  of  an  animal  be  ligatured,  anil  if  then  calabar  bean 
be  injected,  it  will  be  found  that  the  anterior  limbs  be- 
come paralyzed,  while  the  posterior  escape.  The  portion 
of  cord  to  which  the  drug  has  had  access  is  depressed, 
while  that  part  from  which  it  has  been  cut  oil  by  the 
temporary  ligature  retains  its  functional  activity.  We 
therefore  have  conclusive  proof  that  the  motor  depres- 
sant action  of  calabar  bean  is  due  to  a  direct  influence 
that  it  exerts  on  the  spinal  cord.  Further,  it  is  univer- 
sally believed  that  this  action  is  brought  about  by  the  di- 
rect influence  of  the  drug  on  the  ganglion  cells  of  the 
anterior  cornua,  but  in  what  way  it  depresses  the  func- 
tional activity  of  these  cells  is  not  known. 

Bkomide  of  Potassium. — The  range  of  action  of  bro- 
mide of  potassium  as  a  motor  depressant  is  much  more  ex- 
tensive than  that  of  calabar  bean.  We  have  just  seen  that 
this  action  in  the  case  of  the  latter  drug  is  confined  to 
the  spinal  cord  ;  while,  as  will  be  presently  shown,  the 
bromide  affects,  in  addition,  the  cerebral  motor  convolu- 
tions and  the  afferent  nerves.  Both  have  a  depressing 
influence  on  the  motor  centres  in  the  medulla. 

When  bromide  of  potassium  is  injected  into  a  frog  in 
single  small  doses,  the  first  effect  is  the  production  of 
spasms,  but  these  soon  give  place  to  a  condition  of  mus- 
cular relaxation  and  total  abolition  of  reflex  action. 
Voluntary  movements  often  occur,  however,  even  after 
the  total  abolition  of  all  reflex  action.  This  fact  can  be 
taken  as  evidence  that  the  muscular  relaxation  is  not 
wholly  caused  by  a  direct  action  on  the  motor  centres  of 
the  brain  and  spinal  cord.  Even  after  the  loss  of  reflex 
action  the  muscles  respond  to  the  direct  stimulation  of 
them  by  a  galvanic  current,  a  proof  that  the  paresis  is 
not  due  to  muscular  poisoning  by  the  bromide.  That 
the  motor  nerves  take  no  part  in  the  production  of  the 
paralysis  is  shown  by  the  following  experiment  :  If  the 
vessels  of  the  hind  extremity  are  first  securely  tied,  and 
the  animal  is  then  poisoned,  the  paresis  occurs  in  the  hind 
extremities  as  well  as  in  other  parts  of  the  body. 

The  depressant  action  of  bromide  of  potassium  on  the 
afferent  nerves  is  a  matter  of  daily  experience.  The 
peripheral  terminations  of  the  afferent  nerves  are  more 
powerfully  depressed  than  any  other  part  of  their  course. 
It  has  recently  been  demonstrated  by  Albertoni  that  this 
drug  possesses  a  marked  action  in  depressing  the  irrita- 
bility of  the  cerebral  motor  convolutions.  So  marked  is 
this  action  that,  in  an  animal  fully  under  the  influence  of 
the  drug,  it  takes  a  much  more  powerful  faradic  cur- 
rent to  produce  contraction  of  the  muscles  governed  by 
these  centres,  when  irritated,  than  is  the  case  in  an  ani- 
mal not  under  its  influence.  Professor  Albertoni  con- 
ducted his  experiments  in  the  following  manner  :  He 
removed  that  portion  of  the  skull  in  dogs,  corresponding 
to  the  motor  areas  of  the  face  and  extremities,  and  ascer- 
tained the  weakest  current  from  a  faradic  battery  that 
was  able  to  induce  contraction  of  the  muscles.  The 
wound  was  then  brought  together  and  sufficient  time 
allowed  for  the  recovery  of  the  animal,  which  was  usu- 
ally very  rapid.  He  then  had  administered  to  the  ani- 
mal, in  its  food,  bromide  of  potassium  in  doses  of  from 
2  to  3  Gm.  (30  to  45  grains)  daily.     After  several  days, 
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the  psychomotor  zone  of  the  opposite  hemisphere  was 
laid  bare,  in  ordei  to  prove  Its  irritability,  and  t<>  com 
pare  it    with  the    state    ol    i  previously   ascer 

tained,  of  the  other  hemisphere.  The  uninjured  side 
u;i*  made  choice  of ,  for  the  reason  that,  on  account  of 
the  interference  previously  with  the  opposite  hemisphere, 
the  inflammatory  thickening  "I  the  membranes  would  in- 
fluence the  results,  in  everj  case  in  which  Professor 
Albertoni  performed  the  above  experiment,  he  found  a 
marked  difference  in  the  readiness  with  which  the  motor 
zone  reacted  to  the  faradic  current  before  and  after  the 
administration  of  the  bromide.  Previous  to  the  adminis- 
tration of  the  drug,  spasm  of  the  facial  muscles  and  ex- 
tremities could  be  induced  when  the  secondary  spiral  was 
one  hundred  and  ten  millimetres  removed  from  the  pri- 
mary spiral  ;  a  distance  of  seventy  millimetres  was  re- 
quired to  imhe  e  m  corresponding  spasm  in  the  same 
parts  after  the  administration  of  the  bromide.  These 
experiments  prove  beyond  doubl  thai  bromide  of  potas- 
siuin  possesses  a  marked  depressant  action  on  the  cerebral 

motor  area.    They  also  llirow  light  on  the  mode  in  which 

it  influences  epileptic  paroxysms. 
The  depressant  action  of  bromide  of  potassium  on  the 

motor  centres  in  the  medulla,  especially  on  the  respira- 
tory centre,  is  too  well  known  to  require  any  detailed 
description  here.  Its  depressant  action  on  the  spinal  re- 
Sex  mechanism  is  well  known,  and  daily  made  practical 
use  of  in  the  convulsive  disorders  of  childhood. 

According  to  the  severity  with  which  the  different  por- 
tions of  the  nervous  system  are  affected  by  this  drug,  they 
may  be  arranged  in  the  following  order :  I,  Spinal  cord  : 
2,  cerebral  motor  area  ;  3,  afferent  nerves  ;  4,  medullary 
motor  centres.  Wlien  the  bromide  is  pushed  to  the  ex- 
tent of  complete  saturation  of  the  system,  it  also  involves 
the  special  senses  in  its  depressant  action,  but  as  these 
are  extra-therapeutical  effects,  no  notice  will  be  taken  of 
them  in  this  connection. 

Cubabe.  —  When  a  small  quantity  of  curare  is  injected 
sulicutancously  into  one  of  the  lower  animals,  general 
muscular  paralysis  ensues,  the  only  muscle  escaping  be- 
ing  the  heart  muscle.  From  a  full  dose  the  paralysis  is 
so  profound  that  the  animal  lies  apparently  dead.  The 
heart,  however,  can  be  found  beating  vigorously,  and,  if 
any  artery  lie  cut  across,  the  blood  jets  forcibly  from  it. 
An  animal  can  be  kept  alive  for  an  indefinitelength  of 
time,  after  an  otherwise  fatal  dose,  provided  artificial 
respiration  be  maintained. 

How  is  the  paralysis  caused  by  curare  produced  ? 
Paralysis  may  depend  on  interference  directly  with  the 
functions  of  the  muscles,  or  with  those  of  the  motor 
nerves  which  supply  the  muscles,  or  it  may  be  due  to 
direct  involvement  of  the  nerve-centres. 

Bernard  was  the  first  to  show  that  curare  did  not  pro- 
duce paralysis  by  a  direct  action  on  the  muscles,  by  de- 
monstrating that  they  readily  contracted  in  a  frog  killed 
by  this  poison.  On  testing  the  motor  nerves  with  a 
galvanic  current,  however,  lie  found  that  there  was  no 
contraction  in  their  tributary  muscles  ;  and  to  ascertain 
whether  the  curare  acted  on  the  nerve-trunks  or  on  their 
terminations  in  the  muscles,  he  proceeded  in  the  follow- 
ing way  :  Be  prepared  a  muscle  of  the  hind  limb  of  a 
frog,  lea\  iim  a  portion  of  the  sciatic  nerve  attached  to  it. 
He  then  steeped  the  trunk  of  the  nerve  in  a  solution  of 
the  poison,  and  on  testing  its  functional  power  he  found 
it  unimpaired,  When,  however,  he  soaked  the  muscle  in 
the  solution,  si,  i hat  the  curare  came  into  contact  with  the 
ends  of  the  nerve,  paralysis  v\  as  produced.  The  action 
of  the  poison  was  thus  localized  to  the  ends  of  the  nerve 
in  the  muscle.  To  ascertain  whether  other  portions  of 
the  nervous  system  suffered  in  a  similar  way,  Bernard  re- 
sorted to  the  following  ingenious  experiment.  Owing  to 
the  paralytic  condition  of  the  motor  nerves,  there  is  no 
means  of  communication  between  the  nerve-centres  and 
the  muscles.  These  centres  might  or  might  not  be  af- 
fected. In  order  to  prove  whether  they  Buffered  or  not.  it 
was  necessary  to  exclude  the  limb  from  the  action  of  the 
poison,  so  that,  this  limb  retaining  its  power  to  move,  we 
should  have  an  index  of  what  was  going  on  in  the  nerve- 
centres.      The  artery  and  vein  in  the  leg  of  a  frog  were 


accordingly  tied,  and  then  the  curare  was  injected  under 
the  skin  of  the  back.  The  poiflon  Was  carried  to  every 
part  of  the  body  except  the  limb  whose  vessels  were  liga- 
tured.    When  tin-  whole  animal  was  poisoned  it  was  found 

that  pinching  of  the  skin  produced  no  movements  in  any 

part  of  the  body.  In  the  frog  with  the  occluded  Vessels 
no  movements  took  place  in  any  part  except  in  the  limb 
which  the  poison  did  not  reach,  no  matter  how  severe 
the  pinching  was  From  this  jt  is  clear  that  the  spinal 
coril  and  sensory  nerves  retain  their  functions,  and  that 
the  paralytic  action  of  curare  is  due  to  the  influence  that 
it  exerts  on  the  terminations  of  the  motor  net 

Curare  is  also  a  powerful  depressant  of  the  respiratory 
centre  in  the  medulla. 

Gblsemiux. — The   motor  depressant   action  of  gel- 

semium  is  more  easily  induced  in  the  lower  animals 
than  in  man.  It  is  only  in  overdoses  that  this  action  is 
present  in  a  marked  degree  in  the  latter.     Reference  is 

lii-re  made  to  a  general  motor  depressant  effect,  and  not  to 

the  local  palsies  that  are  almost  constantly  seen  even  after 

medium  doses. 

The  genera]  paralysis  resulting  from  gelsemium  has 
been  proved  conclusively  to  be  due  to  a  direct  action 
on  the  spinal  cord.     The  double  vision,  ptosis,  dilatation 

of   the  pupils,  and   paresis  of  accommodation   resulting 

from  llie  internal  administration  of  full  medicinal  d 

of  tins  drug  are  due  to  a  direct  influence  on  the  peripheral 

nervous  structures.  The  double  vision  is  generally  caused 
by  paresis  of  the  sixth  nerve, which  supplies  the  external 

rectus  muscle.     The  dilatation  of  the  pupils,  the  ptosis, 

and  the  paralysis  of  accommodation  are  due  to  the  action 
of  the  gelsemium  on  the  endings  of  the  third  nerve.  The 
glossoplegia  which  is  seen  after  full  doses  of  this  drug 
is  due  to  the  action  on  the  hypoglossal.  The  drooping  of 
the  lower  jaw  is  explainable  by  paresis  of  those  branches 
of  the  fifth  nerve  supplying  the  elevators  of  the  lower 
jaw.  It  is  a  curious  fact  that  gelsemium  has  a  paralyz- 
ing influence  on  the  sensory  terminations  of  the  fifth  nerve 
also,  and  especially  of  those  branches  going  to  the  lower 
jaw. 

The  depressant  action  of  gelsemium  on  the  bulbar  mo- 
tor centres  is  too  well  known  to  need  any  detailed  de- 
scription. 

Conium. — The  marked  motor  depressant  action  of  this 
drug  has  been  known  since  time  immemorial.  It  was 
the  means  employed  by  the  ancient  Greeks  to  rid  them- 
selves of  their  political  prisoners.  The  illustrious  Soc- 
rates was  poisoned  by  the  "  hemlock  cup." 

Conium  is  a  marked  motor  depressant,  this  action  being 
due  to  the  alkaloid  conia.  Convulsions  are,  however, 
not  infrequent  in  cases  of  conium  poisoning.  This  is  ex- 
plained by  the  fact  that  the  plant,  in  addition  to  conia, 
contains  a  second  alkaloid,  which  has  a  stimulating  ac- 
tion on  the  spinal  cord.  This  alkaloid  has  received  the 
name  of  methyl-conia.  Conia  and  inethyl-eonia  bear  a 
close  resemblance  in  their  pharmacology  to  physostigmine 
and  calabarine.  The  motor  depressant  action  of  conium 
is  certainly  not  due  to  an  action  on  the  muscles,  for  these 
respond  to  stimulation  as  they  do  in  health  ;  neither  is  it 
due  to  any  influence  on  the  spinal  cord,  for  if  a  limb  of 
a  frog  is  ligatured  (artery  and  vein)  and  the  animal  then 
poisoned,  movements  take  place  in  those  parts  which 
have  been  ligatured,  thus  showing  that  the  cord  is  able  to 
transmit  impressions.  The  action  is  brought  by  an  in- 
fluence exerted  on  the  whole  (nurse  of  the  motor  nerves. 
The  nerve-endings  in  the  muscles  are  more  profoundly 
affected,  however,  than  any  other  portions  of  the  nervi  s 

Janus  Sleicart. 

MOUNTAIN  CLIMATES.  So  much  attention  has  been 
latterly  bestowed  upon  the  remedial  and  even  curative 
effects  derivable  from  recourse  to  mountainous  regions, 
ami  to  elevated  plateaux,  that  a  special  article,  which 
shall  treat  briefly  of  the  meteorological  peculiarities  of 
such  regions  and  of  their  claims  as  therapeutic  resorts, 
may  well  find  a  place  in  the  present  work.  Accordingly 
the  writer  has  not  contented  himself  with  what  has  been 
said  respecting  the  climate  and  elimato  therapy  of  ele- 
vated regions  in  the  general  articles  on  Climate  and  on 
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Health  Resorts,  as  well  as  in  a  number  of  the  special 
articles  which  describe  individual  resorts,  but,  in  addition 
to  such  scattered  comments,  he  has  deemed  that  it  would 
be  well  to  present  to  readers  of  the  Handbook  a  special 
article  dealing  solely  with  the  subject  of  mountain  cli- 
mates, and  to  which  direct  reference  may  be  made  as  to  an 
epitomized  treatise  on  such  climates,  to  a  condensed  and, 
in  some  respects,  superficial  statement  of  our  present  im- 
perfect knowledge  of  them  and  of  their  physiological 
and  therapeutic  effects. 

The  subject  of  mountain  climates  appears  to  be  the  chief 
battle-ground  to-day  of  writers  on  climato-therapy.  We 
shall  make  no  attempt  to  lead  our  readers  into  the  thick 
of  the  fray.  A  "  reference  handbook  "  is  no  place  for  the 
presentation  of  a  multitude  of  conflicting  and  imperfect- 
ly digested  theories  ;  and  even  were  he  inclined  to  do  so, 
the  writer  has  neither  time  nor  space  for  making  such 
presentation.  Scanty  observation,  and  hasty  attempts  to 
reach  conclusions  from  insufficient  data  in  a  matter  of 
great  complexity,  are  the  chief  causes  of  the  controversy 
raging  over  the  subject  of  mountain  climates  ;  and  in  this 
department  of  medicine  it  may  be  accepted  as  pre-emi- 
nently true,  that  where  controversy  is,  there  is  ignorance. 
The  greater  part  of  the  controversy  over  mountain  cli- 
mates relates  to  the  "modus  operandi  of  the  meteorological 
peculiarities  existing  in  certain  of  the  factors  of  the  cli- 
mate of  elevated  regions,  and  notably  in  that  peculiarity 
which  is  most  characteristic  of  such  regions — to  wit,  the 
diminution  in  atmospheric  pressure.  There  is,  of  course, 
no  controversy  as  to  the  existence  of  a  relatively  light 
weight  of  atmosphere  overlying  points  of  the  earth's  sur- 
face which  are  raised  above  the  general  level ;  neither 
is  there  much  room  for  controversy  as  to  the  other  special 
features  of  climate  found  in  mountainous  districts  and 
on  plateaux.  Moreover,  it  is  generally  recognized  that  the 
climates  of  such  regions  possess  very  valuable  therapeu- 
tic power,  and  lead  to  beneficial  results  in  many  cases  of 
disease.  The  precise  nature  of  this  power  is  not  yet  fully 
understood ;  and  it  necessarily  follows  that  when  we  come 
to  consider  its  method  of  operation  upon  the  complex  hu- 
man organism,  whether  such  organism  be  in  a  normal 
or  healthy,  or  in  an  abnormal  or  unhealthy  condition,  we 
are  launched  forth  at  once  upon  a  very  sea  of  disputa- 
tion and  doubt.  The  writer  frankly  and  unblushingly 
confesses  that  a  voyage  upon  such  a  sea  has  for  him  no 
attractions,  and  that  it  exercises  no  beneficial  effect  upon 
his  mental  constitution.  In  his  ventures  upon  its  waters 
he  has  been  solely  in  search  of  such  flotsam  and  jetsam 
of  practical  fact  as  he  might  be  able  to  collect  for  his 
readers  ;  and,  thanks  chiefly  to  the  pilotage  of  Dr.  Her- 
mann Weber,  he  believes  that  he  has  found  a  few  frag- 
ments of  this  kind. 

The  first  step  toward  a  consideration  of  mountain  cli- 
mates is  the  determination  of  what  we  mean  by  moun- 
tains. In  this  article  our  chief  occupation  shall  be  with 
what  are  commonly,  but  somewhat  pleonastically,  termed 
"  high  altitudes  ; "  that  is,  with  elevations  above  sea-level 
which  equal  or  exceed  5,000  feet,  when  lying  within  the 
middle  portion  of  the  temperate  zone,  and  which,  when 
lying  within  the  tropics,  exceed  8,000  feet  or  thereabout. 
But,  in  addition  to  these,  it  will  be  our  duty  to  give  some 
consideration  to  places  of  less  elevation,  including  such 
as  are  commonly  regarded  as  "mountain  resorts;"  that 
is,  for  the  United  States  and  for  Middle  and  Southern 
Europe,  such  as  lie  from  about  2,000  to  5,000  feet  above 
sea-level. 

Mere  elevation,  unless  very  considerable  in  degree,  will 
not  entitle  a  region  to  be  regarded  as  one  properly  eligi- 
ble for  discussion  in  this  article.  Thus,  an  inland  place 
lying  on  a  plateau  at  a  height  of  less  than  3,000  or  4,000 
feet  above  sea-level  can  hardly  be  looked  upon  as  one 
which,  from  a  climato-therapeutic  point  of  view,  possesses 
the  peculiarities  of  a  mountain  climate.  On  the  other 
hand,  a  point  lying  within  the  limits  of  a  distinctly 
mountainous  region,  even  when  itself  standing  not  more 
than  2,000  feet  above  the  sea  (nay,  sometimes  much  less 
than  this),  may  justly  be  classed  as  a  mountain  resort. 
Diminished  atmospheric  density  is  a  meteorological  pe- 
culiarity belonging  in  common  to  both  these  two  classes 


of  places,  but  other  important  properties  of  a  truly  mi  >u:i- 
taiu  climate  which  are  generally  found  in  the  latter  will 
uniformly  be  lacking  in  the  former  class.  The  tempera- 
ture, rainfall,  and  humidity  of  a  place  lying  close  to  or 
among  mountains  are  all  greatly  modified  by  the  pre- 
cise topographical  relations  there  existing.  Thus,  situa- 
tion upon  the  windward  side  of  a  mountain  range  is  a 
very  different  thing  from  situation  upon  its  leeward  side  ; 
situation  at  the  bottom  of  a  deep,  narrow  valley  which 
runs  from  east  to  west  is  a  very  different  thing,  climati- 
cally, from  situation  in  a  precisely  similar  valley  of  which 
the  direction  is  from  north  to  south  ;  situation  in  the  lied 
of  a  wide  valley  is  a  different  thing  from  situation  at  the 
bottom  of  a  narrow  one  ;  location  part  way  up  the  side 
of  one  of  the  mountain-walls  which  enclose  a  valley  is 
quite  different  from  location  on  the  top  of  such  a  wail  or 
at  its  base,  and  two  places  lying  equally  elevated  above 
sea-level,  but  on  opposite  sides  of  a  valley,  will  differ  ma- 
terially as  to  the  climatic  advantages  and  disadvantages 
which  they  respectively  possess  as  residences  for  invalids. 
The  natureof  the  soil  and  the  character  of  the  vegetation, 
also,  exercise  no  little  determining  influence  upon  the 
climate  of  places  lying  in  the  midst  of,  or  in  close  prox- 
imity to,  a  mountainous  region.  Valley-bottoms  are  apt 
to  be  damper  and  more  subject  to  fogs  than  are  the  sides 
or  tops  of  the  surrounding  hills.  Not  infrequently  they 
are  colder  at  night  than  are  points  lying  part  way  up  the 
sides  of  the  valley-walls.  A  place  lying  immediately  he- 
low  a  forest  of  pine  or  of  other  trees  upon  a  mountain- 
side will  be  more  sheltered  against  downward  currents 
of  cold  air  at  night  than  will  a  place  lying  upon  a  bare 
and  treeless  hill-side.  In  the  case  of  a  valley  running 
north  and  south,  places  lying  upon  its  eastern  slope  wiil 
be  warmer  than  those  lying  upon  its  western  slope. 
When  a  range  of  mountains  extends  in  a  direction  at 
right  angles  to  the  prevailing  rain-bearing  wind  of  a 
country,  its  leeward  slope  will  enjoy  a  less  rainy  climate 
and  a  less  clouded  sky  than  will  its  windward  slope. 

So  much  by  way  of  comment  upon  the  variations  ex- 
isting in  the  type  of  a  mountain  climate.  Let  us  now 
turn  our  attention  to  those  general  features  which  char- 
acterize the  type.     These  are : 

a.  Diminished  atmospheric  density. 

b.  Reduction  in  temperature. 

c.  Relatively  low  absolute  humidity. 

d.  Powerful  insolation,  both  as  respects  heat  and  light. 

e.  Purity  of  air;  i.e.,  its  great  freedom  from  organic 
and  inorganic  dust,  and  from  noxious  gases  ("  aseptic 
air,"  Weber). 

These  five  properties  may  be  looked  for  in  the  climate 
of  every  elevated  region,  whether  such  region  be  of  a 
strictly  mountainous  character  or  whether  it  be  level  in 
regard  to  the  local  configuration  of  the  earth's  surface — 
that  is,  of  the  nature  of  a  plateau  or  table-land.  The  at- 
mospheric density  decreases  as  we  ascend  above  sea-level 
in  such  proportion  or  ratio  that,  at  a  height  of  2,500  feet, 
it  is  diminished  by  about  twelve  per  cent. ;  at  a  height  of 
5,000  feet,  by  about  sixteen  per  cent. ;  at  a  height  of  7,500 
feet,  by  about  twenty-five  per  cent. 

The  diminution  in  temperature  depending  upon  eleva- 
tion amounts,  in  the  temperate  zone,  to  about  one  degree 
Fahrenheit  for  every  three  hundred  feet  of  elevation. 

The  relatively  low  absolute  humidity  of  the  atmosphere 
found  in  elevated  regions  can  hardly  be  said  to  be  a  char- 
acteristic of  all  mountain  and  plateau  climates.  It  rather 
belongs  to  such  regions  as  attain  a  very  considerable  de- 
gree of  elevation  above  sea-level,  such  as  the  Davos  and 
Upper  Engadine  valleys  and  the  lofty  plains,  or  Rocky 
Mountain  foot-hills  region  of  Colorado  and  New  Mexico. 
In  the  two  former  mere  elevation  is  doubtless  the  chief  op- 
erative cause  of  a  relatively  low  absolute  humidity,  by  rea- 
son of  the  reduction  it  brings  about  in  the  temperature  of 
the  air.  In  Colorado  and  New  Mexico  the  presence  of  a 
quickly  drying  soil  and  the  absence  of  frequent  rainfalls 
are  unquestionably  operative  also ;  for  on  the  Rocky 
Mountain  plateau  the  relative  humidity  is  low  as  well  as 
the  absolute  humidity.  At  Davos  and  in  the  Upper  En- 
gadine the  relative  humidity  does  not  appear  to  be  espe- 
cially low. 
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That  the  miu's  rays  are  more  powerful  at  elevated  sta 
tions  than  they  are  al  placet  lying  al  <>r  near  sen  level 
mi  mi-  to  have  been  conclusively  proved.  With  respect 
to  the  brilliancj  of  the  sunlight,  it  may  be  said  thai  it  is 
probably  greater  throughout  the  year  In  mountain  regions 
than  on  low-lj  Ing  plains.  The  b<  al  of  the  suns  rays  ap- 
pears t"  be  greater  at  bigh-lying  stations  than  al  those 
of  less  elevation  during  the  winter  months;  during  the 
summer  months  Borne  experiments  l»y  Vblland  .seem  to 
prove  thai  the  contrary  condition  of  tilings  exists— name- 
ly, that  the  low  land  sun  temperature  is  higher  than  that  of 
the  highlands.  (See  article  Gebirgsclima,  in  Bulenburg's 
"Real  EncyclopSdie ; "  also.  Dr.  weber^s  article  on  (  li- 
mato  therapy,  in  Ziemssen's  "  Bandbucb  derallgemeinen 
Therapie.")*  As  indications  of  the  increased  lighting 
power  "i  the  sun's  rays  in  elevated  regions,  Dr.  Weber 
instances  the  superior  distinctness  and  clearness  of  out 
line  Bhown  by  photographs  taken  in  such  regions,  and 

also  the  intensity  of  color  found  in  such  Alpine  flowers  as 

the  gentian,  forgel  me  aot,  and  campanula  ;  the  same  va- 
rietii  ies  and  of  dowers,  when  found  growing 

in  the  higher  regions  of  the  Alps,  have  an  appearance,  he 
tells  us,  \\  hich  is  quite  different  from  thai  which  charac- 
terizes then)  when  g rowing  at  lower  levels.  The  contrast 
between  the  shade-  and  sun-temperatures  is  far  greater  at 
elevated  than  at  low-lying  stations.  Dr.  Charles  Denison, 
oi  Denver,  Col.,  estimates  the  increase  in  the  amount  of 
this  difference  to  be  equal  to  one  degree  Fahrenheit  for 
every  two  hundred  and  twenty  one  feet  of  elevation 
(  "The  Influence  of  High  Altitudes  on  the  Progress  of 
Phthisis,"  read  at  the  International  Medical  Congress 
of  187fi  i. 

A-  to  the  purity  of  mountain  air,  its  freedom  from 
particles  of  organic  and  inorganic  dust,  and  from  nox- 
ious vapors — this  valuable  property,  to  which  is  largely 
due  the  health-restoring  power  of  such  air,  is  very 
greatly,  if  not  chiefly,  dependent  upon  the  scantiness  of 
population  which  is  so  generally  characteristic  of  moun- 
tainous regions.  At  considerable  elevations  above  sea- 
level  in  the  temperate  zones  lowness  of  temperature 
doubtless  plays  an  important  part  in  freeing  the  atmos- 
phere from  all  impurities  caused  by  decomposing  animal 
and  vegetable  bodies.  In  certain  elevated  regions  the 
dryness  of  the  air  unquestionably  operates  to  check  or 
retard  such  decomposition.  During  the  winter  season  at 
such  "high-altitude "resorts as  Davos  and  the  Upper  En- 
gadine  freedom  of  the  air  from  dust  is  to  a  very  consider- 
able extent  insured  by  the  constant  presence  on  the  ground 
of  a  covering  of  snow.  Pasteur  found  the  air  on  the 
great  glacier  of  the  Mer  de  Glace  vastly  purer,  as  regarded 
its  freedom  from  bacteria,  than  the  air  of  the  neighboring 
village  of  Chamounix  ;  in  fact,  the  glacier  air  proved  to 
be  quite  free  from  bacteria,  while  the  Chamounix  air 
was  full  of  them  (Weber,  op.  cit.).  The  frequently  cited 
experiments  of  Miquel  showed  55,000  bacteria  "in  ten 
cubic  metres  of  air  on  the  Hue  de  Itivoli  in  Paris,  only 
600  in  an  equal  volume  of  air  inside  a  hotel-room  at  Thun, 
only  21  in  the  out-of-door  air  at  the  same  place,  and 
none  at  all  in  the  atmosphere  of  places  lying  in  the  Alps 
at  an  elevation  of  2,000  metres  (about  6,500  Feel  |. 

The  immunity  from  pulmonary  phthisis  enjoyed  by 
the  native  inhabitants  of  many  elevated  regions  is  no 
doubt  largely  due  to  this  purity  of  the  air  ;  it  is  also  in 
good  degree  a  result  of  the  out-of-door  life  and  pastoral 
occupation  of  such  inhabitants.  At  La  Cliaud  de  Fonds, 
a  town  lying  in  the  Jura  Mountains,  at  an  elevation  of 
sonic  :{,(H.H)  feel,  where  watchmaking  is  the  principal 
industry,  pulmonary  phthisis  is  as  prevalent  and  as  fatal 
as  it  is  in  the  low-lying  city  of  Berlin.  (See  article 
Gebirgsclima,  in  Eulenburg's  "Heal  Encyclopaedic") 
The  danger  of  presuming  upon  the  existence  of  pure  air 
at  any  mountain   resort,  simply  because  it  is  a  mountain 


*  A  table  "i.  page  858  <>f  vol.  ii.  of  tin-  Habdbooi  gives  in  parallel 
columns  the  >un-temperataraa  at  one  of  the  8  wise  stations  of  medium  alti- 
todeand  at  New  York  City,  a-  observed  daring  ten  mouths  oi  the  year 
1S80.  In  this  table  an  elevation  of  8,178  fe<  t  la  seen  to  !„•  more  thananf- 
ficicnt  to  oonnterbalanoe  a  difference  of  five  and  three-quartan  degrees  in 
latitude  as  regards  the  temperature  of  the  sun's  rayi  during  the  winter 
months.  On  the  other  hand,  New  York's  son-temperature  from  May  to 
November  seems  to  be  higher  than  that  of  the  Alpine  station. 


resort,  has  been  pointed  out  already  in  the  remarks  upon 
the  risk  of  overcrowding  contained  in  the  article  on 
Davos.    The  necessity  of  providing  good  drainage  and 

d  Water-supply  at    such  resorts  has   been   but  too  well 
demonstrated  in  the  outbreaks  of  typhoid  fever  at  CO 
tain  of  our  American  mountain  resorts,  which  outbreaks 
were  traceable  to  a  DegleCt  of  these  sanitary  precautions. 

The  presence  of  a  large  amount  of  ozone  is  said  to 
be  a  leading  Characteristic  of  mountain  as  it  is  of  sea  air ; 
it  is  also  s|:,ted  on  good  authority  that  positive  electricity 
is  more  prevalent  in  the  atmosphere  of   mountainous  ami 

other  elevated  regions  than  it  is  in  that  of  lowlands. 

With  regard  to  the  windiness  of  mountain  climates,  it 
is  impossible  to  lay  down  any  general  rule  of  practical 
value.      Elevation  is  probably  accompanied  by   increased 

liability  to  exposure  to  wind,  but  in  any  mountainous  re- 
gion shelter  from  wind  is  a  constant  accompaniment  of 
exposure  ;  sometimes  the  one  predominates,  sometimes 

the  other,  according  to  the  direction  of  the  prevailing 
winds  of  the  region,  and  according  to  the  height  and 
slope'  of  the  mountains  themselves.  The  study  01  windi- 
ness as  applied  to  mountain  climates  belongs  in  a  pre- 
eminent degree  to  the  special  consideration  of  local  cli- 
mates ;  it  is  a  part  of  the  study  of  climat  </*  localiti,  and 
such  information  as  the  reader  desires  on  this  point  he 
must  look  for  in  the  articles  on  individual  health  resorts. 
So  much  by  way  of  consideration  of  the  leading  charac- 
teristics of  mountain  climates.  We  shall  now  proceed  to 
discuss,  briefly,  the  physiological  and  therapeutic  effects 
of  such  climates. 

In  doing  so  it  will  be  most  convenient  to  separate  the 
effects  observed  at  places  of  considerable  elevation  (say 
from  4,000  to  6,000  feet  and  upward)  from  those  which 
are  characteristic  of  all  mountain  resorts,  but  which, 
when  found  alone  and  unaccompanied  by  the  special 
effects  of  great  elevation,  may  themselves  be  regarded 
as  proper  to,  and  especially  characteristic  of,  the  lower 
class  of  elevations.  In  studying  the  physiological  and 
therapeutic  effects  produced  by  the  climate  of  the  more 
elevated  class  of  mountain  and  plateau  resorts,  it  is  dif- 
ficult to  separate  those  which  are  due  to  mere  diminu- 
tion of  atmospheric  density  from  those  due  to  the  other 
moditications  of  climate  found  at  great  elevations,  and 
there  existing  as  accompaniments  of.  and  in  part  neces- 
sary results  of,  this  very  diminution  of  atmospheric  den- 
sity. Respecting  the  physiological  effects  of  lowered  air- 
pressure  we  have  already  spoken  briefly  in  the  article  on 
Health  Resorts  (vol.  iii.,  p.  531).  To  the  condensed  state- 
ment there  made  we  now  purpose  adding  a  few  almost 
equally  brief  remarks  upon  the  therapeutic  and  physiologi- 
cal action  of  "high-altitude  climates."  without  attempt- 
ing to  discriminate  between  the  parts  played  by  atmos- 
pheric rarefaction,  by  low  absolute  humidity,  by  powerful 
insolation,  and  by  the  other  associated  factors  of  such  cli- 
mates, and  taking  pains  to  fight  shy  of  the  controversy 
which  abounds  regarding  this  complex,  and,  as  j'et,  ab- 
struse subject. 

Circulation. — Resort  to  places  lying  5,000  or  6,000 
or  more  feet  above  sea-level  produces  at  first  an  in- 
crease in  the  rapidity  of  the  heart's  action.  The  amount 
of  this  increase  is  usually  not  very  great ;  as  a  rule  it 
lasts  only  a  few  weeks  (sometimes  only  a  few  days),  after 
which  time  the  pulse-rate  is  found  to  return  to  the 
normal.  Dr.  Weber  thinks  it  probable  that  the  force  of 
the  heart's  action  and  the  so-called  "strength"  of  the 
pulse  are  increased  by  sojourn  at  elevated  stations. 

The  circulation  of  blood  in  the  vessels  of  the  skin  is 
improved  by  residence  in  the  mountains,  partly  by  reason 
of  the  lowered  atmospheric  density,  partly  by  reason  of 
the  powerful  insolation.  It  is  probable  that  a  similar 
effect  is  produced  upon  what  we  may,  for  the  nonce,  call 
the  inverted  skin— to  wit,  the  mucous  membrane  of  the 
respiratory  tract.  Fpon  this  latter  it  is  quite  superfluous 
to  say  that  powerful  insolation  can  have  no  direct  action  ; 
but  lowered  air-pressure  will,  of  course,  be  operative 
here  just  as  it  is  upon  the  rest  of  the  air-exposed  surface 
of  the  body,  and  a  low  absolute  humidity  will,  in  addi- 
tion, be  operative  upon  the  pulmonary  surface — for,  by 
reason  of  the  constantly  high  temperature  of  the  interior 
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of  the  body,  what  is  to  the  exposed  skin  a  condition  of 
mere  absolute  dryness  in  the  atmosphere  becomes  to  the 
lungs  a  condition  of  potential  dryness,  of  a  dryness  hav- 
ing power  to  accelerate  evaporation  from  a  moist  surface. 
This  condition  of  things  holds  good,  to  be  sure,  only  in 
case  the  shade-temperature  of  the  air  be  considerably 
below  that  of  the  blood  (98.4°  F.) ;  but  in  all  "high-alti- 
tude "  resorts  of  the  temperate  zone,  and  in  mountains  of 
great  elevation  even  in  the  tropics,  the  temperature  is, 
with  rare  exceptions,  quite  low  enough  to  allow  of  this 
special  action  of  low  absolute  humidity  upon  the  surface 
of  the  pulmonary  lining.  The  colder  the  external  air 
the  greater  is  the  contrast  between  the  effect  of  a  low 
degree  of  absolute  atmospheric  humidity  upon  the  skin 
and  upon  the  lungs  respectively. 

Already,  in  the  general  article  on  Climate  and  in  the 
special  article  on  Davos,  reference  has  been  made  to  the 
comparative  values  of  absolute  and  of  relative  humidity 
as  climatic  factors ;  but,  while  adhering  to  the  opinion 
of  Dr.  Julius  Hann,  that  the  latter  is  the  better  and  more 
valuable  index  of  the  two  when  we  regard  climate  from 
the  physiological  and  therapeutic  point  of  view,  the 
writer  nevertheless  appreciates  the  plausibility  of  what  has 
been  said  by  Dr.  Steffen,  Dr.  Weber,  and  others  regard- 
ing the  special  action  of  combined  low  atmospheric  tempera- 
ture and  low  "absolute"  humidity  upon  the  pulmonary 
surface.  Although  the  inspired  air  tarries  but  a  short 
time  within  the  respiratory  cavity,  and  although  it  is 
probable  that  when  it  is  very  cold  such  brief  sojourn 
within  that  cavity  will  not  be  adequate  to  raise  its  tem- 
perature up  to  the  blood-heat,  nevertheless  this  brief  so- 
journ will  suffice  to  elevate  its  temperature  very  con- 
siderably ;  so  that  the  relative  humidity  of  the  air  within 
the  respiratory  cavity  under  such  conditions  will  doubt- 
less be  diminished,  just  as  happens  to  cold  air  of  low 
absolute  humidity  when  admitted  to  the  interior  of  an 
artificially  heated  apartment.  Thus  it  is  that,  with  a 
condition  of  low  atmospheric  temperature,  the  inside 
skin,  the  respiratory  mucous  membrane,  may  be  exposed 
to  air  of  low  relative  humidity  when  the  outside  skin  is 
not  thus  exposed.  After  all,  it  will  be  observed  that  in 
each  case  relative  humidity,  rather  than  absolute  hu- 
midity, is  the  index  to  the  physiological  action  of  the 
atmosphere  considered  as  to  its  dampness.  The  former 
is  a  measure  of  the  moisture-absorbing  power,  of  the 
"Evaporationskraft,"  of  the  air;  the  latter,  when  con- 
sidered apart  from  the  factor  of  atmospheric  temperature, 
is  not  such  a  measure.  So  far  as  the  lungs  alone  are  con- 
cerned, absolute  humidity  is  probably  a  weightier  factor 
in  climato-dynamics  than  is  relative  humidity. 

Respiration. — According  to  Dr.  Weber,  the  increase 
in  the  frequency  of  the  respirations  observed  in  persons 
resorting  to  elevations  of  from  4,000  to  8,000  feet  lasts 
only  a  comparatively  short  time,  and  is  inconsiderable 
in  amount  (two  to  five  respirations  per  minute).  In 
thirty  healthy,  or  nearly  healthy,  persons  who  had  passed 
from  two  to  twenty  weeks  at  elevated  stations,  a  large 
number  of  examinations  showed  no  alteration  in  respira- 
tory frequency  as  a  result  of  eighty-two  per  cent,  of  the 
examinations,  a  decreased  rapidity  of  respiration  in  six 
per  cent. ,  and  an  increased  frequency  (two  to  four  respi- 
rations per  minute)  in  twelve  per  cent.  The  question  as 
to  whether  the  volume  of  air  taken  into  and  expired  from 
the  lungs  with  each  respiratory  act  be  or  be  not  increased 
by  sojourn  at  elevated  stations  is  as  yet  in  controversy. 
That  the  diminution  in  atmospheric  density  found  in  all 
high-lying  regions  occasions  any  reduction  in  the  supply 
of  oxygen  below  a  point  sufficient  to  satisfy  the  demands 
of  the  human  organism  is  unlikely,  at  least  in  the  case  of 
elevations  amounting  to  less  than  6,500  feet.  Above 
that  point  it  is  possible  that  the  so-called  "oxygen  hun- 
ger "  may  manifest  itself.  Jourdanet  claims  that  it  does  so. 
Dr.  Yeo  thinks  that  the  diminution  in  the  amount  of  oxy- 
gen caused  by  the  rarefaction  of  mountain  air  is  in  good 
degree  compensated  by  the  relative  coldness  of  such  air, 
which  coldness  would  tend  to  increase  the  amount  of 
oxygen.  This,  he  thinks,  holds  good  especially  in  the 
case  of  glacier  air,  and  he  draws  a  parallel  between  the 
body  of  air  overlying  a  glacier  and  an  inverted  can  of 


milk  ;  in  a  can  of  milk  the  cream  accumulates  at  the  top, 
in  glacier  air  its  cream,  the  oxygen,  accumulates  at  the 
bottom. 

An  increase  in  the  circumference  of  the  chest  has  been 
frequently  observed  to  follow  protracted  residence  in  re- 
gions of  considerable  elevation.  Such  increase,  according 
to  Drs.  Boner  and  Weber,  is  due  to  the  extra  work  thrown 
upon  the  inspiratory  muscles  by  reason  of  the  lessened  re- 
sistance opposed  by  the  rare  tied  air  to  the  contracting  force 
of  the  pulmonary  elastic  tissue.  Large  girth  of  chest 
has  been  observed  to  be  a  characteristic  of  inhabitants  <>f 
elevated  regions.  In  fourteen  cases  where  poorly  devel- 
oped chest  existed  in  young  persons  not  yet  affected  with 
pulmonary  disease,  Dr.  Weber  found  a  residence  of  from 
three  to  twelve  months  at  a  considerable  elevation  above 
sea-level  to  be  followed  by  an  increase  of  chest-girth 
amounting  to  from  one  to  two  and  a  half  centimetres. 

Assimilation,  etc. — At  elevations  of  less  than  6,500  feet 
healthy  persons  experience  an  increase  in  their  appetite 
for  food.  The  same  is  true  of  most  invalids  who  retain 
a  moderate  amount  of  energy.  Some  of  the  feebler 
class  of  invalids,  especially  such  as  habitually  have  more 
appetite  in  warm  than  in  cold  weather,  experience  a  dim- 
inution in  the  desire  for  food  on  first  going  to  the  moun- 
tains, even  when  the  elevation  attained  does  not  exceed 
4,000  or  5,000  feet.  This  loss  of  appetite  may  be  but 
temporary  ;  it  may  sometimes  persist,  and  compel  a  return 
to  lower-lying  regions.  An  improvement  in  the  general 
nutrition  of  the  body,  and  in  the  quality  of  the  blood,  is 
usually  produced  by  sojourn  in  the  mountains,  and  ner- 
vous and  muscular  energy  are  increased.  As  to  sleep, 
there  is  no  absolute  rule — some  persons  sleep  better  and 
longer  ;  some  sleep  less  long,  but  perhaps  morerestfully  ; 
some  sleep  less  well  in  .elevated  regions  than  at  sea-level 
or  at  places  of  insignificant  elevation  above  sea-level 
(Weber). 

Cli.mato-thekapy. — In  discussing  the  therapy  of  moun- 
tain resorts  it  will  be  most  convenient  to  divide  such  re- 
sorts into  a  higher  and  a  lower  class,  and  to  consider 
each  class  separately.  Following  the  plan  adopted  by 
Dr.  Weber,  we  shall  speak  of  contra-indications  before 
setting  forth  the  pathological  indications  for  treatment 
at  each  of  the  two  classes. 

"High  Altitudes." — The  conditions  contra-indicating 
resort  to  the  higher-lying  mountain  and  plateau  stations 
are  :  Organic  disease  of  the  heart,  especially  when  ac- 
companied by  decided  disturbance  of  the  systemic  or 
pulmonary  circulation  ;  arterial  atheroma,  whether  due 
to  senility  or  premature  senility  ;  Bright's  disease  ;  asth- 
ma, when  accompanied  by  cardiac  disease,  emphysema, 
and  bronchiectasis  ;  chronic  bronchial  catarrh  with  em- 
physema and  bronchiectasis  ;  advanced  and  still  progress- 
ing pulmonary  phthisis  ;  tendency  to  pulmonary  haemor- 
rhages, when  cavities  exist  in  the  lungs;  diarrhoea,  when 
due  to  tubercular  ulceration  of  the  intestines  ;  tubercular 
laryngitis ;  complication  of  pulmonary  phthisis  with  es- 
pecially severe  dyspeptic  symptoms ;  epilepsy,  hysteria, 
and  organic  nervous  disease  ;  gout  and  rheumatism  ;  the 
possession  of  the  so-called  "erethitic"  constitution — that 
is,  of  an  especially  marked  tendency  to  elevation  of  tem- 
perature and  acceleration  of  pulse,  with  any  disturbance 
of  the  health.  Very  young  children  are  not  well  adapted 
to  residence  at  the  ' '  high-altitude  "  stations  of  Europe, 
but  in  our  warmer  Colorado  and  New  Mexico  resorts  they 
would  probably  do  better.  In  "  high-altitude  "  resorts, 
just  as  in  the  lower-lying  pulmonary  sanatoria,  the  prog- 
nosis is  not  good  in  patients  possessing  a  marked  hered- 
itary tendency  to  consumption.  Those  who  are  too  fee- 
ble to  take  any  out-of-door  exercise,  or  who  have  an 
exceptionally  feeble  power  of  resistance  to  cold  and  to 
changes  of  temperature,  are  hardly  proper  persons  to  be 
sent  to  the  higher-lying  stations,  at  least  of  the  temperate 
zone.  Senile  atheroma  has  already  been  specified  as  a 
contra-indication  of  "high  altitudes  ;"  senility,  without 
positive  evidence  of  this  arterial  change,  may  be  added  to 
this  list,  for  other  reasons  which  demand  no  detailed  ex- 
planation in  this  place. 

We  have  now  presented  a  pretty  long  list  of  conditions 
likely  to  render  recourse  to  the  higher-lying  health  sta- 
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tions  either  positively  risky,  or,  :ii  Least,  aol  especially  ad- 
visable, having  taken  our  data  from  the  works  of  various 
authorities  on  this  mbiect,  and  having  endeavored  to 
avoid  any  Important  omission.  Thai  equal  weight  i>  nol 
to  be  attached  to  all  these  contra  Indications  alike-  will  be 
manifesl  to  any  careful  reader.  The  sum-total  of  these 
pathological  Btat<  -  and  j  mptoms  may  be  regarded  as  the 
entire  mass  of  clinical  evidence  against  "high-altitude" 
resorts;  and.  while  none  of  them  should  be  forgotten,  it 
is  nevertheless  true  thai  the  clement  of  degree  should  be 
constantly  borne  iii  mind  by  the  physician  who,  when 
called  upon  t<>  gh  e  ad\  ice  to  a  patient  in  the  selection  of 
a  health  resort,  finds  one  or  more  of  these  contra-indicat- 
ing conditions  present,  inasmuch  as  the  existence  in  a 
slight  degree  oi  one  or  more  of  these  vetoing  factors 
should  not  counterbalance  positive  and  strong  indications 
for  the  "high-altitude1  treatment  possessed  by  the  pa- 
tient who  is  seeking'  his  counsel. 

Let  n-  now  turn  our  attention  to  a  consideration  of  the 
advantages  of  " high  altitudes."  We  shall  find  that  these 
are  beyond  question  very  considerable,  and  that  for  the 
amelioration  or  cure  of  pulmonary  phthisis,  in  particular, 
resorts  of  this  kind  are  quite  equal  to,  and  perhaps  supe- 
rior to,  any  others. 

It  is  especially  in  the  early  stage  of  consumption  that 
these  high-lying  resorts  are  found  to  be  beneficial,  and  it 
i-  probable  that  in  cases  but  little  advanced  in  this  di- 
a  larger  percentage  of  cures  has  been  hitherto  obtained  at 
"high-altitude"  resorts  than  at  health  stations  of  com- 
paratively low  elevation.  The  purity  of  the  air  and  its 
power  to  exercise  both  a  cooling  and  a  drying  influence 
upon  the  diseased  pulmonary  surface  are  no  doubt  largely 
to  be  credited  for  this  favorable  result.  The  improvement 
in  the  nutrition  of  the  lungs,  which  has  been  referred  to 
already,  is  another  important  factor  in  checking  the  mor- 
bid process;  while  the  general  tonic  influence  exerted  by 
the  climate  of  elevated  regions  upon  property  selected 
(  ases,  the  increased  appetite,  hardening  of  the  skin,  etc., 
are  none  of  them  to  be  lost  sight  of  in  studying  the 
healing  influence  of  "high-altitude"  climates  upon  this 
formidable  disease.  In  Dr.  Weber's  article  on  climato- 
therapy  (in  Ziemssen's  "  Handbuch  der  allgemeinen  The- 
rapie  ")  the  reader  will  find  stated  in  detail  the  beneficial 
effects  exerted  byr  "high-altitude"  climates  upon  each 
one  of  the  common  symptoms  and  complications  of  pul- 
monary phthisis.  Suffice  it  to  say  in  this  place  that  the 
presence  of  hemoptysis,  except  under  the  conditions 
specified  in  the  section  on  contra-indications,  does  not  ex- 
clude a  case  from  the  category  of  such  as  arc  ameliorable 
or  curable  by  "high-altitude"  treatment.  On  the  con- 
trary, it  has  been  observed  that  pulmonary  hemorrhages 
occur  less  frequently  at  elevated  than  at  low-lying  sta- 
tions. For  example,  at  Davos  Dr.  Ruedi  finds  that  "  cases 
of  hemorrhagic  phthisis,  where  the  haemorrhages  are 
profuse  and  the  physical  signs  slight,"  do  very  well.* 

As  an  example  of  the  results  of  "  high-altitude  "  treat- 
ment in  consumption,  we  refer  to  the  personal  experi- 
ence related  by  Dr.  Weber  {pp.  fit.).  Benefit  deriv- 
able from  "  high-altitude "  treatment  is  not  to  be  looked 
for  in  pulmonary  phthisis  alone,  but  may  be  also  ex- 
pected in  certain  cases  of  chronic  pleuritic  exudation 
and  of  unresolved  pneumonia.  In  certain  cases  of  anae- 
mia, from  malarial  poisoning  or  from  other  causes,  and 
for  persons  of  vigorous  constitution  suffering  from  the 
effects  of  mental  overwork,  the  higher-lying  mountain 
stations  arc  also  often  beneficial  ;  although  for  this  class 
of  indisposition,  or  ailment,  the  lower-lying  mountain 
resorts  are  usually  quite  as  good.  The  duration  of  the 
"  high-altitude  "  treatment  should  vary  in  different 
cases,  but  it  is  a  mistake  to  suppose  that  permanent  resi- 
dence in  such  a  climate  is  necessary  to  secure  perma- 
nency of  the  good  result  which  is  often  obtained  in 
(ases  of  phthisis.  On  the  contrary,  "high  altitudes," 
when  compared  with  warm,  low-lying  winter  resorts, 
are  more  likely  so  to  restore  the  patient  to  health  that 
this  restoration  will  prove  abiding  and  such  as  to  qualify 

*  Sec  "  The  High-Altitude  Treatment  ol  Phthisis,"  an  excellent  series 
i  i  articles  bj  a  ■pedal  correspondent  ..f  tin-  London  Lanoet,  in  the  num- 
bers of  that  journal  for  January  s,  February  18,  and  March  1'.',  1887, 


him  for  resuming  residence  at  hi-  own  home,  wher- 
ever that  may  be  Bituated  In  reporting  to  places  of 
:  elevation  the  invalid  should,  a-  a  rule,  break  the 
journey  at  one  or  more  halting-places  of  intermediate  ele- 
vation. Tin-  i-  especially  advisable  where  the  presence 
of  any  contra-indicating  symptoms  or  lesions  renders  the 
result  of  "high-altitude"  treatment  more  or  less  ques- 
tionable. On  returning  from  higher-  to  lower-lying  re- 
gions, it  is  equally,  perhaps  even  more  important  to  do 
so  gradually  and  by  easy  Btages.  Concerning  the  proper 
season  for  the  "  high-altitude  '  treatment,  it  may  be  said 
that  this  varies  with  the  disease  and  with  the  particular 
resort  chosen  :  for  a  determination  of  this  point  the  reader 
must  be  referred  to  the  articles  on  individual  health  re- 
sorts. 

Lower-lying  Mounlain  Resorts.  —  For  the  most  part, 
resorts  of  this  class  are  only  suitable  for  summer  resi- 
dence, not  being  high  enough  to  enjoy  the  powerful  in- 
solation and  marked  dryness  of  the  "air  which  charac- 
terize so  many  of  the  higher  mountain  stations  during 
the  winter  season.  The  purity  of  the  air  i-  less  marked 
than  at  higher  levels,  but,  owing  chiefly  to  the  sparseness 
of  the  population,  is  nevertheless  greater  than  it  is  on  the 
plains  ;  not  greater  than  at  the  sea-side.  The  contrast  be- 
tween the  day  and  night  temperatures  is  marked,  and  the 
dewfall  is  apt  to  be  heavy.  There  is  much  ozone  in  the 
atmosphere.  The  air  is  apt  to  be  filled  with  the  aro- 
matic, refreshing,  and  health-giving  exhalations  from  the 
trees  of  the  forests  which  usually  clothe  the  mountain- 
sides, and  its  more  complete  saturation  with  these  ex- 
halations is  insured  by  that  crowding  together  of  much 
woodland  within  a  limited  area  which  results  from  the 
configuration  of  the  ground.  Dr.  J.  Burncy  Yeo,  in  his 
valuable  work,  entitled  "  Climate  and  Health  Resorts," 
has  pointed  out  the  great  similarity  existing  between  the 
climates  of  mountain  regions  and  of  the  sea-side  respec- 
tively, and  the  error  of  those  who  regard  them  as  oppo- 
site, or,  so  to  say,  antipodal  one  to  the  other.  Both  are 
tonic  or  fortifying  ;  but  while  the  sea-side  exercises  usu- 
ally a  soothing  as  well  as  a  fortifying  action  upon  the 
invalid,  the  mountains  are  exciting  or  stimulating  as 
well  as  tonic  in  their  climatic  effect.  Hence,  for  el- 
derly persons  who,  in  the  mountains,  are  frequently 
tempted  by  the  tonic  action  of  the  air  to  over-exertion, 
the  sea-side  is  apt  to  be  a  safer  and  a  more  beneficial 
place  of  resort.  The  possible  risk  attending  a  visit  to 
places  of  even  very  moderate  elevation  above  sea-level,  in 
cases  of  cardiac  disease  (whether  known  or  unsuspected), 
has  been  alluded  to  in  the  article  on  Health  Resorts  (see 
vol.  iii.,  p.  533,  right-hand  column,  near  top).  For  pul- 
monary cases  many  mountain  resorts  of  moderate  eleva- 
tion will  be  found  useful  as  summer  sanatoria  ;  but  there 
is  quite  as  much,  and  perhaps  even  more,  need  for  care  in 
guarding  against  changes  of  temperature  at  this  season 
in  these  lower  hill-stations  as  there  is  during  winter  at  the 
resorts  of  the  "  high-altitude  "  class.  Children  generally 
do  better  at  the  sea-side  than  they  do  in  the  mountains. 

Among  conditions  indicating  the  advisability  of  a  sum- 
mer trip  to  the  mountains  may  be  mentioned  a  tendency 
to,  or  convalescence  from,  malarial  fever  (although  it  is 
not  every  mountain  resort  where  exemption  from  ma- 
larial poisoning  may  be  expected);  many  cases  of  hay- 
fever  and  of  uncomplicated  asthma  :  exhaustion  from 
brain  overwork  in  persons  possessing  a  naturally  strong 
constitution  both  physically  and  mentally,  and  a  condi- 
tion of  anemia  and  general  exhaustion  brought  on  by 
long-continued  summer  heat,  especially  among  dwellers 
in  large  cities  or  in  those  who  live  near  the  sea-coast. 

Huntington  liichards. 

MOUNT  CLEMENS  MINERAL  SPRING.  Location  and 
Post-office,  Mount  Clemens.  Macomb  County.  Mich. 

ACCESS. — From  Detroit  by  the  Grand  Trunk  Railway, 
or  by  steamer  leaving  daily. 

Therapeutic  Properties.  —  Besides  an  extremely 

large  proportion  of  sodium  chloride,  this  water  contains 
Other  valuable  ingredients  which  render  its  use  as  a  bath 
or  beverage  exceedingly  useful  in  the  treatment  of  chronic 
skin  affections,  rheumatism,  and  gout.     Thorough  pro- 
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Mountain  Climated. 
Mucoid  Degeu. 


vision  is  made  for  the  proper  and  comfortable  treatment 
of  patients. 
Analysis. — One  pint  contains  (temperature  56c  F.): 

Solids.  Grains. 

Carbonate  of  magnesium trace 

Carbonate  of  lime  0.497 

Chloride  of  sodium 1079.680 

Chloride  of  magnesium 16.200 

Chloride  of  calcium 21.552 

Sulphate  of  soda 9.656 

Sulphate  of  lime  4.400 

Sulphide  of  iron trace 

Iodine    0.0-10 

Silica  and  alumina trace 

Ammonia trace 

Potassium  salts trace 

Total 1132.025 

Gases.  Cub.  in. 

Carbonic  acid trace 

Sulphuretted  hydrogen 3.044 

Mount  Clemens  is  situated  about  twenty  miles  north 
from  Detroit,  on  the  Clinton  River,  which  empties  into 
Lake  St.  Clair  five  miles  east  of  the  city.  It  (Mount 
Clemens)  has  a  population  of  about  four  thousand.  The 
surrounding  country  is  attractive,  with  good  roads  for 
drives,  and  fishing  is  found  at  the  mouth  of  Clinton  Riv- 
er. About  1870  a  company  was  formed  to  manufacture 
salt  from  brine  pumped  from  a  well  twelve  hundred  and 
forty-four  feet  deep.  The  cure  of  a  foundered  horse,  ef- 
fected by  standing  in  the  mud  formed  by  drippings  from 
the  tanks,  caused  a  resident  afflicted  with  scrofulous 
troubles  to  try  bathing  in  the  water.  His  restoration  to 
health  was  the  origin  of  this  spring  as  a  health-resort, 
and  it  has  continued  to  increase  in  popular  favor.  There 
are  several  good  hotels  and  a  commodious  bath-house. 

George  B.  Fowler. 

MOUSSENA  (Boussena,  Codex  Med.).  The  bark  of 
Acacia  anthelminthica  A.  Rich.  (Albizzia  anthelminthica 
Ad.  Br.).  A  good-sized  shrub  of  the  warmer  parts  of 
Abyssinia.  It  is  said  to  be  an  efficient  taenicide,  "more 
certain  than  koosso,  acting  without  purging,  nauseating, 
or  producing  colic."    It  is  not  in  our  market. 

Allied  Plants. — See  Senna. 

Allied  Drugs. — See  Koosso.  W.  P.  Bolles. 

MUCOID  DEGENERATION  (/"'fa,  mucus;  eUoc,  like). 

Synonyms. — Mucous  degeneration,  mucoid  or  mucous 
metamorphosis  or  softening. 

Definition. — The  term  mucoid  degeneration  is  applied 
to  the  morbid  process  by  which  various  tissues  of  the 
body,  or  of  neoplastic  growths  or  exudations,  are  con- 
verted into  a  clear,  homogeneous  substance  containing 
mucin. 

Description. — Mucin  is  normally  present  in  the  vitre- 
ous humor  of  the  eye,  in  the  Whartonian  jelly  of  the 
umbilical  cord,  in  the  subcutaneous  and  inter-muscular 
tissues  of  the  fcetus;  and,  in  solution,  is  the  characteristic 
element  of  the  secretions  of  the  various  mucous  mem- 
branes, giving  them  their  tenacious  character.  From 
these  fluids  it  may  be  precipitated  by  the  addition  of 
acetic  or  mineral  acids,  alum,  or  alcohol.  Acetic  acid 
produces  delicately  fibrillated  masses,  which  swell  up 
but  do  not  dissolve  iu  water,  yet  are  readily  soluble  in 
an  excess  of  a  mineral  acid.  It  is  distinguished  from  the 
albuminates  by  a  relatively  less  proportion  of  carbon  and 
nitrogen,  and  by  the  absence  of  sulphur. 

In  the  mucous  secretions  mucin  is  the  product  of  a 
metamorphosis  occurring  in  epithelial  cells.  These  may 
be  gland-cells,  as  those  of  the  muciparous  follicles  of  the 
bronchial  mucous  membrane,  or  they  may  lie  superfici- 
ally, as  the  goblet-cells  found  in  the  mucous  lining  of 
the  gastro-intestinal  tract. 

Mucin  is  closely  related,  in  chemical  composition  as 
well  as  in  microscopical  appearance,  to  the  product  of  the 
colloid  or  vitreous  degeneration  ;  the  latter  has,  however, 
a  different  chemical  composition,  and  reacts  differently 
to  acids  and  alcohol. 

The  cell  that  is  undergoing  the  mucoid  metamorphosis 
swells  up,  owing  to  the  formation  within  it  of  one  or  more 
large  transparent  molecules,  which  also  displace  the  nu- 
Vol.  V.— 3 


cleus  and  crowd  the  granular  protoplasm  of  the  cell  to 
the  periphery,  or  into  little  groups  or  bands.  The  entire 
cell  may  thus  become  converted  into  a  glassy  globule, 
involving  the  destruction  of  the  nucleus.  It'niay  then 
rupture,  give  exit  to  the  contained  mucin,  and,  according 
to  some  authors,  recover  ;  according  to  Heidenhain,  how- 
ever, the  evacuation  of  the  muein'involves  the  death  of 
the  cell.  The  so-called  mucus-corpuscles  are  leucocytes 
which  have  undergone  the  mucoid  transformation. 
Whether  the  mucin  found  in  the  vitreous  humor  and  in 
the  Whartonian  jelly  is  a  result  of  this  metamorphosis 
affecting  cells  or  fibres,  is  not  known.  Its  presem 
the  subcutaneous  and  intermuscular  tissues  of  the  fcetus 
is  equally  difficult  of  explanation. 

_  The  morbid  process  involved  in  the  mucoid  degenera- 
tion is  identical  with  that  which  has  just  been  described, 
and  may  occur  in  either  a  cellular  or  a  fibrous  structure. 
It  is  often  intimately  associated  with  the  fatty  metamor- 
phosis, and  in  some  instances  is  confined  to  the  intercel- 
lular tissue,  while  the  fatty  degeneration  occurs  within 
the  cells. 

Mucoid  degeneration  finds  its  closest  analogy  to  the 
physiological  production  of  mucus  in  the  case  of  a 
catarrhal  inflammation  of  a  mucous  membrane.  Here 
the  increased  secretion  of  mucus  is  due  to  a  rapid  meta- 
morphosis of  epithelial  elements,  which,  with  the  aid  of 
the  microscope,  may  be  discovered  in  the  secretion  in 
every  stage  of  the  process.  The  gland-cells  are  often 
converted  into  translucent  globules,  and  in  membranes 
lined  by  columnar  epithelium,  the  goblet-cells  become 
vastly  more  numerous  than  they  are  during  physiological 
activity.  This  rapid  destruction  of  cells  implies  a  rapid 
new-formation  which  is  supported  by  a  hypersemic  con- 
dition that  is  always  present. 

A  cystic  softening,  due  to  mucoid  degeneration,  fre- 
quently attacks  cartilaginous  structures,  particularly  the 
costal  cartilages,  the  inter-vertebral  disks,  and  other  inter- 
articular  plates  in  old  persons.  A  similar  degeneration 
frequently  accompanies  acute  and  chronic  inflammations 
of  joints,  and  to  it  in  part  is  due  the  softening  of  bone  in 
osteo-malacia  and  in  the  vicinity  of  neoplasms. 

The  medulla  of  bones  and  the  subcutaneous  fat  are  lia- 
able  to  degeneration,  in  consequence  of  atrophic  changes. 

The  cellular  elements  and  stroma  of  neoplasms  are  also 
subject  to  mucoid  degeneration.  Probably  the  hot  ex- 
ample of  this  is  found  in  the  myxomata.  These  tumors 
all  contain  a  variable  amount  of  fibrous  or  reticular  con- 
nective tissue  and  a  peculiar  type  of  cells,  from  which  the 
mucin  is  supposed  to  be  derived,  and  they  are  classed  by 
some  authors  with  the  fibromata  or  lipomata.  The  more 
compact  fibromata  may  become  in  part  mucoid,  losing 
their  firmness  and  assuming  a  cystic  character.  A  simi- 
lar course  of  softening  and  final  disintegration,  more  or 
less  complete,  is  of  frequent  occurrence  also  in  lipomat- 
ous  tumors. 

The  sarcomata  are  especially  prone  to  undergo  this 
transformation,  the  degeneration  affecting  either  the  cel- 
lular elements  or  the  stroma.  The  tumor  thus  degener- 
ated is  designated  a  myxosarcoma. 

Clear  globules  of  mucin  are  sometimes  encountered  in 
the  cells  of  cancers,  especially  in  those  springing  from 
the  mucous  membranes  or  from  the  ovaries.  When  the 
degeneration  is  excessive,  affecting  both  stroma  and  cells 
the  tumor  assumes  a  translucent,  gelatinous  texture,  and 
receives  the  name  myxomatous  carcinoma,  or  carcinoma 
myxomatodes.  This  species  of  tumor  is  less  liable  to 
mucoid  degeneration  than  the  sarcoma. 

The  cells  of  adenomata  often  become  mucoid;  typical 
goblet-cells  are  sometimes  found  among  the  epithelial 
cells  lining  ovarian  and  intestinal  cysts.  The  colloid  de- 
generation also  may  give  this  appearance.  The  inter- 
cellular substance  of  the  enchondromata  is  sometimes 
softened  in  the  same  manner. 

Finally,  it  is  in  part  by  a  mucoid  metamorphosis  that 
blood-exudations  and  extravasations,  the  exudations  of 
croupous  and  catarrhal  pneumonias,  and  the  fibrinous 
exudations  on  the  surfaces  of  serous  membranes  in  a 
state  of  inflammation,  as  in  pleurisy  and  peritonitis,  are 
prepared  for  absorption.  James  M.  French. 
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MULBERRY  JUICE    1/  Br.  Ph.; Mure,  Codex 

Med  l.  The  juice  of  the  Black  Mulberry,  Morus 
Linn  Ordei  /  tit  tcea  Beveral  Bpecies  of  Mulberry 
are  in  cultivation,  generally  as  food  for  silk  worms, 
which  devour  the  leaves  The  above,  with  a  dark  black- 
berrj  like  cluster  of  pleasantly  acidulous  drupes,  origin- 
ally probablj  from  Western  Asia,  La  more  valued  for 
it-  fruit  than  leaves,  Bince  the  White  Mulberry,  Mo  run 
a  Linn.,  with  larger,  sweeter,  pale  yellow  fruits,  was 
introduced  from  China,  and  lias  largely  taken  its  place 
in  Bilk-worm  raising.  Our  North  American  Mulberry, 
M.  rubra,  with  dark  reddish-brown  fruits  of  mawkish 
taste,  n  sembles  the  firs!  named.  All  are  Bmall  trees  with 
heart-shaped,  more  or  less  rough  or  downy,  astringent 
leaves,  and  bitter,  disagreeable-tasting  purgative  harks. 
The  latter  have  been  used  as  taenicides.  Mulberry  juice 
i  dark  violet  or  purple  color,  a  taint  odor,  and  a  re- 
freshing, sweetish-sour  taste.  A  syrup  is  official  both  in 
England  and  France.  Qrapt  sugar,  Malic,  and  probably 
other  fruit  acids, ok  its  important  constituents.  It  is  em- 
ployed as  a  refrigerant,  and  as  a  vehicle  in  preparing 
li  ["he  great  use  of  milk  in  fevers,  etc.,  makes  the 
BOur  vegetable  drinks  less  available  than  they  used  to  be. 

.Villi  i •  Plants. — M.  tincioria  is  used  as  a  dye;  for 
the  order  see  Hbmp. 

A  1.1. i  i.i  i  Drugs. — Elder  Berries,  Barberries,  Tamarinds, 
and  other  fruits.  IT.  P.  Bolles. 

MULLEIN  (Bouillon  Mane  ou  Molene,  Codex  Med). 
Verbascum  Thapsus  IAan.  ;  Order,  Scrophulariaeem.  The 
common  woolly  Mullein  of  Europe  and  this  country  is 

familiar  to  everyone.  Both  leaves  and  flowers  are  re- 
garded as  of  medical  utility,  and  are  collected  for  the 
market. 

The  Mullein  of  the  German  Pharmacopoeia  (Flores 
Verbasci)  consists,  according  to  that  authority,  of  the 
flowers  of  Verbascum  pkloinoides  Linn.,  and  of  V.  thapsi- 
forme  Schrod.  The  flowers  are  all  much  alike  in  ap- 
pearance and  properties,  and  rather  indiscriminately 
gathered.  Mullein  is  but  little  used  in  this  country.  In 
Europe  it  appears  to  be  more  called  for.  It  is  devoid  of 
active  qualities,  and  makes  a  mild  tea  which  can  be  drunk 
freely  in  bronchial  catarrh,  etc.,  if  desired. 
Allied  Plants. — See  Foxglove.  W.  P.  Bolles. 

MUMPS.  Synonyms. — Cynanche  parotidsea  ;  paroti- 
tis ;  parotiditis  ;  Fr.,  Oreillon  ;  Ger.,  Ziegetypeter. 

Mumps  is  an  acute,  specific,  infectious  disease,  self- 
limited,  characterized  by  Inflammation  of  the  parotid,  and 
sometimes  of  the  submaxillary  and  sublingual  glands, 
with  a  tendency  to  migrate  into  the  mammas  or  testes,  and 
almost  invariably  ending  in  recovery. 

Nature  and  Etiology-. — Mumps  prevails  widely  as 
an  epidemic,  and  also  occurs  in  the  sporadic  form. 

1 1  is  propagated  by  a  peculiar  virus  the  nature  of  which 
is  unknown.  The  disease  is  communicated  by  contact 
with  the  infected,  and  by  the  intermediation  of  various 
substances  to  which  the  virus  adheres.  The  contagious 
principle  is  supposed  to  be  chiefly  transmitted  by  the 
bnath,  and  is  capable  of  reproducing  the  disease  from  the 
beginning  of  the  parotid  swelling  up  to  ten  days  or  two 
weeks  after  the  fever  has  subsided.     It  is  highly  conta- 

fious.  When  the  disease  breaks  out  in  schools,  chil- 
ren's  hospitals,  or  other  institutions  where  large  num- 
bers of  young  people  are  congregated,  few  escape,  unless 
protected  by  a  previous  attack.  However,  the  .suscepti- 
bility is  not  the  same  in  all  individuals. 

It  is  quite  rare  in  infancy  and  after  the  middle  period 
of  life,  occurring  chiefly  in  youth  and  early  manhood. 
Males  an-  more  prone  to  attack  than  females.  Like  the 
other  diseases  of  the  class  to  which  it  belongs,  it  rarely 
occurs  more  than  once  in  the  same  individual. 

It  is  more  apt  to  prevail  during  the  winter  and  spring, 
but  epidemics  have  been  observed  at  all  seasons.  Had 
hygienic  surroundings  very  certainly  favor  its  diffusion. 

The  period  Of  incubation  varies  greatly,  and  is  esti- 
mated by  differenl  authors  at  from  ten  to  twenty  days. 

Morbid  An  ltomy. — The  opportunity  for  post-mortem 
examination  in  cases  of  mumps,  for  obvious  reasons,  is 


very  limited.     On  this  account  pathologists  differ  as  to 

the  seat  of  the  morbid  process  ;  some  locating  it  in  the 
gland  proper,  and  other-  in  the  peri-glandular  connective 
tissue.     Among  those  who  maintain  the  glandular  origin, 

some  hold  that  it  is  rather  the  fibrous  stroma  which  sup- 
ports the  acini  than  the  acini  themselves,  which  are  pri- 
marily Involved. 

The  weight  of  authority  is,  perhaps,  in  favor  of  the 
initial  lesion  being  a  catarrhal  Inflammation  of  the  gland- 
ducts,  but  the  local  swelling  which  gives  character  to  the 
disease  is  unquestionably  largely  due  to  an  infiltration  of 
the  surrounding  cellular  tissue.  The  Bwelling  disappears 
by  the  absorption  of  the  exudation,  and  only  in  very  ex- 
ceptional instances  is  there  any  tendency  to  suppuration. 

Occasionally  the  glands  remain  enlarged  for  a  consider- 
able time,  and.  in  very  rare  instances,  the  enlargement 
and  hardening  are  permanent.  Atrophy  of  the  parotid 
ha-  also  been  observed  as  a  result  of  an  attack  of  mumps. 

SYMPTOMS,  —  Premonitory  symptoms  are,  in  most  in- 
stances, either  absent,  or  so  mild  as  to  attract  little  atten- 
tion. When  present  they  are  those  most  commonly  met 
with  in  mild  febrile  attacks  :  Chilliness,  hot  Hushes,  lan- 
guor, anorexia,  and  sometimes  vomiting  and  diarrhoea. 

Very  exceptionally  the  initial  symptoms  assume  a  grave 
character,  and  the  disease  is  ushered  in  with  high  fever, 
profound  depression,  persistent  vomiting,  and,  in  chil- 
dren so  predisposed,  with  convulsions. 

Fain  and  tenderness  in  the  region  of  one  or  both  parot- 
id glands,  if  not  present  from  the  beginning  of  the  ill- 
ness, very  soon  make  their  appearance,  and  are  never 
delayed  longer  than  twenty-four  or  thirty-six  hours. 
Swelling  appears  simultaneously  with  the  pain  and  ten- 
derness. It  is  at  first  noticed  in  the  depression  between 
the  mastoid  process  and  the  ramus  of  the  jaw,  and  is 
confined  to  the  gland.  However,  the  adjacent  cellular 
tissue  is  soon  invaded,  and  the  tumefaction  extends  for- 
ward on  the  face  and  downward  and  backward  on  the 
neck. 

The  degree  of  enlargement  varies  greatly,  being  at 
times  moderate  and  confined  to  the  parotid  region,  and  in 
other  cases  involving  a  large  portion  of  the  face  and 
neck.  When  both  parotids  are  involved  and  the  swell- 
ing is  fully  developed  the  configuration  of  the  face  is 
peculiarly  altered,  the  lower  half  of  the  face  being  enor- 
mously widened  and  the  outline  of  the  chin  lost  in  the 
oedema  of  the  neck.  The  swelling  is  firm,  slightly  elas- 
tic, and  moderately  sensitive  to  pressure.  The  head  is 
fixed  with  the  face  directed  straight  forward,  or,  if  but 
one  parotid  is  affected,  the  head  will  be  inclined  to  the 
diseased  side.  The  skin  usually  preserves  its  natural 
color,  but  may  be  red  and  glossy.  Slight  desquamation 
may  take  place  after  the  inflammation  has  subsided. 

More  or  less  fever  is  always  present,  lasting,  in  cases  of 
moderate  severity,  not  more  than  four  or  five  days,  but 
occasionally  it  is  intense  and  protracted. 

The  oedema  generally  extends  internally,  affecting  to  a 
greater  or  less  degree  the  mucous  membrane  of  the  ton- 
sils and  pharynx.  The  secretion  of  saliva  may  not  be 
materially  altered  in  quantity,  but  dribbles  continuously 
from  the  half-open  mouth. 

Earache,  or  a  constant  ringing  in  the  ears,  is  often  ex- 
perienced, and  the  hearing  is  temporarily  impaired,  and, 
in  very  rare  cases,  permanent  deafness  may  follow.  The 
movements  of  the  jaw  arc,  of  necessity,  greatly  impeded 
and  very  painful.  Speech  is  difficult,  and  the  voice  is 
husky  or  muffled 

.Mastication  and  deglutition  are  almost  entirely  sus- 
pended, the  patient  enduring  the  pangs  of  hunger  rather 
than  undergo  the  Buffering  required  to  satisfy  his  wants. 

Mumps  usually  affects  both  parotids,  but  not  simulta- 
neously; the  left  is  most  frequently  the  first  to  become  in- 
volved, and  in  from  two  to  four  days  afterward,  or  even 
when  the  swelling  lias  disappeared,  the  opposite  gland 
becomes  the  seat  of  disease.  Not  infrequently  the  affec- 
tion is  limited  to  one  side. 

Very  often  the  submaxillary  and  sublingual  glands  are 
affected  conjointly  with  the  parotids.  Dr.  Penzoldt,  of 
Erlangen,  records  an  epidemic  of  mumps  which  fell  un- 
der his  observation,   in  which   there   were  many  cases 
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Mulberry  Juice. 

.Muscles. 


where  the  diseased  process  was  almost  wholly  confined 
to  the  submaxillary  glands. 

The  swelling  reaches  its  height  in  from  two  to  five 
days,  remains  stationary  about  forty-eight  hours,  and  then 
rapidly  subsides,  making  the  duration  of  the  attack  from 
ten  to  fourteen  days. 

A  very  singular  and  inexplicable  feature  of  mumps  is 
the  tendency  for  other  organs  to  become  involved  by  so- 
called  metastasis.  The  testes  in  males  and  the  mammae 
in  females  are  the  glands  of  special  election.  This  me- 
tastasis is  much  commoner  in  males  than  in  females,  and 
less  common  in  childhood  than  in  adult  life.  When  the 
testicle  is  invaded,  it  becomes  swollen  and  painful,  and 
there  is  often  effusion  into  the  tunica  vaginalis,  with  oede- 
ma of  the  scrotum.  Bruising  of  the  testes  is  said  to  in- 
vite the  disease. 

The  migration  may  take  place  at  any  period  of  the 
parotid  swelling,  which  then  usually  subsides,  but  occa- 
sionally the  two  inflammations  run  their  course  together. 
Sometimes  the  inflammation  of  the  parotid  disappears 
suddenly  before  the  advent  of  the  metastatic  affection  ; 
in  this  event,  alarming  constitutional  symptoms  are  liable 
to  supervene.  There  may  be  high  fever,  headache,  de- 
lirium, or  profound  collapse,  which  promptly  disappear 
on  the  appearance  of  the  local  lesion.  The  new  affection 
runs  a  course  very  similar  to  that  of  the  original  disease, 
and  lasts  about  the  same  length  of  time. 

Prognosis. — Mumps  is  a  mild  though  painful  disease, 
and  almost  invariably  runs  a  favorable  course.  The  in- 
flammation of  the  parotid  rarely  leads  to  the  formation 
of  an  abscess,  contrasting,  in  this  respect,  strongly  with 
the  non-specific  form  of  parotiditis  which  occurs  in  the 
course  of  typhoid  fever  and  other  maladies. 

Occasionally  a  hard,  painless  enlargement  of  the  gland 
is  left,  which  persists  for  a  variable  time  and  disappears, 
but  which,  in  very  exceptional  instances,  may  be  per- 
manent. 

Atrophy  of  the  testicles  sometimes  results  from  the 
metastatic  orchitis,  or  their  function  may  become  im- 
paired from  occlusion  of  the  spermatic  duct. 

The  Diagnosis  is  rarely  attended  with  difficulty.  It 
can  scarcely  be  mistaken  for  any  affection  other  than  the 
non-specific  inflammations  of  the  parotid  glands,  which 
occur  as  complications  of  various  constitutional  dis- 
eases. 

The  comparative  mildness  of  the  general  symptoms, 
the  speedy  resolution  of  the  swelling,  and  the  epidemic 
character  of  mumps,  contrast  strongly  with  the  preceding 
severe  illness  and  the  inherent  tendency  to  suppuration 
which  constitute  the  clinical  features  of  the  non-specific 
or  symptomatic  parotiditis. 

Treatment. — The  treatment  is  purely  symptomatic. 
The  disease  is  self  limited  and  runs  a  definite  course,  un- 
influenced by  the  administration  of  drugs. 

The  patient  must  remain  in-doors,  preferably  in  bed, 
even  in  mild  cases,  until  convalescence  is  assured. 

On  account  of  the  difficulty  in  swallowing,  the  diet 
should  be  exclusively  fluid.  If  there  should  be  high 
fever,  a  bath  or  surface  sponging  with  tepid  water  will 
be  of  service.  Should  there  be  much  pain  or  restlessness, 
an  anodyne,  preferably  Dover's  powder  or  chloral,  may 
be  prescribed  ;  otherwise  refrigerant  diaphoretics,  such  as 
a  solution  of  bitartrate  or  citrate  of  potash,  or  the  neutral 
mixture  of  the  Pharmacopoeia,  will  meet  all  of  the  indi- 
cations. External  fomentations  to  the  neck  are  both  use- 
ful and  grateful  to  the  patient.  Soap  liniment,  to  which 
a  little  deodorized  tincture  of  opium  maybe  added,  warm 
olive-oil,  or  the  tincture  of  belladonna  and  glycerine  (  3  j. 
to  3  j.),  are  eligible  preparations  for  external  use. 

When  metastasis  to  the  testes  or  other  glands  takes 
place,  the  new  affection  should  be  treated  in  the  same 
manner  as  if  it  had  occurred  independently  of  the  parotid 
inflammation.  If  the  onset  of  the  metastasis  is  heralded 
by  great  prostration,  or  alarming  symptoms  of  any  kind, 
stimulants  must  be  freely  given  and  warmth  applied  to 
the  body. 

A  course  of  tonics  is  advisable  should  convalescence 
be  tardy. 

W.  J.  Gonklin. 


MUSCLES,  ANOMALIES  OF.  The  muscular  system 
of  man  is  subject  to  many  variations,  all  of  which  are  in- 
teresting from  a  morphological  point  of  view,  and  many 
are  important  surgically.  Not  only  do  muscles  vary  as  to 
form  and  attachment,  but  supernumerary  and  rudimen- 
tary muscles  are  not  infrequent.  Again,  some  may  be 
absent  in  a  certain  number  of  individuals ;  , .-;.,  the  pyra- 
midalis,  palmaris  longus,  etc. 

Many  muscles  are  mere  rudiments  of  those  which  ex- 
ist in  a  well-developed  condition  in  the  lower  animals, 
and  there  is,  in  fact,  no  muscular  variation  in  man  which 
has  not  a  corresponding  normal  condition  in  some  animal 
lower  in  the  scale. 

In  the  present  article  space  forbids  the  giving  of  any 
extended  account  of  muscular  variations,  for  it  is  a  sub- 
ject on  which  volumes  have  been  written.  It  is  only  in- 
tended to  describe  the  commoner  and  more  important 
anomalies,  especially  mentioning  those  whose  relation  to 
arteries  renders  them  of  surgical  interest.  The  reader 
who  wishes  to  obtain  a  fuller  knowledge  of  the  subject 
is  referred  to  Wood,  Turner,  and  others,  in  the  Journal 
of  Anatomy  and  Physioloyy ;  J.  Wood,  "  Proceedings  of 
the  Royal  Society,"  1864-69  ;  "  Guy's  Hospital  Reports  ;  " 
"St.  Thomas'  Hospital  Reports;"  Macalister's  "Cata- 
logue of  Muscular  Anomalies,"  in  "Trans.  Royal  Irish 
Academy,"  1872;  W.  Gruber,  in  the  Mem.  of  Acad..  St. 
Petersburg,  and  Virchow's  Archivf.  Klin.  Med.  ;  Henle, 
"  Handbuch,  Muskellehre  ;"  Hallett,  Edin.  Hal.  Jour., 
1845;  Krause,  "Handbuch,"  1880;  Testut,  "  Les  Ano- 
malies Musculaires  chez  1'Homme,"  Paris,  1884 ;  also 
various  papers  in  the  Journal  of  Anatomy  and  Physiology. 

Muscles  of  the  Head  and  Neck. — Occipito  Frontalis 
varies  much  as  to  size  and  position.  The  occipitalis  oc- 
casionally approaches  the  median  line,  and  may  be  di- 
vided into  several  portions.  Some  of  its  fibres  may  be 
continuous  with  the  posterior  auricular  muscle. 

The  Frontalis  may  send  slips  to  the  nasal  and  superior 
maxillary  bones.  Theile  says  that  it  generally  sends  a 
bundle  of  fibres  to  the  external  angular  process  of  the 
frontal  bone.  Its  fibres  have  been  described  as  normally 
continuous  with  the  levator  labii  superioris  alaeque  nasi. 

Auricular  Muscles. — Very  various  as  to  their  develop- 
ment. The  retrahens  is  very  often  of  large  size,  and 
its  tendon  frequently  arises  from  the  neighborhood  of 
the  external  occipital  protuberance ;  in  such  cases  its 
belly  is  very  fleshy,  and  may  be  divided  into  two  por- 
tions. It  is  sometimes  connected  with  the  transversus 
nucha?.  Cruveilhier  has  described  a  deep  musculu.s  au- 
ricularis  anticus,  which  goes  beneath  the  superior  from 
the  zygoma  to  the  outer  surface  of  the  tragus.  The  an- 
terior auricular  muscle  is  often  very  much  diminished  in 
size,  and  its  fibres  may  be  very  indistinct. 

Muscles  of  the  Nose. — Absence  of  the  pyramidalis  has 
been  observed.  The  compressors  and  dilators  are  often 
so  feebly  developed  as  to  be  seen  only  with  a  magnifying- 
glass. 

The  Musculus  Anomalus  (Albinus)  is  a  slip  described  as 
being  frequently  present.  Lying  beneath  the  levator 
labii  superioris  alaeque  nasi,  and  arising  with  it  from  the 
nasal  process  of  the  superior  maxillary  bone,  it  is  inserted 
into  the  same  bone  near  the  origin  of  the  compressor  naris. 

Muscles  of  the  Face. — Zygomaticus  Major.  Frequently 
double.  The  second  head  may  arise  in  the  neighborhood 
of  the  infra-orbital  foramen  or  from  the  masseteric  fascia 
below  the  zygoma.     It  is  sometimes  absent. 

Zygomaticus  Minor.  Frequently  absent.  It  may  be 
inserted  into  the  fascia  of  the  cheek.  It  may  be  fused 
with  the  levator  labii  superioris  proprius,  zygomaticus 
major,  or  frontalis.  It  is  not  infrequently  double ;  the  sec- 
ond head  may  arise  in  common  with  the  levator  labii  su- 
perioris proprius.  Sometimes  it  arises  from  the  orbicu- 
laris palpebrarum,  and  it  may  be  inserted  into  the  levator 
labii  superioris  proprius  or  levator  labii  superioris  alaeque 
nasi,  or  both. 

Levator  Labii  Superioris  Proprius  occasionally  sends  a 
slip  to  the  zygomaticus  minor.  The  writer  has  twice  seen 
this  muscle  arise  by  two  heads,  the  extra  head  arising 
from  the  malar  bone.  In  both  these  cases  the  zygomati- 
cus minor  was  present. 
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iut  (Bantorini).  Often  absent.  Bantorini  de- 
scribes ii  a-  double,  and  even  triple,  li  has  been  Been  to 
arise  from  the  zj  goma,  external  ear,  fascia  over  the  mas- 
toid process,  and  the  skin  over  the  upper  portion  of  the 
sterno  mastoid. 

li  Oris  (triangularis  menti).  Bantorini 
described  a  must  le,  the  transtn  rsus  menti,  w  hlch  is  some- 
times found  arising  from  the  inner  border  of  the  depres- 
sor, and  passing  downward  and  inward  across  the  mesial 
linebelov  the  chin  to  the  corresponding  part  of  the  op- 
posite 

Musctet  of  tin  Orbit.  —  Levator  Paipebra.  Sometimes 
absenl  or  fused  with  the  superior  rectus.  Budge  de- 
scribes the  tensor  trochlea,  which  is  a  muscular  slip  given 
off  from  the  levator  to  the  trochlea. 

The  muscles  of  the  eyeball  are  very  constant.    The 

tWO  heads  of   the  rectus  utiruux   have  been  seen  Separate 

to  their  insertion,  forming  a  double  muse],-.     Absence  of 

the  "titer  head  has  been  noted  by  .Macalister,  and  Cumow 
describe*  it  as  giving  slips  to  the  outer  wall  of  the  orbit 
and  lower  eyelid. 

Transversus  Orbita  (Bochdalek).  This  is  an  arched 
slip  of  muscular  fibres  passing  from  the  orbital  plate  of 
the  ethmoid  across  the  upper  surface  of  the  eyeball  to 
the  outer  wall  of  the  orbit  (Quain).     .Macalister  suggests 


Pig.  8352. 


-PP,  pterygoideus  proprius  :   EP,  external,  and  IP,  internal 
pterygoid  muscle.    (Shepherd.) 


that  it  is  a  deep,  displaced  slip  of  the  palpebral  fibres  of 
the  orbicularis. 

MuscU  8  of  Mastication. — Mass*  t<  r.  Monro  has  described 
a  bursa  as  occasionally  occurring  between  the  two  por- 
tions of  this  muscle,  and  Hyrtl  has  once  seen  a  bursa 
between  the  masseter  and  the  capsule  of  the  inferior 
maxillary  articulation. 

T,  mporal.  Henke  says  that  sometimes  the  temporal 
muscle,  and  sometimes  the  deep  portion  of  the  masseter, 
is  attached  to  the  fore  and  back  part  of  the  interarticular 
fibro-cartilages  of  the  lower  jaw,  or  from  these  borders 
muscular  fibres  arise  which  are  inserted  into  one  or 
other  of  the  afore-mentioned  muscles.  In  many  cases 
these  fibres  form  a  well-developed  muscular  belly,  the 
muxrultix  linijxiritlix  minor,  which  is  inserted  into  the  bot- 
tom of  the  sigmoid  notch  of  the  lower  jaw  (Henle).  The 
writer  has  occasionally  seen  a  deep  slip  from  the  temporal 
muscle  at  I  ached  to  the  pterygo-niaxillary  ligament.  This 
slip  is  sometimes  pierced  by  the  internal  maxillary  artery. 

Pterygoid*  US  WxU  rnVS.  A  considerable  portion  may  be 
inserted  into  the  capsule  of  the  inferior  maxillary  articu- 
lation. When  the  pterygoideus  proprius  is  present  the 
upper  head  is  of  small  size. 

Pterygoid*  "x  Proprius.  This  is  a  muscle  which  is  not 
infrequently  seen  arising  from  the  infra-temporal  crest 
of  the  sphenoid  and  pari  of  the  great  wing  itself  :  it 
then  passes  over  the  external  pterygoid  to  the  lower 
part  of  the  external  pterygoid  plate,  or  to  the  tuber- 
osity of  the  palate  and  superior  maxillary  bones.  It 
sometimes  receives  a  slip  from  the  upper  head  of  the 
external  pterygoid,  and  a  portion  of  the  upper  head 
of  the  muscle  may   arise  from    it.      The  writer  has  oc- 


casionally seen  the  j it er\  goideus  proprius  inserted  into 
the  pterygo-niaxillary  ligament  and  alveolar  process  of 
the  upper  juv.  8862).     In  one  case  it  sent  a  slip 

over  the  internal  pterygoid  to  be  inserted  into  the  inferior 

maxilla  near  its  angle.  Externally  thi-  muscle  is  ten- 
dinoUS,  and  deep  down,  muscular;  sometimes  it  is  tendi- 
nous along  the  inner  border  only.  When  the  pterygoi- 
deus proprius  i-   present,  the  upper  head  ol  the  external 

pterygoid  is  generally  much  diminished. 

Pterygospinosus  (Thane).  This  name  is  given  to  a 
muscular  slip  occasionally  seen  springing  from  the  spine 

of  the  sphenoid  and  inserted  into  the  hinder  margin  of 
the  outer  pterygoid  plate,  between  the  external  and  in- 
ternal pterygoid  muscles;  the  parts  are  frequently  con- 
nected by  fibrous  tissue,  and  sometimes  by  bone. 

Muscles  <>k  the  Ni-.ck. — Platysma  Myoides.  This 
muscle  varies  considerably  in  its  development.  It  is  some- 
times well  developed,  thick  and  red,  and  at  other  time-  it- 
fibres  are  pale,  thin,  and  hardly  to  be  seen.  It  has  been 
reported  absent  by  .Macalister.  The  platysma  may  reach 
over  the  clavicle  as  far  as  the  fourth  rib.  It  sometime- 
fails  to  reach  as  far  as  the  clavicle  :  in  such  eases  jt  is  re- 
duced  in   extent   at   other  parts  as  well.      It  may  have  an 

insertion  into  the  thyroid  cartilage  or  the  sternum.  When 
well  developed  it  has  been  seen  attached  to  the  lower 
jaw  above  and  to  the  clavicle  below.  The  upper  pari 
of  the  platysma  is  occasionally  joined  by  a  slip  from  the 
mastoid  process,  or  from  tin;  occipital  bone.  The  two 
muscles  not  infrequently  cross  each  other  in  the  median 
line.  The  writer  has  seen  the  lower  fibres  continuous 
with  some  fibres  of  the  musculus  Bternalis.  Fasciculi  in 
connection  with  this  muscle  have  been  traced  to  the 
axilla.  The  platysma  is  the  principal  representative  in 
man  of  the  skin  muscle  (panniculitis  carnosus)  of  the 
lower  animals.  In  most  mammals  with  loose  skins  il 
tegumentary  muscles  are  well  developed;  e.g.,  in  the 
hedgehog,  porcupine,  porpoise,  etc. 

Occipitalis  Minor.  This  is  the  name  given  to  a  bundle 
of  muscular  fibres  arising  from  the  fascia  over  the  upper 
end  of  the  trapezius  and  ending  in  the  fascia  over  the 
upper  end  of  the  stcrno -mastoid.  It  is  probably  a  modi- 
fication of  the  slip  which  occasionally  joins  the  platysma 
from  the  mastoid  process  or  occipital  bone. 

Sterno-cteido-mastoideus.  This  muscle  is  usually  con- 
sidered to  be  made  up  of  two  muscles,  the  stenio-mastoid 
and  cleido-mastoid.  Krau.se.  however,  regards  it  as  con- 
sisting of  four  muscles,  viz.:  il)  Sterno-mastoid,  (2)Bterno- 
occipital,  (8)  cleido-occipital,  (4)  cleido-mastoid.  The 
spinal  accessory  nerve  pierces  the  cleido-mastoid.  or  runs 
between  the  cleido-occipital  and  cleido-mastoid.  Krause 
suggests  the  name  tt<  rno-cleido-Tnajtoideo-occipitalis,  or  the 
musculus  quadrigeminta capitis,  lie  says  that  the  ordi- 
nary varieties  in  man  are  readily  explained  by  the  isola- 
tion or  absence  of  particular  parts,  or  by  the  extension  of 
the  cleido-occipitalis  to  the  occipital  protuberance.  Both 
the  cleido-occipitalis  and  sterno-occipitalis  may  be  feebly 
developed,  or  both  may  be  absent,  as.  indeed,  may  be  the 
sterno-mastoid.  Again,  the  cleido-occipital  or  cleido- 
mastoid  may  be  developed  as  separate  muscles.  The 
views  of  Krause  arc  supported  both  by  human  and  com- 
parative anatomy.  However,  for  ordinary  purposes  it  is 
sufficient  to  regard  the  sterno-mastoid  as  consisting  of 
two  muscles.  These  two  portions  may  be  completely 
separate,  or  may  join  together  at  a  much  higher  point 
than  usual.  This  separation  of  the  muscles  into  two  is 
the  normal  condition  in  the  greater  number  of  mammals  : 
e.g.,  ruminants,  solipeds,  the  majority  of  carnivora,  and 
many  of  the  anthropoid  apes. 

The  sterno-mastoid  and  cleido-mastoid  muscles  may  be 
completely  fused — a  condition  which  is  not  of  great 
rarity. 

Sternal  attachment  of  the  muscle  may  vary  ;  the  two 
sternal  tendons  may  unite  on  the  sternum  or  cross  each 
other.  The  writer  has  seen  the  sternal  tendon  of  one 
side  continuous  with  a  musculus  Bternalis  of  the  opposite 
side  (see  Fig.  2858). 

The  sternal  tendon  may  in  rare  cases  lie  divided  into 
two  portions,  inserted  separately  into  the  sternum.  The 
sternal  portion  has  been  noted  absent  bj   Macalister.     A 
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sesamoid  bone  is  sometimes  seen  in  the  tendon  of  the 
sterno-mastoid  ;  this  is  looked  upon  as  a  rudiment  of  the 
episternal  bone  of  monotremes  and  lizards. 

The  clavicular  portion  varies  considerably  as  to  the 
extent  of  its  attachment  to  the  clavicle  ;    it  not  infre- 


St.M. 
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Fig.  2353. — U.S.,  rectus  sternalis  continuous  with  (St.3f.)  sterno-mastoid 
of  the  opposite  side.     (Shepherd.) 

quently  covers  the  space  called  the  subclavian  triangle, 
and  this  should  be  borne  in  mind  when  performing  the 
operation  of  ligature  of  the  subclavian  artery  in  its  third 
part.  The  writer  once,  when  operating  on  the  neck, 
found  the  clavicular  portion  absent.  In  animals  with- 
out clavicles  the  cleido-mastoid  forms  part  of  the  cephalo- 
humeral  muscle,  being  continuous  with  the  outer  portion 
of  the  pectoralis  major  or  deltoid. 

Cleido-occipital  (Cephalo-humeral  of  Flower).  This  is  a 
muscle  described  by  Wood  and  others  as  arising  from  the 
clavicle  outside  the  cleido-mastoid  and  inserted  into  the 
superior  curved  line  of  the  occipital  bone  close  to  the  ori- 
gin of  the  trapezius.  It  is  usually  separated  by  a  distinct 
areolar  interval  from  both  the 
sternal  and  clavicular  fibres  of 
the  sterno-cleido-mastoid  (see  Fig. 
2354). 

This  muscle  corresponds  to  the 
cleido-occipitalis  of  Krause.   It  ex- 
ists as  a  separate  muscle  in  the 
guinea-pig,  hedgehog,  etc.   In  apes 
and  monkeys  it  is  always  present,  *  v 
but  is  in  them  continuous  with  the  L 
hinder  border  of 
the  true  sterno- 
cleido  -  mastoid. 
In  many  of  the 
carnivora,  as  the 
dog  and  cat,  it 
forms    part    of 
the   cephalo-hu- 
meral     muscle. 
Wood  found  this 
muscle      thirty- 
seven    times    in 
one  hundred  and 
two  subjects. 

The    sterno  - 

mastoid  has  been  described  as  sending  slips  to  the  angle 
of  the  lower  jaw  and  hyoid  bone  (Gruber).  The  sterno- 
hyoid and  omo-hyoid,  and  in  rare  cases  the  trapezius, 
may  unite  with  the  sterno-mastoid. 

A  tendinous  intersection  is  sometimes  seen  near  the 
lower  end  of  the  muscle  ;  the  same  intersection  is  seen  in 


Fig.  2354.— C.h.,  cephalo-humeral  muscle;  Sp. 
Cap.,  splenitis  capitis.  (After  Flower,  from  the 
dissection  of  a  Bushwoman,  Jour,  of  Anat.  and 
Phys.,  vol.  i.) 


the  sternohyoid  and  sterno-thyroid  muscles;  it  is  prob- 
ably the  remains  of  one  of  the  transverse  septa  of  the 
primitive  ventral  muscle-plate.  These  intersections  are 
seen  normally  in  the  rectus  abdominis. 

Levator  GlemculcB  arises  from  the  clavicle,  and  is  in- 
serted into  the  cervical  vertebrae.  A  fuller  description 
of  this  muscle  will  be  given  further  on,  under  Muscles  of 
the  Upper  Limb. 

Supraclavicu (uris  is  a  small  muscle  behind  the  - 
mastoid,  which  arises  by  a  slender  tendon  from  the  Bret 
piece  of  the  sternum,  crosses  above  the  sterno-clai 
articulation,  and  is  inserted  into  the  upper  surface 
clavicle.     When  present  on  both  sides  the  muscles  may 
be  continuous  in  the  middle  line. 

Tranm  rsus  Nucha.  This  is  described  by  many  anat- 
omists as  a  normal  muscle,  which  is  always  represented 
when  absent  by  tendinous  fibres.  It  arises  from  the  ex- 
ternal occipital  protuberance,  and  is  inserted  into  the 
aponeurosis  of  the  sterno-mas- 
toid (see  Fig.  2355). 

Strvno-hyoideus  occasional- 
ly arises  only  from  the  clav- 
icle. In  such  cases  there  is  a 
wide  interspace  at  the  root  of 
the  neck  devoid  of  muscle. 
The  writer  in  one  case  saw,  on 
both  sides,  the  sterno-thyroid 
and  sterno-hyoid  arise  alto- 
gether from  the  clavicle  an 
inch  outside  the  ster- 
no-clavicular  articu-  ""v. 
lation.     On  removing  ^* 

the  skin  and  fascia  the 
trachea  and  thyroid 
gland  immediately 
came  into  view.  77lr, ' 

This  muscle  is  oc- 
casionally double.  There  is 
sometimes  an  accessory  mus- 
cle seen  going  from  the  clav- 
icle to  the  hyoid  bone  (cleido- 
hyoid).  The  sterno-hyoid  has 
been  described  as  occasionally 
arising  from  the  sterno-cla- 
vicular  ligament  and  first  costal  cartilage.  It  is  some- 
times fused  with  the  muscle  of  the  opposite  side,  as  in  the 
horse.  The  muscular  fibres  are  not  infrequently  inter- 
rupted by  a  tendinous  intersection,  which  is  generally  on 
a  line  with  the  tendon  separating  the  two  bellies  of  the 
omo-hyoid.  This  intersection  is  seen  normally  in  some 
animals,  as  the  chimpanzee,  horse,  etc.  The  muscle  has 
been  noted  as  absent  on  one  side.  It  may  be  united  by 
slips  with  the  omo-hyoid,  mylo-hyoid,  or  sterno-thyroid. 
All  the  anomalies  above  mentioned  have  their  correspond- 
ing normal  condition  in  the  lower  animals. 

Sterno-thyroideus.  Occasionally  some  of  the  fibres  of 
this  muscle  continue  on  upward  and  are  inserted  into  the 
hyoid  bone  with  the  omo-hyoid,  or  are  continuous  with 
the  hyo-glossus  muscle.  A  few  fibres  may  be  continued 
into  the  thyrohyoid  or  inferior  constrictor  of  the  phar- 
ynx. In  one  case  the  writer  saw  it,  on  both  sides,  arise, 
with  the  sterno-hyoid,  entirely  from  the  clavicle.  Wal- 
sham  reports  a  case  ("  St.  Barth.  Hosp.  Rep.,"  1880)  where 
the  right  sterno-thyroid  arose  from  the  left  as  well  as  the 
right  side  of  the  sternum  and  crossed  the  trachea.  The 
left  muscle  was  rudimentary.  This  muscle  would  be  a 
source  of  embarrassment  in  performing  tracheotomy. 

In  the  gorilla  and  chimpanzee  some  fibres  usually  arise 
from  the  clavicle.  The  two  sternothyroid  muscles  are 
often  uniteil  at  I  heir  origins  across  the  middle  line.  Doub- 
ling of  the  muscle,  as  well  as  absence,  has  been  observed. 
A  tendinous  intersection  is  sometimes  seen  opposite  the 
tendon  of  the  omo-hyoid.  It  may  exist  in  both  the  sterno- 
hyoid and  sterno-thyroid  in  the  same  line. 

Costo-fasciali8.  Wood  describes  a  slip  arising  with  the 
sterno-thyroid  from  the  hinder  part  of  the  first  rib,  which 
crosses  the  carotid  vessels  to  be  inserted  into  the  cervical 
fascia  as  high  as  the  thyroid  cartilage. 

Sterno-fancialis.     This  is  a  slip  described  by  Gruber  as 


-  TiV,   transversus 
(After  Henle.) 
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arising  from  the  first  piece  of  the  Bternum  behind  the 
sterno  mastoid,  and  passing  upward  to  be  Inserted  Into 
the  fascia  of  the  subclavian  triangle,  It  might  be  called 
the  tensor  fascia;  colli 

Thyro  hyoid*  us.  This  muscle  is  often  fused  with  the 
sterno  tbj  roid,  and  in  such  case-  the  Bterno  thyroid  is  in- 
serted into  the  hyoid  bone,  Absence  of  this  muscle  has 
been  reported  ;  this  is  generally  due  to  a  fusion  of  the 
Bterno-thyroid  and  thyro-hyoid,  so  that  they  form  one 
muscle,  which  is  inserted  into  the  hyoid  bone.  The  mus- 
cle maj  in  divided  into  two  distinct  slips, 

Crico-hyoid,     Walsham  first  described  this  musi 
arising  from  the  lower  border  of  one  side  of  the  cricoid 
cartilage  and  inserted  into  the  lower  border  of  the  hyoid 
bone.    Gruber  also  mentions  its  occurrence. 

Depressor  Thyroidem.  A  small  muscle  described  by 
Bradley  as  arising  from  the  first  tracheal  ring,  passing 
over  the  cricoid  cartilage  ami  inserted  into  the  lower  bor- 
der of  the  thyroid  cartilage. 

Omo  hyoid*  us.  This  muscle  is  frequently  abnormal. 
In  250  subjects  examined  the  writer  found  anomalies  of 
the  omo  hyoid  in  39,  or  about  1  in  6.  The  muscle  may 
be  completely  absent,  and  in  rare  cases  it  has  been  noted 
double.  Again,  one  or  other  of  its  bellies  may  be  want- 
ing. When  the  an- 
terior is  absent,  the 
y  posterior  belly  ends 
in  the  cervical  fascia 
beneath  the  sterno- 
mastoid.  In  250  sub- 
jects the  writer  has 
seen  this  arrange- 
ment twice.  Some- 
times the  anterior 
belly  arises  from  the 
clavicle  and  ascends 
the  neck  directly  to 
its  insertion  into  the 
hyoid  bone  without 
having  any  interme- 
diate tendon  or  in- 
tersection.    This  has 

Fio.  8356.— Show6  the  omo-hyoid  muscle  con-  Deen  regarded  by 
tinuing  up  over  the  hyoid  bone  to  be  in-  some  as  absence  of 
serttd  into  the  inferior  maxilla ;  also,  the  {Jig  posterior  belly 
muscular  belly  going   from  the  tendon  of  rpi      Lj,        ,  *  " 

the  digastric  to  lie  inserted  into  the  body   f  ue    "Tilt  I    lias   OUiy 
of  the  hyoid  bone.     (Shepherd.)  Ill    one    subject    Seen 

this  anomaly ;  it  oc- 
curred on  both  sides.  This  muscle  has  been  called  the 
cl<  ido-hyoid.  In  some  rare  cases,  however,  the  posterior 
belly  is  altogether  absent,  the  anterior  arising  from  the 
fascia  covering  the  subclavian  triangle  (hyo-fancialis). 

The  posterior  belly  not  infrequently  arises  from  the 
clavicle  solely.  In  120  subjects  examined,  the  writer  has 
seen  this  arrangement  8  times  (1  in  15).  The  posterior 
belly  may  be  double,  the  supernumerary  portion  arising 
from  the  clavicle.  The  writer  has  seen  this  occur  9  times 
in  120  subjects.  In  these  cases  the  origin  from  the  clav- 
icle is  generally  extensive,  and  is  from  the  middle  third 
of  the  posterior  border  for  a  distance  of  two  and  some- 
times three  inches.  In  rare  cases  it  may  arise  from  the 
sternal  end.  The  posterior  belly  of  the  omo-hyoid  may 
be  so  bound  down  by  fascia  to  the  clavicle  that  the  sub- 
clavian triangle  is  obliterated.  In  ligaturing  the  subcla- 
vian, it  would  be  well  for  surgeons  to  bear  in  mind  this 
occasional  arrangement.  This  condition  is  present  more 
frequently  when  the  posterior  belly  arises  from  the  clav- 
icle. 

The  omo  hyoid  being  originally  fused  with  the  sterno- 
hyoid, it  would  be  natural  to  see  the  lower  portion  occa- 
sionally displaced  and  have  its  origin  from  any  of  the 
osseous  points  between  the  scapula  and  sternum,  or  to 
receive  supernumerary  heads  from  the  various  points. 

The  scapular  head  of  the  omo-hyoid.  besides  having 
an  accession  from  the  clavicle,  may  receive  one  from  the 
coracoid  process,  the  acromio-clavicular  joint,  the  acro- 
mion process,  and  even  the  first  rib. 

The  anterior  belly  of  the  omohyoid  is  occasionally 
double.     The  writer  has  seen  this  anomaly  three  times, 


-'  L.T. 


In  the  first   case   the   supernumerary   belly    WU    inserted 
into  the  superior  cornu  of  the  thyroid  cartilage  ;  in  the 

.'id,  Into  the  gnat   cornu  of  the  hyoid  :  and  in  the 
third  it  blended  with  the  sternohyoid. 

The  anterior  belly  not  infrequently  blends  witli  the 

sternohyoid   BO  as   to  form  one  broad   muscle,  which  is 

occasionally  bounded  below  by  an  arched  tendon,  as  in 

the  seal.      This  fusion  is  due  to  the  non-dilferentiation  of 
the  primitive  brachio-cephalic  sheet  from  which  tl, 
two  muscles  are  developed 

The  writer  has  twice  seen  a  portion  of  the  omo  hyoid 
muscle  pass  over  the  hyoid  bone  and  go  up  between  the 
anterior  bellies  of  the  digastrics  to  be  inserted  into  the 
lower  jaw  near  the  symphysis  (see  Fig.  2356). 

The  omo-hyoid  may  send  slips  to  muscles  in  the  neigh- 
borhood; e.g.,  sterno-mastoid,  Bternc-hyoid,  and  the  vari- 
ous muscles  of  the  submaxillary  region.  A  slip  has  been 
seen  going  from  the  posterior  belly  to  the  transverse  pro- 
of  the  sixth  cervical  vertebra. 
The  intermediate  tendon  of  the  omo-hyoid  may  be  ab- 
sent or  represented  by  a  tendinous  intersection. 

Comparative  Anatomy.  The  omo-hyoid  is  completely 
wanting  in  many  animals,  as  the  cat.  dog.  peccary,  mole. 

etc..  anil  also  in  rodents 
without  clavicles.  The 
anterior  belly  is  absent 
iu  the  orang-outang. 
The  muscle  arises  from 
the  clavicle  in  the  scink 
and  in  some  of  the  bats 
and  the  iguana.  The 
intermediate  tendon  is 
absent  in  many  mam- 
mals, as  the  echidna, 
ornithorhynchus,  the 
American  black  bear, 
and  some  of  the  quad- 
rumana.  In  the  seal  the 
anterior  belly  is  fused 
with  the  sterno-hyoid 
and  is  bounded  below 
by  an  arched  tendon. 

Lc vator  Gland v  lm 
Thyroidea.  This  is  a 
fibrous  or  muscular 
band  which  goes  from 
the  body  of  the  hyoid 
bone  to  the  isthmus  or 
one  of  the  lateral  lobes 
of  the  thyroid  gland. 
There  may  be  two  or 
three  slips.  The  writer, 
in  one  subject,  on  both  sides,  saw  this  slip  proceed  from 
the  oblique  line  of  the  thyroid  cartilage  and  go  to  each 
lateral  lobe  of  the  gland.  The  levator  thyroideae  islooked 
upon  as  an  aberrant  portion  of  the  muscles  between  the 
sternum  and  hyoid  bone  (see  Fig.  2357). 

Digaslricus. '  The  digastric  muscle  is  subject  to  many 
variations.  Occasionally  its  tendon  fails  to  pierce  the 
stylohyoid.  The  anterior  belly  is  very  often  abnormal: 
not  infrequently  the  two  anterior  bellies  unite  in  the 
median  line  and  completely  shut  out  from  view  the 
mylohyoid  muscles.  The  two  bellies  often  decussate,  as 
inthe  Norway  rat  and  ruminants.  It  is  not  uncommon 
to  find  the  anterior  belly  divided  into  two  or  more  parts, 
one  of  which  may  cross  the  middle  line  of  the  neck  and 
join  the  anterior  belly  of  the  opposite  side.  A  slip  from 
the  anterior  belly  may  join  the  mylo-hyoid,  or  decussate- 
in  the  middle  line  with  a  similar  slip  from  the  opposite 
muscle.  These  slips  may  be  looked  upon  as  varieties  of 
the  mento-hvoid  muscle,  described  below.  In  one  sub- 
ject the  writer  saw  a  well-marked  muscular  slip  given  off 
from  the  intermediate  tendon  and  inserted  into  The  body 
of  the  hyoid  bone  (see  Fig.  2350).  Also,  in  another  sub- 
ject there  was  complete  absence  of  the  anterior  belly  on 
the  left  side  ;  the  posterior  belly  ended  in  the  deep  cervical 
fascia  attached  between  the  hyoid  bone  and  angle  of  the 
jaw.  This  might  be  regarded  as  a  form  of  the  mouogas- 
tric  muscle,  which  is  well  seen  in  the  lower  animals,  as 


Fig.  2357. — L.T.,  levator  thyroideae,  go- 
ing from  hyoid  bone  to  left  lateral  lobe 
of  thyroid  body.     (Quain.) 
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the  camivora.  MacWhinnie  describes  a  ease  where  the 
muscle  was  monogastric  and  was  inserted  into  the  mid- 
dle of  the  body  of  the  lower  jaw.  In  rare  cases  a  mus- 
cular slip  from  the  angle  of  the  jaw  joins  the  anterior  or 
posterior  belly.  The  writer  once  saw  a  well-marked  ten- 
dinous slip  going  from  the  angle  of  the  jaw  to  the  poste- 
rior belly. 

The  posterior  belly  occasionally  receives  accessory  slips 
from  the  styloid  process.  It  has  been  seen  arising  en- 
tirely from  the  styloid  process.  It  is  sometimes  con- 
nected by  a  muscular  slip  with  one  of  the  constrictors 
of  the  pharynx.  Walsham  describes  a  tendinous  inter- 
section, and  in  one  case  a  distinct  tendon,  occurring  in  the 
posterior  belly.  The  posterior  belly  has  been  seen  to 
pass  behind  instead  of  in  front  of  the  carotid  artery. 

Occipito-hyoid.  Perrin  {Jour.  Anat.  and  Phys.,  vol.  v.) 
first  described  this  muscle  as  an  additional  digastric ;  he 
considered  it  as  homologous  with  the  stylo-hyoid  of  birds. 
The  muscle  is  double-bellied  ;  its  posterior  belly  arises 
from  fascia  covering  the  occipital  bone,  and  its  anterior 
belly  is  inserted  into  the  hyoid  bone  beneath  the  hyo- 
glossus.  Humphry  looks  upon  it  as  a  superficial  ap- 
pendage to  the  stylo-hyoid  and  digastric  muscles.  There 
is  a  similar  muscle  in  the  seal. 

Mento-hyoid  (Macalister).  This  is  the  name  given  to  a 
slip  of  muscle  of  variable  size,  and  sometimes  double, 


Fio.  2358. — Showing  mento-hyoid  muscle  (MS) ;  also,  the  anterior  bellies 
of  the  digastric  muscles  united  in  the  middle  line  by  muscular  fibres 
(D).    (Shepherd. ) 

which  is  not  infrequently  seen  passing,  superficial  to  the 
mylo-hyoid,  from  the  lower  jaw  near  the  symphysis  to  the 
body  of  the  hyoid  bone.  Occasionally  the  muscle  does 
not  reach  the  hyoid  bone,  but  ends  in  a  fascia  which  cov- 
ers the  mylo-hyoid  and  is  attached  to  the  bone.  It  is 
sometimes  triangular  in  shape.  Macalister  looks  upon 
the  mento-hyoid  as  a  differentiated  portion  of  platysma  ; 
but  it  is  probably  more  closely  related  to  the  anterior 
belly  of  the  digastric  and  the  sterno-hyoid  group,  which 
are  formed  from  the  superficial  brachio-cephalic  stratum 
of  muscle  (see  Fig.  2358).  The  mento-hyoid  exists  nor- 
mally in  many  animals,  as  the  bat,  hippopotamus,  etc. 

Stylo-hyoideus.  Occasionally  absent.  Testut  suggests 
that  in  cases  of  supposed  absence  of  this  muscle  it  is 
fused  with  the  posterior  belly  of  the  digastric.  A  divi- 
sion of  the  muscle  into  three  has  been  noticed.     It  may 


sometimes  pass  behind  the  carotid  artery.  It  is  occa- 
sionally inserted  into  the  tendon  of  the  digastric  or  lesser 
cornu  of  the  hyoid  bone.  Its  fibres  maybe  continuous 
with  the  mylo-hyoid,  thyrohyoid,  omo-hyoid,  or,  as  in  the 
ant-eater,  with  the  muscles  of  the  tongue.  It  sometimes 
arises  from  the  lower  jaw  and  goes  "to  the  hyoid  bone 
(hyo-maxillaris)  ;  again,  it  may  not  reach  the  hyoid  bone, 
but  go  from  the  styloid  process  to  the  angle  of"  the  lower 
jaw,  as  in  birds  (stylo-maxillaris).  The  writer  has  seen 
this  muscle  absent  in  two  subjects,  once  on  both  sides. 

Stylo-chondro-hyoidcus  (Douglass);  Stylo-hyoideus  alter 
(Albinus).  This  is  an  additional  muscle,  which  occ 
ally  replaces  the  normal  stylo-hyoid  and  has  the  course 
of  the  stylo-hyoid  ligament ;  in  other  words,  it  is  the  stylo- 
hyoid ligament  become  muscular.  It  is  inserted  into]  he 
lesser  cornu  of  the  hyoid  bone  and  passes  behind  the 
carotid  artery.  In  one  case,  noted  by  the  writer,  where 
this  muscle  existed  the  normal  muscle  was  represented  by 
a  thin  tendinous  slip.  The  normal  stylo-hyoid  and  this 
muscle  frequently  are  present  together.  The  stylo-hy- 
oideus alter  may  receive  a  slip  from  the  lower  jaw.  In 
120  subjects  the  writer  has  seen  this  muscle  9  times  ;  3 
times  it  occurred  on  both  sides  of  the  same  subject. 

Stylo-hyo-thyroideus.  This  is  the  name  given  by  the 
writer  to  a  muscle  seen  by  him  in  a  female  subject  in  the 
anatomical  rooms  of  McGill  University  during  the  win- 
ter session  1885-86.  On  both  sides  of  a  thin  female  sub- 
ject, in  addition  to  the  usual  stylohyoid,  a  stylo-chondro- 
hyoid  was  present.  On  the  left  side  this  muscle  gave  off 
a  slip  to  the  middle  constrictor  of  the  pharynx.  On  the 
same  side,  arising  in  common  with  the  stylo-chondro- 
hyoid,  was  another  muscle  of  the  same  size,  this  had 
a  well-developed  belly,  and  passed  down  posterior  but 
parallel  to  the  above-mentioned  muscle  to  a  little  above 
the  hyoid  bone ;  here  it  left  its  companion  and  developed 
a  well-formed  round  tendon,  which  passed  under  the  mid- 
dle constrictor  and  was  inserted  into  the  tip  of  the  su- 
perior cornu  of  the  thyroid  cartilage.  The  stylo-pha- 
ryngeus  was  of  normal  size  and  insertion. 

Mylo-hyoid.  The  median  raphe  between  the  two  mus- 
cles is  sometimes  absent.  The  mylo-hyoid  is  often  closely 
united  to  the  anterior  belly  of  the  digastric,  and  may  be 
partially  replaced  by  it.  The  sterno-hyoid,  omo-hyoid, 
or  stylo-hyoid,  may  send  slips  to  it.  The  muscle  may  be 
divided  into  two  portions,  an  anterior  and  posterior,  sep- 
arated by  a  considerable  interval.  This  is  the  arrange- 
ment in  some  of  the  rodents.  A  deficiency  of  the  fore 
part  is  of  common  occurrence,  the  origin  not  reaching 
farther  than  the  canine  tooth  (Quain). 

Genio-hyoideus.  The  two  muscles  may  be  fused  in  the 
middle  line.  It  occasionally  receives  a  slip  from  the 
great  cornu  of  the  hyoid  bone.  It  may  be  closely  united 
with  the  genio-hyo-glossus  or  hyo-glossus. 

Genio-hyo-glossus.  This  muscle  has  been  found  united 
with  the  genio-hyoid.  The  two  muscles  may  be  fused 
together,  no  cellular  interval  separating  them.  Slips 
have  been  seen  going  from  the  genio-hyo-glossus  to  the 
epiglottis,  stylo-hyoid  ligament,  and  lesser  cornu  of  the 
hyoid  bone.  An  accessory  muscle  has  been  described  by 
Henle,  Luschka,  and  Bochdalek,  going  from  the  mental 
spine  to  the  hyoid  bone  between  the  two  genio-hyo-glossi 
muscles. 

Hyo-glossus.  Sometimes  pierced  by  the  lingual  artery. 
The  middle  portion  of  the  muscle  is  occasionally  absent, 
leaving  a  larger  or  smaller  interval  between  the  outer  and 
inner  portions,  and  exposing  the  lingual  artery  (see  Fig. 
2359).  The  lingual  artery  may  lie  on  the  muscle  instead 
of  beneath  it. 

Tritico-glossus  (Bochdalek).  This  is  a  small  muscular 
slip  which  arises  from  a  cartilaginous  nodule  in  the  thyro- 
hyoid ligament,  and  passes  upward  and  outward  to  join 
the  posterior  part  of  the  hyo-glossus. 

Ghondro-glossus.  This  has  been  described  as  a  distinct 
muscle,  occurring  normally,  separated  from  the  hyo- 
glossus  by  the  pharyngeal  fibres  of  the  genio-glossus.  It 
arises  from  the  base  of  the  lesser  cornu  and,  spreading 
out,  is  inserted  into  the  dorsum  of  the  tongue  near  the 
middle  line. 

Stylo-glossus.     The  stylo-glossus  is  occasionally  absent. 
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The  writer  once  saw  it  absent  on  botb  Bides  of  the  same 
subject,  There  Is  sometimes  an  additional  origin,  from 
the  angle  of  the  lower  jaw  or  the  Btylo-maxillary  liga 
ini-iit.  The  whole  muscle  may  arise  from  these  i •■  >i nt --, 
the  Btyloid  origin  being  absent.  When  it  arises  from  the 
angleol  the  jaw  it  is  called  the  mylo-glossus.  Gruber  has 
described  a  rare  origin  of  this  muscle,  from  the  external 

lilorj  meatus  (*/  laris)     Thi    mu  jcL  m 

divided  into  two  portions;  one  of  which  is  inserted  nor- 
mally .  the  othi  r  into  the  pharynx  (Sandifort).  Macalister 
h;i-  reported  this  muscle  as  double.  Henle  has  d<  scribed 
o  Blip  going  from  the  Btylo-glossus  to  the  geuio-glossu- 
-  origin. 
1/ .  -  Pharynx.  —  Constrictor  Superior.     The 

Mil  portion  may  be  distinct.  Meckel  describes  an 
asory  slip,  arising  from  the  pharyngeal  -pine  and 
becoming  i  «1  in  the  middle  line  of  Hie  posterior  wall  of 
the  pharj  nx.  The  writer  once,  on  both  Bides  of  the  same 
subject,  saw  this  muscle  receive  a  slip  from  the  Eusta- 
chian i  arl 

\fediits  occasionally  receives  fibres  from 
the  stylo-hyoid  ligament  or  hyoid  bone;  also  from  the 
tongue  and  binder  part  of  the  mylo-hyoidean  ridge.  It 
is  common  to  see  a  slip  from  the  thyro-hyoid  ligament 


SK 


SP 


l"io.  2.'55!>.— //,  hyo-glossna  muscle  deficient  in  its  central  portion;   SG, 
styloglossus  :  S/f,  Btylo-hyoid :  SI',  stylo  pharyngeus.     (Walsham.) 

{syndesmo  pharyngeus,  Douglass).  The  upper  fibres  of 
the  muscle  may  reach  the  occipital  bone. 

Constrictor  Inferior.  A  few  fibres  of  origin  may  come 
from  the  trachea.  It  is  occasionally  connected  by  mus- 
cular slips  with  the  crico-thyroid,  sterno-hyoid,  or  sterno- 
th\  roid  muscles. 

Stylo-p/iaryngt  us.  Cleavage  of  this  muscle  into  two  or 
even  three  parts  has  been  noted.  Gruber  has  described 
a  double-headed   stylo-phary  nireus.      The   accessory  head 

in  \\\<  case  arose  from  the  mastoid  process. 

Supernumerary  Muscles  of  ifu  Pharynx  are  not  infre- 
quently present,  proceeding  from  the  lower  part  of  the 
base  nt    the  skull   and  going  to  one  of   the  constrictors  or 

passing  between  these  muscles  and  the  fibrous  layer  of 
the  pharynx.  They  may  arise  from  the  petrous  portion 
of  the  temporal  [petro-pnaryngi  us),  spine  of  the  sphenoid 
(spTu  no-pharyii<ji  </.-).  hamular  process  ( /it,  ryjo- /Jmn/ii- 
geus),  basilar  process  (occipito-pharyngeus),  or  from  the 
pharyngeal  tubercle  of  the  occipital  bone (azygo-pharyn- 
</,  us). 

Prevertebral  Muscles,  — Scalenus  Anticus.  Ab- 
sence n|  the  muscle  has  been  reported  by  Macalister.  In 
this  case  the  subclavian  vein  was  in  direct   contact  with 

the  artery.  The  attachment  to  the  cervical  vertebra  may 
vary  in  extent.  The  muscle  may  be  divided  into  several 
distinct  portions.  It  is  sometimes  pierced  by  the  sub- 
clavian artery,  and  in  rare  CBSes  lies  behind  the  artery,  or, 
more  properly  speakiug,  the  artery  passes  in  front  of  it. 


Scalenus  Mediusand  Posticus.  These  two  muscles  are 
-n  intimately  united  that  French  anatomists  regard  them 
a-  one  muscle  Thej  vary  considerably  a-  to  the  extent 
id'  their  attachments  to  the  transverse  pn  the 

cervical  vertebra;  .  frequently  the  slips  from  the  upper 
cervical  are  absent.     In  rare  cases  the  posterior  scalenus 

ina\  be  attached  a-  far  down  a-  the  third  and  even  the 
fourth   rib.  a-   in    many  of  the  lower  animals.      In    -■ 

animals,  as  the  bear,  it  reaches  as  far  a-  the  seventh  and 
eighth  ribs,  in  man  it  is  not  infrequently  absent  Thi 
scalenus  mediusis  perforated  by  branches  of  the  brachial 
plexus  and  frequently  by  the  posterior  scapular  artery. 

i.'/.y  Mm in, 'ik  (Albums).  This  is  ;i  small  slip  of 
muscle,  normal  in  apes,  which  is  Been  in  man  occa- 
sionally, it  passes  from  the  transverse  processes  of  the 
lower  cervical  vertebrae  to  the  first  rib,  behind  the  sub- 
clavian artery,  and  in  front  of  the  brachial  plexus. 

Transversalis  Ceroids Medius (Tornblom).  Under  this 
name  a  muscle  ha-  been  described  a-  arising  from  the 
transverse  processes  of  the  second,  third,  and  fourth  cer- 
vical verb  lira\  and  inserted  into  the  sixth  and  seventh 
ci  i  \  ical  transverse  processes. 

Rectus  Capitis  Anticus  Major.  Varies  occasionally  in 
the  extent  of  its  attachment  to  the  cervical  vertebrae.  It 
is  sometimes  strengthened  by  a  fasciculus  from  the  trans- 
verse process  of  the  axis,  and  ha-  been  noted  a-  having 
no  origin  from  the  sixth  cervical.  It  is  frequently  united 
with  neighboring  muscles,  a-  the  anterior  scalenus,  trans- 
versalis cervicis,  etc. 

Rectus  Capitis  Anticus  Minor.  Occasionally  has  a  slip 
from  the  axis.  Macalister  ha-  described  a  supernumerary 
muscle  attached  to  the  anterior  portion  of  the  atlas  (M. 
rei  t.  ant.  medius  of  Gruber). 

Longus  Colli.  The  longus  colli  is  subject  to  some  va- 
riations in  the  number  of  its  attachments  and  in  the  degree 
oi  separation  of  iis  constituent  parts.  The  lower obhque 
portion  may  send  a  slip  to  the  head  of  the  first  rib.  It  is 
al-o  sometimes  prolonged  to  the  rect.  cap.  ant.  major, 
and  has  been  seen  Bending  a  -lip  ol  insertion  to  the  basilar 
portion  of  the  occipital  bone.  A  supernumerary  longus 
colli  ( .)/.  transversalis  cervicis  m,/..  Luschka)  may  arise 
by  thin,  tendinous  -lips  from  the  anterior  tubercles  of  the 
transverse  processes  of  the  lower  four  cervical  vertebra 
and  be  inserted  by  two  tendons  into  the  base  of  the  trans- 
verse process  of  the  atlas  and  the  body  of  the  axis  (Henle). 

Muscles  ok  the  Upper  Limu.— Traptzius  (Cucul- 
laris).  The  attachments  of  this  muscle  are  subject  to 
considerable  variation.  The  muscle  may  lie  much  smaller 
than  usual,  and  have  no  occipital  origin  or  be  attached  to 
as  few  as  mx  instead  of  twelve  dorsal  spines  ;  it  may  be 
divided  into  a  cervical  and  dorsal  portion.  Again,  its 
spinal  attachments  may  be  confined  to  the  upper  three  or 
four  dorsal,  or  lower  three  or  four  cervical  spines,  the 
other  portions  being  absent.  It  is  sometimes  inserted 
into  more  of  the  clavicle  than  normal,  being  continuous 
with  the  insertion  of  the  sterno-mastoid.  Occasionally 
there  is  a  slip  passing  forward  aero--  the  subclavian  tri- 
angle to  reach  the  sterno  mastoid  :  thi- would  be  in  front 
of  the  third  part  of  the  subclavian  artery,  and  interferes 
somewhat  with  the  operation  of  ligature  of  that  artery. 
Again,  it  may  be  continuous  with  the  deltoid,  as  is  the 
Case  in  animals  without  clavicles.  In  rare  cases  the  por- 
tion attached  to  the  clavicle  is  absent  or  very  small. 
This  arrangement  is  seen  in  some  of  the  lower  animals. 
A  slip  has  been  described  going  from  the  anterior  border 
of  the  muscle  near  the  clavicle  to  the  sternum  ;  this  is  a 
variety  of  the  sterno-scapular  muscle.  Nol  infrequently 
-lips  of  attachment  unite  the  trapezius  to  the  levator  an- 
guli  scapulae. 

Latissimus  Dorsi.  The  number  of  dorsal  vertebra'  to 
Which  this  muscle  is  attached  may  vary  considerably.  It 
may  be  attached  to  as  many  as  nine,  and  as   few  a-  four. 

Thi'  writer  has  seen  it  attached  to  all  the  dorsal  vertebrae. 

Its  attachments  to  the  rib-  also  vary,  the  number  being 
sometimes  increased,  sometimes  diminished.  It  is  occa- 
sionally attached  to  the  lower  angle  of  the  scapula  :  the 
writer  has  twice  seen  it  send  slips  to  the  spine  of  the 
scapula. 
Axillary   Bind   (Acuselbogen).     This  is  a   muscular 
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band  which  crosses  the  lower  part  of  the  axilla  from  the 
latissimus  dorsi  to  the  great  pectoral  muscle  near  its  in- 
sertion (see  Fig.  2360). 

It  may,  instead  of  uniting  with  the  great  pectoral,  be 
inserted  into  the  coraco-brachialis  or  fascia  covering  the 
biceps.     In  its  course  it  usually  crosses  the  axillary  ves- 


FlG.  2360. — A,  Axillary  Band,  between  the  latissimus  dorsi  (/,)  and  the 
great  pectoral  (P). 

sels,  and  hence  it  is  well  to  bear  this  in  mind  in  ligatur- 
ing the  axillary  artery  in  its  third  part.  It  is  sometimes 
of  large  size,  being  as  broad  as  6.2  centimetres,  and  so 
may  cover  a  considerable  extent  of  the  axillary  vessels. 
More  frequently  it  is  a  small  slip,  one  to  three  centimetres 
broad.  It  occurs  in  about  five  per  cent,  of  all  subjects, 
and  is  frequently  on  both  sides  of  the  same  subject.  The 
writer  has  seen  it  in  eleven  subjects  out  of  two  hundred 
and  fifty  noted.  This  muscular  band  exists  normally 
in  many  animals,  as  deer,  etc. ,  and  is  the  remains  of  the 
continuity  which  previously  existed  between  the  latis- 
simus dorsi  and  the  pectoralis  major. 

Dorso-epitrochlearis.  This  is  a  muscle  which  is  occa- 
sionally seen  in  man  in  a  rudimentary  form,  but  in 
many  of  the  lower  animals,  as  apes,  lemurs,  seals,  bears, 
etc.,  is  a  well-developed  muscle,  and  is  the  normal  ar- 
rangement. It  is  a  muscular  slip  which  is  given  off 
from  the  lower  border  of  the  tendon  of  the  latissimus 
dorsi,  and  is  attached  to  various  points  in  the 
arm.  It  may  end  in  the  long  head  of  the  tri- 
ceps, some  portion  of  the  internal  intermuscu- 
lar septum,  the  epitrochlear  process  of  the  in- 
ternal condyle,  or  the  olecranon 
process  (see  Fig.  2361).  In  man 
the  muscle  is  occasionally  rep- 
resented merely  by  a  fibrous 
band,  sometimes  by  a  small, 
muscular  slip  ending  in  a  fibrous 
cord,    which    is    in- 


serted into  the  inter- 
nal condyle,  or  is  con- 
tinuous with  the  in- 
ternal intermuscular 
septum. 

Rhomboideus  Minor 
and  Major.  Both 
these  muscles  are  sub- 
ject to  variation  as  to 
extent  of  origin  and 
insertion.  They  may  be  divided  into  two  fasciculi,  as  in 
some  animals. 

Rhombo-occipilal  (occipito-scapular  of  Wood).  This  is  a 
slip  not  infrequently  seen  in  man,  and  which  occurs  nor- 
mally in  many  of  the  lower  animals,  e.g.,  the  deer,  cat, 
tiger,  etc. ,  as  a  well-developed  muscle  immediately  beneath 
the  trapezius,  and  reaching  from  the  occiput  to  the  base 
of  the  spine  of  the  scapula.  In  man  it  generally  exists 
in  an  incomplete  form,  and  varies  considerably  as  to  its 
upper  and  lower  attachments.  Instead  of  reaching  the 
scapula  it  may  be  connected  with  either  of  the  rhom- 
boid muscles,  serratus  posticus  superior,  or  levator  anguli 


Fig.  2361. — D,  dorso-epitrochlearis  muscle  ; 
L,  latissimus  dorsi.     (1'errin.) 
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scapula'.  Its  superior  attachment  may  not  reach  the 
occiput,  but  be  connected  with  the  spines  of  the  upper 
cervical  vertebra;.     Again,  in  man    I  cle  may  be 

represented  by  a  slip  from  the  aponeurosis  covering  the 
splenius  capitis  to  the  spine  of  the  scapula,  or  by  a  slip 
from  the  levator  anguli  scapulae  to  one  of  the  rhom- 
boids. In  one  case  recorded  by  the  writer  it  consisted 
of  a  well-developed  muscular  'slip  reaching  from  the 
transverse  process  of  the  atlas  to  the  aponeurosis  over 
the  greater  rhomboid  (rhombo-attffid  of  Macalister).  The 
many  varieties  of  this  muscle  in  man  have  been 
fully  described  by  Professor  J.  Wood  ("  Proceed.  Rov 
Soc,"  1870— see  Fig.  2362). 

/,«  wtor  Anguli  Scapula.  This  muscle  varies  consider- 
ably in  the  extent  of  its  attachments  to  the  vertebra'  and 
scapula.  It  is  often  seen  attached  to  as  many  as  six  verte- 
brae and  to  as  few  as  two.  It  has  been  seen'  arising  from 
the  mastoid  process  and  occipital  bone  in  addition  to  its 
spinal  origin.  It  may  have  an  attachment  to  the  spine 
of  the  scapula,  and  it  sometimes  sends  slips  of  insertion 
to  the  first  or  second  rib.  Occasionally  it  is  seen  divided 
into  two  or  more  slips,  the  portions  connected  with  the 
different  vertebra'  remaining  separate.  It  is  often  con. 
nected  with  neighboring  muscles  by  muscular  slips.  The 
writer  has  seen  it  thus  con- 
nected with  the  serratus  pos- 
ticus superior,  serratus  mag- 
nus,  deep  surface  of  the 
trapezius,  complexus,  sple- 
nius capitis,  rhomboideus 
minor,  and  scalenus  posti- 
cus. These  slips  are  re- 
garded by  Wood  as  varieties 
and  modifica- 
tions of  the 
occipito-scap- 
ular muscle  of 
the  lower  ani- 
mals. In  many 
of  the  lower  animals 
the  levator  anguli 
scapulae  is  merely 
the  upper  portion 
of  the  serratus  magnus, 
forming  with  it  a  single 
muscle. 

Levator  Clavicitlce.  The 
levator  claviculae,  which 
normally  exists  in  all 
mammals  with  the  excep- 
tion of  man,  is  occasion- 
ally seen  in  him.  It  ap- 
pears as  a  separate  mus- 

Fio.  2-362. — OC,  occipito-scapular  mus-      „    ,  ,  •  •    .  * 

cle:   L.  levator  anguli  scapulas ;  R,     cular    sllP    arising    from 

rhomboid  muscles ;  Sp,  splenius.  the  transverse  processes 
(Wood.)  0f  one  or  two  upper  cer- 

vical vertebra?,  and  inserted  into  the  outer  end  of  the 
clavicle.  Slips  of  muscle  from  the  levator  anguli  scapu- 
las, or  from  the  upper  cervical  spines,  to  the  scalene  mus- 
cles, serratus  magnus,  and  ribs,  are  regarded  as  modifica- 
tions of  the  levator  claviculae. 

Cleido-ctrticalis  (Gruber).  This  is  a  form  of  the  above 
muscle  arising  from  the  transverse  process  of  the  sixth 
cervical  and  inserted  into  the  outer  end  of  the  clavicle. 
Gruber  looks  upon  it  as  a  supernumerary  scalene  muscle 
attached  to  the  clavicle. 

P<  ctoralis  Major.  Many  variations  of  this  muscle  have 
been  observed.  The  more  common  varieties  consist  of  a 
greater  or  less  extent  of  attachment  to  ribs  and  sternum, 
and  the  separation  of  its  clavicular  from  its  costal  at- 
tachment. 

M.  Testut  divides  the  anomalies  of  this  muscle  into 
eight  groups,  viz.  : 

1.  Fusion  of  the  clavicular  portion  with  the  deltoid. 

2.  Fusion  with  the  great  pectoral  of  the  opposite  side. 

3.  Uniou  with  the  rectus  abdominis. 

4.  Union  with  the  biceps  brachii  (see  Fig.  2369). 

5.  Separation  of  the  clavicular  and  sterno-costal  por- 
tions by  an  interspace. 
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0.  Division  of  the  costo-sternal  portion  Into  two  strata 
or  layers 

7.  Anomalies  in  the  mode  ol  insertion  into  the  arm. 

8,  Complete  or  partial  absence  oi  the  muscle, 

Testul  divides  the  anomalies  of  1 1 1< -  brachial  insertion 
into:  (a)  insertion  into  the  coracoid  process  and  aponeu- 
rosis of  the  coraco-brachialis. 
i' )  insertion  into  the  capsule  of 
the  Bhoulder-joint  (c)  Prolon- 
gation of  the  tendon  of  inser- 
tion into  the  capsule  of  the 
shoulder  -  joint,  (d)  Supernu- 
merary insertion  into  the  hu- 
merus. (< )  Insertion  into  the 
brachial  aponeurosis.  If)  In 
sell  ion  iuto  the  two  lips  of  the 

bicipital  groove. 

Ohondro  -  epitrochlewrie   (Du- 
vernoy).      This    is    the    name 

given  by  Duvernoy  to  a  mus- 
cular slip  which  is  sometimes 
seen  arising  from  the  cartilage 
of  one  or  two  ribs,  the  apont  ii 
rosis  of  the  external  abdominal 
oblique,  the  lower  border  of 
the  great  pectoral  itself,  or  its 
tendon  ;  from  one  of  these  ori- 
gins it  passes  down  and  out, 
and  is  inserted  in  a  variable  way  into  the  arm.  It  is 
often  inserted  into  the  internal  intermuscular  septum  and 
occasionally  reaches  as  far  as  the  internal  condyle  of  the 
humerus. 

Mr.  J.  B.  Perrin  (Jour.  Anat.  and  PhyB.,  vol.  v.)  has 
described,  under  the  name  of  epigastric  slips  a  number  of 
muscles  connected  with  the  lower  border  of  the  pectoralis 
major,  or  arising  separately  from  the  sixth  or  seventh 
rib  and  inserted  into  the  tendon  of  the  great  pectoral, 
or  into  the  fascia  covering  the  coraco-brachialis  muscle 
(sec  Fig.  2363).  They  may  also  be  connected  with  the 
latissimus  dorsi.  These  muscles  are  developed  to  a  high 
degree  in  many  mammals,  and  are  well  seen  in  pigeons 
and  fowls. 

Musculus  sternalis.  Syn. :  Rectus  sternalis,  sternalis 
brutorum  (Albinus),  prtSsternal  (Testut).     The  musculus 


Fio.  3868.  -Example  of  the 
Ohondro-epitrochlearln  Mus- 
cle (C).    (Perrin.) 


Fio.  23W. — S,  Musculus  sternalis,  attached  above  and  below  to  fascia. 
(Shepherd.) 

sternalis  is  a  supernumerary  muscle  which  has  always 
excited  a  great  deal  of  interest  among  anatomists  ;  even 

vet  its  proper  morphological  significance  is  not  fully  de- 
termined. It  is  seen  in  about  three  or  four  per  cent,  of 
ordinary  individuals,  but  in  anencephalous  monsters  is 
nearly  always  present.  Its  fibres  are  generally  at  right 
angles,  and  superficial  to,  the  great  pectoral  ;  it  is  often 
bilateral,  but  more  frequently  unilateral,  and  is  subject 


to  many  variations.  Frequently  it  has  no  attachment  to 
bone  but  rests  on  the  great  pectoral,  attached  above  and 
below  (0  fascia  imt  Fig.  3864).  It  Ifi  often  attached  to 
the  sternum  and  costal  cartilages  of  one  side  or  both,  and 
is  occasionally  continuous  above  with  the  sternal  origin 
of  the  sterno-mastoid,  and  below,  with  the  external  ab- 
dominal oblique  (see  Fig.  3851 

It  usually  arises  from  the  lir-t  piece  of  the  sternum, 
and  is  inserted  into  some  of  the  ribs  and  costal  rurti). 
generally  the  fifth  and  sixth.  It  may  be  continuous  in 
part  with  the  great  pectoral  itself  and  be  associated  with 
deficiency  of  thai  muscle.  Sometimes  it  is  of  small  size, 
but  occasionally  it  is  quite  B  large  muscle,  eight  to  ten 
centimetres  long,  and  three  to  five  centimetres  broad.  It 
has  been  recognized  under  the  skin  in  the  living.  It  de- 
rives its  nerve-supply  from  the  same  source  as  the 
toral  muscles,  viz.,  the  anterior  thoracic.  The  muscle  is 
regarded  by  Sir  William  Turner.  Dr.  Dobson,  and  others 
as  a  remnant  of  a  skin  muscle.  Henle.  Theile,  Bourri- 
enne,  and  others  look  upon  it  as  a  prolongation  downward 
of  the  sterno-mastoid.  Halbertsma  thought  it  a  muscle 
sui  generis,  peculiar  to  man,  and  having  no  animal  repre- 


Fio.  2365. — a,  a,  a.  Muscular  slips  connecting  the  pectoralis  minor  (P) 
with  the  coraco-brachialis  (C)  and  the  latiBsimus  dorsi  (£).  (Shep- 
herd.) 

sentativc.  I).  J.  Cunningham  thinks  it  a  new  inspiratory 
muscle  appearing  in  man,  and  is  of  opinion  that  it  oc- 
curs more  commonly  in  females,  costal  inspiration  being 
more  pronounced  in  them.  In  dissections  of  anenceph- 
alous monsters  made  by  the  writer  the  nerve-supply  was 
traced,  in  nearly  all  the  specimens  examined,  to  the  ante- 
rior thoracic.  These  dissections  convinced  him  that  this 
muscle  belongs  to  the  pectoral  and  not  the  panniculus 
group  (see  Jour.  Anat.  tn<<]  Phyt.,  vol.  xix.). 

]\rlorah's  Minor.  The  origin  of  this  muscle  varies 
considerably.  It  may  arise  from  the  second,  third,  and 
fourth  ribs,  instead  of  the  third,  fourth,  and  fifth.  Nol 
infrequently  it  arises  from  four  ribs,  and  the  writer  has 
occasionally  seen  it  arise  by  five  digitations  from  the 
five  upper  ribs.  It  has  been  described  as  attached  to  only 
two  ribs,  and  Testut,  in  his  work  on  "  Muscular  Anoma- 
lies,'' describes  a  case  where  it  arose  by  a  single  digita- 
tion  from  the  fourth  rib  ;  in  this  case  the  subclavius  mus- 
cle was  of  large  size.  Sometimes  the  pectoralis  minor  is 
divided  into  a  number  of  slips  corresponding  with  the 
ribs  from  which  it  arises.  It  is  occasionally  connected 
with  the  great  pectoral  In  one  case  the  writer  saw  it 
connected  by  muscular  slips  with  the  latissimus  dorsi  and 
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31  uncles. 


coraco-brachialis,  and  these  two  slips  were  connected  to- 
gether by  a  third  (see  Fig.  2365). 

The  variations  of  insertion  of  the  pectoralis  minor  are 
numerous.  The  muscle  not  infrequently  passes  over  the 
coracoid  process  and  is  inserted  into  the  capsule  of  the 
shoulder- joint  and  great  tuberosity  of  the  humerus.  It 
very  frequently  is  united  at  its  insertion  to  the  coraco- 
brachialis.  In  one  case  the  writer  saw  it  inserted  into 
the  coraco-brachialis  by  a  tendinous  expansion,  five  centi- 
metres broad  ;  in  this  case  the  coracoid  process  received 
no  fibres  of  insertion.  In  many  of  the  carnivora  and 
quadrumana  this  muscle  is  normally  inserted  into  the 
humerus.  In  rare  cases  the  pectoralis  minor  is  divided 
into  two  layers  which  have  distinct  insertions,  and  some- 
times it  is  absent. 

Pectoralis  Minimus.  Gruber  has  described  a  slip,  to 
which  he  gives  the  above  name,  arising  from  the  first 
piece  of  the  sternum  and  cartilage  of  the  first  rib  ;  from 
this  origin  it  passes  outward  between  the  subclavius  and 
lesser  pectoral  to  be  inserted  into  the  coracoid  process. 
Some  regard  it  as  a  variety  of  the  chondro-scapular  mus- 
cle of  Wood. 

Subclavius.  The  subclavius  is  not  infrequently  inserted 
into  the  coracoid  process  as  well  as  the  clavicle  ;  occasion- 
ally it  has  no  clavicular  attachment,  but  is  wholly  inserted 
into  the  root  of  the  coracoid  process.  It  has  been  de- 
scribed as  double  by  some  anatomists,  but  the  supernu- 
merary muscle  will  be  described  below  as  the  sterno-scap- 
ular.  Walsham  describes  a  case  where  the  subclavius  had 
an  insertion  into  the  humerus,  as  is  normally  seen  in 
birds.  The  subclavius  is  sometimes  absent,  its  place  be- 
ing taken  by  the  sterno-scapular. 

Sterno-chondro-scapxilar  (Wood).  Syn. :  Scapulo-costalis 
minor  (Macalister),  subclavius  posticus   (Rosenmuller). 


Fig.  2366. — SS,  sterno-scapular  muscle  ;  O,  omohyoid.     (Wood.) 

This  is  a  supernumerary  muscle  of  a  somewhat  cylindri- 
cal shape,  which  is  attached  externally  to  the  root  of  the 
coracoid  process  or  upper  border  of  the  scapula,  passes 
inward  over  the  subclavian  artery  and  brachial  plexus  of 


nerves,  beneath  the  clavicle  and  subclavius  muscle,  to  be 
attached  by  a  round  tendon  to  the  costal  cartilage  of  the 
first  rib,  first  piece  of  the  sternum,  or  both  Tsee  Fit: 
2366). 

Sometimes  this  muscle  passes  over  the  clavicle  in  place 
of  beneath  it,  and  occasionally  it  does  not  reach  as  far  as 
the  coracoid,  but  may  be  inserted  into  the  anterior  border 
of  the  clavicle  (sternoclavicular  ant.).  A  variety  of  the 
sterno-clavicular  muscle  which  the  writer  has  seen  is 
one  which  reaches  from  the  sterno-clavicular  articulation 
to  the  anterior  border  of  the  trapezius.  In  its  course  it 
passes  over  the  clavicle  and  across  the  subclavian  tri- 
angle, covering  the  third  portion  of  the  subclavian  artery 
(see  Trapezius).  In  ligature  of  the  subclavian  it  is  well 
to  bear  this  anomaly  in  mind.  When  the  sterno-scapular 
muscle  exists  there  is  sometimes  absence  of  the  subclavius 
muscle  ;  the  writer  has  seen  this  occur  once  only  out  of 
7  cases ;  in  3  cases,  however,  the  subclavius  was  much 
reduced  in  size.  W.  Gruber  saw  absence  of  the  sub- 
clavius in  7  out  of  11  cases  of  sterno-scapular  muscle 

Comparative  anatomy:  In  the  Norway  rat,  guinea-pig, 
wombat,  etc.,  the  sterno-scapular  muscle  is  normally 
present.  In  the  horse  it  is  a  well-developed  muscle.  In 
animals  without  clavicles  having  a  sterno-scapular  mus- 
cle it  is  regarded  as  the  homologue  of  the  subclavius. 

Chondro-coracoid  is  a  small  muscle  described  by  Wood 
as  arising  from  the  first  costal  cartilage  by  a  round  ten- 
don, and,  passing  outward  below  the  subclavius,  is  in- 
serted into  the  coracoid  process  superficial  to  the  coraco- 
brachialis. 

Many  other  supernumerary  clavicular  muscles  have 
been  described,  such  as  the  scapuloclavicular,  coraco- 
clavicular,  supra-clavicular,  infra-clavicular,  etc.,  but 
they  are  so  rare  that  it  is  only  necessary  to  mention  them 
and  refer  readers  wishing  to  learn  more  about  them  to 
the  special  works  on  muscular  anomalies  mentioned  in 
the  introduction  to  this  article. 

Serratus  Magnus.  The  serratus  magnus  may  arise  from 
nine  ribs  instead  of  eight,  and  occasionally  it  receives  a  slip 
from  the  tenth.  Again,  some  of  the  highest  or  lowest 
digitations  may  be  wanting,  the  muscle  thus  being  at- 
tached to  only  six  or  seven  ribs.  Occasionally  some  of 
the  central  digitations  are  absent,  and  the  muscle  is  then 
divided  into  two  portions.  Wood  has  described  two  large 
muscular  bands,  distinct  from  the  serratus,  arising  from 
the  ninth  and  tenth  ribs,  and  inserted  into  the  inferior 
angle  of  the  scapula.  He  regards  these  bands  as  homo- 
logues  of  the  depressor  scapuke  of  birds.  Sometimes 
there  is  more  or  less  complete  fusion  of  the  serratus  with 
the  levator  anguli  scapulae.  In  many  mammals  it  forms 
one  muscle  with  the  levator. 

Muscles  of  the  Shoulder. — Deltoid.  This  muscle  is 
not  subject  to  many  variations.  It  is  sometimes  divided  into 
several  distinct  portions,  viz.,  the  clavicular,  acromial, 
and  spinal,  as  in  carnivora.  The  clavicular  and  acromial 
portions  are  often  separated  by  an  interspace  ;  not  infre- 
quently the  clavicular  portion  is  intimately  connected 
with  the  contiguous  part  of  the  great  pectoral,  the  divis- 
ion between  them  being  only  determined  by  the  cephalic 
vein.  The  clavicular  portion  may  also,  in  some  cases, 
be  continuous  with  the  fibres  of  the  trapezius,  as  in  ani- 
mals without  clavicles. 

The  insertion  of  the  deltoid  varies  in  position  and  ex- 
tent ;  in  some  cases  it  is  inserted  much  lower  than  usual. 
Macalister  has  described  a  rare  anomaly  of  this  muscle, 
viz.,  the  prolongation  of  its  tendon  as  far  as  the  lower 
end  of  the  radius  ;  he  considers  this  to  be  the  homologue 
of  the  extensor  plicae  alaris  of  birds. 

Testut  has  described  a  slip  going  from  the  clavicular 
portion  of  the  deltoid  to  the  internal  condyle,  crossing  in 
its  course  the  brachial  vessels ;  he  calls  it  the  cleido-epilroch- 
learis.  The  deltoid  not  infrequently  receives  accessory 
slips  from  the  axillary  or  vertebral  borders  of  the  scapula, 
and  also  from  the  spine  and  subspinous  aponeurosis. 

Supra-spinatus.  Variations  of  this  muscle  are  extremely 
rare.  It  is  very  constant  both  as  to  its  size  and  attach- 
ments. Occasionally  fibres  of  the  great  pectoral  are  in- 
serted into  it.  The  writer  once  saw  its  tendon  pass  over 
the  capsule  of  the  shoulder-joint  in  a  pulley-like  depres- 
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skin,  and  ontinuous  with  the  deep  portion  of  the 

insertion  of  the  pectoralis  ma 

ionalry  fused    with   the   teres 
minor.     Ii  maj  be  connected  with  the  deltoid  by  a  strong 

&s 
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Tia.  2367. — 88,  Tendon  of  the  supra-spinatus,  continnons  with  the  deep 
tendon  of  the  pectoralis  major  (PM).     (Shepherd.) 

fasciculus,  and.  again,  it  may  be  divided  into  several 
slips. 

Teres  minor  is  occasionally  divided  into  two  portions, 
the  lower  being  called  the  teres  minium-. 

Teres  major  may  be  reduced  to  the  size  of  the  teres 
minor.  It  is  sometimes  inseparably  connected  with  the 
latissimus  dorsi,  as  in  some  of  the  lower  animals.  A  fas- 
ciculus has  been  described  descending  on  the  fascia  of 
the  arm  externally.  It  is  analogous  to  the  tensor  fascia; 
of  tie 

Subscapularis.  Varies  but  little.  A  small  accessory 
muscle  (subscapulo-capsularis,  subscapularis  minor)  has 
been  described  by  W.  Gruber,  Macalister,  and  others, 
which  goes  from  the  axillary  border  of  the  scapula  to 
the  capsule  of  the  Bhoulder-joint  or  humerus.  Knott  de- 
scribes some  tibres  given  oil  from  the  lower  border  of 
the  subscapularis  and  inserted  into  tie  aponeurosis  and 
skin  of  the  axilla.  These  are  regarded  as  remnants 
the  panniculus  carnosus  muscle  of  the  lower  animals. 

Cnrnow,  Walsham,  and  others,  have  described  a 
muscle  arising  from  the  inner  bicipital  ridge,  or  the 
>ve  itself,  and  passing  up  to  be  inserted  into  the  cap- 
sule of  lie-  Bhoulder-joint  near  the  insertion  of  the  coraco- 
brachialis.  Testut  describes  this  muscle  tinder  the  name 
of  braehio-t 

Cora  Professor  Wood  (•/•<"/•.  »/  An, it., 

vol.  i.i.  considers  that   this  muscle  consists  typically  of 

three  portion uperior,  middle,  and  inferior.     In  man 

tie-  middle  and  part  of  the  interior  portion  exist  most 
constantly,  the  two  portions  being  separated  by  the  mUS- 
culo-cutaneous  nerve.  Both  the  superior  and  inferior 
divisions  are.  however,  occasionally  seen  in  addition  to 
the  middle  division  (coraco-brachtalii  proprius).  The 
superior  when    it 

exists  in  man.  arises  from  the  coracoid  process,  ] 
over  the  Bubscapularis  muscle,  and  is  inserted  below  the 
lesser  tuberosity,  or  more  rarely  into  the  capsule  of  the 
shoulder-joint    [eorveo-eapiularis).     This  is  the  normal 
arrangement  in  many  animal-,  as  the  dog,  cat.  etc. 

The  inferior  division   (e  is  also 


ii.     It  may  be  ol   large  size  and  be  bv 
serted  into  the  internal  condyle  or  into  a  Bupra-condyloid 

-   when   that  atiomah   exists.      It  i-  -omeliij.. 

resented  at  it-  lower  portion  by  a  fibrous  baud;  this  is 

the  internal  brachial  ligament  <>t'  Strutbers.     As  a  rule, 

the  inferior  portion,  when  present,  passes  over  the  axil- 

larj  artery,  and  must   be  kepi  in  mind  when  ligaturing 

that  vessel     (Seel 
The  corai  .  i-  occasionally  i-  not  pierced  by 

the  musculo-cutaneous  nei 

Comparative  Anatomy  :  In  animal-  which 
swim  or  climb,  a-  tin-  beaver,  bear,  etc..  the 
well  developed.  In 
"f  the  quadnunana  there  is  a  double  in- 
sertion of  the  coraco-brachiaus,  and,  in  the 
guinea-pig,  the  median  variety  only  j-  present, 
a-  in  man.  In  some  animal-,  as  the  kanga- 
roo, the  muscle  i-  absent  altogether.  It  has 
once  been  found  absent  in  a  human  monster. 
The  coraco-capsularis  i-  present  normally  in 
many  animal-,  e.g.,  the  dog,  cat.  etc. 

J:*"/**  Brachii.  This  muscle  is  rich  in 
varieties.  The  most  common  is  the  pn 
of  a  third  head,  which  arises  near  tin-  inser- 
tion  of  the  coraco-brachialis,  and  in  close  con- 
nection  with  the  brachialis  anticus.  The  pro- 
portion  of  subjects  having  a  third  head  i-.  in 
the  writer's  experience,  one  in  -even  ;  Theile 
makes  it  one  in  nine  ;  Ilallctt.  one  in  fifteen  ; 
Wood  and  Macalister,  one  in  ten.  In  two 
hundred  and  fifty  subjects  examined  the 
writer  found  it  live  times  on  both  sides  of  the 
same  subject.  The  third  head  generally  BOOO 
join-  the  coracoid  head  about  its  middle,  but 
it  is  occasionally  seen  quite  separate  as  far  as 
the  bicipital  fascia,  into  which  it  i-  inserted. 
portion  of  the  The  third  head  usually  lie-  outside  the  v.  - 

but  sometimes  i-  -ecu  covering  them.     It  may 
ari-e  from  the    bicipital    groove,  one   of    the 

ridges,  or  even  from  the  great    tuberosity.     The  writer 

lias  seen  it  arise  from  the  lower  edge  of  the  great  pectoral 

near  it.-  insertion.     (See  Pig.  . 
The  third  head  i-  regarded  by  some  as  an  offshoot 

from  the  brachialis  anticus.     Struther-  has  described  a 

muscular  slip  which  comes  off  from  the  inner  border  of 

the  bicep-.  passes  over  the 

brachial    vessels,    and    is 

inserted   into  the  internal 

intermuscular  -epium  or 

internal  condyle. 
The    biceps  has   been 

seen  with  as  many  as  four 

and  even  Jive  heads.     The 

supernumerary  head-,  as 

a   rule,  have  their  origin 

from  the  bicipital  groove, 

body  of  humerus,  cora- 
coid process,  capsule  of 

Bhoulder-joint,  or  tendon 

of  the    pectoralis    major. 

The  coracoid  and  glenoid 

portion-    of     the    biceps 

muscle  may  fail  to  unite. 

being  completely  separate 

to  their  insertion.      The 

long  head  i-  occasionally 

absent,  the  muscle  being 

uniceps  instead  of  biceps, 

as  in  some  animal-.     The 

long  or  glenoid  /<<•/</  may 

not    pierce    the    capsule. 

but  arise  from  the  capsule   Fig.  236S.— A,  coraco-brachialislctifrm 

itself,     the      humerus,     or       passing  over  the  brachial  TCaBaU  A*) 

the  great  pectoral  tendon. 

The   tendon  of  the  biceps 

sometimes  pierce-  the  tendon  of  the  pectoral  (see  Fig. 

3869).  This  i-  a  very  rare  anomaly.  It  is  not  uncom- 
mon in  old  joint-  that  have  become  dry  from  rheumatic 
disease,  to  find  the  long  tendon  worn  through,  and  per- 


to  reach  the  internal  condyle ;  C.  nor- 
mal coraco-brachialis.  (After  Wood. ) 
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haps  attached  to  the  groove  outside  the  capsule,  or  to  the 
head  of  the  humerus,  or  absent  altogether.  This  patho- 
logical condition  must  not  be  confounded  with  the  anom- 
aly above  described. 

The  short  or  coracoid  Ivead  may  also  in  rare  cases  be 
absent. 

The  biceps  may  send  a  slip  of  insertion  to  the  coronoid 
process,  capsule  of  the  elbow- joint,  or  fascia  of  the  fore- 
arm. It  is  sometimes  connected  with  the  pronator  teres, 
supinator  longus,  brachialis  anticus,  and  palmaris  lon- 
gus,  by  muscular  slips.  In  one  case,  where  the  muscu- 
lar slip  crossed  the  artery  and  went  to  the  pronator  teres, 
the  bicipital  fascia  was  given  off  from  it. 

The  semilunar  fascia  is  often  of  larger  extent  than 
usual,  and  may  have  a  high  origin.    It  may  be  developed 


muscles. 
IVIutscle*. 


Fig.  2369.-45,  third  head  of 
biceps,  arising  from  the  pec- 


into  an  almost  true  tendon. 

It   not   infrequently  sends 
—  -CJ1  offshoots    to    neighboring 

parts. 
Brachio-radialis  (Wood).  The 
writer  once  saw  this  muscle.  It 
arose  from  the  supra-condyloid 
ridge  above  the  supinator  lon- 
gus, and  between  it  and  the  del- 
toid ;  it  coursed  down  the  arm 
between  the  long  supinator  and 
biceps,  and  was  inserted  into  the 
oblique  line  of  the  radius  im- 
mediately above  the  insertion  of 
the  teres.  Wood  looks  upon  this 
muscle  as  a  variety  of  a  fourth 
head  to  the  biceps. 

Comparative  Anatomy:  A 
third  head  is  the  normal  arrange- 
ment in  many  animals,  e.g.,  bat, 
seal,  rhinoceros,  etc.  The  long 
or  glenoid  head  is  absent  in  many 
animals,  especially  birds.  The 
short   or   coracoid   head   is   not 


toraiis  major  (PM),  which  is  present  in  many  animals,  as  the 
perforated  by  the  long  ten-  seal,  porcupine,   paca,   and   the 

don  of  the  biceps  ;  CB,  cora-    f.5,,.n;mr.,    i«  tbe  doo-    cot    hpir 

co-brachiaiis.    (Shepherd.)     caimvora,  as _tne  cog,  cat,  Dear, 

hyena,  etc.     The  glenoid  head  in 

these  comprises  the  whole  muscle.      In  some,  as  the 

American  bear,   the  coracoid  head  is  represented  by  a 

very  thin  tendinous  strand. 

Brachialis  Anticus.  Subject  to  frequent  variations.  It 
may  be  divided  into  two  or  three  portions.  On  one  oc- 
casion the  writer  saw  a  slip  arise  in  common  with  the 
outer  head  of  the  triceps,  and  after  ending  in  a  round 
tendon,  join  the  brachialis  anticus  near  the  coronoid  pro- 
cess. The  muscle  may  be  inserted  into  the  capsule  of  the 
elbow-joint,  radius,  bicipital  fascia,  or  fascia  of  the  fore- 
arm ;  it  may  be  connected  with  neighboring  muscles,  as 
the  biceps,  deltoid,  coraco-brachialis,  pronator  teres,  or 
supinator  longus.  All  these  varieties  have  been  seen  by 
the  writer.  When  there  is  a  continuity  of  this  muscle 
with  the  supinator  longus  it  simulates  a  normal  condition 
which  exists  in  apes  and  monkeys,  assisting  them  in 
twisting  their  bodies  when  hanging  by  their  anterior  ex- 
tremities. 

Triceps  Extensor  Cubili.  This  is  one  of  the  most  con- 
stant muscles  in  the  body  as  to  its  insertion.  One  of  the 
most  common  varieties  is  a  fourth  head  arising  from  the 


inner  side  of  the  humerus.  This  fourth  Load  may  come 
from  the  axillary  border  of  the  scapula.  The  scapular 
head  may  have  a  mor<  extensive  origin  than  usual  The 
writer  once  saw  a  strong  muscular  slip,  continuous  with 
the  deltoid  and  separated  by  a  bursa  from  the  teres 
minor,  have  a  tendinous  insertion  into  the  scapular  head 
near  its  origin.  In  some  animals,  as  the  American  black 
bear,  the  scapular  head  is  of  huge  size,  and  arises  from 
the  whole  axillary  border  of  the  scapula. 

Gruber,  Macalister,  and  Testut  each  report  a  case  of  a 
slip  going  from  the  coracoid  process  and  capsule  of  the 
shoulder-joint  to  the  triceps.  In  one  instance  the  writer 
saw  a  fleshy  slip  between  the  triceps  and  teres  major. 

Dorso-epiirochlearis  (accessorius  tricipites).  Occasion- 
ally the  muscle  to  which  the  above  name  is  given,  and 
which  is  common  in  quadrumana  and  other  animals,  is 
seen  in  man.  It  has  already  been  described  with  the  la- 
tissimus  dorsi. 

Epitruchleo-anconeua.  Exists  frequently  in  man.  Gru- 
ber _found  it  in  1  in  3  ;  Macalister,  1  in  4  ;  and  Wood,  1 
in  IT.  It  is  triangular  in  shape,  the  apex  being  attached 
to  the  back  of  the  internal  condyle  and  the  base  to  the 
olecranon  process.  The  ulnar  nerve  passes  beneath  it 
and  supplies  it  (see  Fig.  237(1).  This  muscle  is  exceed- 
ingly common  in  mammals.  According  to  Galton,  it  is 
universally  present  in  the  edentata,  less  frequent  among 
the  primates,  disappears  among  the  anthropoid  apes,  and 
emerges  again  occasionally  in  man  as  an 
anomaly.  Mr.  Galton  considers  that  it, 
like  the  supracondyloid  process,  is  now 
"an  almost  functionally  useless  heirloom, 
which  has  descended  to  us 
from  remote  ancestors." 
Mr.  J.  B.  Sutton  (Jour,  of 


Fio.  2370. — EA,  Epitrochleo-anconens  covering  the  ulnar  nerve.     (Sut- 
.  ton.) 

Anat.  and  Phys.,  April,  1885)  says  that  when  the  epitro- 
chleo-anconeus  is  not  represented  as  a  muscle,  its  place  is 
occupied  by  a  collection  of  fibrous  tissue  having  the  ex- 
act shape  and  attachments  of  the  muscle,  and  forming 
a  bridge  under  which  goes  the  ulnar  nerve. 

Sybanameus.  This  consists  of  a  few  muscular  fibres, 
which  are  seen  on  removing  the  triceps  from  the  lower 
part  of  the  humerus  ;  they  extend  from  the  lower  end  of 
the  humerus  to  the  capsule  of  the  elbow-joint.  It  is 
homologous  with  the  subcrureus  muscle  found  in  the 
lower  limb  beneath  the  quadriceps  extensor.  It  is  looked 
upon  by  many  anatomists  as  a  dependent  of  the  triceps. 

Anconeus.  May  vary  as  to  the  closeness  of  its  connec- 
tion with  the  triceps  or  extensor  carpi  ulnaris. 

Pronator  Radii  Teres.  The  coronoid  head  is  sometimes 
wanting,  in  most  animals  it  does  not  exist.  Occasionally 
there  is  a  third  head  which  arises  from  the  internal  inter- 
muscular septum,  or  from  a  supracondyloid  process  when 
tjiat  variation  is  present ;  in  such  cases  the  direction  of 
the  brachial  artery  is  often  changed. 

Sometimes  the  third,  or  supernumerary  head,  arises 
from  the  tendon  of  the  biceps  or  brachialis  anticus.  The 
pronator  teres  may  have  its  insertion  lower  down  the 
radius  than  usual.  It  may  also  be  divided  into  two  por- 
tions, as  in  birds.  The  coronoid  portion  may  be  sepa- 
rated entirely  from  the  condyloid,  or  there  may  be  a 
doubling  of  each  of  these  portions. 

The  pronator  teres  may  be  connected  with  the  palmaris 
longus,  carpi  radialis  flexor,  or  sublimis  digitorum  in  the 
forearm  and  the  biceps,  brachialis  anticus,  and  coraco- 
brachialis  in  the  arm. 

Flexor  Carpi  Radialis.  It  may  receive  an  additional 
slip  of  origin  from  the  biceps  tendon  and  fascia,  the 
coronoid  process,  or  the  radius.     It  may  have  an  inser- 
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tioii  partly  into  the  annular  ligament,  trapezium,  scaph 
old,  or  fourth  metacarpal  bone 

/'<(///,  This  is  "iic-  (.t  the  most   variable 

muscles  In  the  body.  It  Is  absent  In  about  ten  percent, 
individuals,  and  in  rare  cases  Isonh  represented  bj  a 
tendinous  band.  It  does  nol  exist  in  the  solipeds,  rumi- 
nants, or  pachyderms,  The  form  varies  rably, 
There  maj  be  a  central  fleshy  portion,  with  a  long, 
Blender  tendon  at  each  end  ;  the  muscular  portion  may  be 
at  the  distal  end.  It  bas  been  Been  muscular  throughout, 
ainl  again  bas  been  Been  to  consist  of  two  bellies  united 
bj  trillion  The  palmaria  longus  is  occasionally  double  ; 
when  a  Becond  muscle  exists  it  generally  arises  by  ten- 
don, or  is  connected  with  the  carpi  ulnaris,  or  Bublimis 
digitorum  muscle.  It  may  arise  from  the  intermuscular 
septum  between  the  two  last-mentioned  muscles,  by  a 
tendinous  origin,  and  continue  as  part  of  the  ulnaris  as 
far  as  the  middle  of  the  forearm,  then  form  a  large  belly 
which  ends  in  a  tendon  near  the  wrist.  The  writer  has 
seen  it  furnish  the  origin  of  the  flexor  brevis  minimi 
digiti  :  a  somewhat  similar  arrangement  exists  in  thecebus 
and  magot.  Occasionally  it  receives  an  additional  slip 
of  origin  from  the  coronoid  process  or  radius.  It  some- 
times terminates  variously — in  the  fascia  of  the  forearm, 
muscles  of  the  little  finger,  annular  ligament,  Bcaphoid 
and  pisiform  bones,  and  tendon  of  the  flexor  carpi  ul- 
naris. The  writer  once  saw  the  tendon  of  this  muscle 
near  the  wrist  give  off  a  broad  muscular  slip,  which  was 
inserted  into  the  base  of  the  first  phalanx  of  the  little 
finger.  Most  of  the  anomalies  of  this  muscle  correspond 
tu  the  normal  arrangement  in  some  of  the  lower  animals. 

"Flexor  Carpi  Ulnaris.  Is  frequently  inserted  into  the 
fifth  metacarpal  bone.  It  has  been  seen  Bending  a  slip  of 
insertion  to  the  fourth  metacarpal.  It  sometimes  gives 
of!  a  slip  to  the  annular  ligament,  but  this  is  regarded  as 
a  supernumerary  palmaris  longus,  as  are  also  those  cases 
where  a  separate  portion  from  the  epicondyle  passes  down 
to  be  inserted  into  the  pisiform  bone.  It  is  in  rare  cases 
double. 

Irl<. mi-  Bublimis  Digitorum.  The  radial  origin  of  this 
muscle  is  sometimes  wanting.  The  muscle  is  occasion- 
ally subdivided,  each  of  the  tendons  being  connected 
■with  a  separate  fleshy  belly.  This  is  more  common  with 
the  index  and  little  lingers,  and  may  be  classed  among  the 
anomalies  called  progressive.  The  tendon  to  the  little  lin- 
ger may  be  absent,  or  the  superficial  flexor  may  be  con- 
nected by  slips  with  the  deep  flexor  and  the  long  flexor  of 
the  thumb.  This  is  the  arrangement  in  most  mammals, 
and  in  man,  and  his  order  only,  is  seen  the  marked  differ- 
entiation of  the  flexors.  One  of  the  lumhrical  muscles 
occasionally  arises  from  the  sublimis  digitorum.  This 
muscle  may  send  a  muscular  slip  to  the  annular  ligament 
and  palmar  fascia  ;  this  is  the  arrangement  in  the  bear, 
and  is  supposed  to  represent  the  palmaris  longus. 

Flexor  Profundus  Digitorum.  In  many  animals  this 
muscle  is  intimately  blended  with  the  foregoing,  but  in 
man  is  generally  quite  distinct;  not  infrequently,  how- 
ever, it  is  connected  with  the  sublimis  digitorum  and  also 
with  the  flexor  pollicis.  It  occasionally  has  an  additional 
origin  from  the  internal  condyle  and  coronoid  process 
(the  (/'•'•,  Ksn,  i'hs  adflexon  m  profundum  of  Gantzer),  which 
may  join  any  one  of  the  perforating  tendons,  commonly 
those  going  to  the  index  and  middle  fingers  (Wood). 
This  is  the  normal  arrangement  in  many  mammals.  Tlte 
writer  saw  this  coronoid  slip  very  well  developed  on  both 
sides  of  a  negro  subject,  lie  also,  some  years  ago,  found 
a  strange  variety  of  the  aceessorius  muscle  occurring  on 
both  sides  Of  the  same  subject.  The  muscle  arose  from 
both  the  internal  condyle  and  inner  side  of  the  coronoid 
by  fleshy  fibres,  developed  into  a  large  muscular  belly 

which  divided  into  two  portions,  each  ending  in  a  tendon. 
the  innermost  going  to  the  terminal  phalanx  of  the  little 
finger,  and  the  outermost  to  the  terminal  phalanx  of  the 
index,  superficial  to  the  tendon  of  the  sublimis.  On  both 
sides,  near  t  lie  i  irigin  of  this  accessory  muscle,  a  large  slip 

Wenl  to  the  profundus  digitorum. 

The  profundus  digitorum  may  have  an  origin  from  the 
radius;  when  this  occurs  it  joins  the  iudicial  portion  of 

the  muscle. 


Fluor  Indict*.  The  indieial  portion  of  the  profundus 
may  be  quite  distinct  from  the  rest  of  the  muscle  In 
one  ease  the  writer  saw  it  connected  with  the  flexor 
longUS   pollicis   by  a  tendinous  intersection.      A  flexor  in 

diets  is  found  in  the  gorilla  and  chimpanzee. 

The  tendon  to  the  little  and  middle  fingers  may  also  be 
quite  separate  and  di-tinct  from  the  test  of  the  profun- 
dus. Accessory  slips  are  not  infrequently  found  going 
to  join  the  various  tendons  of  the  mu-cle. 

Lumbricalt ,1.  Varieties  <>f  these  muscle^  are  common  ; 
they  may  be  diminished  in  number  t"  three,  or  Increased 

to  live  or  six.  Two  may  be  inserted  into  one  flngl  r  OT 
one  into  two  by  the  bifurcation  of  a  muscle.  Occasion- 
idly  the  perforating  tendons  of  the  fourth  and  tilth 
fingers  an-  furnished  by  lumhrical  muscles.  The  third 
muscle  is  more  frequently  abnormal  than  the  others.  The 
writer  has  seen  the  lumhrical  muscle  of  the  little  linger 
arise  in  the  middle  of  the  forearm  from  the  sublin.i- 

toruni  by  a  round  tendon,  this, 
af'er   passing    under  the  annular 

ligament, developed  a  lari_re  fleshy 
belly  which  was  inserted  into  the 
fifth  finger.  This  might  be  re- 
garded as  a  case  of  absence  of 
the  fourth  lumhrical  muscle,  its 
place  being  taken  by  a  slip  from 
the  sublimis. 

Fluor  Longus  PoUieis.  Ibis 
frequently  a  slip  of  origin  from 
the  coronoid  process  and  inter- 
nal condyle.  This  Blip  has  been 
seen  to  pierce  the  radial  nerve. 
The  muscle  may  be  connected 
by  a  slip  with  the  superficial  and 
dee])  flexors,  and  also  witli  the 
pronator  teres.  It  is  sometimes 
fused  with  the  profundu- 
torum  so  as  to  form  a  Bingle 
muscle,  as  is  the  case  in  nearly 
all  mammals.  It  is  sometimes 
fused  with  the  indieial  portion 
of  the  profundus,  when  that  part 
forms  a  distinct  flexor  indicis.  as 
in  the  gorilla.  It  has  been  ob- 
served sending  a  slip  to  the  in- 
dex-finger ami  also  to  the  first 
lumbricalis. 

Pronator  Quadratics.  The  pro- 
nator quadratua  is  sometimes  en- 
tirely wanting;  it  may  consist  of 
two,  three,  ami  even  four  layers 
crossing  each  other.  The  attach- 
ment to  the  bones  of  the  forearm 
may  be  greater  than  usual.  It 
occasionally  sends  a  muscular 
slip  from  its  ulnar  or  radial  at- 
tachment to  the  carpus.  It  may 
consist  of  two  distinct  triangular 
of  two  triangular  portions  portions  w  ith  the  bases  reversed  ; 
with  bases  reversed.  (Ken-  the  anterior  arising  fj-om  the  ulna 
Wlck''  byaponeurotic  fibres  and  inserted 

into  the  radius  by  fleshy  fibres,  the  deeper  and  inferior 
portion  inserted  into  the  ulna  by  fleshy  fibres,  and  arising 
by  aponeurosis  from  the  radius  (Fen wick,  Sappey,  and 
Macalister).    (See  Fig.  2371.) 

The  muscle  may  consist  of  a  single  triangle,  as  in  some 
animals,  e.g.,  the  macaque,  seal,  etc. 

Flexor  <'nr/>i  Radialis  Jinn's  (Wood)  (Radio-carpus  of 
Fano).  This  is  a  small  muscle  occasionally  seen.  It 
arises  from  the  anterior  surface  of  the  radius  below  the 
oblique  line,  and  is  inserted  into  the  annular  ligament, 
trapezium,  os  magnum,  or  other  part  of  the  carpus.  It 
may  also  lie  inserted  into  one  of  the  metacarpal  hones.  A 
variety  of  this  muscle  is,  in  rare  cases,  seen  arising  from 
the  ulna  (ulno-carpus). 

Supinator  Longus.  The  varieties  of  this  muscle  are 
few  in  number.  It  sometimes  has  a  higher  attachment  to 
the  humerus  than  usual,  and  its  insertion  into  the  styloid 
process  may  be  extended  upward  along  the  radius.     The 


Fio.    2371.  —  The    pronator 
quadrant*,  /'o,    consisting 
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writer  once  saw  a  slip  from  the  supinator  attached  to 
the  middle  of  the  outer  border  of  the  shaft  of  the  radius. 

The  tendon  of  the  supinator  may  be  divided  into  two 
or  three  slips.  In  cases  of  absence  of  the  radius  this 
muscle  is  wanting. 

Occasionally  it  is  double  the  accessory  portion  (brachio- 
radialis),  arising  with  it  and  being  inserted  into  the  radius 
in  the  neighborhood  of  the  oblique  line.  It  not  infre- 
quently is  connected  with  neighboring  muscles,  viz.,  the 
deltoid,  brachialis  anticus(as  in  monkeys),  flexor  carpi  ra- 
dialis longior,  and  the  abductor  pollicis.  The  tendon  may 
be  pierced  by  the  radial  nerve. 

Extensor  Carpi  Radialis  Longior  et  Brevior.  These 
muscles  are  sometimes  completely  fused.  In  many 
mammals  (horse,  pig,  etc.)  they  form  a  single  muscle, 
which  ends  in  two  tendons.  In  man  the  fusion  may  be 
only  partial.  The  tendons  of  one  or  other  of  the  mus- 
cles may  be  subdivided.  The  radialis  longior  may  have 
an  additional  insertion  into  the  second  or  third  meta- 
carpal bone.  Wood  has  described  a  muscle  which  he 
calls  the  extensor  carpi  radialis  accessorius.  It  arises  from 
the  humerus  below  the  radialis  longior,  and  is  inserted 
into  the  first  metacarpal  bone,  first  dorsal  interosseous 
muscle,  abductor,  or  short  flexor  of  the  thumb.  The 
writer  has  seen  a  digastric  slip  given  off  from  the  ex- 
tensor carpi  radialis  longior,  which  joined  the  abductor 
pollicis.  Testut  has  described  an  abducteur  humeral  da 
pouce,  arising  from  the  external  condyle,  and  inserted  into 
the  first  phalanx  of  the  thumb.  The  long  extensor  is  oc- 
casionally united  with  the  supinator  longus.  Macalister 
has  recorded  absence  of  the  short  extensor. 

Extensor  Communis  Digitorum.  The  varieties  of  this 
muscle  relate  chiefly  to  the  increase  or  diminution  of  the 
tendons  of  insertion.  The  tendon  going  to  the  little  fin- 
ger may  be  absent,  and  also  that  going  to  the  index 
finger.  It  is  more  common  to  have  an  increase  than  a 
diminution  of  tendons.  Any  one  of  the  tendons  may  be 
subdivided,  and  as  many  as  eleven  have  been  observed  by 
Perrin  and  Riidinger,  due  to  doubling  of  some  tendons 
and  tripling  of  others.  Curnow  in  one  case  saw  twelve 
tendons  go  to  the  inner  four  digits  and  five  to  the  thumb, 
making  seventeen  in  all.  Five  and  six  are  commonly 
seen,  the  tendons  of  the  little  and  index-fingers  being 
most  often  duplicated.  The  extensor  communis  occa- 
sionally sends  a  slip  to  the  thumb. 

The  indicial  portion  of  the  muscle  may  be  completely 
separated  from  the  rest,  and  the  extensor  minimi  digiti 
may  be  inseparably  connected  with  the  larger  muscle. 

Extensor  Minimi  Digiti.  Sometimes  fused  with  the  com- 
mon extensor  or  carpi  ulnaris.  It  may  be  double,  the 
additional  tendon  being  inserted  into  the  ring-finger.  It 
may  have  an  ulnar  attachment,  and  may  be  inserted  into 
the  annular  ligament.  Complete  absence  of  the  muscle 
has  been  observed. 

Extensor  Carpi  Ulnaris.  An  accessory  or  short  exten- 
sor, going  from  the  lower  end  of  the  fourth  and  fifth 
metacarpal  bone,  has  been  described.  The  tendon  is  not 
unfrequently  prolonged  downward  to  the  first  phalanx 
of  the  little  finger  {ulnaris  quinti).  It  is  also  frequently 
connected  with  the  abductor  minimi  digiti.  Sir  William 
Turner  has  lately  reported  a  case  of  absence  of  this  mus- 
cle ;  its  place  was  taken  by  a  slender  band  of  fibrous  tis- 
sue.    Curnow  has  also  recorded  absence  of  this  muscle. 

Supinator  Brevis.  An  accessory  supinator  brevis  has 
been  observed  going  from  the  external  condyle  of  the 
humerus  to  the  radius  or  ulna.  The  extent  of  attachment 
to  the  radius  may  be  much  greater  than  usual.  A  sesa- 
moid bone  is  sometimes  found  in  the  tendon  of  the  mus- 
cle. This  occurs  normally  in  some  animals,  and  is  also 
seen  in  the  popliteus,  of  which  the  short  supinator  is 
supposed  to  be  the  homologue. 

Extensor  Ossis  Metacarpi  Pollicis.  The  tendon  of  this 
muscle  is  frequently  double,  and '  sometimes  is  triple. 
When  double,  usually  both  are  inserted  into  the  meta- 
carpal bone,  or  one  into  this  bone  and  the  other  into  the 
trapezium,  as  is  the  normal  arrangement  in  apes.  The 
supernumerary  tendon  may  be  inserted  into  one  of  the 
short  muscles  of  the  thumb.  The  muscle  may  be  double 
throughout,  and  Curnow  has  in  one  case  seen  it  triple. 


Extensor  Primi  Inter nodii  Pollicis.  Is  sometimes  absent, 
or  is  not  differentiated  from  the  extensor  ossis  metacarpi! 
Curnow  describes  a  case  of  doubling  of  this  muscle.  It 
is  found  only  in  man. 

Extensor  Secundi  Internodii  Pollicis.  Doubling  of  the 
muscles  is  not  uncommon.  Additional  muscles  are  occa- 
sionally present,  and  have  been  described  by  Curnow 
(Jour.  Anal,  and  Phys.,  vol.  x.,  p.  596). 

Extensor  Primi  Internodii  Pollicis  et  Indicis.  In  some 
rare  cases,  there  is  an  accessory  extensor  present,  which 
arises  between  the  extensor  indicis  and  the  extensor 
secundi  internodii  pollicis  ;  it  divides  into  two  tendons, 
one  of  which  goes  to  the  first  phalanx  of  the  thumb,  and 
the  other  to  the  index-finger.  This  muscle  exists  nor- 
mally in  the  dog  and  many  other  carnivora. 

Extensor  Indicis.  The  tendon  of  this  muscle  is  fre- 
quently divided  into  two  portions,  one  going  to  each  side 
of  the  index-finger ;  sometimes  one  of  the  tendons  goes 
to  the  middle  finger.  This  latter  is  occasionally  seen  as  a 
distinct  muscle  (extensor  proprius  digiti  medii).  It  arises 
from  the  lower  part  of  the  ulna  or  posterior  ligament  of 
the  wrist-joint,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  middle  finger.    It  exists  normally  in  apes. 

A  short  extensor  indicis  is  occasionally  seen  taking  its  ori- 
gin below  the  long  extensor,  from  the  back  of  the  wrist 
or  a  carpal  bone  ;  it  is  inserted  with  the  long  extensor 
into  the  index  finger.  The  writer  has  seen  this  accessory 
muscle  arise  from  the  radius,  and  pass  through  a  separate 
compartment  in  the  annular  ligament  to  be  inserted  into 
the  index-finger.  The  extensor  indicis  may  have  a  more 
extensive  attachment  to  the  radius  than  usual.  The 
writer  has  seen  it  connected  by  a  tendinous  slip  with  the 
extensor  secundi  pollicis.  Curnow  describes  one  case 
where  the  muscle  di- 
vided into  three  ten- 
dons —  one  inserted 
normally,  one  with 
the  secundi  interno- 
dii, and  one  with  the 

aponeurosis  over  the  Ml  MIA  KP\w.        -fciiiD 

middle  finger.  A 
somewhat  similar  ar- 
rangement is  seen  in 
the  hedge-hog,  kan- 
garoo, and  manis.  It 
is  rarely  absent. 

Extensor  Po  1 1  icis 
and  Indicis  (see 
above). 

Extensor  Brevis 
Digitorum.  Very 
rarely  met  with.  It 
arises  from  the  back 
of  the  wrist,  post-an- 
nular ligament,  from 
the  carpus  itself,  or 
the  bases  of  some  of 
the  metacarpal  bones 
by  fleshy  fibres ;  it 
sends  tendinous  slips 
to  one,  two,  or  three 
fingers.  The  writer 
has  seen  them  going  to  the  ring-  and  index-fingers  and  to 
the  middle  finger.  It  is  probable  that  the  extensor  brevis 
indicis  and  extensor  medii  digiti  are  varieties  of  this  mus- 
cle.    (See  Fig.  2372.) 

This  muscle  is  common  in  reptiles,  and  only  survives 
in  a  few  anomalous  mammals  of  the  order  Edentata 
(Curnow). 

Muscles  of  the  Hand. —  Palmaris  Brevis.  Varies 
considerably  as  to  its  degree  of  development.  It  is  occa- 
sionally altogether  wanting. 

Abductor  Pollicis.  Some  anatomists  describe  the  mus- 
cle as  normally  consisting  of  two  portions— an  outer  and 
inner.  It  may  receive  a  third  belly  from  the  opponens 
pollicis,  or  be  connected  with  it  by  a  muscular  slip.  It 
may  also  receive  an  accessory  slip  from  the  extensor  carpi 
radialis  longior,  ossis  metacarpi  pollicis,  palmaris  longus, 
or  from  the  radius.     Not  infrequently  a  thin,  muscular 


Fig.   'ZSIZ.—EBD,    extensor    brevia    digi- 
torum.    (After  Wood. ) 
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slip  is  Been  going  from  the  skin  ol  the  ball  of  the  thumb 
opposite  the  tuberosity  ol  the  trapezium  to  the  abductor 
pollicis.     Some  regard  1 1 j i  —  latter  as  a  skin  muscle. 

•;•  Brent  PoUieis.  The  deeper  bell;  of  the  muscle 
is  often  with  difficult}  differentiated  from  the  adductor 
poinds. 

Adductor  Pallida.  This  muscle  i>  frequently  blended 
w  iih  the  deep  portion  of  the  short  flexor  of  the  thumb. 

etoi  Mm/mi  Digili.  Sometimes  divided  into  two 
or  even  three  >li j >^  It  i-  often  united  with  the  flexor 
brevis  minimi  digit  i.  It  may  have  an  accessory  slip,  aris- 
From  the  tendon  of  the  ulnar  flexor,  i In-  annular  liga- 
ment, fascia  of  the  forearm,  and  tendon  of  the  palmaris 
longus.  The  «  riter  baa  Been  an  accessory  head  arise  from 
the  intermuscular  fascia  beneath  the  flexor  radialis  and 
ulnaris.     The  accessory  slip  may  pass  down,  and  cover 

the  Ulnar  artery. 

Flexor  Bn  <  is  Minimi  Digili.  May  be  absent  or  replaced 
by  a  slip  from  the  abductor  minimi  digitior  opponens. 

An  acce880rf  head  may  spring  from  the  lower  third  of 
the  inner  border  of  the  ulna,  from  the  carpi  ulnaris,  or 

fascia    of    the   forearm.      A    doubling   of  the  mU8Cle   has 

been  observed 

Oppont  na  Minimi  Digili.  May  lie  closely  connected  with 
neighboring  muscles,  or  receive  a  second  head  from  the 
fascia  of  the  forearm  (Henle). 

M.  Pisi  uncinatus.  This  is  a  muscle  described  by  Ca- 
lori.and  stretches  between  the  pisiform  bone  and  unciform 
process  of  the  unciform  bone. 

Interosseous.  These  muscles  do  not  vary  to  any  great 
extent  They  may  be  double  in  one  or  two  interrosseous 
spaces.  Henle  describes  a  /hit nun-  interosseous  muscle  of 
the  thumb  as  normal.  It  arises  from  the  metacarpal  bone 
of  the  thumb,  and  joins  the  inner  head  of  the  flexor  brevis 
pollicis.  The  arrangement  of  the  interosseous  muscles 
of  the  hand  has  been  observed,  in  rare  cases,  to  be  .simi- 
lar to  that  of  the  foot. 

Ai-rissory  Palmar  Abductor  Indicix.  The  writer  once 
saw  a  small  muscle  arising  from  the  third  metacarpal 
bone,  beneath  the  adductor  pollicis  and  inner  head  id'  the 
flexor  brevis  pollicis.  After  ending  in  a  round  tendon, 
it  was  inserted  into  the  base  of  the  first  phalanx  of  the 
index-finger. 

Mi  scles  op  the  Lower  Limb. — Gluteus  Maximus. 
The  great  size  of  this  muscle  is  peculiar  to  man.  princi- 
pally on  account  of  his  erect  position.  In  the  human  spe- 
cies the  muscle  always  covers  the  ischial  tuberosity  ;  in 
apes,  this  is  uncovered.  The  variations  are  important. 
The  muscle  may  be  considerably  reduced  in  size.  Macal- 
isti  i-  reports  a  case  where  the  muscle  was  attached  above 
to  the  last  two  sacral  vertebnu  only.  The  superficial  por- 
tion of  the  muscle  is  often  separated  from  the  deep  by  a 
layer  of  cellular  tissue.  The  lower  edge  of  the  muscle  is 
sometimes  quite  distinct,  and  represents  the  agitator  raudcB 
of  the  lower  animals;  it  may  be  inserted  into  the  femur 
or  the  femoral  aponeurosis.  The  gluteus  maximus  is  oc- 
casionally  blended  with  the  tensor  fasciae,  as  in  the  ele- 
phant and  some  monkeys. 

Ischiofemoral.  The  writer  lias  only  once  seen  this 
muscle.  It  arose  from  the  inner  edge  of  the  great  tuber- 
osity by  a  round  tendon,  which  soon  developed  into  a 
triangular-shaped  muscle  of  considerable  size  ;  it  was  sep- 
arated from  t  he  gluteus  maximus  by  the  great  tuberosity, 
and  joined  it  near  the  femur.  It,  was  inserted  into  the 
lower  end  of  the  gluteal  ridge  of  the  femur.  The  is<-Li>- 
femoral  muscle  exists  normally  in  the  gorilla,  certain 
apes,  and  other  animals. 

Clnii  us  Medius.  The  deeper  fibres  of  this  muscle  may 
end  in  a  separate  tendon,  which  is  attached  to  the  upper 
border  of  the  great  trochanter.  Its  upper  or  lower  bor- 
der may  be  separated  from  the  rest  of  the  muscle.  Oc- 
casionally a  bursa  is  interposed  between  the  tendon  of  the 
gluteus  medius  and  the  pyriformis.  Some  of  its  fibres 
may  lie  inserted  into  the  pyriformis,  or  its  posterior  bor- 
der may  be  completely  fused  with  that  muscle. 

Gluteus  Minimus.  Occasionally  divided  into  anterior 
and  posterior  portions  ;  may  semi  slips  to  the  hip  joint, 
to  the  pyriformis.  gemelli,  or  vastus  externus  must  les. 

Accensory  uluti  us  Minimus  (fourth gluteal  .  scansorius). 


The  fibres  of  the  anterior  border  are  in  some  cases  sepa- 
rated from  the  muscle,  and  inserted  variously  into  the  an- 
terior border  of  the  gnat  trochanter,  into  the  capsule,  or 
near  the  lesser  trochanter,  where  it  is  connected  with  the 
iliacus  tendon.  It  represents  the  scansorius  muscle  of 
apes.  Testut  looks  upon  it  as  representing  the  extra  pel- 
vic portion  of  the  iliacus  muscle. 
Tensor  Vagina  Femoris  (tensor  fasciae).   Varies  but  little. 

May  have  a  supernumerary  origin  from  the  abdominal 
fascia,  iliac  crest,  and  I'oupart  a  ligament.  It  is  some- 
times fused  with  the  gluteus  maximus.  A  duplication 
of  the  muscle  has  been  observed  by  Macalister  and  Testut. 
Pyriformis.  The  most  common  variation  of  this  mus- 
cle is  its  division  into  two  portions  by  the-  gnat  sciatic 
nerve  or  ils  external  popliteal  branch.      Jt  is  occasionally 

fused  with  the  gluteus  medius  more  or  less  completely. 
It  may  lie  connected  with  the  gluteus  minimus  by  a  few 
fibres.      Its  tendon  is  Sometimes   united  with  that  of  the 

obturator  interims,  or  receives  the  gemellus  superior.     It 

may  have  it-,  origin  from  as  many  as  five  sacral  vertebra-, 
or  as  few  as  one.  It  frequently  "has  no  attachment  to  the 
first  sacral  vertebra.  It  may  be  inserted  into  the  capsule 
of  the  hip-joint.  Its  complete  absence  has  been  noted  by 
several  observers. 

Obturator  InL  rnus.  The  variations  of  this  muscle  are 
unimportant.  It  may  receive  supernumerary  fasciculi 
from  various  parts  in  the  pelvis,  as  the  psoas  minor  mus- 
cle, ischial  tuberosity,  sacro-sciatie  ligaments,  third  sacral 
vertebra,  pubes,  etc.  A  pubic  portion  is  sometimes  sepa- 
rated by  the  obturator  nerve. 

Obturator  Externus.  Wood  has  described  a  large  fleshy 
slip  going  from  the  adductor  brevis  to  join  tiie  tendon  of 
this  muscle,  and  .Macalister  has  noted  a  separation  of  a 
pubic  fasciculus  by  the  obturator  nerve. 

'//.  The  •""/"  rior  gi  rm  Huh  is  not  infrequently  ab- 
sent, or  very  small  in  size.  The  inferior  gemellus  has 
also  bein  observed  absent,  but  more  rarely.  Doubling  of 
the  superior  has  been  noticed  ;  it  has  also  been  seen  fused 
with  the  pyriformis  and  gluteus  minimus.  The  gemellus 
inferior  and  quadratus  femoris  are  frequently  insepara- 
bly united  to  the  obturator  interims. 

Quadratus  Femoris.  This  muscle  may  be  much  re- 
duced in  size,  or  absent  altogether;  in  such  a  case,  the 
inferior  gemellus  is  larger.  It  has  been  described  as 
sometimes  double.  It  may  be  united  above  with  the  ge- 
mellus inferior,  and  below"  with  the  adductor  magnus. 

Biceps  Flexor  Cruris.  The  two  heads  may  be  quite 
separate,  as  in  the  orang  and  chimpanzee.  The  short 
head  may  be  divided  into  several  fasciculi,  or.  in  rare  C8 
absent  altogether.  This  latter  arrangement  i-  the  usual 
one  in  a  large  number  of  mammals.  There  is  sometimes 
a  third  head,  which  may  arise  from  the  femur,  from  the 
ischial  tuberosity,  coccyx,  sacrum,  fascia  lata,  or  gluteal 
fascia.  The  third  head  generally  joins  the  long  head, 
though  when  it  arises  from  the  lines  aspera,  or  inner  con- 
dyloid ridge,  it  joins  the  short  head.  The  third  head  has 
been  looked  upon  as  homologous  with  the  caudal  origin 
of  the  biceps  in  the  lower  animals.  In  rare  case-  a  slip 
(isrhiii-ruli-iiiii  us)  has  been  sei  n  going  from  the  long  head 
to  the  gastrocnemius,  external  tuberosity  of  the  tibia,  fem- 
oral aponeurosis,  and  even  to  the  tendo-achillis.  This  ar- 
rangement is  a  modification  of  that  seen  in  the  lower  ani- 
mals, especially  the  bear. 

.S  mitt  ndinosus  and  S  mimt  mbranosus.  These  two  mus- 
cles may  be  fused  into  one.  The  semimembranosus  may 
be  absent  altogether.  It  has  been  seen  double.  Occa- 
sionally, it  derives  its  origin  for  the  most  part  from  the 
great  sacro-sciatie  ligament 

The  semitendinosus  may  have  a  supernumerary  origin 
from  the  COCcyx,  and  sometimes  gives  olT  a  muscular  slip 
about  its  middle,  which  is  inserted  into  the  fascia  of  the 
leg.  This  arrangement  is  normal  in  some  of  the  lower 
animals. 

Psoas  Miiu n  us.  Varies  somewhat  in  volume,  accord- 
ing as  its  origin  is  more  or  less  extensive.  It  occasion- 
al^ forms  a  muscle  quite  distinct  from  the  iliacus.  It 
may  be  divided  into  two  portions,  between  which  passes 
the  anterior  crural  nerve.  This  is  merely  an  exaggeration 
of  the  normal   condition.     An  accessory  psoas  is  some- 
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times  seen  arising  from  the  transverse  processes  of  some 
of  the  lumbar  vertebrae.  The  writer,  in  a  male  subject, 
saw  this  accessory  psoas  of  considerable  size  ;  it  arose 
from  the  transverse  process  of  the  fourth  lumbar,  and  as 
it  descended  widened  out  into  a  broad  muscle,  which 
joined  the  magnus  in  the  middle  of  the  iliac  fossa. 

Psoas  Parvus.  Frequently  absent  and  occasionally 
fused  with  the  magnus.  It  usually  arises  from  the  bodies 
of  the  last  dorsal  and  first  lumbar  vertebra5,  and  soon  be- 
comes tendinous  ;  it  then  passes  down  to  the  inner  side  of 
the  magnus,  and  ends  by  being  inserted  into  the  ilio- 
pectineal  line  and  pectineal  eminence.  It  has  been  noted 
as  having  an  insertion  into  the  lesser  trochanter,  as  in 
the  seal,  guinea-pig,  etc. 

Although  inconstant  in  man,  it  is  a  large,  well-devel- 
oped, and  constant  muscle  in  the  lower  animals.  Gruber 
in  450  subjects  found  absence  of  this  muscle  on  both 
sides  in  183,  and  on  one  side  in  69  ;  Perrin  in  112  sub- 
jects found  it  present  iu  only  32  ;  Theile  found  it  in  only 
1  out  of  20  subjects  examined  ;  and  Testut,  6  out  of  32. 

It  is  occasionally  double. 

Iliacus.  May  be  divided  into  several  distinct  portions. 
The  deep  portion  is  not  infrequently  separated  from  the 
superficial  by  a  well-marked  cellular  interval,  and  thus 
constitutes  a  separate  muscle. 

Superficial  Iliacus.  Sometimes  seen  arising  from  the 
crest  of  the  ilium,  last  lumbar  vertebra,  or  upper  border 
of  the  sacrum.     In  one  subject,  the  writer  saw  this  mus- 
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Fig.  2373. — AT,  AT,  examples  of  double  superficial  iliacus  muscles. 

cle  on  both  sides  :  on  the  right  side  it  was  a  broad,  flat 
muscle,  arising  from  the  posterior  third  of  the  crest  of 
the  ilium,  and  on  the  left  a  fusiform  muscle,  which  arose 
from  the  body  of  the  last  lumbar  vertebra  and  upper  bor- 
der of  the  sacrum.  Both  muscles  ended  in  strong  ten- 
dons, which  were  pierced  by  the  anterior  crural  nerve,  and 
joined  the  iliacus  below  Poupart's  ligament  (Fig.  2373). 

Ilio-capsularis  vel  Iliacus  Minor.  Arises  from  the  an- 
terior inferior  spine  of  the  ilium  and  capsule  of  the 
hip-joint  ;  it  may  be  inserted  into  the  lower  part  of  the 
anterior  intertrochanteric  line,  lesser  trochanter,  or  ilio- 
femoral ligament.  In  one  subject  the  writer  saw  a  well- 
marked  bursa  separating  it  from  the  iliacus. 

Sartorius.  A  case  of  absence  of  this  muscle  has  been 
reported  by  Meckel.  It  is  occasionally  double  in  its 
whole  course.  An  accessory  portion  has  been  seen  hav- 
ing an  insertion  into  the  femur,  patella,  or  tendon  of  the 
normal  muscle. 

The  sartorius,  in  addition  to  its  tibial  attachment,  may 
have  an  insertion  into  the  femoral  aponeurosis,  the  cap- 
sule of  the  knee-joint,  or  the  femur  itself  in  the  neigh- 
borhood of  the  internal  condyle.  All  these  various  in- 
sertions are  seen  normally  in  mammalia.  A  tendinous 
inscription,  in  rare  cases,  is  seen  in  this  muscle.  The 
writer  has  only  once  met  with  this  anomaly. 

Quadriceps  Extensor  Cruris.  Not  subject  to  many  vari- 
ations.    Occasionally  the  acetabular  origin  of  the  rectus 
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is  wanting,  or  it  may  be  reinforced  by  an  additional  ori- 
gin from  the  anterior  superior  spine.  The  rasti  muscles 
may  be  divided  into  two  portions,  superficial  and  deep; 
this  trilaminar  arrangement  is  the  normal  one  in  many 
birds.     The  two  vasti  muscles  are  often  closely  united. 

The  Subcrureus  is  a  muscle  which  is  very  variable  in 
volume.  It  is  often  divided  into  two  or  more  separate 
muscular  bundles. 

Accessory  Head  to  Quadriceps.  The  writer  once  saw.  on 
the  left  side  of  a  male  subject,  a  supernumerary  mus- 
cle which  arose  by  a  double  tendinous  origin  from  the 
anterior  portion  of  the  capsule  of  the  hip- joint  and  the 
anterior  border  of  the  great  trochanter.  The  two  tendons 
soon  united  to  form  one  strong  tendon,  which  passed 
down  the  thigh  between  the  iliacus  and  tensor  fasciae, 
lying  on  the  vastus  externus  ;  about  the  middle  of  the 
thigh  it  developed  into  a  strong  muscular  belly  three 
inches  long.  After  passing  beneath  the  rectus  it  joined 
the  common  tendon  of  the  quadriceps. 

Gracilis.  The  variations  are  unimportant  and  consist 
chiefly  of  a  greater  or  less  extent  of  origin  and  insertion. 
An  accessory  head  is  sometimes  seen. 

Peclineus.  May  be  occasionally  divided  into  two  por- 
tions, as  in  some  of  the  lower  animals,  each  portion  sup- 
plied by  a  different  nerve — the  inner  by  the  obturator,  and 
the  outer  by  the  anterior  crural.  In  one  case  the  writer 
saw  it  divided  into  a  superficial  and  deep  portion  ;  the 
superficial  arose  from  the  pectineal  line,  two  inches  out- 
side the  pubic  spine,  and  was  inserted  into  the  linea 
aspera,  with  the  adductor  magnus.  The  deep  portion 
was  the  normal  muscle. 

The  pectiueus  is  not  infrequently  united  with  the  ad- 
ductor longus  ;  this  occurs  normally  among  the  rodentia, 
carnivora,  and  quadrumana.  It  may  be  sometimes  in- 
serted into  the  capsule  of  the  hip-joint. 

Adductor  Longus.  May  be  divided  into  two  portions 
by  the  passage  of  blood-vessels.  It  is  often  inserted  low 
down  on  the  femur,  and  its  tendon  is  inseparable  from  the 
magnus.     It  is  sometimes  fused  with  the  pectineus. 

Adductor  Precis.  Occasionally  divided  into  two  or  three 
portions — may  be  continuous  with  the  magnus.  It  has 
been  reported  as  united  to  the  tendon  of  the  obturator  ex- 
ternus. 

Adductor  Magnus.  The  upper  part  of  this  muscle  is  so 
often  separated  from  the  main  portion  that  Henle,  Mac- 
alister,  and  other  anatomists  describe  it  under  the  name 
adductor  minimus  or  quadratus.  Its  upper  border  is  oc- 
casionally completely  united  with  the  quadratus  femoris. 
The  different  parts  of  the  muscle  are  not  infrequently 
separated  ;  the  portion  inserted  into  the  internal  condyle 
is  frequently  quite  distinct  (ischio-condyloid). 

Tibialis  Anticus.  This  muscle  has  been  seen  arising 
from  the  femur,  as  occurs  so  generally  in  the  higher 
mammals.  In  the  case  reported  the  leg  was  congenitally 
deformed.  The  tendon  is  occasionally  double,  the  extra 
tendon  being  inserted  into  the  astragalus  or  base  of  the 
first  metatarsal,  as  in  apes.  The  tendon  has  been  seen 
divided  into  three  portions,  and  occasionally  a  sesamoid 
bone  is  formed  in  it. 

Tibio-fascialis  Anticus.  A  small  muscle  described  by 
Wood,  Macalister,  and  Humphry,  which  arises  from  the 
lower  third  of  the  anterior  edge  of  the  tibia,  over  the  tib- 
ialis anticus,  and  is  inserted  into  the  annular  ligament 
and  deep  fascia.  It  is  sometimes  represented  by  a  ten- 
dinous slip  from  the  tibialis  anticus,  which  is  inserted 
into  the  fascia  of  the  dorsum  of  the  foot.  Gruber  de- 
scribes a  libio-astragalus  anticus  arising  from  the  tibia 
and  interosseous  ligament  behind  the  tibialis  anticus,  and 
inserted  in  the  neck  of  the  astragalus. 

Extensor  Proprius  Hallucis.  Is  occasionally  united  with 
the  extensor  communis  digitorum,  or  short  extensor  of 
the  toes.  The  muscle  or  its  tendons  may  be  double,  and 
have  a  supernumerary  insertion  into  the  metatarsal  bone 
or  first  phalanx  of  great  toe.  It  is  sometimes  inserted 
into  the  second  toe.  Its  tendon  may  be  divided  into 
three  portions  {extensor  hallucis  longus  tricaudatus.) 

Extensor  Ossis  Metatarsi  Hallucis  is  a  small  muscle  aris- 
ing from  the  extensor  hallucis,  tibialis  anticus,  extensor 
communis  digitorum,  or  as  a  separate  muscle  close  to  the 
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extensor  ballucia,  going  through  the  same  compartment 
in  the  annular  ligameDl  na  tin  il  La  inserted  into 

the  metatarsal  bone  "l  the  gn    l 

l-'.it.  ntor  Primi  //•  [n  one  ball  the 

examined  Professoi  Wood  found  this  muscle ;  it 
[s  generally  an  offshoot  from  the  extensor  hallucis,  but 
Bom<  times  aris(  i  I3 . 

Ext*  \i    1  onsiderably 

in  the  mode  of  origin  and  the  ai  rangement  of  its  tendons. 
The  number  oi  tendons  may  be  increased  by  the  doub- 
ling of  anj  "in  h  i-  in  it  uncommon  for  the  tendon  go- 
ing to  one  toi  l  lips  to  adjacent  toes.  It  may  have 
an  additional  insertion  into  the  metatarsus.  <  Occasionally 
a  supernumerary  tendon  is  seen  going  tothegreal  toe. 
The  tendons  maj  be  united  on  the  dorsum  by  slips,  as  in 
the  hand.  It  maj  be  united  to  a  greater  or  less  extent 
with  the  extensor  propriua  hallucis,  or  extensor  brevis 
digitorum.  Bach  of  the  tendons  may  have  a  separate 
muscular  belly  in  connection  with  it.  Wood  reports  a 
case  where  the  four  tendons  had  each  a  separate  muscu- 
lar belly.  All  these  abnormal  arrangements  have  their 
corresponding  normal  conditions  in  the  lower  animals. 

/'.  mm  us  l'i  rii us.  Sometimes  of  large  size,  and  occasion- 
ally inserted  entirely  into  the  fourth  metatarsal  bone.  Its 
tendon  maj  unite  with  that  of  the  extensor  going  to  the 
fourth  or  fifth  toe,  or  it  may  unite  with  the  Fourth  dorsal 
interosseous.  The  muscle  may  be  absent  altogether  or 
be  double 

Peron*  us  Longus.  Occasionally  fused  with  the  brevis. 
In  one  case  it  lias  been  noted  as  arising  from  the  femur, 

as  in  many  lower  animals,  e.g.,  the  hear,  hyaena,  etc.  It 
111:1)  ha\  e  a  supernumerary  insertion  into  one  of  the  meta- 
tarsal or  cuneiform  hones,  as  occurs  in  some  animals. 
The  tendon  sometimes  lmvcs  origin  to  the  flexor  brevis 
minimi  digiti  and  outermost  plantar  interosseous  (Wood). 

Peroneus  Accessories.  This  is  a  small  muscle  which 
arises  from  the  fibula  between  the  peroneus  longus  and 
peroneus  brevis,  and  ends  in  a  tendon  which  joins  the  long 
peroneal. 

l'i  rum  11.1  Brevis.  The  tendon  of  this  muscle  is  occa- 
sionally divided  into  two  portions,  the  supernumerary 
one  going  to  the  fourth  metatarsal  or  cuboid  bone,  or  to 
the  proximal  phalanx  of  the  fifth  toe,  joining  the  extensor 
tendon  of  that  toe.  It  may  also  be  inserted  into  the  ab- 
ductor minimi  digiti. 

Peroneus  <t>niiiti  Digiti.  It  arises  from  the  fibula  be- 
neath the  peroneus  brevis,  and  is  inserted  into  the  exten- 
sor aponeurosis  of  the  little  toe.  It  is  seldom  seen  as  a 
distinct  muscle,  being  generally  united  with  the  peroneus 
brevis.  It  is  seen  normally  in  some  animals,  as  the  bear 
and  the  cat. 

l'i  imn  us  Quartuit.  A  muscle  which  is  not  infrequently 
seen  arising  from  the  back  of  the  fibula,  between  the  pe- 
roneus brevis  and  flexor  hallucis,  or  from  the  fascia  of  the 
deep  muscles  of  the  calf  ;  it  is  inserted  into  the  external 
malleolus,  peroneal  tubercle  of  the  OS  caleis,  or  the  ridges 
of  the  cuboid  groove.  This  is  looked  upon  by  Testut  as 
a  variety  of  the  peroneus  quinti  digiti. 

In  a  male  subject  the  writer  saw.  on  both  sides,  the 
peroneus  longus  divided  into  two  portions  ;  the  outer  and 
larger  passed  down  in  the  usual  course  of  the  long  mus- 
cle, but  the  inner  and  smaller  portion,  which  arose  princi- 
pally from  the  intermuscular  septum,  ended  in  a  tendon 
which  passed  through  the  same  compartment  in  the  an- 
nular ligament  as  the  outer  portion,  and  immediately  be- 
fore it  reached  the  peroneal  tubercle  it  divided  into  two 
parts,  one  of  w  bich  spread  out  and  was  inserted   into   the 

tubercle;  the  other  crossed  over  the  tendon  of  the  peroneus 

brevis  and  was  lost  in  the  fascia  covering  the  dorsum  of 
the  loot  ;  between  these  two  tendons  passed  the  tendon  of 
the  peroneus  brevis.  This  was  probably  a  variety  of  the 
peroneus  quinti  digiti  and  peroneus  quartus  muscles. 

Extensor  Brevis  Digitorum.  The  number  and  arrange- 
ment of  the  tendons  vary  considerably.     Very  frequently 

oue  or  more  of  the  tendons  arc  doubled.  A  slip  not  in- 
frequently goes  to  the  little  toe.  The  numberof  tendons 
may  be  reduced  to  two,  occasionally  a  single  tendon  may 
have  two  muscular  heads  in  connection  with  it.  The 
innermost  portion  going  to  the  great  toe  is  often  sepa- 


rated from  the  rest  of  the  muscles,  and  is  called  Iheesten- 
IOT  linn's  halluces.  Wood  describes  Cases  where  --lips 
from  the  tendons  of  the  extensor 
brevis  joined  the  dorsal  interosse- 
ous. There  may  be  a  special  slip 
/'  1 ','//  going  to  the  sec, ,ii,l  metatarsal 
Bone  or  long  extensor  tendon  of 
the  second  toe.  This  would  be 
the  homologue  of  the  extensor  in- 
dieis  of  the  hand. 
-J^         ('nixtinriii  ini'/n.      The  two  bellies 

are  sometimes  more  or  less  com- 
pletely separated  from  each  other, 
as  iii  the  marmot,  unau,  coati,  etc. 
The  ino^t  common  anomaly  is  the 
existence'  of  a  third  head  (see  Fig. 
2374).  This  consists  of  a  band  of 
muscular  fibres,  which  may  arise 
from  either  condyloid  ridge,  the 
popliteal  surface  of  the  femur,  or 
the  posterior  ligament  of  the-  1 
joint ;  passing  down,  it  most  fre- 
quently joins  on  the  united  muscle. 
This  third  head  may  pass  between 
the  popliteal  artery  and  vein,  or 
over  both  vessels  and  nerves.  It 
is  sometimes  divided  into  two  por- 
tions. 

A  slip  may  be  given  off  from  the 
biceps,  semi-tendinosus,  or  adduc- 
tor magnus  to  the  gastrocnemius. 
The  writer,  in  one  female  subject, 
saw  complete  absence  of  the  ex- 
FlG,^7f  \AX  fxa.™ple  of  ternal    head.     On    removing    the 

a  third  head  to  the  gas-      ,  .  ,     -    .       .. 

trocnemius.    (Wood.)       ^m  and   fat,    the   first   structure 
which   came   into    view   was   the 
plantaris  muscle  (see  Fig.  2375).     Absence  of  the  whole 
muscle  has  been  observed. 

Occasionally  a  sesamoid  bone  is  developed  in  the  ten- 
don of  the  external  head.  A  similar  arrangement  exists 
in  many  animals. 

Soli  tis.     An  accessory  soleus  is  occasionally  seen  which 
arises  from  the  oblique  line  of  the  tibia  and  joins  the  in- 
ner side  of  the  soleus;  it  covers  the  poste- 
rior tibial  artery,  and  is  often  of  large  size.    ( 

The  soleus  has   been    observed  of  very    \| 
small  size,  the  fibular  portion  alone  exist- 
ing. 

It  is  sometimes  inserted  into  the  os  cal- 
eis separately  from  the  gastrocnemius,  an 
arrangement  which  is  common  in  many 
animals.  A  muscular  slip  going  from  the 
tibia  to  the  tendinous  arch  over  the  pop- 
liteal vessels  has  been  occasionally  seen. 

Plantaris.  The  plantaris,  which  is  rudi- 
mentary in  man  and  gradually  disappear- 
ing, is  of  large  size  in  some  animals,  and 
in  them  is  continuous  with  the  plantar  fas- 
cia or  flexor  brevis  digitorum.  In  man  it 
is  frequently  absent.  It  sometimes  arises 
by  two  heads,  the  supernumerary  one  coin- 
ing from  the  posterior  ligament  of  the 
knee  joint  or  from  one  of  the  condyles. 
The  writer  has  seen  this  supernumerary 

head  arise  from  the  outer  head  of  the  gas- 
trocnemius and  the  middle  of  the  outer 
surface  of  the  soleus  by  a  tendinous  ori- 
gin. 

The  plantaris  has  been  seen  to  arise  from 
the  popliteal  fascia  and  fibula.  The  writer 
on  one  occasion  saw  it  arise  solely  from  Flo  2375.  _  Ab- 
the  posterior  ligament  of  the  knee-joint.  mace  of theex- 
The  mode  of  its  insertion  varies,  its  ten-  ternal  heft<l  ot 
don  sometimes  joins  the  tendo-Achillis  or  ^^^ 
internal  annular  ligament,  or  ends  in  the 
deep  fascia  of  the  leg.  It  may  send  a  slip  to  the  plantar 
fascia  (li  Usui-  fascia  plantaris).  Its  tendon  maybe  en- 
closed in  the  lower  part  of  the  tendo-Achillis. 

PopliU  us.    A  sesamoid  bone  is  sometimes  developed  in 


'■: 


no 


REFERENCE   HANDBOOK   OF   THE   MEDICAL    SCIENCES. 


ITIiiHcleii. 

Jlu  sclos. 


AT 


its  tendon  of  origin.  The  muscle  in  rare  cases  is  absent 
altogether. 

Popliteus  Minor.  Is  a  small  muscle,  rarely  seen,  which 
arises  from  the  femur  internal  to  the  plantaris  and  is 
inserted  into  the  posterior  ligament  of  the  knee-joint. 
Wagstaffe  has  described  an  accessory  popliteus  which 
arose  from  a  sesamoid  bone  developed  in  the  external 
head  of  the  gastrocnemius,  and  was  inserted  into  the 
oblique  line  of  the  tibia  super- 
ficial to  the  normal  muscle  (see 
Fig.  2376). 

Peroneo-tibialis.  This  is  a  c 
muscle  described  by  Gruber, 
who  met  with  it  in  one  in  seven 
subjects.  It  arises  from  the 
inner  side  of  the  head  of  the 
fibula,  and  is  inserted  into  the 
upper  end  of  the  oblique  line  £  ' 
of  the  tibia.  It  is  placed  be- 
neath the  popliteus,  and  is 
looked  upon  as  the  homologue 
of  the  pronator  teres  in  the 
arm.  It  is  seen  in  many  of  the 
lower  animals. 

Flexor  Long  us  Digitorum  Pe- 
dis. This  muscle  varies  some- 
what as  to  its  origin.  It  fre- 
quently receives  extra  slips  of 
origin  "from  the  deep  fascia  and  Fio.  2376.— ap,  accessory  pop- 

aponeuiosis    of     the    leg,    the       liteus  arising  from  a  sesamoid 

tibia,  fibula,  or  flexor  hallucis.  J\™e  ^L-9  normal  P°Pliteus- 
The  writer  has  several  times  ags  a 

seen  muscular  fibres  originating  extensively  from  the  deep 
aponeurosis  and  flexor  hallucis,  and  crossing  the  tibialis 
posticus  to  reach  the  flexor  digitorum.  In  some  cases  the 
tibialis  posticus  was  completely  hidden  from  view  by 
muscular  fibres.  A  similar  arrangement  is  seen  in  a  great 
many  of  the  apes.  The  tendon  going  to  the  second  toe  is 
sometimes  absent ;  in  these  cases  the  second  toe  receives 
a  slip  from  the  flexor  hallucis. 

Flexor  Accessorius  Longus  Digitorum  Pedis.  This  mus- 
cle and  its  varieties  have  been  described  under  various 
names,  as  tibio-accessorius,  accessorius  ad  accessorium  (Tur- 
ner) ;  peroneo-calcaneus  internus  (Macalister)  ;  pronator 
pedis  (Humphry).  It  may  arise  from  the  tibia  or  fibula 
by  a  fleshy  belly  and  in  a  well-marked  tendon,  which 
passes  through  a  separate  compartment  in  the  annular 
ligament,  either  in  front  of  or  behind  the  flexor  hallucis, 
and  finally  ending  by  joining  the  flexor  accessorius  or  the 
tendon  of  the  long  flexor  before  it  divides.  It  has  been 
seen  to  replace  the  proper  accessorius.  In  its  course  down 
to  the  foot,  its  fleshy  fibres  generally  cover  over  the  pos- 
terior tibial  vessels  and  nerves.  When  it  arises  from  the 
fibula  and  is  inserted  into  the  tubercle  of  the  os  calcis,  it  is 
called  the  peroneo-calcaneus  internus,  and  is  looked  upon 
as  the  homologue  of  the  pronator  quadratus  of  the  fore- 
arm. The  writer  has  several  times  seen  this  muscle  aris- 
ing from  the  tibia,  and  only  once  from  the  fibula.  In  one 
case  it  arose  by  two  fleshy  heads,  one  from  the  flexor 
hallucis,  and  the  other  for  two  inches  from  the  inner  bor- 
der of  the  tibia  immediately  below  the  soleus  ;  the  two 
heads  united  to  form  a  single  belly  which,  after  covering 
the  posterior  tibial  vessels,  ended  in  a  tendon.  This  ten- 
don passed  beneath  the  annular  ligament  posterior  to  the 
vessels,  and  in  the  sole  of  the  foot  joined  the  tendon  of 
the  long  flexor ;  the  normal  accessorius  was  inserted  into 
this  tendon  instead  of  into  that  of  the  flexor. 

A  flexor  proprius  digiti  secundi,  arising  from  the  tibia 
and  going  to  the  second  toe,  has  been  described  by  Bahn- 
sen. 

Flexor  Accessorius.  The  outer  head  is  not  infrequently 
absent.  The  muscle  is  sometimes  much  reduced  in  size 
and  may  even  be  absent.  Its  accessory  long  head  has 
already  been  described  under  the  name  flexor  accessorius 
longus  digitorum  pedis. 

The  number  of  digital  tendons  to  which  this  muscle 
can  be  traced  varies  considerably.  Offsets  may  be  sent  to 
the  second,  third,  and  fourth  toes,  and  sometimes  to  the 
fifth.     In  rare  cases  it  can  be  traced  to  only  two  tendons. 


The  muscle  has  been  observed  going  to  the  flexor  hallucis 
tendon  instead  of  the  digitorum.  It  sometimes  gives  off 
a  slip  to  the  fifth  toe  (as  in  monkeys),  when  the  slip  to 
that  toe  from  the  brevis  digitorum  is  absent. 

Lumbricales.  Absence  of  one  or  more  of  these  muscles 
occasionally  occurs.  The  writer  once  saw,  on  both  sides 
of  the  same  subject,  the  two  outer  ones  absent.  Two  are 
sometimes  seen  going  to  one  toe.  The  tendons  are  fre- 
quently inserted  into  the  first  phalanges  of  the  toes. 

Flexor  Hallucis  Longus.  Seldom  varies.  The  tendons  of 
the  digitorum  longus  aud  hallucis  are  seldom  completely 
separated  ;  they  are  generally  united  by  a  slip  from  the 
hallucis  to  the  digitorum,  and  sometimes  by  one  from 
the  digitorum  to  the  hallucis.  The  slip  from  the  hallucis 
may  generally  be  traced  to  the  second  or  third  toes, 
sometimes  to  all,  and  sometimes  to  the  second  only.  In 
a  subject  dissected  in  1879  by  the  writer,  the  tendon  of 
this  muscle  divided  into  three  tendons,  which  went  to 
the  great,  second,  aud  third  toes.  The  longus  digitorum 
divided  into  four  tendons  as  usual ;  but  those  going  to 
the  second  and  third  toes  were  of  small  size,  and  joined 
the  ones  from  the  hallucis.  The  lumbrical  muscles  were 
in  connection  with  the  digitorum  tendons.  In  this  case 
there  was  no  connection  between  the  tendons  of  the  mus- 
cles before  division.  A  slip  may  be  given  off  from  the 
flexor  hallucis  in  the  leg,  and  after  passing  under  the 
annular  ligament,  may  join  the  accessorius.  This  is  a 
variety  of  the  muscle  described  above— flexor  accessoriua 
longus  digitorum  pedis.  In  rare  cases  the  tendons  of  the 
two  long  flexors  are  fused  into  one,  as  is  seen  in  the  lower 
animals.  The  writer  once  saw  a  sesamoid  bone  de- 
veloped in  the  tendon  of  this  muscle  as  it  passed  over 
the  astragalus  and  os  calcis. 

Tibialis  Posticus.  Very  seldom  varies.  Is  occasionally 
blended  more  or  less  intimately  with  the  flexor  hallucis. 
A  sesamoid  bone  is  frequently  developed  in  its  tendon. 
It  has  been  described  as  being  inserted  into  the  peroneus 
longus  tendon,  second,  third,  and  fourth  metatarsal  bones, 
and  cuboid.  Wood  has  seen  it  combine  with  the  flexor 
brevis  hallucis  muscles.  It  has  been  reported  absent  by 
Budge. 

Tibialis  Secundus.  This  is  a  muscle  described  by  Bahn- 
sen,  Henle,  and  Linhart.  Henle  calls  it  the  tensor  of 
the  capsule  of  the  ankle-joint.  It  arises  from  the  back  of 
the  tibia  below  the  flexor  digitorum  longus,  and  is  in- 
serted into  the  posterior  part  of  the  capsule  of  the  ankle- 
joint  or  annular  ligament.  A  similar  muscle  has  been 
described  as  being  inserted  into  the  anterior  part  of  the 
capsule  of  the  ankle-joint. 

Flexor  Brevis  Digitorum.  The  slip  going  to  the  fifth  toe, 
which  is  usually  of  small  size,  and  very  often  not  per- 
forated by  the  deep  flexor,  is  sometimes  absent  altogether. 
Five  tendons  have  been  observed,  two  going  to  the  sec- 
ond toe.  The  slip  to  the  little  toe,  when  absent,  is  occa- 
sionally replaced  by  a  small  muscle  arising  from  the 
outer  side  of  the  long  flexor  tendon  or  flexor  accessorius. 
This  arrangement  is  seen  in  many  of  the  apes. 

The  tendons  of  the  short  flexor  may  be  united  to  those 
of  the  long  flexor,  and  have  a  common  insertion.  Some 
portion  of  the  short  flexor  may  arise  from  the  long  flexor 
tendon.  The  writer,  a  few  years  ago,  saw  a  very  good  ex- 
ample of  this,  an  arrangement  which  is  like  that  which 
exists  in  apes.  The  muscle  consisted  of  two  portions, 
superficial  and  deep  ;  the  superficial  arose  from  the  inner 
tuberosity  of  the  os  calcis,  and  divided  into  two  tendons 
which  went  to  the  second  and  third  toes  ;  the  deep  por- 
tion, however,  arose  by  a  fleshy  origin  from  the  deep 
flexor  tendon  before  it  was  joined  by  the  accessorius  ;  its 
tendons  were  distributed  to  the  fourth  and  fifth  toes. 

Wood  mentions  a  case  where  the  slip  to  the  fifth  toe 
was  augmented  by  another  from  the  long  flexor  tendon, 
they  formed  a  single  tendon,  which  was  not  perforated 
but  blended  with  the  tendon  of  the  long  flexor  going  to 
that  toe. 

Abductor  Hallucis.  Its  tendon  is  sometimes  joined  by 
a  muscular  slip  which  comes  from  the  skin  in  front  of 
the  inner  ankle.  Wood  describes  a  muscular  slip  from 
the  abductor  to  the  base  of  the  first  phalanx  of  the  sec- 
ond toe. 
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Abductor  Minimi  Digiii.  The  tendon  Is  Bometimes 
double. 

Abduetor  Osait  Metatarsi  Quinti.  A  portion  of  the 
above  baa  been  described,  by  Wood  and  Bradley,  as  a 
Beparate  muscle  arising  from  tin-  outer  tubercle  "l  the 
08  ealeis.  and  Inserted  int<»  the  base  of  the  fifth  meta- 
tarsal bone;  it  occurs  in  about  every  oilier  Bubject. 
Mt  anatomists  look  upon  this  as  merely  an  insertion  of 
the  abductor  minimi  digit!,  which  fails  to  exist  in  about 
half    the    subject-  examined. 

<  Occasionally  it  exists  as  quite 

a  Beparate  muscle  (see  Fig. 
2877),  basing  an  extensive 
Origin  from  under  the  surface 
of  the  08  ealeis.      The  interest 

attaching  to  this  muscle  lies 
in  the  fact  that  it  is  the  true 
homologue  of  a  muscle  al- 
ways present  in  the  anthro- 
poid apes. 

"Flexor  Breda  HaMuds.  A 
slip  may  be  sent  to  the  base 
of  the  first  phalanx  of  the 
seeond  toe  (Wood).  It  some- 
times receives  fibres  of  origin 
from  the  OS  ealeis  or  long 
plantar  ligament.  Occasion- 
ally it  fails  to  be  attached  to 
the  cuboid. 

Adductor  ITallucis.     Occa- 
sionally a  slip  is  seen  going 
Fio.  2377.-^0,  Example  of  the  to  the  "base  of  the  first  pha- 
abductor  ossi6  metatarsi  quinti  i„__   „f  ,y,„  _„„_„j  »„„      «i.;„ 
arising  from  us  ealeis.  (Bradley.)   limx   of   the  second  toe  ;   this 

may  arise  from  the  second 
metatarsal  bone,  or  sheath  of  the  tendon  of  the  peroneus 
longus.  Henle  thinks  it  represents  the  interosseus  volaris 
primus  of  the  hand. 

Opponens  Hallucis  (Macalister).  Given  off  from  the 
preceding  muscle  and  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  as  in  apes. 

Adductor  Indicts.  The  writer  once  saw  a  large  muscle 
arise  from  the  cuboid,  and  sheath  of  the  peroneus  longus 
tendon,  outside  the  adductor  hallucis,  and  go  to  be  in- 
serted into  the  base  of  the  first  phalanx  of  the  second  toe. 
This,  no  doubt,  is  the  homologue  of  the  adductor  indicis 
of  quadrumaua  and  other  animals,  as  the  sloth,  elephant, 
etc. 

Transversus  Pedis.  The  slip  from  the  fifth  toe  is  often 
"wanting,  and  others  may  also  be  absent.  The  whole 
muscle  is  occasionally  absent. 

Superficial  Transversus  Pedis.  In  1879  the  writer  saw, 
in  the  right  foot  of  a  male  subject,  immediately  beneath 
the  skin,  a  muscle  which  arose  from  the  bases  of  the  first 
phalanges  of  the  second,  third,  and  fifth  toes,  and  was  in- 
serted into  the  base  of  the  first  phalanx  of  the  great  toe  ; 
deeper  down  the  normal  transversus  pedis  existed  and 
was  of  the  usual  size. 

Flexor  Brevis  Minimi  Digiti.  A  slip  of  muscle  is  very 
frequently  seen  given  off  from  the  inner  border  of  this 
muscle,  and  inserted  separately  into  the  anterior  half  of 
the  lateral  border  of  the  fifth  metatarsal  bone.  In  some 
cases  it  is  almost  a  distinct  muscle.  Henle  calls  it  the 
opponens  minimi  digiti,  and  looks  upon  it  as  the  normal 
arrangement.     It  is  well  developed  in  the  orang-outang. 

Interosseous.  Seldom  abnormal.  May  vary  sometimes 
in  size,  according  to  the  size  and  use  of  corresponding 
digit  (Wood).  A  slip  is  occasionally  seen  arising  from 
the  base  of  the  second  metatarsal  bone  and  sheath  of  the 
peroneus  longus,  and  inserted  into  the  base  of  the  first 
phalanx  of  the  second  toe.  Henle  regards  this  as  the 
homologue  of  the  intcrosseus  volaris  primus  of  the 
hand. 

-Misc'les  of  Tin:  Tiuxk. — Serratus  Posticus  Inferior. 
Macalister  baa  observed  absence  of  this  muscle.  It  may 
consist  of  only  three  slips,  or  in  rare  cases  there  may  be  as 
many  as  five  or  six  from  the  first  to  the  sixth  rib.  Slips 
may  be  received  from  the  levator  anguli  scapulae.  I 
have,  in  two  cases,  seen  a  well-developed  muscular  slip 
arising  from  the  mastoid   process,    beneath  the  sterno- 


mastoid,  ami  inserted  into  the  upper  border  of  the  ser- 
ratus posticus  superior.  Once  1  noted  a  slip  passing  from 
the  fifth  cervical  transverse  process  to  this  muscle. 

Serratus  Posticus  8upt  rior.  In  rare  cases  the  whole  mus- 
cle has  been  absent,     Absence  of  one  or  more  digitations 

is  not  Infrequent  It  is  occasionally  of  larger  size  than 
normal.  The  writer  once  saw  it  arise  from  the  four 
lower  dorsal  Bpines,  and  two  upper  lumbar,  and  go  to  be 
inserted  into  the  live  lower  ribs. 

Splenitis.  The  extent  of  origin  of  the  Bplenius  varies. 
It  not  infrequently  reaches  a-  high  as  the  middle  of  the 
ligamentum  nuchie;  it  may  even  be  attached  to  the  oc- 
cipital protuberance  (as  in  the  bear).  In  one  subject,  on 
both  sides,  the  writer  saw  the  splcnii  attached  to  the 
whole  length  of  the  ligamentum  nucha-,  the  occipital  pro- 
tuberance, the  superior  curved  line  of  the  occipital  bone, 
and  the  mastoid  process.  The  two  muscles  presented  the 
appearance;  of  an  inverted  triangle. 

The  Bplenius  colli  may  have  a  Blip  of  attachment  to  the 
third  cervical  transverse  process.  The  writer  has  seen  it 
send  Blips  to  the  second  and  third  cervical,  and  in  one 
case  to  the  cervicalis  ascendena  The  Bplenius  capitis 
may  be  quite  distinct  from  the  splenius  colli,  or  these 
two  portions  may  be  fused  together.  The  colli  portion 
has  been  reported  absent. 

Rhombo-atioid  (Macalister).  Bplenius  aceessorius,  ad- 
jutorsplenii  (Walther).  This  muscle  has  already  been  de- 
scribed with  the  rhomboid.  It  is  a  muscular  slip  going 
from  the  transverse  process  of  the  atlas  to  the  serratus 
magnus,  rhomboid  or  serratus  posticus  superior,  and  is 
looked  on  by  Wood  as  indicating  the  first  degree  of  dif- 
ferentiation in  man  toward  the  formation  of  the  occipito- 
scapular  muscle  of  the  lower  animals. 

Ligamentum  isucltm  lieplaced  by  Muscle.  The  writer,  in 
one  case,  saw  the  upper  part  r  f  this  ligament  replaced  by 
strong  muscular  fibres,  which  were  attached  to  the  ex- 
ternal occipital  protuberance,  the  whole  length  of  the 
occipital  crest,  and  the  posterior  tubercle  of  the  atlas  and 
axis.  The  external  border  of  this  muscle  consisted  of  a 
thick,  round  tendon,  continuous  below  with  the  ligamen- 
tum nucha?,  which  was  normal  from  the  spine  of  the 
third  cervical  vertebra. 

Sacro-lumbalis.  The  inferior  and  superior  accessory 
origins  of  the  sacro-lumbalis  are  infrequently  absent.  The 
cervicalis  ascendem  may  arise  as  low  as  the  "tenth  rib,  and 
be  inserted  as  high  as  the  third  cervical. 

Spinalis  Ceroids.  This  is  described  by  Henle  as  a  nor- 
mal muscle.  It  is  very  inconstant,  and  arises  from  the 
spines  of  the  fifth,  sixth,  and  seventh  cervical  and  upper 
two  dorsal  vertebra?,  and  is  inserted  into  the  spine  of  the 
axis,  and  sometimes  the  spines  of  the  third  and  fourth  cer- 
vical vertebra?. 

Extensor  Coccygis  (sacro-coccygeus  posticus).  This  is 
the  name  given  to  some  slender  muscular  fibres  occasion- 
ally7 seen  going  from  the  lower  end  of  the  sacrum  or  the 
posterior  inferior  iliac  spine  to  the  coccyx.  It  is  the 
homologue  of  the  great  caudal  extensor  of  the  lower  ani- 
mals. 

longissimvs  Dor  si.  May  vary  somewhat  as  to  the  num- 
ber and  extent  of  its  attachments.  The  writer  once  saw- 
it  receive  accessory  fibres  from  the  spines  of  the  third, 
fourth,  fifth,  and  sixth  dorsal  vertebra. 

Spinalis  Dorsi.  The  number  of  tendons  of  insertion 
may  be  reduced  to  three ;  one  spine  may  receive  two 
tendons. 

Complcrus.  The  biventer  cervicis  may  be  completely 
fused  with  this  muscle.  It  may  be  fused  with  the  trach- 
elo-mastoid  or  longissimus  dorsi.  The  number  of  verte- 
bra' to  which  it  is  attached  may  vary  from  two  to  seven. 
A  supernumerary  fascia  sometimes  arises  from  the  trans- 
verse process  of  the  second  dorsal  vertebra,  and  is  inserted 
into  the  occipital  bone  beneath  the  normal  muscle.  The 
biventer  frequently  receives  accessory  slips  from  some  of 
the  lower  cervical  or  upper  dorsal  vertebral  spines,  or 
from  the  ligamentum  nucha?.  Slips  have  been  seen  go- 
ing to  join  it  from  the  seventh  cervical  transverse  pro- 
cess. 

Mult  i fid  us  Spina.  The  origin  from  the  seventh  cervi- 
cal vertebra  may  fail.     Muscular  slips  may  run  from  the 


52 


REFERENCE  HANDBOOK  OF  THE  MEDICAL   SCIENCES. 


JIiiNt-les. 
-iluKcles. 


necks  of  the  first  and  second  ribs  to  the  fifth  and  sixth 
cervical  vertebrae,  as  well  as  between  other  ribs  and  ver- 
tebra. 

Inter spinales.  Longer  interspinous  bundles  are  some- 
times found  passing  over  one  or  two  vertebra;.  In  the 
neck  the  bundles  are  broader. 

The  short  Rotatory  muscles  of  the  neck  may  be  occa- 
sionally doubled. 

External  Intercostals.  The  last  ones  are  sometimes 
wanting.  Not  infrequently  they  extend  as  far  as  the 
sternum  between  the  costal  cartilages.  The  lower  inter- 
costals occasionally  are  continuous  with  the  external  ab- 
dominal oblique. 

Internal  Liter  costals.  These  frequently  extend  to  the 
vertebral  column.  The  last  two  are  sometimes  absent,  or 
so  small  that  it  requires  a  very  careful  dissection  to  dis- 
cover them. 

Supra-costalis  (Wood) ;  Rectus  TJioracis  (Turner).  This 
is  a  muscle  which  lies  on  the  upper  ribs  in  the  antero- 
lateral part  of  the  thorax,  and  generally  extends  from 
the  first  to  the  fourth  rib. 

It  has  been  looked  upon,  (1)  as  the  homologue  of  the 
thoracic  extension  of  the  rectus  abdominis  to  the  first  rib, 
as  is  seen  so  often  in  mammalia,  e.g.,  cat,  otter,  beaver  ; 
(2)  as  a  reproduction  in  man  of  the  sterno-costal  muscles 
of  the  lower  animals,  e.g. ,  dog,  badger,  etc.;  (3)  as  be- 
longing essentially  to  the  scalene  system  of  muscles,  and 
corresponding  to  the  condition  seen  in  many  animals. 
In  the  bear  the  scalene  muscles  extend  back  as  far  as  the 
seventh  or  eighth  ribs.  The  last  view  is  probably  the 
correct  one. 

Triangularis  Sterni.  This  muscle  varies  much  as  to 
its  extent  and  points  of  attachment.  Absence  of  one  or 
both  muscles  has  been  noticed.  Theile  reports  a  case 
where  it  extended  to  the  clavicle.  It  is  sometimes  con- 
tinuous with  the  transversalis  abdominis,  of  which  it  is 
supposed  to  be  a  remnant  or  appendage. 

Diaphragm.  The  sternal  portion  of  the  muscle  is  not 
infrequently  wanting  (Quain).  Carruthers  {Lancet,  1879) 
reports  a  case  of  absence  of  the  left  half  of  the  diaphragm 
in  a  child  which  lived  ten  days.  In  this  case  there  was 
hernia  of  the  small,  and  part  of  the  large,  intestine  into  the 
thorax.  Absence  of  portions  of  the  diaphragm  are  occasion- 
ally seen,  and  in  these  cases  there  is  nearly  always  hernia 
of  some  of  the  contents  of  the  abdomen  into  the  thorax. 
At  a  post-mortem  held  at  the  Montreal  General  Hospital 
in  1885,  on  a  man  aged  forty,  a  portion  of  the  left  half  of 
the  diaphragm  was  absent,  and  through  the  opening  the 
greater  portion  of  the  stomach  protruded  into  the  thorax. 

A  fleshy  fasciculus  has  been  seen  passing  from  the 
border  of  the  oesophageal  opening  to  the  oesophagus. 
Knox  has  described  a  musculus  hepatico-diaphragmaticus 
arising  from  the  left  side  of  the  central  tendon  and  pass- 
ing over  the  oesophagus  to  the  right,  dividing  into  two 
slips,  one  of  which  went  to  the  under  surface  of  the  liver 
and,  becoming  tendinous,  joined  the  obliterated  ductus 
venosus  and  umbilical  vein ;  the  other  crossed  the  right 
crus  and  was  lost  in  the  peritoneum. 

Henle  and  Bourgery  describe  a  muscular  slip  going 
from  the  costal  cartilage  of  the  seventh  rib  partly  to  the 
costal  cartilage  of  the  ninth,  and  partly  across  the  middle 
line  of  the  diaphragm  to  the  opposite  border  of  the  ster- 
nal portion. 

External  Abdominal  Oblique  (obliquus  externus  abdo- 
minis). According  tp  Macalister,  the  number  of  attach- 
ments to  the  ribs  varies  from  six  to  nine,  and  one  or 
more  slips  may  be  doubled,  generally  those  arising  from 
the  eighth  and  ninth  ribs.  It  is  not  uncommon  to  see 
absence  of  the  highest  and  lowest  digitations.  The  two 
lowest  may  be  rudimentary,  and  an  additional  fasciculus 
may  come  from  the  lumbar  aponeurosis.  This  muscle 
may  be  connected  with  the  serratus  magnus,  as  well  as 
with  the  pectoralis  major,  by  continuous  fibres.  The 
musculus  sternalis,  when  present,  may  be  intimately  as- 
sociated with  the  external  oblique. 

A  fasciculus  has  been  described  going  from  the  ninth 
rib  to  the  skin  over  that  region  (Flesch).  This  is  no 
doubt  a  remnant  of  the  dorso-abdominal  skin  muscle  of 
mammals.      Poland  ("Guy's  Hospital  Reports,"   1841) 


reports  a  case  where  the  external  abdominal  oblique  be- 
came tendinous  at  a  horizontal  line  on  a  level  with  the 
umbilicus.  It  was  inserted  as  usual  into  the  ilium  and 
pubis,  but  had  no  connection  with  the  linea  alba  or  linea 
semilunaris  ;  the  internal  edge  of  the  muscle  being  exter- 
nal to  the  semilunar  line,  and  leaving  exposed  the  inter- 
nal oblique.  In  this  case  the  external  oblique  received  a 
special  fleshy  fasciculus  from  the  eighth  rib,  near  its  car- 
tilage. 

Internal  Abdominal  Oblique  (obliquus  internus  ab- 
dominis). This  muscle,  like  the  preceding,  is  subject  to 
variations  in  the  extent  of  its  attachments.  Its  upper  or 
lower  attachments  may  be  reduced  ;  it  may  have  an  ad- 
ditional slip  of  insertion  into  the  ninth  costal  cartilage. 
A  tendinous  inscription  in  the  upper  part  of  this  muscle 
has  been  described  as  not  uncommon  ;  it  generally  pro- 
ceeds from  the  tenth  or  eleventh  rib.  Henle  describes 
once  finding  in  the  anterior  portion  of  this  inscription  a 
short,  thin  cartilage. 

Accessory  Abdominal  Oblique  (M.  lateralis  abdominis). 
This  is  a  muscle  situated  between  the  two  oblique  mus- 
cles, which  arises  from  the  ninth,  tenth,  or  eleventh  rib, 
and  passes  down  to  be  inserted  into  the  crest  of  the  ilium. 
The  writer  once  saw  this  muscle  on  both  sides  of  the  same 
subject ;  on  the  right  it  arose  from  the  tip  of  the  twelfth, 
and  on  the  left  from  the  lower  border  of  the  eleventh, 
rib ;  this  latter  muscle  was  not  inserted  into  the  iliac 
crest  directly,  but  blended  with  the  aponeurosis  of  the  ex- 
ternal oblique  behind  and  above  the  anterior  superior 
spine  of  the  ilium.  Both  muscles  became  broader  as  they 
reached  their  iliac  attachment. 

In  some  cases  this  muscle  is  attached  to  Poupart's 
ligament  or  to  the  sheath  of  the  rectus. 

Transversalis  Abdominis.  The  extent  of  its  attach- 
ments may  vary.  Cases  are  reported  where  it  was  at- 
tached to  the  whole  length  of  Poupart's  ligament.  The 
spermatic  cord  may  sometimes  pierce  its  lower  border, 
especially  in  those  cases  where  the  attachment  to  Pou- 
part's ligament  is  more  extensive  than  usual.  Fusion  of 
the  muscle  with  the  internal  oblique  has  been  observed, 
and  total  absence  has  been  noticed  by  Macalister.  A 
tendinous  intersection  has  also  been  seen. 

Rectus  Abdominis.  In  some  cases  this  muscle  has 
been  seen  extending  as  high  as  the  third,  and  even  the 
second,  rib.  It  is  not  uncommon  to  see  a  supernumerary 
slip  going  to  the  fourth  rib.  In  most  animals  the  rectus 
abdominis  extends  higher  than  it  does  in  man  ;  in  many 
it  reaches  as  far  as  the  first  rib,  e.g.,  in  the  bear,  otter, 
beaver,  cat,  porcupine,  etc.  The  writer  once  saw  a  slip 
go  from  the  upper  part  of  the  rectus  to  the  middle  of  the 
lower  border  of  the  pectoralis  major.  The  number  of 
tendinous  intersections  may  vary  ;  as  many  as  six  have 
been  noticed  in  the  negro. 

Pyramidalis.  This  muscle  varies  much  as  to  size.  It 
is  very  frequently  absent,  and  is  occasionally  double. 
When  absent  the  lower  part  of  the  rectus  is  increased  in 
size.  It  is  a  muscle  which  is  of  no  use  in  man,  and  is  a 
mere  rudiment  of  the  larger  muscle  which  exists  in 
marsupials.  It  is  absent  in  many  of  the  lower  animals, 
e.g.,  solipeds,  ruminants,  and  many  of  the  carnivora,  as 
the  dog,  cat,  bear,  etc. 

Quttdratus  Lumborum.  Is  sometimes  attached  to  the 
eleventh  rib,  and  to  the  bodies  and  transverse  processes 
of  the  tenth  and  eleventh  dorsal  vertebrae.  Lange  ("  An- 
nals of  Surgery,"  vol.  ii.,  p.  289)  figures  a  quadratus 
muscle  sending  a  slip  to  the  fascia  covering  the  pleura 
between  the  twelfth  dorsal  and  first  lumbar  rib. 

Muscles  of  the  Perinmum  and  Pelvis, — Sphincter  Ani. 
The  writer  once  saw  the  superficial  fibres  of  this  musclfr 
continued  up  past  the  tendinous  point  of  the  perineum, 
as  a  flat  muscular  slip  6  mm.  broad  and  5  ctm.  long.  This 
slip  blended  above  in  the  middle  line  with  the  dartos  of 
the  scrotum  (see  Fig.  2378).  Occasionally  fibres  of  the 
transversus  perinsei  are  inserted  into  this  muscle. 

Coccygeus.  Is  sometimes  inserted  wholly  into  the  side 
of  the  sacrum  (Quain). 

Sacro-coccygeus  Anticus  (curvator  coccygis).  This  is 
the  name  given  to  a  few  fleshy  and  tendinous  fibres  pass- 
ing from  the  lower  part  of  the  anterior  portion  of  the  sa- 
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arum  and  cot  <  \  \.     It  Is  w<  ll  developed  in  animals  with 
tails. 

Trantvartut  /'  This  muscle  Is  a  very  variable 

our.     Ii  is  occasionally  absent,  or  bo  small  as  to  be  with 
difficult}  :  <mt.     Ii  is  sometimes  Inserted  either 

partly  or  whollj  Into  the  accelerator  mime  (bulbo-caver- 
is)muscl<  or  sphincter  ani.  This  muscle  is  not  infre- 
quently fan  Bhapea,  covering  the  triangular  space  formed 
by  the  three  perinseal  muscles.  In  these  cases  the  ischio- 
cavernosus  forms  one  edgeof  the  fan.  The  fibres  are 
ins,  ried  intoth*  accelerator  urinse,  central  tendinous  point, 
and  Bphincter  ani.  The  muscle  is  occasionally  double, 
the  extra  Blip  joining  the  accelerator  urinse  or  levator  ani 
Henle  describes  a  muscular  slip  springing  from  the  fascia 
at  the  lower  border  of  the  gluteus  maximus,  and  inserted 


FiQ.  2378. — A,  Bphincter  ani  continued  upward  in  the  middle  line  and 
blendinp  with  the  dartos  of  the  scrotum  ;  F,  perinea]  fascia ;  S,  sphinc- 
ter ani.     (Shepherd.) 

into  the  lower  surface  of  the  triangular  ligament.  In 
one  ease  of  absence  of  this  muscle,  the  writer  found  the 
deep  transverse  muscle  of  large  size. 

I&cliio  i-ini  rnosus  (erector  penis).  Houston  has  described 
a  variety  of  this  muscle  under  the  name  compressor  vena 
dorsalis  penis.  It  is  a  slip  arising  in  front  of  the  ischio- 
cavernosus  and  crus  penis,  which  passes  upward  and  for- 
ward, and  is  inserted  with  its  fellow  into  an  aponeurosis 
above  the  dorsal  vein.  The  writer  once  saw  this  ex- 
tremely well  developed.  In  the  dog  and  some  other  ani- 
mals it  is  quite  a  strong  muscle. 

Buibo-cawrnosus  (accelerator  urinse).  This  muscle  is 
occasionally  joined  by  the  transversus  perinsei.  Kobelt 
describes  the  fibres  which  cover  the  most  prominent  part 
of  the  bulb,  and  which  an'  separated  from  the  others  by 
a  more  or  less  distinct  interspace,  as  the  compressor  hemi- 
spliericum  bulbi.  Francis  J.  Shepherd. 

MUSCLES.  DISEASES,  WOUNDS,  AND  INJURIES 
OF.  Protected  by  skin,  fasci:e,  and  layers  of  fat.  as  well 
as  by  their  own  inherent  resistance,  itself  enormous,  the 
voluntary  muscles  are  not  easily  injured,  exposed  though 
they  are  to  violence  and  accident.  Nor  are  they  frequently 
the  seat  of  disease,  taking  into  account  their  high  organ- 
ization. 

Contusions. — Muscles  may  be  contused.  The  result- 
ing temporary  loss  of  power  and  severe  pain  on  motion 
may  lead  to  suspicion  of  more  serious  injury — as  fracture 
of  neighboring  bones,  rupture  of  tendons,  or  of  the  mus- 
cle itself,  in  mild  cases  complete  recovery  is  the  rule, 
while,  if  the  injury  is  severe,  the  bruising  of  fibres  and 
extravasation  or  blood  may  be  followed,  not  only  by  per- 
manent loss  of  power,  but  by  atrophy  with  attendant 
degeneration. 

In  case  recovery  is  not  prompt,  the  galvanic  current 
should  be  employed  before  degenerative  change  has  pro- 
ceeded too  far. 

St  iu  ri  wi.ui  s  Krrn  i;i;. — Slight  lacerations  involv- 
ing a  few  muscle-fibrils  are  very  common,  taking  place 
in  most  cases  of  strain.  They  are  often  accompanied  by 
extravasation  of  blood.  Temporary  hiss  of  power,  with 
pain  and  stiffness,  lasting  often  for  many  mouths,  and 


recurring  at  intervals  for  a  long  time  after,  commonly 
follow.  Complete  muscular  rupture  is,  on  the  contrary, 
a  tare  injury.  It  may  depend  upon  either  direct  or  in- 
direcl  external  violence,  or  upon  contraction  of  the  mus- 
cle itself.  With  the  muscular  lilire  in  a  healthy  condition, 
rupture  from  voluntary  movement  is  probably  impos- 
sible, bui  involuntary  violent  and  spasmodic  contraction 

Of  a  Single  muscle   may  Occasionally  result  in  laceration. 

In  this  way  the  muscles  of  the  back,  the  rectus fetnoris, 

and  the  psoas,  have  been  torn  across  by  the  violent  con- 
tractions of  tetanus;  while  the  abdominal  muscles  have 
been  ruptured  by  blows  and  falls  against  blunt  objei 

and  the  thigh  extensors  by  the  overstrain  of  sudden  move- 
ments in  running  or  jumping,  or  as  the  result  of  falls 
from  a  height  upon  the  feet. 

The  power  of  resistance  in  a  living  and  healthy  mus- 
cle is  very  great,  and  separation  of  the  muscle  from  its 
point  of  attachment,  separation  of  the  muscle  from  its 
tendon,  or  rupture  of  the  tendon  itself,  is  a  much  more 
frequent  result  of  violence  than  is  a  complete  subcuta- 
neous rupture  of  the  muscular  tissue.  The  ruptures  and 
lacerations,  from  even  Blight  voluntary  movements  in  the 
course  of  acute  fevers,  and  particularly  in  the  later 
stages  of  typhoid,  are  rendered  possible  by  such  degen- 
erative changes  in  the  muscular  fibres  (granular,  fatty, 
or  hyaline  degeneration) as  render  them  extremely  brittle. 
The  rectus  abdominis  is  particularly  liable  to  be  thus  torn  ; 
the  thigh  adductors,  the  gastroenemii  ami  told,  and  the 
Oexors  of  the  forearm  are  Less  frequently  affected. 

The  retraction  of  the  divided  ends  of  a  completely  rup- 
tured muscle  leaves,  if  the  muscle  be  superficial,  a  deep 

indentation,    s l,    however,    tilled    with   effused    bl( 

There  is  sudden,  sharp  pain  at  the  time,  unless,  indeed, 
the  rupture  be  one  of  those  dependent  on  degenerative 
changes,  when  there  are  often  no  symptoms,  the  acci- 
dent being  unsuspected,  and  detected'  only  post  mortem. 
Treatment  must  consist  in  sufficient  relaxation  of  the 
parts  to  permit  approximation  of  the  fragments,  and  in 
even  compression  by  suitable  bandaging,  to  control  the 
muscular  contractions. 

Fixation  by  immovable-  dressings  of  plaster-of-Paris. 
or  by  the  elastic  bandages  of  Martin,  will  often  best  fulfil 
the  indications.  Absorption  of  the  effused  blood  may  be 
promoted  by  warm  applications,  and  later,  some  stimulat- 
ing liniment  may  be  used.  If  union  takes  place,  it  is  at 
first  due  to  connective-tissue  intermediate  material,  which 
soon  condenses  so  much  that  a  strong  tendinous  cicatrix 
results.  In  some  cases  there  is  probably  direct  reproduc- 
tion of  muscular  tissue.  More  or  less  permanent  weak- 
ness and,  if  the  rupture  be  of  the  abdominal  muscles, 
some  hernia  of  the  abdominal  contents  may  be  expected. 
Where  apposition  cannot  be  maintained,  as  in  rupture  of 
deep-lying  muscles,  the  widely  separated  fragments  often 
become  united  to  neighboring  structures,  and  the  use  of 
the  muscle  is  abolished.  Muscular  abscesses  are  not  in- 
frequently formed  as  the  result  of  neglected  rupture. 

Compound  Injuries. — These  may  be  of  various  de- 
grees, from  simple  cuts  to  complete  pulpitication  of  the 
tissues.  On  the  amount  of  muscular  laceration  depends 
largely  the  prognosis,  in  cases  of  extensive  injury.  This 
is  well  recognized  in  compound  fractures.  From  the 
greater  amount  of  retraction  that  takes  place  when  the 
supports  of  the  muscle,  as  well  as  the  muscle  itself,  are 
divided,  there  is  usually  much  difficulty  in  bringing  parts 
into  apposition,  and  a  large  cavity  is,  in  cases  of  rupt- 
ure, left  to  till  with  granulations.  Almost  complete  abo- 
lition of  function  follows,  and  often  deformity,  from  con- 
traction of  the  granulation  material. 

Large  masses  of  muscle  sometimes  protrude  from  a 
wound,  on  account  of  muscular  rupture  at  some  distance. 
These,  unless  much  disorganized,  should  not  be  cut 
away,  but  cleaned  and  carefully  returned  :  the  skin  open- 
ing being,  if  necessary,  enlarged.  With  rest  and  proper 
support  a  useful  limb  has  been  obtained,  even  after  rupt- 
ure and  protrusion  of  most  important  muscles.  To  main- 
tain parts  in  apposition  sutures  have,  in  suitable  c;i-o. 
been  advised.  If  Used,  they  should  include  the  whole 
body  of  the  muscle. 

If  a  muscle  has  been    subjected   to   severe   crushing 
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force,  large  portions  may  slough  out,  leaving  more  or  less 
ragged  "  ulcers"  to  fill  with  granulations. 

Ulceration  of  muscle  is  sometimes  seen  in  severe 
phagedenic  ulcers  of  the  subcutaneous  tissue. 

Hemorrhage  into  Muscles. — Intermuscular  hae- 
morrhage as  a  result  of  violence  is  common.  It  also  oc- 
curs in  pysemic  conditions — in  typhus  and  typhoid  fever, 
in  scurvy,  small-pox,  yellow  fever,  cholera,  glanders, 
etc.,  and  is  then  directly  dependent  upon  degenerative 
changes  in  the  tissues  about  the  vessels  which  lessen 
their  capacity  for  resistance,  or  is  secondary  to  muscular 
rupture  due  to  the  same  cause.  Absorption  of  the  clot 
is  the  rule  when  haemorrhage  follows  violence  ;  though, 
if  this  process  is  delayed,  a  thick  membranous  or  car- 
tilaginous sac  sometimes  remains,  and  causes  permanent 
weakness  of  the  affected  muscles. 

In  glanders  and  allied  disorders,  foul  abscesses  are  often 
formed  by  the  breaking  down  of  luemorrhagic  material. 
If,  after  an  injury  (subcutaneous  muscular  rupture,  for 
instance),  the  effused  blood  be  not  absorbed  within  a  rea- 
sonable time,  the  aspirator  may  be  used,  and,  this  failing, 
it  may  be  even  advisable  to  cut  down,  with  suitable  anti- 
septic precautions,  and  turn  out  the  clot,  removing  at 
the  same  time,  if  possible,  the  sac-wall,  which  has  gen- 
erally been  formed.  In  cases  of  long  standing  this  is  the 
only  treatment  available. 

Embolic  Infarctions  have  been  occasionally  found 
in  muscles. 

Hernia  of  Muscles. — An  abnormal  opening  in  the 
aponeurosis,  which  may  be  the  result  of  external  vio- 
lence— as  from  a  knife  or  bullet,  or  of  laceration  during 
sudden  and  violent  muscular  contraction — while  usually 
healing  spontaneously,  is  occasionally  followed  by  pro- 
trusion of  the  muscle.  Marked  impairment  of  func- 
tional activity  results  in  all  cases,  whether  the  hernia  has 
been  developed  suddenly,  or  more  slowly.  In  acute 
cases  pain  on  motion  is  often  severe.  A  distinct  ful- 
ness and  protrusion  with  the  muscle  contracted,  disap- 
pearing when  it  is  again  relaxed,  serves  as  a  diagnostic 
sign  ;  this  symptom  is  absent  in  abscess,  blood  extrava- 
sation, muscle  rupture,  or  visceral  hernia,  with  which, 
in  certain  cases,  the  accident  might  be  confounded. 
In  acute  cases  rest  and  pressure  will  usually  effect  a 
cure.  In  case  union  of  the  divided  aponeurosis  does  not 
take  place,  and  the  degree  of  discomfort  warrants  it,  the 
edges  of  the  laceration  may  be  freshened  and  united  by 
sutures. 

A  supporting  bandage  to  limit  the  degree  of  protrusion 
is  usually,  however,  sufficient. 

Dislocations. — Dislocation  of  the  whole  or  part  of  a 
muscle,  while  not  as  commonly  recognized  an  accident 
as  displacement  of  the  tendons,  is  yet  by  no  means  a  rare 
occurrence.  A  slender  muscle,  among  those  of  greater 
volume,  may,  by  irregular  contractions,  easily  be  jerked 
out  of  the  muscular  mass.  The  accident  seems  particu- 
larly liable  to  happen  to  the  muscles  about  the  spine,  and 
to  those  of  the  forearm.  The  posterior  portion  of  the 
sterno-mastoid  has,  in  a  case  falling  under  the  writer's 
notice,  been  frequently  displaced.  In  so-called  "lawn- 
tennis  arm"  the  tendon,  and  sometimes  the  body,  of  the 
pronator  radii  teres  is  thrown  out  of  position  by  motions 
incident  to  the  game  of  tennis. 

Dislocation  follows  sudden  or  unusual  movements. 
Severe  local  pain,  increased  by  certain  movements,  or  of 
intensity  sufficient  to  prevent  these,  results.  Sudden  and 
absolute  relief  follows  reduction — generally  accomplished 
by  rubbing  with  the  fingers  the  affected  muscle,  previously 
put  in  a  state  of  complete  relaxation.  In  case  of  failure, 
Callender,  who  has  written  briefly  on  this  subject,  directs 
continuance  of  pressure  and  forced  action  of  the  muscle, 
which,  though  painful,  is  usually  effective.  Redisloca- 
tion  is  common,  and  a  pad  and  retentive  bandage  are 
often  for  a  time  advisable. 

Contractures. — Inflammatory  changes  often  termi- 
nate in  muscular  shortening  and  deformity.  Early  treat- 
ment by  friction,  massage,  stimulating  applications,  or 
electricity,  may  restore  the  functional  activity  ;  but  if  the 
condition  persists  for  a  long  time,  irreparable  damage 
ensues,  contraction  becomes  contracture,  and  myotomy 


or  tenotomy  can  alone  effect  a  cure.  "When  the  inflam- 
mation is  one  of  the  manifestations  of  syphilis,  antisyphi- 
litic  treatment  is,  of  Course,  called  for,  and  is  indeed 
often  important  as  an  aid  to  diagnosis.  Reflex  contrac- 
tions without  disease  of  muscle  are  seen  in  the  neigh- 
borhood of  diseased  joints,  as  in  morbus  coxa'  and  spinal 
caries.  After  a  time,  however,  inflammatory  and  degen- 
erative changes  take  place  in  the  disused  muscles,  and  the 
contraction  becomes  permanent.  •Apparent  contraction 
is  often  really  due  to  paralysis  of  the  opposed  muscles 
(certain  cases  of  talipes). 

Myalgia  (muscular  pain). — One  of  the  commonest  of 
sensations  is  that  of  pain  in  one  or  more  muscles,  of  vary- 
ing duration  and  intensity.  The  so-called  growing  pains 
of  childhood,  the  pain  and  sense  of  fatigue  after  violent 
exercise,  as,  for  example,  that  felt  in  the  legs  after  a  lonjr 
walk,  or  in  the  costal  muscles  after  immoderate  laughter, 
are  physiological  examples  of  this  muscular  pain  or  my- 
algia. In  persons  in  feeble  health,  pain  may  occur  after 
every  slight  exertion,  and  there  may  also  persist  a  more 
or  less  painful  state  of  many  of  the  muscles,  particularly 
in  the  trunk  and  back ;  the  pain  being,  as  a  rule,  more 
marked  near  the  tendinous  insertions.  This  constitutes 
true  myalgia,  and  is  often  accompanied  by  cramps  at  in- 
tervals. The  pain  in  the  side,  so  common  in  women, 
though  often  a  neuralgia  of  the  intercostal  nerves,  is 
sometimes  referred  to  the  costal  insertions  of  the  external 
obliques,  and  is  an  instance  of  this.  Inflammation  and 
congestion  of  underlying  organs,  for  which  myalgia  in 
the  trunk  is  often  mistaken,  can  be  excluded,  from  the 
absence  of  fever  and  the  relief  obtained  by  rest  and  sup- 
port. A  weak  and  rapid  pulse,  unaffected  by  the  pain,  is 
almost  constantly  present  as  a  symptom  of  the  originally 
enfeebled  state  of  these  patients.  Pain  in  the  muscles 
may  be  also  clue  to  muscular  strain  or  rupture  ;  to  neigh- 
boring local  disease  ;  to  more  or  less  central  pressure  upon 
the  afferent  nerve  ;  or  to  the  poisons  of  lead,  syphilis,  gon- 
orrhoea, rheumatism  (?),  and  the  specific  fevers,  small- 
pox, typhoid  fever,  etc.  In  relapsing  fever  excruciating 
muscular  pain  is  one  of  the  most  prominent  symptoms, 
while  the  severe  rheumatoid  pain  in  scurvy  is  muscular 
in  situation.  Though  the  pain  is  often  purely  neuralgic 
in  character,  we  must  allow  an  inflammatory  element  in 
many  cases,  since  so-called  gonorrhceal  and  rheumatic  at- 
tacks are  sometimes  followed  by  atrophy  and  contrac- 
tions. The  treatment  of  the  true  myalgia  is  by  tonics, 
with  rest  and  support  to  the  affected  muscles.  In  the 
other  cases  the  cause  must  be  sought  for  and  removed. 

Acute  Inflammation  of  Muscle  ;  Acute  Myositis  ; 
Abscess  in  Muscle. — Acute  inflammation  in  muscle  is 
rarely  spontaneous.  As  a  result  of  violence,  strain,  or  rup- 
ture of  muscular  fibres,  or  due  to  extension  of  inflamma- 
tion from  neighboring  parts,  it  is  not  infrequent.  The 
spontaneous  form  is  most  frequently  met  with  in  tin; 
psoas  muscle,  where  it  generally  results  in  abscess.  Bry- 
ant, indeed,  regards  this  spontaneous  inflammation  (pso- 
itis) as  a  more  common  cause  of  psoas  abscess  than  spinal 
caries  itself.  Spontaneous  inflammation  also  occurs  in 
the  rectus  abdominis,  diaphragm,  and  the  muscles  of  the 
tongue,  abscess  being  in  these  situations  not  so  usual.  In 
traumatic  myositis  suppuration  is  not  common.  There  is 
more  or  less  pain  ;  the  functional  activity  of  the  part  is  in- 
terfered with  ;  a  tender  swelling  of  moderate  extent,  due 
to  serous  effusion,  or  sometimes  in  part  to  extra  vasal  ed 
blood,  is  present,  with  associated  heat  and  dryness  of  the 
skin.  Recovery  generally  follows  proper  attention  to  the 
other  effects  of  the  injury,  without  special  treatment. 
Neglect  may  lead  to  the  formation  of  abscess.  In  pyae- 
mic  conditions,  secondary  inflammations  and  purulent  de- 
posits are  common  in  all  muscles.  In  glanders  and  farcy 
these  muscular  abscesses  are  particularly  prominent  and, 
to  some  extent,  characteristic  of  the  disease.  This  "acute 
suppurative  myositis"  has  been  met  with  in  erysipelas 
and  in  diphtheria,  and,  in  some  few  cases,  single  muscles 
or  groups  of  muscles  have  been  entirely  destroyed  by  ne- 
crotic processes  of  septic  origin.  The  affected  muscles 
are  at  first  hypertonic.  The  interstitial  tissue  contains 
many  small  cells.  Pus-cells  accumulate.  The  muscular 
fibres  undergo  degenerative  change  (fatty  or  hyaline  de- 
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generation),  or  disintegrate  into  foul  smelling  mnnnrn 
swarming  with  bacteria  Abscesses  are  formed  contain- 
ing putrid  pus  and  necrotic  muscle-tissue,  and  causing, 
bj  mechanical  pressure,  Btill  further  atrophy  and  degen- 
eration "l  the  muscular  fibre.  I"  milder  cases,  with  mod- 
erate i  »i i  —  accumulation,  recovery  may  take  place  by  Inter- 
stitial tissue  proliferation,  bul  with  moreor  less  muscular 
atrophj  due  to  compression.  The  sooner  a  muscular 
abscess  can  beopened  the  better  the  prognosis.  Simple 
abscesses  readilj  heal  after  incision,  leaving  little  or  no 
trouble  behind.  In  the  abscesses  and  inflammations  of 
septic  origin,  numerous  free  openings  offer  the  only 
chance  of  pr<  renting  a  fatal  issue. 

Acute  Parenchym  \  i<h  a  [nflammation.— Delafleld 
gives  this  name  to  a  few  cases,  reported  by  German  phy- 
sicians, where  certain  muscle  groups  were  swollen,  suit 
ened,  and  filled  with  yellowish  patches.  The  muscle- 
fibres  were  ill  a  .slate  of  granular,  tatty,  or  hyaline 
aeration.  Capillary  haemorrhages  were,  in  some 
eases,  present.  No  cxpl'anal ion  is  offered,  but  the  ncr- 
VOU8  system  seemed  nut  to  lie  , at  fault. 

Chronic  Inflammation  ;  Chronic  .Myositis. — Char- 
acterized by  extensive  interstitial  cell  proliferation,  ren- 


Fio.  2379.— Chronic  Myositis. 
Path.  Anat.  and  Histology/ 
dense  cicatricial  tissue. 


(X  350  and  reduced.)    (From  Delofield  and  Prndden's  "  Hand  hook  of 
)    The  atrophied  remnants  of  muscle-fibrils  are  scattered  through  the 


dering  the  affected  portion  hard  and  painful,  this  form 
of  inflammation  may  attack  the  muscle  as  a  whole,  or 
infiltration  may  be  limited  to  one  or  several  portions. 
Spontaneous  muscular  inflammation  is  generally  chronic. 
In  infants  the  sterno-mastoid  is  the  muscle  usually  at- 
tacked. Appearing  at,  or  soon  after,  birth,  the  disease  af- 
fects the  whole  muscle.  Suppuration  rarely,  if  ever,  oc- 
curs, and  the  affection  yields  readily,  as  a  rule,  to  tonics 
and  soothing  applications.  Fibrous  organization  of  the 
exuded  cell-products,  with  shortening  of  the  muscle  and 
resulting  deformity  may,  however,  occur.  Orthopaedic 
appliances,  emollients,  massage,  etc.,  will  then  be  useless, 
and  myotomy  or  tenotomy  can  alone  relieve  the  condi- 
tion. 

This  so-called  "  congenital  torticollis"  has  been  consid- 
ered dui'  to  fcetal  inflammation,  to  injuries  received  dur- 
ing delivery,  or  to  intra  uterine  traumatism,  twisting, 
etc.  ;  but  although  generally  found  in  puny  children,  it 
has  not  been  attributed  to  syphilitic  taint. 

In  the  adult  the  disease  is  generally  of  syphilitic  ori- 
gin. It  may.  however,  occur  ill  muscles  disused  from 
any  cause,  in  those  which  are  atrophied,  or  as  a  result  of 
repeated   violences  or  the   irritation  of   a  foreign  body. 


'lie  Inflammation  may  be  diffuse,  with  general  hardness, 

moderate  swelling,  tenderness, and  pain  ,  or.  more  larch', 
a   number  of  hard,  tender,  circumscribed  swelliic 
scattered   throughout   the  affected  muscles    notably  those 
of  the  tongue,  thigh,  arm  extensors,  temporals,  andmasse- 
ters.      .Mis,,  [y  form,  but  altera  lime  the  cellu- 

lar exudation  organizes  into  contracting  fibrous  material, 
which,  by  pressure,  produces  atrophy,  or  even   complete 

destruction,  of  the  muscular  fibres,  and  in  cases  of  diffuse 
inflammation,  often  permanent  deformity  from  muscular 
contraction.     Where  circumscribed  inflammation  is  due 

to  the  formation  of  true  syphilitic  gummata.  these  are.  if 
neglected  through  mistaken  diagnosis,  apt  to  breakdown, 
forming  deep  abscess,...  and  later  ragged  ulcers  ;  other- 
wise, as  the  result  of  limited  chronic  myositis,  there  may 
be  left  a  permanent  fibrous  tumor,  which  may  subse- 
quently become  cartilaginous,  or  even  bony.  Syphilitic 
ulcerations  in  muscle  bear  so  great  a  resemblance  to  ulcer- 
ating malignant  tumors  that  it  is  often  necessary  to  wait 
for  the  result  of  Bpecific  treatment  before  making  an  ab- 
solute diagnosis.  This  is  notably  the  case  in  ulcerations 
of  the  tongue.  In  the  muscles  of  so-called  scrofulous 
subjects,  cold  abscesses  are  sometimes  found.  They  are 
rarely  large,  and  from  their  hard- 
ness and  the  absence  of  attendant 
inflammation,  may  be  mistaken 
for  solid  tumors. 

RHEUMATIC  Inflammation 
called  Muscular  Rheumatism). — 
Generally  a  true  myositis,  termi- 
nating spontaneously  in  resolution 
in  a  short  time;  the  morbid  chat 
are,  as  a  rule,  limited  to  congestion 
and  serous  exudation.  Assumed 
to  be  caused  by  draughts  of  air  on 
the  overheated  or  perspiring  body 
surface,  it  is  doubtless  often  due 
to  some  twist  or  sprain  of  the  mus- 
cle involved.  Repeated  attacks  in 
the  same  muscle,  or  group  of  mus- 
cles, are  common.  The  muscles 
most  often  affected  are  those  of  the 
back  (lumbago),  of  the  chest  (pleu- 
rodynia), and  of  the  neck  (so- 
called  rheumatic  torticollis).  From 
organization  of  the  exuded  inflam- 
matory products  contraction  and 
deformity  may,  though  rarely, 
result.  Suppuration  probably 
never  occurs.  Rest,  opium,  local 
heat,  and  stimulating  applications, 
with,  in  severe  cases,  electricity, 
are  the  most  reliable  remedies. 

GONORRHCEAIi    INFLAMMATION. 

— A  rare  myositis  occurring  as  a 
complication  of  gonorrhoea,  al- 
ways associated  with  an  arthritis,  and  affecting  by  prefer- 
ence the  muscles  of  the  arm,  forearm,  and  thigh.  It  dif- 
fers from  simple  myositis  in  nothing  but  the  exciting 
cause. 

Ossification  of  Mrst  i.e. — True  bone  may  be  formed 
as  the  result  of  chronic  inflammation  in  cither  one  or  sev- 
eral muscles.  Circumscribed  muscular  ossification  is  not 
rarely  found  in  the  neighborhood  of  exuberant  callus. 
The  so-called  exercise  bones,  due  to  slight  violences  often 
repeated  through  long  periods  of  time,  though  generally 
found  in  tendons,  may  be  situated  in  the  muscles  them- 
selves. The  bony  plates  sometimes  found  in  the  thigh 
adductors  of  horsemen,  and  the  so-called  "drilling  bone" 
formed  in  the  arm  of  soldiers  are  examples.  The  preced- 
ing connective-tissue  inflammation  may,  however,  be  of 
Bpecific  origin.  These  plates  of  bone,  once  formed,  are 
generally  easy  of  detection,  and  though,  as  a  rule,  caus- 
ing little  discomfort,  may  require  removal  on  account  of 
interference  with  the  muscular  functions. 
Myositis  Ossificans. — In  this  rare  disease  a  general 

muscular  inflammation  slowly  progressive  in  character, 
terminates  in  atrophy  of  the  muscular  elements,  and  con- 
version of  the  inflammatory  products  into  true  bone.     It 
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is  thought  to  be  generally  independent  of  any  nerve  le- 
sion. Beginning  in  childhood,  it  affects  primarily  the 
muscles  of  the  trunk,  and  particularly  those  of 
the  back,  and  extends  to  the  extremities,  sparing 
the  muscular  structures  of  the  heart,  larynx, 
oesophagus,  and  diaphragm.  Death  results  from 
exhaustion,  or  from  implication  of  the  exter- 
nal muscles  of  respiration  ;  but,  as  a  rule, 
patients  survive  for  many  years,  and  often 
die  only  from  some  intercurrent  malady. 

The  skeleton  which  is  pictured  in  the  ac- 
companying figure  is  in  the  museum  of  the 
Steeven's  Hospital,  Dublin,  Ireland.    The 
disease  began  at  the  age  of  five.    At  the  au- 
topsy, twenty-five  years  later,  there  were 
found  ossified,  on  the  left  side,  the  anterior 
edge  of  the  masseter,  the  internal  ptery- 
goid,  pectoralis  major,  part  of  the  longissi- 
mus  dorsi,  pronator  quadratus,  rectus 
femoris,   the  lower  part  of  the  vasti, 
and  the  flexor  brevis  digitorum  ;  on  the 
right    side,    the  trapezius,    latissimus 
dorsi,  erector  spina?,  teres  major,  sub- 
scapularis,  pectoralis  minor,  pronator 
quadratus,  gluteus  medius  and   mini- 
mus,   pectineus,  vastus  externus,  and 
flexor  brevis  digitorum.     There  had 
been  no  pain  during  the  entire 
course  of  the  disease.   Death  oc- 
curred from  double  pneumonia. 

Tubercular  Inflammation. — 
Tubercle  has  occasionally  developed 
in  the  inter-muscular  tissue. 

Muscular  Hypertrophy. — A  true  hypertro- 
phy of  muscular  substance,  not  to  be  confounded 
with  an  increase  of  volume  dependent  on  changes 
in  the  intermuscular  tissue,  is  found  both  in  the 
voluntary  muscles  and  in  the  smooth  muscles  of 
various  organs.  Generally  due  to  an  increase  in 
the  number  of  the  muscular  elements,  these  have 
been  found,  in  some  few  cases,  themselves  hy- 
pertrophied  ;  the  change  being  confined  to  cir- 
cumscribed groups  of  muscles,  usually  of  the  up- 
per extremity.  Sometimes  capable  of  increased 
work,  for  a  time,  though  soon  tiring,  the  affected 
muscles  are  often  actually  weaker  than  those  of 
normal  dimensions.  The  muscular  hypertrophy, 
with  simple  multiplication  of  elements,  is,  al- 
most without  exception,  the  result  of  increased 
activity.  Familiar  instances  of  this  are  the  hy- 
pertrophied  muscles  of  the  blacksmith  and  gym- 
nast ;  the  enlargement  of  the  external  respira- 
tory muscles  in  consequence  of  labored  move- 
ments ;  the  hypertrophy  of  the  heart-muscle  in 
obstructions  of  the  circulation  ;  and  of  the  mus- 
cles in  the  intestine,  stomach,  bladder,  prostate, 
etc.,  as  a  result  of  inflammation,  or  of  obstructive 
stenoses  which  have  imposed  more  than  the  nor- 
mal amount  of  work  upon  the  affected  organs. 

So-called  macroglossa,  or  hypertrophy  of  the 
tongue,  is  rarely  due  to  actual  increase  in  the 
muscle-fibres,  but  to  hypertrophy  of  the  lymphat- 
ics, blood-vessels,  and  investing  connective  tis- 
sue. 

Muscular  Atrophy. — In  simple  atrophy  the 
ultimate  fibres  retain  their  structure,  showing 
both  longitudinal  and  transverse  striation,  though 
with  less  distinctness.  They  are,  however,  re- 
duced in  size.  Sometimes  the  muscular  sub- 
stance in  places  disappears  from  the  sarcolemma. 
Associated  with  this  condition  there  is  often  an 
increased  interstitial  deposit  of  fat,  the  so-called 
fatty  infiltration,  sometimes  of  sufficient  amount 
to  cause  an  apparent  hypertrophy  of  the  affected 
muscle.  Atrophy,  dependent  upon  general  de- 
fective nutrition,  occurs  in  the  course  of  all 
wasting  diseases,  in  typhoid  and  other  fevers,  in  phthisis 
and  the  various  cachexia?,  and  in  old  age.  It  occurs,  lo- 
cally, as  a  result  of  lessened  function  and  diminished 


irritation  in  paralyzed  muscles,  and  those  insufficiently 
used,  as  in  the  muscles  connected  with  a  diseased  joint, 
or  the  fragments  left  in  a  stump  alter  amputation.  It 
maybe  the  result  of  direct  pressure  by  a  tumor  or  foreign 
body  ;  or  fatty  infiltration,  generally  a  secondary  process, 
may,  where  the  fat  is  in  excess  in  the  blood,  lie  the  pri- 
mary affection,  and  mechanically  cause,  by  pressure, 
anaemia  and  wasting.  Atrophy  of  the  voluntary  mus- 
cles is  often  dependent  upon  interruption  of  the  influ- 
ence exerted  by  the  vaso-motor  nerves  ;  and  absence 
of  certain  portions  of  the  central  nervous  system  is 
associated  with  such  rare  though  striking  deformi- 
ties as  crossed  lateral  atrophy  and  hemi- 
atrophia  facialis,  in  the  former  of  which  a 
one-sided  atrophy  of  the  cerebrum  coexists 
with  atrophy  of  the  opposite  half  of  the 
cerebellum,  spinal  cord,  nerves,  muscles, 
and  bones  ;  while  in  the  latter  we  have  a 
one-sided  atrophy  of  the  face  without  paral- 
ysis. 

The  prominence  of  muscular  atrophy  in 
the  course  of  the  three  following  diseases 
renders  it  desirable  to  mention  them  in  this 
connection,  though  they  are  treat- 
ed of  at  length  elsewhere. 

In  the  first  of  these,  or  progres- 
sive muscular  atrophy,  there  is  a 
combination  of  chronic  inflam- 
matory hypertrophy  of  the  inter- 
fibrillar  connective  tissue,  with 
atrophy  of  the  compressed  mus- 
cle-fibres, either  simple  or  with 
added  fatty  or  hyaline  degenera- 
tion. 

In  infantile  paralysis  (the  essen- 
tial paralysis  of  childhood)  atro- 
phy follows  the  paralysis,  after  a 
considerable  interval.     Degenera- 
tion occurs  still  later,  if  a  cure  be 
not  effected. 
In  pseudo-hypertrophic  muscular  paraly- 
sis (atrophia  musculorum  lipomatosa),  the 
affected  muscles — generally,  in  the  begin- 
ning, those  of  the  lower  extremities — are 
at  first  enlarged,  hard,  and  firm.     This 
apparent  hypertrophy  is  dependent  upon 
fatty  infiltration,  the  muscular  elements 
being  in  a  state  of  atrophy.     Later,  evi- 
dent wasting  of  the   voluntary  muscles 
occurs,  and  the  microscope  shows,  only 
here  and  there,  a  muscular  fibre  running 
through  the  fatty  tissue,  into  which  the 
bulk  of   the  true  muscle-substance  has 
been    converted.      Of    these    remaining 
fibres  some  retain  their   normal  appear- 
ance, others  are  atrophied,  and  still  others 
have  lost  their  striation  and  become  gran- 
ular, or  have  been  partially  converted 
into  fat. 

Granular  Degeneration. — The  stri- 
ation of  the  ultimate  fibres  is  lost.  The 
fibrillse  are  swollen,  opaque,  and  filled 
with  fine  granules.  The  affected  mus- 
cles are  friable  and  easily  rupture.  The 
elements  may  recover  their  normal  ap- 
pearance and  function,  or  the  disease, 
often  the  precursor  of  the  fatty  meta- 
morphosis, may  be  followed  by  this  re- 
trograde change,  and  complete  destruc- 
tion may  result.  Granular  degeneration 
is  met  with  in  fevers  and  severe  acute  dis- 
eases, in  the  first  stages  of  phosphorus 
poisoning,  and,  associated  with  atrophy, 
in  paralyzed  muscles,  and  in  such  dis- 
eases as  progressive  muscular  atrophy 
and  infantile  paralysis. 
Fatty  Degeneration. — Minute  granules  of  fat  ap- 
pear, generally  in  longitudinal  rows,  beginning  in  the 
neighborhood  of  the  nuclei,  and  increase  in  number  and 


Fig.  2380. — Extensive  Myosi- 
tis Ossificans.  (From  a  pho- 
tograph of  the  specimen  in 
the  Steeven's  Hospital,  of 
Dublin.) 
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size  until  they  occupy  the  whole  Bpace  within  the  aarco- 
lemma,  and  complete  wasting  of  the  muscle  fibre  results. 
This  process  Is  to  be  distinguished  from  that  of  fatty 
infiltration,  where  fal  is  deposited  in  the  Intermuscular 
tissue,  tin  muscular  elements  remaining  unaffected  Ma- 
croscopicall]  the  affected  portions  are  yellow  and  friable. 
Fattj  degeneration  attacks  most   frequently  the  heart. 


('ai.i  ii  tCATion.— Lime  salts  arc  occasionally  deposited 
in  both  Bmootb  and  striated  muscle-fibre.  This  is  one 
of  the  changes  Incident  to  old  i 

MuscoxAB  An/Esthbsia. —Diminution  of  common 
sensation  in  muscles  i-  usually  met  with  in  connection 

with  loss  Of  voluntary  power,  but   occasionally  by  itself. 

Diminution  of  the  special  muscular  sensibility,  or  of  that 
sense  by  which  we  know  the  force 
a  contracting  muscle  is  exerting 
—  true  muscular  anesthesia  —  is 
commonly  associated  with  dia 
of  the  central  nervous  gj  stem,  and 
particularly  with  affections  of  the 


^aaassafeMK*--' -— ■     i 

PlO.  2881  —Pseudo-hypertrophy  of  Gastrocnemius.  X  350  and  reduced.  (Delaficld  and  Prudden.) 
1,  Intersiitiiil  fatty  infiltration ;  2,  atrophied  muscle-fibrils;  8,  muscle-fibrils  that  have  undergone 
\va\y  (hyaline)  metamorphosis  ;  4.  granular  detritus  from  granular  degeneration  of  other  tibrils. 

Il  is  met  with,  in  the  voluntary  muscles,  in  scurvy  ;  in 
severe  acute,  and  wasting  chronic,  diseases;  in  poisoning 
by  phosphorus  ;  associated  with  other  changes  in  pro- 
gressive atrophy  and  pseudo-hypertrophy ;  and  in  mus- 
cles atrophied  or  paralyzed  from  any  cause. 

Hyaline  Degeneration;  Wwy  Degeneration; 
Vitreous  Degeneration. — By  some  supposed  to  be 
largely  a  post  mortem  change,  this  form  of  degeneration 
affects  bj  preference  the  muscles  of  the  chest  and  abdomen, 
the  diaphragm,  and  the  thigh  adductors.     The  affected 

muscles  are  soft  and  easily  tear.  It  occurs  chiefly  in  the 
Course  of  Severe  fevers,  notably  in  typhoid,  but  also  in 
typhus,  acute  miliary  tuberculosis,  small-pox.  scarlet 
fever,  etc.      It   has  been    found  locally  in   tetanus, 

trichinosis,  extensive  freezing,  and  in  the  neigh- 
borhood of  malignanl  tumors. 

The  disease  appears  in  patches  in  the  affe<  ted 
muscles,  and  attacks  but  a  proportion  of  the  fibres 
in  its  chosen  seat,  healthy  and  diseased  muscle- 
fibrils  being  seen  side  b\  side.  The  affected  por- 
tions present  a  homogeneous,  waxy  appearance, 
the  striation  disappears,  (he  ultimate  tibrils  broad- 
en and  are  converted  by  degrees  into  hyaline  mate- 
rial, prone  to  break  up  into  irregular  masses, 
though  sometimes  retaining  the  original  shape  of 
the  fibre,  [nterfibrillar  hyperplasia  and  granular 
degeneration  are  often  also  present,  and  the  af- 
fected fibres  may  crumble  and  disappear,  lea\  ing  the  s;ir 
colemma  as  an  empty  sac. 

Pigmentary  Degeneration. — Characterized  by  the 
presence  of  pigment  granules  in  the  muscle  tibrils,  and 
usually  connected  with  the  various  atrophies  and 

(■rations  dependent    upon    nutritive   disturbances:    this 
pathological  condition  is  generally  due  to  decompi 
of  the  haemoglobin  of  the  blood.     In  many  cases,  hov 
ever,  the  source  of  the  pigment  is  uncertain. 

Simple  atrophy,  without  new-formation  of  pigment, 
may  cause  a  decidedly  deeper  hue  in  muscles  which  are 
normally  somewhat  colored,  as  those  of  the  In-art. 


ingly  interfered  with.  The  inco- 
ordinate movements  in  walking, 
and  the  inability  to  stand  with 
the  eyes  closed,  go    characteristic 

of  locomotor  ataxia,  are  depen- 
dent upon  this  diminution  of  mus- 
cular sense.  Besides  the  loss  ,,t' 
ibility  in  ataxia  and  hysteria, 
there  is  sometimes  sudden  anaes- 
thesia, due,  probably,  to  obscure 
localized  changes  in  the  cord. 
Rest  and  counter-irritation  usually 
result  in  cure. 
Mt  scri.Au  Hyperesthesia. — 

Eulenberg  claims  that  there  is  an 
increase  of  muscular  sensibility  in 
chorea  and  in  writer's  cramp.   "But 
little  is  known  ou  the  subject 
Mi  scuLAB  Tremors. — Besides  the  spasmodic  contrac- 
tions, tonic  and  clonic,  which  occur  as  the  result  of  nerve 
irritation,  and  which  will  be  discussed  elsewhere,  delicate 
clonic  contractions,  affecting  single  fibres,  are  met  with. 
These  fibrillary  spasms  and  twitches  are  seen  in  the  old 
and  feeble,  in  the  first  Stages  of  progressive  atrophy,  and, 
according    to    Founder,    in    syphilis    unconnected    with 
nerve  lesion,  and  of  simply  functional  character. 

TUMORS.  —  Primary  tumor  of  the  muscle-substance  of 
any  kind  is  rare.  Secondary  infiltration  and  invasion 
from  neighboring  tissues  are  not  infrequent.  The  fi- 
brous, fibrocartilaginous,  and  bony  tumors  following  in- 
llainmation   have   been    already  considered.     Of  all  the 


. 


.-i 


Fig.  9382. — Hyaline  (waxy)  Degeneration  of  abdominal  Muscles  in  Typhoid  Fever. 
eld  and  Prudden.) 

new-formations,  fibrous  tumors  are,  perhaps,  the  most 
common.  The  most  important,  and  practically  the  Only 
remaining,  varieties  are  the  various  forms  of  vascular  tu- 
mor and  the  malignant  growths. 

The  malignant  /»//«<?•.«— sarcoma  and  carcinoma — may 
undoubtedly  originate  in  muscle,  though  generally  pres- 
ent as  the  result  of  infiltration.  Teevan,  in  sixty-two  (  asea 
of  primary  muscle  tumor,  reports  twenty-one  as  malig- 
nant.    All"  of  these  were  either  sarcomatous  or  encepha- 

loid  cancer.  Scirrhus  seems  never  to  originate  in  muscle. 
Malignant  growths  may  begin  either  in  the  interfibrillar 

tissue   or  in  the  fibril  itself.     They  may  be  present  in  the 
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latter  as  distinct  tumors,  as  infiltrations,  or  by  substitu- 
tion, the  sarcous  elements  being  displaced  by  cancer-cells, 
and  little  or  no  observable  change  taking  place  in  the 
muscle.  Complete  and  speedy  removal  is  the  only  treat- 
ment ;  the  proper  accomplishment  of  which  often  neces- 
sitates enucleation  of  the  whole  muscle,  or  even  amputa- 
tion of  a  limb. 

Vascular  Tumors. — Erectile  tumors  in  muscle  are  gen- 
erally invasions  by  growths  originating  in  the  skin  and 
subcutaneous  connective  tissue,  but  new-growths  in  the 
interior  of  the  voluntary  muscles  have  been  reported  by 
Demarquay,  Liston,  Cruveilhier,  and  others.  According 
to  Mr.  Campbell  de  Morgan,  they  are  found  :  first,  as 
tumors  having  the  appearance  of  a  varicose  condition  of 
the  veins,  unconnected  with  the  surrounding  muscular  tis- 
sue, and  yet  not  isolated  03'  a  connective-tissue  envelope  ; 
second,  encroaching  on  the  muscular  tissue,  with  no  defi- 
nite boundary  between  the  two  ;  third,  as  distinct  tumors 
surrounded  by  a  connective-tissue  capsule.  The  muscu- 
lar substance  is  atrophied,  and  has  often  undergone  fatty 
change,  while  in  one  remarkable  case,  reported  by  Cru- 
veilhier, the  biceps  and  muscles  of  the  forearm  were  al- 
most  entirely  replaced  by  erectile  tissue,  only  here  and 
there  a  muscular  fibre  remaining. 

Fibro-cystic,  lipomatous,  and  myxomatous  tumors  are 
occasionally  met  with,  as  primary  growths  of  the  inter- 
fibrillar  tissue. 

Parasites. — The  most  important  of  these  is  the  trichi- 
na spiralis,  which,  in  its  encysted  state,  has  been  found 
in  all,  or  almost  all,  the  muscles  of  the  body.  The  en- 
trance of  the  worms  into  the  muscles  causes  an  acute 
myositis,  evidenced  by  muscular  cramps,  pain,  hardness, 
and  tenderness  on  pressure.  The  functions  of  the  affected 
muscles  are  impaired,  there  is  destruction  of  the  sarcous 
elements,  and  also  cellular  infiltration  of  the  intermuscular 
tissue.  When  full-grown,  the  parasites  become  encapsu- 
lated and  a  chronic  inflammation  takes  place  around 
them.  Later,  calcareous  matter  is  usually  deposited  in 
the  capsule  walls. 

Oysttcerrci  and  Echinococci  are  also  met  with  in  muscu- 
lar tissue,  the  former  of  small  size  and  causing  no  symp- 
toms, being  rarely  detected  during  life  ;  while  the  latter, 
usually  causing  disturbance  by  their  size  alone,  may  set 
up  an  acute  inflammation  with  resulting  abscess  and 
spontaneous  evacuation,  or  may  become  encapsulated  as 
the  result  of  chronic  irritative  myositis. 

The  Pelodera  St  tigt  ra,  "a  free  nematoid,"  was,  accord- 
ing to  Bastian,  once  found  two  months  after  death  in  the 
muscles  of  a  boy  dying  from  some  obscure  febrile  dis- 
ease (Quain's  "  Dictionary  of  Med.."  art.  Pelodera). 

Samuel  B.  Woodward. 

MUSCULAR  TISSUE.  Histology  of  Muscular  Tis- 
sue.— Muscular  tissue  (Lat.,  Tela  musculevris  ;  Ital..  Tes- 
sulo  muscolare  ;  Fr. ,  Tissu  musculuire;  Ger. .  Muskelge- 
uebe)  is  the  tissue  in  the  animal  body,  the  physiological 
characteristic  of  which  is  its  power  of  contracting  in  one 
direction,  thus  giving  rise  to  definite  movements.  It  is 
composed  of  structural  elements,  the  length  of  which  is 
usually  much  greater  than  the  breadth.  Muscular  tissue 
in  some  form  is  present  in  all  the  groups  of  animals,  ex- 
cept the  Protozoa* 

Anatomically  or  morphologically,  muscular  tissue  is  of 
two  kinds  :  (A)  Striated  or  striped  muscular  tissue,  that 
in  which  the  structural  elements  or  fibres  are  marked  by 
distinct  transverse,  and  usually  much  less  distinct,  longi- 
tudinal striations.  The  structural  elements  are  multi- 
nucleated (Figs.  2384  to  2395).  (B)  Smooth  or  unstriated 
muscular  tissue,  that  in  which  the  structural  elements 
are  apparently  homogeneous,  or  marked  by  fine  longitu- 
dinal striations  only.  The  elements  are  mostly  uninu- 
cleated  (Figs.  2404  to  2407). 

Striated  Muscular  Tissue. — This,  in  man  and  many 
of  the  lower  animals,  is  the  so-called  flesh  or  lean  meat. 
It  is  usually  collected  into  more  or  less  distinct  masses, 

*  Among  the  Protozoa,  the  striated  ectoplasm  of  some  infusoria,  and 
the  contractile  6talk  of  Vorticella  are  perhaps  physiologically  muscular 
tissue,  but  they  can  hardly  be  so  considered  anatomically,  since  these 
organisms  are  supposed  to  be  unicellular. 


termed  muscles;  and  in  every  case,  whether  the  muscle 
is  in  distinct  masses  or  not,  ft  is  composed  of  structural 
or  histological  elements,  which,  when  viewed  lengthwise 
under  a  microscope,  are  characterized  by  an  appearance 
of  being  composed  of  alternating  dark  and  light  seg- 
ments (Figs.  2384  to  2402)  ;  this  gives  the  elements  their 
transversely  striated  appearance.  Physiologically,  stri- 
ated muscle  is  characterized  by  the  rapidity  and  "energy 
of  its  contraction. 

Distribution. — Striated  muscular  tissue  is  present  in 
all  vertebrates  and  in  some  members,  at  least,  of  all  the 
great  groups  of  invertebrates  except  the  Protozoa.  Struc- 
turally and  physiologically,  striated  muscular  tissue  in 
vertebrates  is  of  two  kinds  :  (A)  The  skeletal,  or  the  so- 
called  muscle  of  animal  life,  which  is  mostly  voluntary  ; 
(B)  the  cardiac,  or  the  muscular  tissue  of  the  heart,  and 


Fig.  2383. — Transection  of  the  Occipito-scapularis  Muscle  of  the  Cat),  to 
show  the  Components  of  an  Ordinary  Striated  .Muscle.  The  whole 
muscle  and  the  fascicles  were  outlined  with  the  camera  lucida  at  a 
magnification  of  about  twenty  diameters.  The  muscular  fibres,  the 
artery,  vein,  and  nerve  were  not  drawn  to  scale.  In  the  lower  left- 
hand  side  of  the  figure  many  fascicles  were  omitted  in  order  to 
give  place  to  a  single  fascicle  magnified  three  hundred  and  eighty 
diameters,  and  showing  the  relative  size  and  shapt  of  the  individual 
fibres,  the  endomysium.  and  the  blood-supply.  (Drawn  by  Mrs.  Gage.) 
a,  Artery;  c,  capillaries,  most  of  them  in  transection  (the  lower  one 
to  which  the  line  extends  is  shown  len<rthwise,  and  represents  a  capil- 
lary extending  across  instead  of  parallel  with  the  muscular  fibres  (com- 
pare Fig.  3395)  ;  e.  endomysium.  the  connective  tissue  between  the 
individual  fibres :  m-c,  muscle-corpuscles  (the  lines  extend  to  one  in  the 
interior,  and  one  at  the  exterior  of  the  same  fibrei :  p-e.  perimysium 
externum,  connective  tissue  surrounding  the  entire  muscle  and  giving 
off  (p-i)  the  perimysium  internum,  which  combines  the  fibres  into 
bundles  or  fascicles  of  various  sizes;  n,  nerve  ;  v,  vein. 

the  other  pulsating  organs  of  the  blood  vascular  system. 
This  is  wholly  involuntary,  and  belongs  to  the  tissues  of 
organic  life. 

Skeletal  or  Voluntary  Muscular  Tissue  (Muscles  of  ani- 
mal life). — In  man  and  the  mammals  generally,  this  tis- 
sue forms  from  forty  to  forty -five  per  cent,  of  the  entire 
body  weight.  Its  specific  gravity  is  about  1.058.  It  is 
usually  collected  into  distinct  muscles,  the  ends  of  which 
are  in  most  cases  attached  to  some  firm  part  (bone  or  car- 
tilage) by  means  of  fibrous  connective  tissue. 

Distribution  :  In  man  and  the  mammals  generally,  this 
tissue  forms  the  muscles  of  the  trunk  and  extremities, 
those  moving  the  globe  of  the  eye  and  all  those  of  the 
ear,  those  moving  the  lips,  and  those  moving  the  skin 
(platysma  myoides  in  man,  the  cutaneous  muscles  over 
nearly  the  entire  body  in  many  mammals).  It  is  also 
present  in  the  tongue,  "pharynx,"  larynx,  the  true  sphinc- 
ter of  the  urethra,  and  the"  ectal  sphincter  of  the  anus ; 
in  mammals  possessing  them,  it  is  found  in  connection 
with  Cowper's  and  the  anal  glands.  In  the  (esophagus 
of  man,  the  horse,  and  some  other  animals,  striated  mus- 
cle is  usually  present  only  in  the  pharyngeal  half  ;  in 
ruminants,   the  dog,  cat,  "rabbit,  house-mouse,   rat,  and 
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many  other  animals,  it  extends  to,  or  nearlj  to,  the  Btom 
ach  ;  and  in  the  ral  ii  is  even  continued  upon  the  Btom 
ach  from  the  cardiac  end  of  the  oesophagus.  In  main  of 
the  lower  vertebrates,  besides  the  muscles  of  t h<-  trunk 
and  limbs,  striated  muscular  tissue  La  Found  in  situations 
where  it  Lb  not  present  in  man.  In  birds,  in  the  iris  and 
choroid;  in  snakes  around  the  poison-glands ;  iti  teleos- 
tean  fishes,  in  the  wall  of  the  stomach  of  Cobitis  fossilis 
and  Byngnathus  aeus,  and  in  the  intestine  of  Tinea  chrysi- 
tin;  in  ganoid  fishes,  in  amia  ii  forms  a  double  layer  over 
the  surface  of  the  lung-like  air-bladder,  and  is  present  in 
the  trabeculae-like  cords  within  it,  in  lepidosteus,  it  is 
vny  abundant  in  the  trabecules  within  the  air-bladder,  in 
polypterus  there  is  present  an  enclosing  sheet  of  muscle 
for  the  air-bladder  as  in  amia. 

Constituents  of  Striated  Muscular  Tissue. — These  are: 
(A)  the  essentia!]  and  characteristic,  elongated  and  trans- 
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versely  striated,  muscu- 
lar fibres  (Figs.  2884  to 
2395)  :  (P.)  blood-  and 
lymph- vessels! Figs.  23*3 
and  2895);  (C)  nerves 
(Fig.  2888);  (D)  a  con- 
siderable quantity  of 
adipose  and  connective 
tissue  (Figs.  2383  to 
2386).  The  connective 
tissue  of  a  muscle  has  re- 
ceived special  names  ac- 
cording to  its  position  in 
the  muscle  :  (a)  pt  rimysi- 
Jim  externum  (Fig.  2383. 
p-e).  This  is  the  connec- 
tive tissue  which  forms 
a  kind  of  envelope  or 
sheath  for  the  entire  mus- 
cle ;  (b)  perimysium  in- 
ternum (Fig.  2383,  ])-i). 
This  is  the  connective 
tissue  which  extends  into 
the  muscle  from  the  peri- 
mysium externum.  It 
combines  the  fibres  into 
bundles  (fasciculi,  fasci- 
cles, or  lacerti)  of  various 
sizes,  and  separates  the 
fascicles  from  one  an- 
other; (c)  endomysiwm. 
This  is  the  minute  net- 
work of  connective  tissue 
extending  from  the  peri- 
mysium internum  into 
the  fascicles,  and  separat- 
es. 2.'S84.— Diagram  to  show  the  Ar-  ,  t]  jn,Hvidu<i]  fibres 
rangement  of  the  Fascicles  in  a  Bipen-  m8  lne  inuiMUUJl  nortS 
niform  Mu-cle  (Biceps  Brachii  ot  the  from  One  another.  1"  1- 
Cat).  Each  Fibre  Represents  a  Fas-  nally,  connective  tissue, 
cicle  (Drawn  by  Mrs.  GagO  m-c,  commonly  jn  dense 
Muscle-corpuscle:   t-i,  tendon  of  in-  J        , 

sertion  ;  t-o,  tendon  of  origin ;  I',  ten-  masses  or  tendons,  serves 
dinous  expansion  over  the  surface  of  to  Connect  the  muscles 
the  muscle  (it  is  thickest  near  the  ten-  tQ  other  parts  usuaHy 
don  of  origin):  t' ,  extension  of  tendon   .  r...     '  ,  .   : 

through  the  middle  of  the  muscle,  it  boncsor cartilages, which 
thickens  toward  the  tendon  of  inser-    are  moved  when  the  I11US- 

tion-  cle  contracts. 

"Fascicles  {fasciculi  or  lacerti)  and  their  "Relations  in  a 

Muscle.  —  In  sonic  muscles,  as  the  sartorius.  the  muscular 
fascicles  extend  from  end  to  end  of  the  muscle.  Ill  such 
a  case,  if  the  muscle  has  a  broad  tendon  of  origin  and  in- 
sertion, the  fascicles  are  usually  nearly  parallel  and  of 
nearly  the  same  length.  Where,  however,  one  or  both 
ends  tire  fusiform,  as  in  the  biceps  brachii  and  gracilis 
of  man,  the  central  are  considerably  the  longer.  In  penni- 
form  and  bipenniform  muscles  the  fascicles  are  placed 
Obliquely  to  the  long  axis  of  the  muscle,  and  extend  for 
a  comparatively  small  part  of  its  entire  length.  In  case 
of  the  bipenniform  muscles — biceps  brachii  of  the  cat 
(Fig.  2884),  quadriceps  femorisof  man— the  tendon  of  ori- 
gin and  the  tendon  of  insertion  extend  along  the  entire 
length  of  the  muscle,  on  the  surface,  and  also  in  the  cen- 
tral part.  This  arrangement  of  the  tendon  in  the  penniform 


and  bipenniform  muscles  renders  it  obviously  impossible 

to  expose  the  muscular  substance  in  dissection   so  that   it 

shall  show  to  the  best  advantage.  In  most  muscles  the 
component  fascicles  are  approximately  parallel  with  one 

another,  although    not    necessarily  with   the   long  axis  of 

the  muscle.     In  bipenniform  muscles  the  fascicles  are 

parallel  With  one  another  on  the  same  side,  but  at  an  an- 
gle with  those  ol  the  opposite  Bide  (Fi|  they  are 
likewise  oblique  to  one  another  in  the  fan-shaped  mus- 
cles like  the  pectorals  and  the  latissimus. 

"Fibres  and  their  Arrangement  in  a  FaecieU  .—  It  was  long 
Bupposed  that  the  individual  fibres  forming  a  fascicle 
were  coextensive  with  it,  and  therefore,  except  with  the 

penniform  and  bipenniform  muscles,  with  the  muscle 
ilself.  It  was  shown,  however,  by  Rollett,'  Herzig,  and 
liicsiadecki,-  that  the  fibres  may  "end  within  a  fascicle, 
being  attached  to  a  tendon  at  but  one  extremity,  or  at 
neither.  It  is  now  believed 
that  a  fibre  rarely  exceeds 
forty  millimetres  in  length, 
while  a  muscular  fascicle  may 
be,  in  some  cases,  ten  01  twenty 
times  that  length,  or  even 
longer.  If  the  fascicle  is  not 
over  forty  millimetres  long, 
the  fibres  usually  extend  paral- 
lel with  one  another  from  end 
to  end  of  the  fascicle ;  and 
where  the  fascicle  is  parallel 
with  the  long  axis  of  the  mus- 
cle, and  the  muscle  itself  does 
not  exceed  forty  millimetres, 
the  individual  fibres  likewise 
extend  its  entire  length  (Fig. 
2385),  as  in  the  occipito-fron- 
talis  and  many  other  muse  lis 
of  the  cat.  the  stapedius,  and 
some  other  muscles  in  man. 
Where,  however,  the  fascicles 
considerably  exceed  forty  mil- 
limetres in  length,  the  fibres 
which  originate  in  the  tendon 
of  origin  or  insertion  by  blunt 
ends,  terminate  by  fusiform 
ends  at  different  levels  within 
the  fascicle  (Fig.  2388.  A). 
Where  the  fascicles  greatly 
exceed  forty  millimetres  in 
length,  part  of  the  fibres  origi- 
nate and  terminate  as  just  de- 
scribed, while  those  which  fill 
the  intervening  space  are  taper- 
ing and  slender  at  both  ends 

Fio.  2385,-Diagram  of  a  Stri-    (Fig.     2388,    B).      Ill    all    cases 
ated  Muscle  in  which  the  Fas-    where  the  fibres  become  taper- 
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cicles  are  composed  of  but 
One  Length  of  Fibres,  which 
are  of  nearly  Equal  Length. 
It  also  represents  a  muscle 
less  than  forty  millimetres  in 
length,  in  which  the  fibres  are 
parallel  and  extend  from  end 
to  end  of  the  muscle,  i  Drawn 
by  Mrs.  (Sage,  i  m-c.  Muscle- 
corpuscle:  /-/,  tendon  of  inser- 
tion ;  t-<i.  tendon  of  origin. 


ing  and  end  within  a  fascicle, 
each  tapering  end  is  applied 

closely  to  a  fibre  of  full  size 
(see  Fig.  2388,  and  below,  un- 
der Termination  of  the  Fi  I 

In  small  animals,  like  the 
common  mouse  and  bat,  where 
none  of  the  muscles  attains  a 
length  of  forty  millimetres,  the 
question  as  to  the  relations  of  the  fibres  of  a  fascicle  has 
been  but  slightly  investigated.  Colliker  found  that  in 
the  limb-muscles  of  the  bat  the  fibres  extend  the  entire 
length  of  the  fascicle.  In  the  house-mouse  the  writer 
found  some  of  the  fibres  ending  within  the  fascicles  as  de- 
scribed above,  but  most  of  the  fibres  extended  the  entire 
length  of  the  fascicle.  A  similar  condition  was  shown 
by  Herzig  and  Biesiadectd  to  exist  in  the  must  lea  of  the 
frog,  some  of  the  fibres  extending  the  entire  length  of  the 
fascicle,  while  others  terminated  within  it.  As  stated 
above,  the  fibres  in  a  fascicle  are  approximately  parallel. 

and  the  fascicles,  composed  of  but  one  length  of  fibres 
(Fig.  2885),  show  the  same  number  of  fibres  in  transection 
at  any  level,  and  each  fibre  is  of  nearly  the  same  diame- 
ter throughout  its  entire  length,  except  at  the  extreme 
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ends  (Fig.  2385).  In  a  fascicle  composed  of  two  or  more 
lengths  of  fibres,  the  number  of  fibres  varies  in  transec- 
tions made  at  different  levels,  and  the  same  fibre  is  not  of 
uniform  diameter  throughout  its  entire  length  (Fig.  2388). 
Independently,  however,  of  the  tapering  ends  of  the  fibres 
in  fascicles  composed  of  two  or  more  lengths  of  fibres, 
the  several  fibres  of  a  fascicle  in  all  forms  of  muscles  vary 
greatly  in  diameter,  and  there  is  also  a  great  difference  in 
the  number  of  fibres  in  the  different  fascicles  (Fig.  2383). 
The  coarseness  or  fineness  in  texture  of  a  muscle  to  the 
naked  eye,  depends  mostly  on  the  relative  abundance  of 
the  perimysium  and  the  number,  not  the  size,  of  the  fibres 
in  the  component  fascicles  (Fig.  2383). 

Termination  of  Striated  Muscular  Fibres. — (A) 
Termination  in  Tendon. — The  most  common  mode  is  in  a 
dense,  usually  rounded  or  flattened  mass  of  connective 
tissue  called  a  tendon.  This  is  always  less  bulky  than  the 
muscle,  and  consists  of  a  continuation  of  the  connective 
tissue  of  the  muscle,  and  of  the  special  minute  tendinous 
prolongations  of  the  individual  fibres  which  reach  the  ten- 
don (Figs.  2384  to  2386).     All  muscular  fibres  ending  in 


Fig.  2386. — To  show  the  Attachment  of  Muscle  to  Periosteum  (apparent 
direct  attachment  to  bone),  also  an  Oblique  Muscular  Attachment. 
From  the  scapula  of  a  cat.  Magnified  500  diameters.  (Heitzmann.) 
M,  tendinous  ends  of  a  striated  muscular  fibre  (four  are  shown) ;  P, 
perimysium  :  this  intermingles  with  the  periosteum,  and,  with  the  short 
tendinous  prolongations  of  the  individual  fibres,  serves  as  a  tendon ;  /", 
periosteum  ;  the  perimysium  and  tendinous  prolongations  of  the  mus- 
cular fibres  intermingle  with  the  fibres  of  the  periosteum  and  become 
lost  in  it ;  S,  sarcolemma  ;  apparently  continued  as  part  of  the  tendi- 
nous prolongation  of  the  fibre. 

tendon,  or  apparently  directly  upon  some  hard  part — bone 
or  cartilage — terminate  as  just  described,  without  regard 
to  the  angle  of  attachment ;  there  is  simply  a  difference 
in  the  length  of  the  tendinous  prolongations  of  the  fibres 
(Fig.  2386). 

When  a  muscular  fibre  reaches  a  tendon,  the  sarcous 
substance  (see  below)  ends  bluntly  (Figs.  2384  to  2388). 
In  some  cases  the  end  is  divided  into  several  short  finger- 
like processes.  Whatever  the  form  of  the  terminal  part 
of  the  sarcous  substance,  the  fibre  appears  to  be  directly 
continued  by  a  conical  bundle  of  tendinous  tissue,  which 
soon  loses  itself  in  the  general  mass  of  the  tendon  (Figs. 
2384  to  2388).  This  appearance  is  clearly  seen  in  the  dead 
muscular  fibres  of  all  the  animals  examined  ;  it  is  shown 
with  the  greatest  distinctness  in  the  muscular  fibres  of 
the  caudal  appendages  of  the  living  and  uninjured  larva 
of  the  neuropterous  insect  of  the  genus  Sialis.  It  was 
long  held  by  most  histologists  that  this  appearance  indi- 
cated that  at  its  termination  in  a  tendon  the  sarcous  sub- 
stance merges  directly  into  tendinous  substance,  and  with 
the  sarcolemma  (see  below),  forms  the  tendinous  insertion 
of  the  fibre.  At  the  present  day,  however,  many  histolo- 
gists believe  that  the  sarcolemma  of  a  muscular  fibre  is 


continued  around  the  end  of  the  fibre,  and  that  the  tendon 
is  simply  cemented  to  it  (Fig.  2387).  The  Barcolemma  lias 
never  been  separated  from  the  tendon,  so  that,  if  this  view 
is  correct,  the  connection  between  the  sarcolemma  and  ten- 
don is  more  intimate  than  that  between  the  sarcolemma 
and  sarcous  substance.  This  interpretation  is  a  natural, 
and  almost  necessary,  outgrowth  of  the  cell-doctrine  of 
Schwann'  and  his  followers,  which  teaches,  above  all 
things,  the  independence  of  the  individual  structural  ele- 
ments. And  these  writers  consider  the  sarcolemma  a 
kind  of  cell-wall ;  it  must,  therefore,  necessarily  entirely 
enclose  the  fibre,  and  the  tendon  be  cemented  to  it  at  the 
end  of  the  fibre.  To  the  constantly  increasing  number 
of  biologists  who  believe,  not  in  the  independence,  but  in 
the  interconnection  of  the  structural  elements  of  the 
body,  there  seems  no  inherent  improbability  in  the  view 
that  muscle  may  merge  into  tendon,  and  the  sarcolemma 
become  continuous  with,  and  form  part  of,  the  tendon. 
The  appearances  obtainable  by  treating  dead  muscular 
fibres  with  various  reagents, 
and  by  the  study  of  living 
fibres,  give,  in  the  present 
state  of  knowledge,  justifi- 
cation to  either  interpreta- 
tion. 

(B)  Termination  of  Fibres 
within  a  Muscle. — The  state- 
ments of  histologists  con- 
cerning the  termination  of 
fibres  within  a  muscle  and 
the  relations  of  the  terminal 
ends  are  so  various,  or  di- 
rectly conflicting,  that  some 
of  the  more  positive  state- 
ments will  be  given  before 
stating  what  seems,  accord- 
ing to  the  writer's  observa- 
tions, to  be  the  condition. 
Frey,  1880  :  "  While  it  was 
formerly  supposed  that 
every  transversely  striated 
fibre  continued  throughout 
the  entire  length  of  its  mus- 
cle, more  recently  numerous 
exceptions  to  this  have  been 
observed  ;  that  is,  muscular 
fibres  which  terminate  in  a 
point,  or  some  other  form, 
at  a  greater  or  lesser  distance 
from  the  tendinous  extrem- 
ity. Such  primitive  fascic- 
uli have  their  connection 
with  the  tendon,  to  a  certain 
extent,  in  the  interstitial 
connective  tissue."  Klein, 
1883:  "The  individual 
fibres  have  only  ....  a 
relatively  limited  length,  so 
that,  following  an  anatomi- 
cal fascicle  from  one  point  of  its  insertion  to  the  other, 
we  find  some  muscle-fibres  terminating,  others  originat- 
ing. This  takes  place  in  the  following  way :  The  con- 
tents of  a  fibre  suddenly  terminate,  while  the  sarcolemma, 
as  a  fine  thread,  becomes  interwoven  with  the  fine  con- 
nective tissue  between  the  muscular  fibres."  Landois, 
1885:  "Within  a  short  muscle,  e.y. ,  stapedius,  tensor 
tympani  (of  man),  or  the  short  muscles  of  a  frog,  the 
fibres  are  as  long  as  the  muscle  itself.  Within  longer 
muscles,  however,  the  individual  fibres  are  pointed,  and 
are  united  obliquely  by  cement  substance  with  a  similar 
bevelled  or  pointed  end  of  another  fibre  lying  in  the  same 
direction."  Schaefer,  1882:  "In  a  long  fasciculus  a 
fibre  does  not  reach  from  one  tendinous  attachment  to 
the  other,  but  ends  with  a  rounded  extremity,  invested 
with  its  sarcolemma,  and  cohering  with  neighboring 
fibres." 

According  to  the  writer's  observations  on  many  dif- 
ferent muscles  of  cats  at  all  ages,  and  less  extended  ob- 
servations upon  human  muscles  and  on  those,  of  the 


Fio.  2387.— Muscular  Fibre  from  the 
Gastrocnemius  of  the  Frog,  to 
show  the  Termination  of  a  Muscu- 
lar Fibre  in  Tendon.  Magnified 
140  diameters.  (Ranvier.)  c,  Mus- 
cle-columns; m,  a  fold  in  the 
empty  sarcolemma  ;  p,  retracted 
conical  termination  of  the  sarcous 
substance;  s,  sarcolemma  reflected 
over  the  end  of  the  fibre  and  ad- 
hering to  the  tendon  ;  t,  tendon. 
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mouse,  the  fibres  which  terminate  within  a  muscle 
always  do  bo  with   a  yen  tapering  end,  the  extremity 

Ing  thread-like,  and  losing  its  striation.  Themus- 
cle-corp  ae  below)  are  also  numerous  near  the 

Fig.    2388.— 

tin-  Relation  and 
of 

con 

of  Film  i,  i  i  irawn 

.1.   Enuoicii 

of  two 
-  of  fibres. 
The  fibres  b  rmi- 
nafc  by  ronnded 
•  the  tendon 
'in  and  In- 
Bertion,  and  in  the 
midst  of  the  mus- 
cle by  tap 
ends  which  are 
appliod  to  the 
otherlibres,  where 
they  nre  of  full 
size.  /  1,  Fibre 
arising  at  the  ten- 
don of  origin  and 
terminating  in  the 
midst  of  the  mus- 
cle; /2.  and  /  3, 
fibres  of  different 
lengths  arising  at 
the  tendon  of  in- 
sertion and  t  e r - 
minating  in  the 
midst  Of  the  lull-- 
cle  ;  t-t,  tendon  of 
insertion  :  t-o,  ten- 
don of  origin.  13, 
A  fascicle  com- 
posed of  three 
lengths  of  fibres; 
only  t  ti  e  ends 
reaching  the  ten- 
dons are  rounded, 
the  others  are  ta- 
pering and  are  ap- 
plied to  neighbor- 
ing fibres,  as  in  .1. 
f\,  Fibre  arising 
at  the  tendon  of 
origin  and  ter- 
minating in  the 
midst  of  the  mus- 
cle;/2,  fibre  with 
tapering  ends, 
both  of  which  ter- 
minate in  the 
midst  of  the  mus- 
cle ;  /  3,  fibre  ter- 
minating  by  a 
rounded  end  inthe 
tendon  of  inser- 
tion, and  by  a  ta- 
pering end  in  the 
midst  of  the  mus- 
cle ;  m-c,  muscle- 
corpuscle.  This 
one  projects  be- 
yond the  surface 
of/ 2,  and  the  ta- 
pering end  of  / 1 
curves  over  this 
corpuscle.  A  simi- 
lar condition  i  s 
shown  in  /l.  A  ; 
ti,  tendon  of  in- 
sertion ;  t-o,  ten- 
don of  origin.  '', 
The  terminal  part 
of  a  filire  ending 
within  ■   muscle. 

Drawn  with  a  camera  lucida  at  a  magnification  of  425  diameters,  The 
details  of  structure  were  deb  rmined  with  a  '/,,  homogeneous  immersion 
objective,  and  added  free-hand,  rn-c,  Muscle-corpuscle.  The  one  to 
which  the  line  extends,  projects  markedly,  and  is  in  the  angle  funned  by 
a  lateral  branch.  The  lateral  branohes  are  numerous,  and  some  of  them 
show  distinct  transverei  Jusl  beyond  the  corpuscle  to  which 

the  line  extend-  the  transn  rse  Btriation  ceases  on  the  fibre.  At  the  end 
is  an  enlargement  or  corpuscle,  with  a  thread  like  continuation. 

end,  ami  in  some  cases  the  fibre  seems  to  terminate  as  a 
branched  corpuscle  (Fiji.  23ss,  ,').  Small  lateral  branches, 
some  of  theni  striated,  were  also  present  in  many  cast  9 
(Pig.  2388,  C).  Berzig  and  Biesiadecld  describe  long 
lateral  branches,  some  of  which  even  anastomose,  in  the 


terminating  muscular  fibres  of  the  horse  Where  the 
fibres  were  apparently  undisturbed  in  their  relations, 
the  terminal  part,  for  a  considerable  distance,  was  par- 
allel and  closely  connected  with  a  filire  of  full  size, 
the  tapering  end  following  accurately  the  outline  of  the 
fibre  to  which  it  was  applied,  curving  outward  over 
a  muscle-corpuscle  (Fig.  8888,  mrc),  or  when  the  large  fibre 
was  corrugated,   following  the  curves  accurately.      The 

fibres  arising  from  the  same  tendon  and  terminating 
within  a  muscle,  may  be  of  various  lengths;  in  Buch  a 
case  the  longer  ones  may  apply  their  tapering  ends  to 
fibres  of  full  -i/.c  coming  from  the  opposite  tendon  (Pig. 
23nk,  1 1.  while  the  shorter  ones  may  either  apply  them- 
selves to  fibres  from  the  opposite  tendon,  or  to  the  loi 
fibres  from  the  same  tendon.     Jn    the   latter  case  the 

shorter  fibre  has  always  been  observed  to  terminate  be- 
fore the  longer  one  commenced  to  taper.  When  a  fascicle 
is  three  or  more  fibres  in  length,  the  fibres  may  tx 
various  lengths,  as  -land  above,  but  the  til/res  not  joined 
to  the  tendon  of  origin  or  insertion  are  tapering  at  both 
ends.  All  the  fibres  lap  sufficiently  to  apply  their  taper- 
ing end  to  fibres  having  their  full  diameter  (Fig.  2888,  B). 
In  all  the  numerous  preparations  observed  by  the  writer, 
the  muscular  fibres  terminating  within  a  muscle  were 
always  very  slender  and  tapering  at   their  termination, 

ami  two  tapering  ends 
were  never seen  to  lap 
and  be  cemented  to- 
gether :  but  the  slen- 
der termination  of  one 
fibre  was  invariably 
applied  to  a  fibre  of 
full  size,  and  termi- 
nated before  the  sup- 
porting fibre  com- 
menced to  taper.  The 
apparent  termination 
of  a  fibre  by  a  rounded 
end  within  a  muscle 
is  due,  in  mam 
at  least,  to  the  tearing 
and  retraction  of  the 
sarcous  substance, 
.   and  sometimes  also  of 

Jig.  2.ioa. — Section  of  the  Lip  of  the  Rat      .  ,  T 

through  the  Museums  Levator  Labii :Su-  tlle    sarcolemina.      In 

perioris,  to  show  the  Branching  of  the  the  great  majority  of 

Fibres  and  their  Termination  in  the  Cori-  C;1M,s  i  .bserved.  where 
urn.     (Busk  and  Huxley.)    a,  Epidermis  •.,  ... 

and  aperture  of  a   sebaceous  gland:  6,  a     "tire     W8S      in      Its 

muscular  fibres  branching  and  terminal-  natural     relations     to 

ingin  the  corium  after  tapering  and  losing  the   Other   fibres     and 

their  transverse  striatums :  c,  connective-  „„„„,„j    ♦„    „..  i'i*     „ 

tissue  corpuscle.  seemed   to   end  bj    a 

blunt  or  rounded  ex- 
tremity within  the  fascicle,  the  empty  sarcolemina  was 
traced  to  the  other  broken  end.  When  the  hollow  sarco- 
lemma  appears  of  about  the  size  of  a  muscular  filire  (Figs. 
2387,  2390),  the  true  relations  of  the  broken  ends  of  the 
fibre  are  readily  determined  ;  but  in  many  cases  the 
stretched  sarcolemina  collapses  and  tapers  to  a  point  about 
midway  between  the  severed  ends  of  the  sarcous  sub- 
stance, and  often  both  the  broken  ends  cannot  be  seen  in 
the  same  field  of  the  microscope. 

(C)  Termination  of  Muscular  F%res  in  th<  Skin. — The 
attachments  of  the  cutaneous  muscles  to  hard  parts,  and 
the  terminations  of  the  fibres  within  a  muscle,  are  as  de- 
scribed above  for  the  ordinary  muscles.  At  their  cu- 
taneous termination  the  fibres  (in  the  cat  at  least)  taper 
somewhat  gradually,  lose  their  transverse  striation.  and, 
finally,  become  indistinguishable  from  the  white  fibres 
of  the  corium.  In  some  animals,  as  the  rat,  the  fibres 
at  their  cutaneous  termination,  in  the  lips  at  least,  divide 
into  several  branches,  which  taper  gradually  or  somewhat 
suddenly,  lose  their  striation,  and  in  some  cases  appear 
to  terminate  in  connective-tissue  corpuscles-,  in  others 
they  become  indistinguishable  from  the  white  fibres  of 
the' corium  (Fig.  2889). 

(I)i  Termination  of  Muscular  Fibres  in  Mucosa. — If  one 
end  of  the  muscle  is  attached  to  some  hard  part,  or  if  the 
fibres  terminate  within  the  muscle,  the  attachment  of  the 
fibres  to  the  tendon,  and  the  termination  within  the  mils- 
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cle  are  as  described  above  for  the  ordinary  skeletal  mus- 
cles. The  ends  of  the  fibres  terminating  in  the  mucosal 
corium,  taper,  sometimes  branch,  always  lose  their  stria- 
tion,  and  are  lost  in  the  fibrous  tissue  of  the  mucosa. 

(E)  Termination  of  Striated  Muscular  Fibres  in  Hol- 
low Viscera,  and  in  Connection  with  Unstriated  Muscular 
Fibres. — In  the  oesophagus,  urethra,  etc.,  where  the 
fibres  for  the  most  part  have  no  connection  with  a  defi- 
nite tendon  of  origin  or  insertion,  they  end  by  tapering 
extremities,  the  tapering  part  being  joined  to  fibres  of 
full  size,  as  in  the  ordinary  skeletal  muscles  (Fig.  2388). 
Where  the  striated  fibres  mingle  with,  and  are  gradually 
replaced  by,  unstriated  fibres,  as  at  the  gastric  or  cardiac 
end  of  the  oesophagus,  the  long  tapering  ends  of  the 
striated  fibres  are  surrounded  on  all  sides  by  the  unstri- 
ated fibres,  to  which  they  seem  to  be  cemented  as  the 
unstriated  fibres  are  cemented  to  one  another  (Fig.  2404). 

In  all  cases  (skin,  mucosa,  hollow  viscera,  and  in  the 
interior  of  muscles  where  the  fibres  gradually  taper  to 
thread-like  terminations),  the  sarcolemma,  if  present  on 
the  tapering  ends,  is  so  closely  connected  with  the  fibre 
that  it  is  exceedingly  difficult  or  impossible  to  demon- 
strate it ;  and  near  the  end  of  the  fibre  the  striation  is  so 
gradually  lost  that  it  is  difficult  or  impossible  to  locate 
the  exact  termination  of  the  sarcous  substance  and  the 
beginning  of  the  tendinous  substance — if  it  may  be  so 
called.  No  one  has  ever  been  able  to  show  a  relation 
of  the  non-striated  termination  of  the  tapering  fibres  to 
the  sarcolemma,  anything  like  that  shown  in  Fig.  2387 ; 
and  according  to  Busk  and  Huxley,  such  tapering  fibres 
with  non-striated  endings  furnish  conclusive  proof  that 
the  sarcous  substance  merges  directly  into  tendinous 
substance.  According  to  Beale,  fibrous  degeneration  of 
the  sarcous  substance  points  in  the  same  direction. 

Branching  op  Striated,  Skeletal,  Muscular  Fi- 
bres.—In  the  invertebrates  striated  muscular  fibres  fre- 
quently branch  and  anastomose,  especially  in  the  walls 
of  the  alimentary  canal.  In  vertebrates  these  fibres  rarely 
divide,  except  when  terminating  in  mucosa  or  skin.  K61- 
liker  described  tree-like  branchings  in  the  mucosal  ends 
of  the  muscular  fibres  of  the  frog's  tongue  ;  and  Herzig 
and  Biesiadecki  have  described  and  figured  muscular 
fibres  from  the  frog's  tongue  which  possess  tree-like 
branches  at  both  ends.  According  to  Klein,  branching 
fibres  have  also  been  found  in  the  tongue  of  the  newt, 
bat,  sheep,  goat,  cat,  and  man.  Salter4  could  not  demon- 
strate them  in  man.  Branched  terminations  in  the  tongue 
of  mammals  are  certainly  greatly  in  the  minority,  and 
are  much  more  difficult  of  demonstration  than  in  the 
tongue  of  the  frog.  In  the  skin  of  the  rat's  lip  branch- 
ing fibres  have  been  described  by  Busk  and  Huxley  (Fig. 
2389).  Finally,  the  ordinary  skeletal  muscular  fibres  are 
sometimes  dichotomously  divided.  This  is  especially 
evident  in  the  tapering  ends  of  fibres  terminating  within 
a  muscle  (Fig.  2388,  C).  Anastomosing  branches  even 
were  described  and  figured  in  the  muscular  fibres  of  the 
horse.  Short  finger-like  divisions  at  the  tendinous  ends 
of  fibres  are  common. 

Structure  of  a  Striated  Muscular  Fibre  (Primi- 
tive Fasciculus  or  Fascicle). — The  striated  muscular  fibres 
are  the  structural  or  anatomical  elements  of  the  skeletal 
or  voluntary  muscular  tissue.  They  are  cylindrical  or 
prismatic  in  form,  and  rarely  exceed  40  mm.  in  length, 
most  of  them  being  considerably  shorter.  In  diameter, 
the  general  average  in  man  is  from  30  n  to  65  n,  being 
somewhat  larger  in  the  male  than  in  the  female  ;  in 
the  cat  25  /j.  to  90  fi  ;  in  mammals  below  man  45  ti ;  in 
birds  31  n  ;  in  reptiles  and  amphibia  56  fi  ;  in  fishes  100 
ft ;  in  insects  63  n.  The  variations  in  size  in  the  same 
animal  are  very  great,  e.g.,  in  man  some  of  the  fibres  are 
125  n,  while  others  are  only  10  /i  in  diameter.* 

Structurally,  most  of  the  fibres  are  composed  of  two 

*  It  is  not  stated  by  the  authors  from  whom  the  above  figures  were 
taken  (Kiilliker  and  Bowman),  whether,  in  obtaining  the  diameter  of  the 
fibres,  the  cut  ends,  as  seen  in  transections,  were  measured,  or  whether 
isolated  fibres  were  measured,  nor  whether  care  was  taken  to  avoid  taper- 
ing ends  of  fibres  terminating  within  a  muscle.  In  the  measurements 
given  for  the  fibres  of  the  cat  by  the  writer,  only  isolated  fibres  were 
measured,  and  care  was  taken  to  measure  them  only  where  they  were  of 
full  size. 
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very  different  parts— an  enclosing  membrane,  sarco- 
lemma, and  the  contractile  or  sarcous  substance,  which 
includes  the  muscle-corpuscles. 

Sarcolemma  (Myolemma,  Primitive  Sheath).— It  was 
shown  by  Bowman1  and  Schwann,1  independently,  that 
most  striated  muscular  fibres  are  covered  by  a  thin,  elas- 
tic, and  transparent  membrane,  comparable  if  not  identi- 
cal with,  a  cell-membrane.  It 
has  not  been  demonstrated  in 
the  striated  muscular  fibres  of 
amphioxus  and  petromyzon 
(Balfour),  nor  in  many  of  the 
fibres  of  the  tongue  of  man  and 
other  animals  (Busk  and  Hux- 
ley6), nor  in  fibres  of  tbe  eye- 
lid and  eyeball,  nor  in  most  of 
those  of  the  myelo-hyoid  of  the 
green  tree-frog  (Beale7).  Ac- 
cording to  some  writers  it  is  not 
present  in  developing  fibres,  ex- 
cept near  the  end  of  develop- 
ment. In  its  chemical  and 
physical  nature  the  sarcolemma 
is  quite  similar  to  elastic  tissue, 
so  that  when  the  dead  fibres  are 
dissected  with  needles,  either 
before  or  after  special  chemical 
treatment,  the  sarcous  substance 
(see  below)  is  more  often  torn 
than  the  sarcolemma,  which  re- 
mains intact  and  connects  the  m'c 
severed  ends  of  the  sarcous 
substance  (Fig.  2390).  The  sar- 
colemma, under  favorable  cir- 
cumstances of  light  and  prepa- 
ration, does  not  appear  homo- 
geneous, but  fibrillated  and 
punctated,  and  in  some  cases 
there  seems  to  be  a  connection 
between  the  sarcolemma  and 
theendomysium.  Occasionally, 
when  the  sarcous  substance  is 
torn  and  retracted,  a  thin  layer 
remains  adherent  to  the  sarco- 
lemma, around  part  or  the  wrhole 
of  the  circumference.  In  such 
a  case  the  sarcolemma  appears 
striated,  but  much  less  opaque 
than  the  whole  fibre  (Fig.  2390). 
When  the  entire  sarcous  sub- 
stance retracts,  the  sarcolemma 
appears  like  a  hollow  transpa- 
rent sac,  and  is  often  folded 
(Fig.  2387,  2390).  If  the  fibres 
are  considerably  stretched  in 
preparation,  the  sarcolemma 
joining  the  broken  ends  of  the 
sarcous  substance  may  become 
very  slender,  and  appear  like  a 
tendinous  termination.  In  most 
cases,  however,  the  sarcolemma 
may  be  traced  between  the  re- 
tracted ends  of  the  sarcous  sub- 
stance, although  both  ends  may 
not  be  visible  in  the  same  field 
of  the  microscope.  Whether 
the  sarcolemma  simply  encloses 
the  sarcous  substance  as  the  fin- 
ger of  a  glove  covers  the  finger,  or  whether  it  has  a  struc- 
tural connection  with  the  sarcous  substance,  is  not  yet 
determined.  According  to  the  views  of  Krause,  delicate 
partitions  arise  from  the  sarcolemma  and  pass  entirely 
through  the  muscular  fibres,  dividing  it  into  compart- 
ments. When  the  sarcolemma  of  insects  is  slightly  raised 
from  the  surface  of  the  fibre,  it  is  wavy,  and  at  the  part 
of  the  wave  nearest  the  sarcous  substance  a  delicate  pro- 
cess is  seen  to  extend  to  the  muscular  substance.  This 
appearance  was  pointed  out  and  figured  by  Bowman,  and 
may  be  seen  with  the  greatest  clearness  in  the  muscular 
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Fig.  23!)0. — Parts  of  two  Mus- 
cular Fibres  from  the  Adduc- 
tor Magnus  of  a  Dog,  to  show 
the  Sarcolemma  between  the 
Broken  and  Retracted  Ends 
of  the  Sarcous  Substance. 
Magnified  270  diameters. 
(Ranvier.)  6,  A  thin  layer  of 
sarcous  substance  adhering  to 
the  sarcolemma.  This  some- 
times adheres  all  the  way 
around  and  gives  a  striated 
appearance  to  the  sarcolem- 
ma ;  in,  sarcous  or  muscular 
substance  ;  in-c,  muscle-cor- 
puscle. In  the  fibre  at  the 
right  some  muscle-corpuscles 
have  been  separated  from  the 
fibre  and  remain  in  the  empty 
sarcolemma  ;  s,  sarcolemma  ; 
s',  opposite  a  space  between 
the  sarcous  substance  and 
the  sarcolemma. 
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fibres  of  the  larva  of  eorydaUa,  The  common  appearance 
in  vertebrate  muscle  is  thai  shown  in  Pigs.  2887,  2890, 
w  here  the  Barcolemma  seems  to  be  simply  an  enclosing  sac. 

I  Muscular  or  ContradiL   Subsi 
— This  substance  forming  the  essential  or  contractile  pari 
of  a  muscular  fibre  is.  during  tin  lif e  of  tin-  fibre,  of  a 
Bemifluid  consistent  oth  before  and  after  death, 

appears  i"  i»  composed  of  alternating  dark  and  lighl 
disks  There  i-  also,  in  many  cases,  an  appearance  <>f 
longitudinal  Btriation  (Figs.  2884   to  2892).     While  the 

fross  appearance  of  a  striated  muscular  fibre  is  bo  evi 
cut  and  characteristic,  the  liner  structure  lias  proved 
i.ne  of  the  mosl  difficult  problems  in  histology.* 

The  difficulty  of  the  investigation  is  greatly  increased 
because  it  is  so  hard  to  distinguish  between  appearances 

which  may  lie  purely  optical  and   those  which  are  due  to 

structural  differentiation.  The  case  is  well  stated  by 
Bowman  (1840) :  "The  improvements  which  have  taken 
place  in  the  construction  of  microscopes  appear,  indeed, 
to  have  only  afforded  grounds  for  new  differences  of 

opinion;"  and  by  Leydig  (1SS.">);  "The  complexity  of 
struct ure  id'  muscular  tissue,  and  the  fineness  of  its  com- 
ponent parts  give  rise  to  so  many  doubts,  thai  one  is  often 
led  to  wish  that  it  were  possible  to  go  beyond  the  present 
attainable  enlargement  and  per- 
fection of  the  microscopic  image." 
The  most  varied  animals  are  se- 
lected from  which  to  obtain  mus- 
cular tissue  for  this  most  difficult 
investigation  ;  insects  and  Crusta- 
cea are  favorite  objects,  from  the 
distinctness  of  the  structural  de- 
tails in  their  muscular  fibres.  No 
matter  what  animal  is  chosen,  it 
is  too  often  assumed  that  the 
structure  of  all  striated  muscle  is 
identical  with  that  under  consid- 
eration—  an  assumption  which 
often  requires  the  imagination  to 
fill  out  details  not  visible  when 
muscle,  other  than  that  taken  as 
Fio  2.391. -Diagrmn  to  Rhow  the  standard,  is  examined.    From 

the  Disks  and  Fibrilla- into    ,  .  -,        .-,  ,     ,. 

which  a  Striated  Muscular    "Is  OWH  study,  the  Writer  believes 

fibre  may  i.c  separated,  that  all  the  appearances  described 
(StoweU.)    A.  Short  piece  v,,-    orjo-inal    observers    may    be 

of  a  muscular  fibre  broken     j  _   *      4     i     t  i         r 

transversely  into  Bowman's  demonstrated,  it  muscles  from  a 
disks,  and  appearing  some-  sufficiently  great  number  of  ani- 
thinK  like  a  pile  of  coins ;  mais  are  studied  both  before  and 
Lscu^bVrm^btd,:  after  the  application  of  a  sum- 
vided  longitudinally.  ciently  large  variety  of  chemical 

agents,  and  if  a  microscope  hav- 
ing sufficient  range  of  magnification  and  excellence  of 
image  is  employed. 

It  was  shown  by  Bowman,6  whose  paper  in  the  "  Phil- 
osophical Transactions,"  1840,  is  the  most  prominent 
landmark  for  the  histology  of  striated  muscular  tissue, 
that  the  fibres  have  a  tendency  to  break  up  into  fine 
fibrils  (primitive  ftbritta),  which  extend  parallel  with  the 
long  axis  of  the  muscle,  and  appear  in  structural  details 
like  the  entire  fibre  (Figs.  2391,  2392),  and  that  they  may 
also  break  up  into  disks  which  are  at  right  angles  to  the 
long  axis  of  the  fibre  (Fig.  2391).  In  breaking  into  disks 
(Bowman's  disks),  the  plane  of  cleavage  is  through  the 
middle  of  the  light  disk  (Figs  2392,  2393)  ;  each  disk  of 
Bowman  is  therefore  composed  of  an  entire  dark  disk, 
with  half  a  light  disk  at  each  end.  These  appearances 
were  considered  by  Bowman  to  indicate,  not  the  exist- 
ence of  fibrils  and  disks  in  the  living  muscle,  but  of  mi- 
nute rounded  or  angular  particles  (Bowman's  sarcous  els- 
nii  n/s),  which  form  the  true  contractile  part  of  the  fibre  ; 
and  that  these  are  connected  together  on  all  sides  by  a 
more  fluid  and  mm  contractile  substance — that  connect- 
ing the  sarcous  elements  end  to  end  into  fibrils — differing 

*  In  the  epidermis  of  lamprey*,  and  perhaps  also  in  sonic  other  fishes, 
there  are  large  elavatc  cells  winch  resemble  very  strikingly  short  pieces 
of  strinted  muscular  fibres.  Not  only  is  the  agreement  very  marked,  both 
in  ordinary  and  polarized  light,  but  the  resistance  of  these  cells  to  the  ac- 
tion of  caustic  potash  is  like  that  of  muscular  tissue  (Max.  Schultze,  Arch. 
f.  Anat,  u.  Phys.,  1801,  p.  281). 
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somewhat  from  that  connecting  them  side  by  side  into 
disks,  as  is  shown  from  the  fact  thai  tie  reagents  caus- 
ing the  muscle  to  divide 
into  fibrils  do  not  cause  it 
ak  readily  into  disks, 
and  those  causing  the  fibre 
to  divide  into  disks  do  not 
cause  it  to  break  readily 
into  fibrils.  When,  how- 
ever, the  cementing  male- 
rials  at  both  the  sides  and 
rive  way,  the  sarcous 
or  ultimate  elements  of  the 
fibre  are.  according  to 
Bowman,  isolated.  Bow- 
man's vjev,  i  sim- 
ple, and  so  in  accordance 
with  observed  facts,  that 
they  were  almost  univer- 
sally accepted.  There  is, 
however,  great  difficulty 
in  deciding  what  should 
be  considered   a  primitive 

fibril  composed  of  a  single 
row  of  sarcous  elements 
placed  end  to  end,  as  it  is 
possible  to  separate  a  fibre 
into  fibrils   so  small 
that    the    structural 
characters    are    diffi- 
cult of  determination. 
The  term  sarcous  element, 
to   indicate    the    ultimate 
structural  and  contractile 
part  of  a  muscular  fibre, 
litis  been  retained  by  most 
histologists,  although   the 
interpretation  of  what  con- 
stitutes a  sarcous  element 
varies  with  almost  every 
original  investigator. 

The  following  are  a  few 
of  the  more  important 
modifications  or  enlarge- 
ment-of  the  views  of  Bow- 
man upon  the  intimate 
structure  of  striated  mus- 
cular tissue  : 

(A)  Action  of  Polarized 
Light. — It  was  shown  by 
Bruecke    (185?)    that    the 
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Fig.  2392.  —  The  Terminal  Part  of  a 
Muscular  Fibre  ending  within  a  Mus- 
cle, to  show  the  End  of  the  Fibre, 
Isolated    Fibrils,    and   the    Various 

Disks  which  are  sometimes  seen  in  saTCOUS  elements  of  Stri 
Mammalian  Muscle.  From  the  la-  qtf>j  muscular  tissue  arp 
tissimus  of  a  kitten  five  weeks  old.  alt^  muSCUiar  USSUG  are 
The  fibre  is  not  striated  beyond  anisotropic  (doubly  re- 
the  swelling  near  the  terminal  end,  frattive),  and  act  like  posi- 
and  a  striated  branch  is  present  on  «  ;  v  P  iiniovi.,1  itrmtalo 
the  right  side  just  beyond  the  large  l  V .,  "  .  'XM1  ,.  \  "■"» 
muscle- corpuscle.  At  the  larger  while  the  intermediate  SUb- 
end  the  disks  are  displaced  so  that  Stance    is  isotropic    (singly 

pa£°ia,.da™disk  is  "PP08!.1*  »  refractive).  As  the  sarcous 

light  disk.     The  entire   length    of  ,  '       ■     .,     . 

fibre  here  shown  is  0.95  mm.  The  in-  elements  retain  their  aniso- 

termediate  part,  indicated  by  dotted  tropic  character  apparcnt- 

lines,  is  greatly  abbreviated.   Drawn  ]y   unchanged    during   the 

with  a  camera  lueida  at  a  magnifica-  ,       *       •  _ju         -j_*_ 

tion  of  8U0  diameter-,    aii  the  de-  shortening  and  broadening 

tails  of  structure  were  determined  of     Contraction,      Bruecke 

with  a  Vis  homogeneous  immersion  supposed    that    thev   were 
objective.  (Drawnby Mrs.  Gage.)c-«,         f  ..jmnle  but  enmnonnd 

Connective  tissue   corpuscle    partly  noisimpic  I  III    COmpOUUa 

covering  the  fibre;  </-,/,  dark  disk,  bodies,  and  he  applied  the 

This  is  very  distinctly  divided  into  term    disdiaclasU    tO    what 

two  equal  parte  by  a  narrow  light  j      consj(lcrc(l  (he    elemcil- 
band  (middle  or  Henson  s  disk,  com-  .    , 

pare  Fig. -iinn: /.Might  disk.  This  tary   particles   composing 

is  divided  into  two  equal  parts  bv  a  the  sarcous  elements,  thus 

narrow  dark    band   (membrane   of  t>orrowirjg   the    termiuolo- 
Krause,  intermediate  disk,  compare  r  t>      «i     i-  i  ,.   A 

Fig.  3898);  ,„c.  ,„uscie-eorpii-oi,,  gy  of  Bertholin,  who  used 

The  cell-body,  nucleus,  and  nucleoli  this  term  to   designate  the 

are  all  very  distinct.  hypothetical     crystals     of 

calc-spar.  On  the  whole, 
it  cannot  be  said,  however,  that  polarized  light  has  been 
of  material  aid  in  comprehending  the  structure  and  action 
of  muscular  tissue. 
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(B)  Muscle-compartments,  Additional  Disks. —  It  was 
shown  by  Bowman  that,  in  addition  to  the  broad  light,  and 
broad  dark  disks,  there  sometimes  appeared  a  narrow, 
dark  line  in  the  light  disk  and  a  narrow  light  band  in  the 
dark  disk  (Fig.  2392).  The  dark  line  in  the  light  disk  was 
also  figured  and  described  by  Busk  and  Huxley,  who 
considered  it  a  disk  composed  of  a  row  of  minute  sarcous 
elements.  It  has  also  been  insisted  on  by  Sharpey  and 
Martyn,  and  later  by  Krause.  Krause  interpreted  it  as  a 
continuous  membrane  {Krause's  membrane),  extending 
from  the  sarcolemma  and  dividing  the  muscular  sub- 
stance into  compartments  (muscle-compartments)  which 
apparently  correspond  ex-  s  „  s 
actly  in  extent  to  the  disks 
of  Bowman  (Figs.  2391 
and  2392).  The  view  that 
Krause's  membrane  is  a  real 
structure,  which  extends 
f rom  the  sarcolemma 
through  the  fibre,  thus 
making  a  complete  parti- 
tion, is  supported  by  the 
fact  that  when  the  sarco- 
lemma of  insect  muscle  is 
partly  torn  from  the  fibre, 
delicate  processes  are  often 
seen  to  extend  to  or  toward 
the  sarcous  substance  from 
the  sarcolemma  opposite  the 
middle  of  the  light  disk. 
This  appearance  has  not 
been  observed  and  figured 
for  mammalian  muscle. 
The  view  of  a  continuous 
membrane  making  a  parti- 
tion in  the  fibre  at  regular 
intervals  is  opposed  by  the 
fact  that  a  worm  has  been 
seen  to  move  along  within 
the  sarcous  substance  from 
end  to  end  of  the  fibre. 
Furthermore,  the  sarcous 
substance  of  the  fibre  closed 
up  behind  the  worm,  and 
the  fibre  appeared  as  before 
and  still  showed  unmistak- 
able contractions.  Also, 
that  in  living  and  contrac- 
tile muscular  fibres  of  in- 
sects, which  are  apparently 
uninjured,  the  disks  some- 
times become  displaced  for 
a  short  distance  along  a 
sharp  line,  so  that  a  dark 
disk  is  opposite  a  light  disk. 
The  displacement  of  the 
disks  is  shown  in  Fig.  2392, 
but  here  it  might  have  been 
due  to  the  traction  exerted 
in  preparation,  and  hence 
does  not  bear  upon  this 
question  as  does  the  dis- 
placement of  the  disks  in 
the  living  and  uninjured 
fibre.  Besides  the  disks  just 
considered,  German  inves- 
tigators have  described  others  which  are  shown  in  the 
diagram  (Fig.  2393). 

(C)  Muscle-cases. — Besides  the  muscle-compartments, 
Krause  considers  that  each  sarcous  element  (muscle-prism) 
is  entirely  enclosed  by  a  membrane  (Krause's  membrane) 
forming  the  end,  and  a  special  membrane  forming  the 
sides  (Fig.  2393).  At  the  ends  and  sides  of  the  sarcous 
element,  within  its  complete  membrane,  is  a  more  fluid, 
non-contractile  substance. 

(D)  Oohnheim's  Areas,  Muscle-columns.  —  Cohnheim 
in  1863,  showed  that  in  transections  of  frozen  muscular 
fibres,  there  appeared  dark  polygonal  areas  (Cohnheim's 
areas),  surrounded  by  narrow  light  lines.     He  supposed 
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Fig.  2393.— Diagram  to  Show  a  Mus- 
cle-compartment, a  Muscle-case, 
and  the  Disks  into  which  a  Muscle- 
compartment  is  divided,  accord- 
ing to  some  Histologists.  Modified 
from  Engelmann.  (Drawn  by  Mrs. 
Gage.)  Muscle-compartment : 
This  is  one  of  the  series  of  seg- 
mentsof  which  a  striated  muscular 
fibre  is  supposed  to  be  composed. 
It  includes  one  entire  dark  disk 
(D-D)  and  half  a  light  disk  at  each 
end  of  the  dark  disk.  It  therefore 
corresponds  in  extent  to  a  Bow- 
man's disk.  For  those  who  accept 
the  existence  of  Krause's  mem- 
brane, it  is  the  part  of  a  muscular 
fibre  between  two  such  successive 
membranes.  Muscle-case :  This, 
according  to  Krause,  comprehends 
a  sarcous  element  (muscle-prism), 
with  a  limited  amount  of  interme- 
diate substance  at  the  sides  and 
ends.  The  whole  case  is  enclosed 
by  Krause's  membrane  at  the  ends, 
and  a  special  membrane  at  the 
sides.  In  the  figure,  the  muscle- 
case  is  the  part  of  the  muscle-com- 
partment between  sand  a  ;  D  -D, 
dark  disk,  composed  of  two  dark 
bands  (t-d)  separated  by  a  lighter 
disk  (m-d),  middle  disk  of  Engel- 
ni'inn,  or  Hensen's  disk.  L-D, 
light  disk  :  This  is  composed  of 
two  symmetrical  halves,  each  half 
forming  the  end  of  a  muscle-com- 
partment. Each  half  is  composed 
of  two  light  disks  (a-d).  and  a 
granular  disk  (ac-d),  the  so-called 
granular  or  accessory  disk,  and 
the  disk  i-d  {intermediate  disk), 
the  latter  forming  the  boundary 
between  two  successive  muscle- 
compartments.  Krause's  m  e  m  - 
brane  is  usually  said  to  consist  of 
the  intermediate  disk  and  the  two 
adjacent  accessory  disks,  with  the 
light  disks  between  them. 


that  the  dark  areas  were  the  cut  ends  of  sarcous  elements, 
and  the  light  intermediate  substance  was  the  lateral  ce- 
men  ting  material.  It  was 
found,  however,  that  a  Cohn- 
heim's area  might  be  far  too 
large  to  represent  a  section  of  a 
single  sarcous  element,  and  the 
area  often  showed  a  punctated 
appearance ;  hence  arose  the 
conception  that  in  a  striated 
muscular  fibre  the  fibrils  are 
arranged  in  bundles  {muscle- 
columns,  Kolliker  ;  primitive 
muscular  cylinders,  Leydig, 
Fig.  2387),  something  as  an 
entire  muscle  is  made  up  of 
fascicles  (Fig.  2383),  and  that 
Cohnheim's  areas  represent  sec- 
tions of  the  bundles  of  fibrils 
(muscle  -  columns),  so  that  a 
transection  of  an  entire  mus- 
cular fibre  has  the  same  general 
appearance  as  the  transection 
of  an  entire  muscle. 

(E)  Scfiaefer's  Dumb-bells.  — 
In  1873,  Schaefer  advanced  the 
hypothesis  that  striated  muscle 
is  composed  of  a  lighter  intermediate  substance,  in  which 
are  imbedded  rows  of  dark,  dumb-bell  shaped  structures, 
each  dumb-bell  extending  lengthwise  of  the  fibre ;  and 
that  the  appearance  of  a  light  band  is  due  to  the  strong 
refraction  of  light  by  the  heads  of  the  dumb-bells,  which 
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Fig.  2394.— Part  of  a  Muscular 
Fibre  from  the  Adductor 
Magnus  of  a  Babbit,  to  show 
the  appearance  of  an  ex- 
tended mammalian  muscular 
fibre.  Magnified  700  diame- 
ters. (Eanvier.)  a.  Dark 
disk  ;  b,  Krause's  membrane 
or  intermediate  disk :  c,  light 
disk;  n,  muscle  -  corpuscle 
seen  in  profile. 


Fig.  2395.  —Blood-vessels  of  Striated  Muscular  Tissue.  From  a  cat. 
Magnified  300  diameters.  (Heitzmaim.)  A,  artery ;  P,  perimysium  ;  V, 
vein. 

being  at  the  same  level,  form  a  series  of  transverse  rows, 
double  the  number  of  the  light  disks  (Fig.  2414).  Each 
dumb-bell  head  gives  a  little  halo  like  that  of  a  minute 
oil-globule,  and  the  entire  light  disk  is  produced  by  the 
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Bum  of  the  balos  oj  the  heads  of  two  successive  rowB  of 
dumb-bells  (Fig  3414),  The  significance  oi  the  dumb- 
bells Is  doI  understood,  as  the  lighter  intermediate  bud- 

Btance  Is  the  one  Bup- 
-  il  to  be  contractile. 
(F)  Tli.  Reticulated 
.  rru  ntoj  Contrac- 
tu* Substance.  Heitz 
mann'i  1878)  introduced 
an  entirely  new  idea  a< 
in  the  Btructure  of  si ri 
ated  muscular  tissue  - 
viz.,  thai  like  simple 
protoplasm,  the  Barcous 
Bubstance  is  made  up  of 
a  reticulum  of  the  true 
contractile  matter,  the 
meshes  of  this  reticulum 
being  filled  by  a  more 
!$]  fluid  Intermediate  sub- 
stance. According  to 
this  view,  the  reticulum 
i-  bo  arranged  that  the 
nodal  or  crossing  points 
(sarcous  elements)  are  at 
regular  intervals  both 
transversely  and   longi- 


Fia.3396.    Cardiac  Muscular  Tissue  from 

a  Warm  bl led    Uiimal,  t,.  show  i Iil: 

i Branches,  and  Relations  of  the 

Cardiac  Uuscl Jls, 


mi  it..'  right  the  tudinally,  the  transverse 

limits  of  the  separate  oeils  with  their  row  civmsr  tlie  appear- 

'""''"   :l"'   'vhl,",','i    somewhat   dta-  ..,,„„    nf    |    riontiniimis 

„,..,., ,.,.., ;...,u,-    M..,r.,if....i  iM.»«„.,r.  .met,    oi     a    conmiuous 


grammatically,  magnified.  (Schweiger 


1UOU8 

dark  disk,  and  the  longi- 
tudinal row  of  a  fibril. 
The  light  disk  is  traversed  by  the  filaments  of  the  reticu- 
lum, which  pass  between  the  nodal  points.  This  hypo- 
thesis, with  unimportant  modifications,  is  now  adopted 
by  many  histologists,  and  appears  to  he  most  in  harmony 
with  the  latest  views  concerning  histological  structure. 

Vasculab  Supply  of  Stkiated  Muscle. — As  in 
other  tissues,  the  blood-  and  lymph-vessels  of  muscular 
tissue  do  not  enter  the 
structural  elements  or 
fibres,  but  are  in  the 
connective  tissue  sur- 
rounding them. 

( A  >  Blood  -  vessels.  — 
The  blood  -  vessels  of 
this  tissue  are  very  nu- 
merous, and  are  esti- 
mated to  contain  one- 
fourth  of  the  blood  in 
the  entire  body.  As  a 
rule,  each  muscle  re- 
ceives two  or  more  ar- 
teries, and  gives  off  a 
corresponding  number 
of  veins.  The  larger 
vessels  run  in  the  peri- 
mysium internum,  and 
send  small  branches 
into  the  fascicles,  where 
they  break  up  into  a 
characteristic,  par al  - 
lelogrammic  network 
of  fine  capillaries,  the 
longer  part  of  the  mesh 
extending  parallel  with 
the  fibres.  The  capil- 
laries are  the  smallest 
in  the  body,  many  of 
them  being  smaller  than 
the  blood  corpuscles  of 
the  animal  to  which 
they  belong.  In  man 
the  size  varies  from  :S.-r> 
ft  to  6.5  o  (Kolliker, 
1867)  (Figs,  8888,  3895).  It  was  shown  by  Ranvier  that 
the  transverse  branches  Of  the  capillary  network  and  the 
smallest  veins  often  possess  saccular  dilatations  which 
are  supposed  to  serve  as  reservoirs  of  oxygenated  blood 


Flo.  2397.— Cardiac  Muscle-cells  of  the 
Left  Ventricle  of  a  Dog,  showing  the 
Form,  Branches,  Nuclei,  and  Stria?  of 
the  Cells.  The  longitudinal,  transverse- 
ly striated  bands  in  each  cell  represent 
muscle-columns.  Magnified  6U0  diame- 
ters. (Ilnnvier. )  a.  Intercellular  cement 
at  the  junction  of  the  cells ;  n,  nucleus. 
The  one  opposite  the  n  shows  n  conical 
mass  of  onstriated  protoplasm  at  each 
end  (compare  Fig.  2407,  a). 


ipply  the  muscles  during  a  long  continued  contrac- 
tion, or  to  act  as  receptacles  during  a  maximal  contrac- 
tion. 

(B)  Lymphatic  Vessels.— The  lymphatic  vessels  of  stri- 
ated muscular  tissue  are  supposed  to  be  numerous     They 

lie  between  the  fibres  in  the 

perimysium  and  endomysi- 

uin.  and  are  .-aid  by  Klein 
"  to  have  the  shape  of  con- 
tinuous long  i  ]i  ti-  or  chan- 
nels." 

,v<  net  of  Striated  '/ 
--The  nervous    supply  of 

striated  muscle  i-  exceed- 
ingly abundant,  and  < 
of  both  motor  and  sen-ory 
fibres.  The  special  termi- 
nations of  the  nerves  in  the 
will  be  considered 
under  Nerves  (g.v.). 

Cabdiac  .Mi  sc  ii.  \i{  Tis- 
BUB. — This  tissue  is  com- 
posed  of  branched,  quad- 
rangular or  fusiform  cells, 
with  distinct  transverse  and 

Fio.  2398.  —  Cardiac  Muscle-cells,  less  distinct  longitudinal 
showing  their  Form,  Branches,  striation,  and  with'  usually, 
Nuclei,  and  Striae.  From  the  heart    ^  ,(  sjng](;  nuc)eus 


of  a  young  rabbit.*    Magi] 
diameters.     (Schaefnr.)     '/,    Line 
of  junction  between  the  cells  (in- 
tercellular cement) ;  b,  c,  branches 
of  the  cells. 


Distribution .  —  Cardiac 
muscular  tissue  is  present  in 
the  heart  of  all  vertebrates, 
and,  so  far  as  has  been  in- 
vestigated, in  all  those  parts  of  the  blood- vascular  system 
exhibiting  rhythmical  pulsations,  as  the  conns  arteriosus 
of  amphibia  and  many 
fishes,  and  the  great  veins 
next  the  heart  in  mam- 
mals, t 

Constituents  of  Cardiac, 
Muscular  Tissue. — These 
are :  (A)  The  essential  and 
characteristic  contractile 
elements  (cardiac  muscle- 
cells)  ;  (B)  connective  tis- 
sue forming  a  kind  of 
perimysium,  penetrating 
between  the  muscular  lis 
sue  and  dividing  it  into 
layrers  and  bands ;  (C) 
blood-  and  lymph-vessels 
and  nerves. 

Form  and  Size  of  the 
Cardiac  Musde-ceUs. — It 
was  shown  by  Weia- 
mann I0  (1861)  and  con- 
firmed by  later  observers, 
that  the  cardiac  muscular 
tissue  of  all  adult  verte- 
brates is  composed,  not 
of  elongated,  multinucle- 
ated, branched,  and  anas- 
tomosing fibres,  but  of  in- 
dependent celis,  mostly 
with  but  a  single  nucleus. 
The  cardiac  muscle-cells 
of  adults  differ  greatly  in 
form  and  arrangement, 
and  naturally  fall  into 
two  distinct  groups  :  (.1) 
That  in  which  the  cells 
are  branched,  quadrangular,  and  considerably  longer  than 
broad,  averaging  about  80  p  long  and  20  ft  wide.  Those 
of   the  auricles  are  usually  more  slender  than  those  of 

*  This  figure  appeared  in  Quain's  Anatomy,  eighth  edition,  p.  119,  but 
the  source  was  not  given.  <>n  Inquiry,  Dr.  Schaefcr  Informed  the  writer 
that  the  cells  are  from  (lie  heart  of  a  young  rabbit. 

t  According  to  the  investigations  of  Itanvier.  the  muscular  tissue  of  the 
rhythmically  pulsating  lymph  hearts  of  amphibia  is  in  structure  like  the 
ordinary  skeletal  muscles,  except  for  a  greater  tendency  to  branch  ;  also, 
like  the  skeletal  muscles,  its  motor  nerves  are  paralyzed  by  curare. 


J/joomm. 

FIG.  2399.— Cardiac  Muscle-cells  from 
the  Ventricle  of  a  Minnow,  to  show 
the  Forms  of  the  Cells  with  their 
Branches,  Nuclei,  and  Striae  in  the 
Teleottean  Fishes.  A,  Cell  approxi- 
mately fusiform  in  outline  :  B. 
branched-cell,  which  appears  granu- 
lar rather  than  regularly  striated  ; 
r,  cell  with  depression,  in  which  a 
rounded  end  like  the  branch  of  Ii 
fits  when  the  cells  are  in  their  nor- 
mal relations  (compare  the  middle 
cell  and  its  relations  in  Fig.  2411); 
/'.  cell  approximating  in  shape  the 
cardiac  muscle-cells  of  warm-blooded 
animals  ;  n,  nucleus.  In  cells  A,  C, 
the  transverse  striae  distinctly  cross 
the  nucleus. 
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Rlnacnlar  Ti««ue, 
muscular  Ti»»ue. 


the  ventricles.  Muscle-cells  of  this  kind  are  found  only 
in  warm-blooded  animals  {birds  and  mammals) ;  (/>)  that 
in  which  the  cells  are  fusiform,  generally  branched,  and 
always  much  longer  than  broad,  averaging  about  100  ft 
long  and  12  n  wide.  Cells  of  this  kind  are  found  in  all 
cold-blooded  vertebrates  {reptiles,  amphibia,  and  fishes),  and 
are  often  described,  and  sometimes  figured  as  simple 
spindles,  like  the  smooth  muscle-cells  (see  below).  Sim- 
ple fusiform  cells  were  rarely  found  by  the  writer.  In 
many  cases  what  appeared  to  be  a  simple  spindle  was 
found  to  have  a  branch  on  the  opposite  side  when  the  cell 
was  made  to  turn  over  ;  in  other  cases  there  were  found 
places  from  which  branches  might  have  been  broken. 

Relations  of  the  Cardiac  Muscle-cells. — (.4)  In  mammals 
and  birds  the  cells  are  joined  to  one  another  in  the  most 
intimate  manner,  both  by  their  ends  and  lateral  branches, 
so  that  there  results  an  anastomosing  network  with  nar- 
row meshes  (Fig.  2396).  Before  Weismann's  investiga- 
tions it  was  supposed  that  the  originally 
independent  cardiac  muscle-cells  fused 
so  as  to  make  long  branched,  multinu- 
cleated, anastomosing  fibres.  It  is  now 
almost  universally  believed  that,  al- 
though the  component  cells  are  inti- 
mately united,  a  true  fusion  does  not 
take  place,  for  by  suitable  reagents  they 
may  be  partly  or  wholly  isolated,  and 
where  the  isolation  is  incomplete  the 
.  junction  between  the  cells  may 
A.  in  most  cases  be  clearly  seen.     In 
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Fig.  2400.— Cardiac  Muscle-cells  from  the  Ventricle  of  Necturus  Later- 
alis, to  show  the  Various  Forms  of  Cells  and  their  Structural  Details  in 
a  Perennibranchiate  Amphibian.  A,  Large  branched  cell  with  two 
nuclei  which  contain  numerous  nucleoli.  Near  the  end  of  the  longest 
branch  the  regular  transverse  striation  is  replaced  by  irregularly  ar- 
ranged granules.  Large  cells  like  this  are  common  in  the  heart  of 
Necturus  ;  they  are  plate-like,  as  was  determined  by  a  profile  view  ;  B, 
C,  cells  of  approximately  the  same  thickness  as  breadth  ;  they  form  the 
great  bulk  of  the  heart,  and  usually  are  branched ;  n,  nucleue  with 
nucleoli. 

newly-born  mammals  and  newly-hatched  birds  the  cells 
are  readily  isolated,  and  when  seen  in  their  natural  re- 
lations they  appear,  in  form  and  arrangement,  like  the 
cardiac  muscle-cells  of  cold-blooded  vertebrates  (Fig. 
2411). 

(B)  In  cold-blooded  vertebrates  (reptiles,  amphibia,  and 
fishes)  the  cardiac  muscle-cells  are  readily  isolated,  and 
while  very  few  of  the  cells  are  simple  spindles,  there 
seems  to  be  no  approach  toward  fusion  of  neighboring 
cells.  They  lap,  dove-tail,  and  interlace  in  the  most 
varied  manner,  but  are  simply  cemented  together  as  are 
the  smooth  muscular  fibres  (see  below).  In  all  the  cold- 
blooded animals  examined  cardiac  muscle-cells  are  occa- 
sionally seen,  which  approach  in  shape  those  of  birds  and 
mammals,  but  they  are  not  as  broad  as  those  of  birds  and 
mammals,  and  appear  simply  like  ordinary  branched  or 
spindle-shaped  cells,  with  the  branches  and  ends  broken 
off. 

Sarcolemma. — This  is  supposed  to  be  entirely  absent 
from  all  forms  of  cardiac  muscle-cells. 


Sarcous  or  Contractile  Substance. — This,  skele- 

tal muscular  fibres,  has  a  distinct  transverse  and  a  less 
distinct  longitudinal  striation  (Figs.  2397  and  2398).  The 
intimate  structure  is  supposed  to  be  1  be  same  as  that  of 
the  skeletal  muscle.  In  some  of  the  cardiac  muscle-cells 
of  cold-blooded  vertebrates  the  striation  is,  in  son* 
present  in  only  part  of  the  cell,  the  remainder  appearing 
coarsely  granular  (Figs.  2400  and  2401). 

Nuclei  or  MuscU  -corpuscles. — Most  cardiac  muscle-cells 
possess  but  a  single  nucleus,  which  averages  aboul  II  » 
long  and  7  y.  wide  in  man,  and  12  fi  long  and  5  «  w  ide  In 
cold-blooded  vertebrates.  It  is  usually  situated  in  the 
middle  of  the  length  and  thickness  of  the  cell,  and  paral- 
lel with  its  long  axis.  That  the  nucleus  is  imbedded  in 
the  sarcous  substance  is  shown  by  sections  (Fig.  2403), 
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Fig.  2401.— Cardiac  Muscle-cells  from  the  Ventricle  of  a  Toad  (Bufo 
Americanus),  to  show  the  Various  Forms  of  Cells  and  their  Structural 
Details  in  an  Anourous  Amphibian.  The  striation  is  rather  fine 
throughout,  and  toward  the  ends  is,  in  many  cases,  replaced  by  irregu- 
larly arranged  granules.  A,  D,  Broad  branched  cells.  Cells  of  this 
kind  are  plate-like,  as  was  determined  by  causing  them  to  roll  over  so 
that  a  profile  view  could  be  obtained  ;  B,  C,  branched  cells  of  approxi- 
mately the  same  thickness  as  width.  Both  these  cells  would  be  nearly 
fusiform  if  the  lateral  branches  were  removed  ;  n,  nucleus.  In  D,  two 
nuclei  are  present. 

and  also  from  the  fact  that  when  the  cell  is  viewed 
from  the  side  the  transverse  striations  pass  directly  across 
the  nucleus  (Figs.  2399,  2409  to  2411).  This  is  most 
marked  in  the  thick  cardiac  muscle-cells  of  mammals  and 
birds. 

Blood-  and  Lymph-vessels  of  Cardiac  Muscular  Tissue. — 
The  vascular  supply  of  this  tissue  is  very  copious.  The 
cardiac  muscle-cells  are  enclosed  in  a  parallelogrammic 
network  of  capillaries,  and  the  rootlets  of  its  veins  are 
formed  by  the  union  of  several  capillaries  at  the  same 
point.  The  larger  veins  possess  valves  in  man  and  the 
higher  mammals  at  least.  The  lymphatics  are  numerous 
and  consist  of  passages  and  spaces  in  the  intermuscular 
connective  tissue  (perimysium)  which  communicate  with 
the  sub-pericardial  lymph-vessels. 

Nerves  of  Cardiac  Muscular  Tissue. — Myelinic  and 
amyelinic  nerve-fibres  and  small  ganglia  are  very  numer- 
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(lib  in  the  heart.  The  fibres  extend  in  every  direction 
between  the  muscle  cells.  The  special  mode  of  their  ter- 
mination will  be  discussed  under  Nerves  to, 

Smooth  <>it  Unstkiated  Mtjsculab  Tissue, — This  is 
the  contractile  tissue  In  the  animal  body,  composed  oi 
elongated,  mostly  uninucleated,  fusiform  cells  or  fibres, 
which  are  arranged  In  membranes,  sheets,   plexuses,  or 

Mattered   bundles,   in  the 
various  organs, 

Distribution.  —  This  tis. 
sue  is  present  in  many  in- 
vertebrates and  iii  all  the 
classes  of  vertebrates.  In 
man  and  most  mammals  it 
is  found  in  the  follow  ing 
situations:  (A)  Throughout 
tin  alimt at, 1 1 y  canal:  (1) 
muscularis  mucosa'  ;  (2) 
muscular  coats  of  the 
stomach  and  intestines, 
part  of  the  oesophagus,  and 
in  the  oesophageal  acces- 
sory muscles;  (8)  as  mem- 
branes or  scattered  bundles 
in  the  ducts  of  the  salivary 
-lands,  in  those  of  the  pan- 
creas and  of  the  liver,  in 
the  intestinal  villi,  and  in 
the  gallbladder.  (B)  Re- 
spiratory organs :  in  the 
trachea,  bronchi,  infundi- 
buli,  and,  according  to  some 
authors,  in  the  alveoli  of 
the  lungs.  (C)  Urinary 
in  the  medullary 


1/toomm 

Fio.  2402.— Cardiac  Muscle-cells  from 
the  Ventricle  of  a  Young  Alligator, 
to  show  I  In-  Various  Forms  of  Car- 
diac Muscle-cells  and  their  Struct- 
ural Details  in  the  Heart  of  a 
Reptile.  A.  fusiform  coll  :  />'.  C, 
branched  cells.  These  make  op 
nearly  the  entire  mass  of  the  heart,    nn/ii  in 

very  few  being  simple  spindles  like  ,„'„-,  (,,,,  ,,)  ,]„.  kidney  (Jaf- 
A;  n.  nucleus  in  which  tin-  nucleoli     ,,,,,.        ,,  ,  , 

are  very  distinct.  det"),  in   the  calyces  and 

2899  to  2402  are  at  n  uni-  pelvis  of  the  kidney,  in  the 
form  magnification  of  500  diame-  ureter,  urinary  bladder, 
ters.   The  drawings  were  made  with        ,,  ....  .,  /,-,;  rn  „ 

a  camera  luckla.  and  the  finer  de-  ™  uretlira.  (I))  The  </'  "■ 
tails  of  structure  were  determine,!  (riltlii  ii  /i/ni  nil  U8  1  (\)nhHi  , 
with  a  Vi-  homogeneous  immersion  inthedartosof  theSCTOtUlll, 
objective,  and  added  free  hand.  ,„.,.•, i;,i,.,„;  .  ,.  ,  .  /i„f„„„„~ 
(Drawn  by  Mrs.  Gage.)  epidld\  mis,    v  as    deferens 

vesiculue  seminales  and 
musculi  ejaculatorii,  prostate,  Cowper's  "lands,  and  the 
corpora  cavernosa ;  (2)female,in  theovary,  Fallopian  tubes 
(oviducts),  in  the  uterus  and  ;dl  its  ligaments,  in  the  vagina, 
corpora  cavernosa,  in  the  nipples  and  the  surrounding 
areola-.  (10)  Vaicnliir  sti/xti  in  :  in  the  endocardium,  semi- 
lunar valves,  middle  coat  of  almost  all  the  blond  vessels 
and  larger  lymphatics,  in  the  adventitia  of  some  arteries 
and  veins,  and  in  some  of  the  lymphatic  glands.  (F)  In 
the  capsule,  and  in  many  mammals  also  in  the  trabecu- 
lar of  the  spleen.  (G)  ///  flu  skin  in  connection  with  the 
sweat  and  ceruminous  glands,  and  forming  the  arrector 
pili.  (II)  In  thi  ii/i  and  its  vicinity,  tixemusculus  orbi- 
taliset  palpebralis  of  II.  Mueller,  in  the  orbital  fissure  and 
forming  the  ciliary  muscle  (tensor  choroidal  or  muscle  of 
accommodation),    the  ^   - , 


sphincter     and     dilator 

of  the  pupil. 

Constituents   of    Un- 
striated  Muscular    Tis- 

8Ut .  —  These  are  :  (A) 
The  contractile  or  mus- 
cular fibre  ci  IN  or  fibres 
forming  the  essential 
elements.  (B)  <  !onnec- 
tive  tissue  forming  a 
kind  of  perimysium 
which  surrounds  tin- 
muscular  tissue  and. 
penetrating  between  the 
fibres,  combines  them  into  bundles.  (C)  Blood-  and 
lymph-vessels  and  nerves. 

"Relations  of  tht    Fibres. — The  fibres  forming  a  bundle 
or  fascicle  are  cemented   to  One  another  throughout  their 

entire  extent,  lapping  and  interlacing  so  that  apparently 

solid  bundles  or  membranes  without  fissures  are  formed 


Fio.  2403.— Transection  of  Five  Cardiac 

Muscle-cells,  to  show  the  Form  and  Re- 

-  in  Section,  and  the 

i  Position  of  the  Nucleus  in  Three 
of  them.  In  the  other  two  the  section 
\va-  not  at  the  level  of  the  nucleus. 
The  minute  dark  areas  in  the  cells  repre- 
sent sections  of  muscle  columns  (Cohn- 

areas).  Magnified  550  diameters. 
(Ran 


(Fig.  3404)  As  a  rule,  there  are  no  distinct  tendons  for 
unslriated  muscular  tissue,  since  in  muscular  membranes 
which  entirely  surround  an  Organ,  tendons  would  be  un- 
necessary ;    and   in   other  cases  the  close  relations  of   the 

fibres  to  the  surrounding  fibrous  tissue,  and  the  com- 
mingling of  its  perimysium  with  the  surrounding  fibrous 
tissue,  Serves  to  connect  the  muscles  to  the  part  to  be 
acted  upon.  In  special  and  rare  cases,  tendons  appear  to 
be  formed  by  the  insertion  of  single  uustriated  fibres  into 
the  fork  of  an  elastic  tissue  fibre. 

Inlimatt  81/ructurt  of  Smooth  or  Unslriated  Muscular 
Fibres  (muscular  or  contractile  fibre-cells,  smooth  or  plain 
muscular  fibres  or  must  le -cells,  non-striped  or  nou-stri- 


^PWBR       ~ '' 


M-l 


M-o 


M-l 


Fio.  2404. — To  show  the  Form  and  Relations  of  Smooth  Muscular 
Fibres  in  their  Length  and  in  Direct  and  Oblique  Sections.  From  the 
human  uterus  shortly  after  delivery.  Magnified  500  diameters.  iHeitz- 
mann.)  C,  capillary  (the  cut  ends  of  two  other  vessels  are  shown  in 
the  figure:  Ct-r,  connective-tissue  corpuscle,  or  plasrid  in  the  peri- 
mysium ;  .1/-/.  smooth  or  unstriated  muscular  fibres  shown  lengthwise 
and  in  their  normal  relations  to  one  another  :  M-o.  ends  of  smooth 
muscular  fibres  cut  obliquely  ;  M-t.  ends  of  smooth  muscular  fibres  cut 
transversely  ;   /',  perimysium,  or  interstitial  connective  I 

atcd  muscular  fibres,  unstriped  or  unstriated  muscular 
fibres  or  muscle-cells,  involuntary  muscular  fibres,  fibre- 
cells,  or  muscle-cells).  As  slated  above,  smooth  or  un- 
striated muscular  tissue  is  composed  of  special  fibres  or 
cells  which  form  the  essential  and  contractile  part  of  the 
tissue.  They  are  also  its  anatomical  or  structural  ele- 
ments, and  are  in  general  fusiform,  sometimes  branched, 
and  usually  contain  but  a  single  nucleus  (Figs.  3404, 
2407).  The  fibres  vary  greatly  in  size,  ranging  from  B0 
/.  long  and  A  a  wide  to  '-2:50  ^  long  and  IS  m  wide.  In  the 
gravid  uterus  they  may  attain  a  length  of  500  m-  Those 
of  the  vascular  system  are  usually  smaller  than  those  in 
Other  situations,  and  they  are  almost  invariably  of  very 
irregular  outline  (Fig.  3406). 

\        as.— The  nucleus  is  usually  oval  in  outline  (rod- 
shaped  in  those  of  the  vascular  system  i,  and   averages 
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Muscular  Tissue. 
Muscular  Tissue. 


Part  of  the  Muscular  Coat 
of  the  Small  Intestine,  to 
show  the  Cut  Ends  of 
Smooth  Muscular  Fibres, 
and  the  Relations  of  the 
Fibres  td  One  another ; 
also,  the  Combination  of 
Fibres  into  Fascicles.  From 
a  rabbit.  Magnified  320 
diameters.  (Ranvier. )  c, 
cement  between  neighbor- 
ing fibres  ;  n,  nucleus.  The 
nucleus  shows  in  only  a 
part  of  the  fibres,  as  the 
section  was  not  made  at  the 
level  of  the  nucleus  in  all 
(compare  Fig.  240-1). 


about  15  fi  to  20  m  long  and  4  p  to  10  n  wide.  It  extends 
lengthwise  of  the  cell,  and  often  contains  one  or  more 
nucleoli  (Figs.  2404,  2406  and  2407).  A  complex  intra- 
nuclear network  has  been  described  by  recent  authors. 
At  each  end  of  the  nucleus  there  is  in  many  cases  a  coni- 
cal mass  of  granular  matter  ;  this  is  supposed  to  be  pro- 
toplasm not  yet  differentiated 
into  coutractile  substance. 

Contractile  Substance  of  the 
Smooth  or  Unstriated  Muscular 
Fibres. — In  the  fresh  condition, 
and  after  many  methods  of  prep- 
aration, the  smooth  muscular 
fibres  appear  homogeneous,  ex- 
cept for  a  few  scattered  granules, 
the  nucleus,  and  the  slight  amount  FlG  % 
of  granular  matter  at  its  ends. 
Under  favorable  conditions  of 
preparation  and  light,  the  body 
of  the  fibre  appears  no  longer 
homogeneous  but  distinctly  fibril- 
lated,  the  fibrils  extending  paral- 
lel with  the  long  axis  of  the  fibre, 
and  being  therefore  of  varying 
length  (Fig.  2407).  They  are  very 
fine  and  appear  like  a  skein  of 
thread,  being  in  many  superim- 
posed layers,  and  not  in  a  single 
layer,  as  is  shown  in  Fig.  2407. 
These  fibrils  are  supposed  to  be 
the  true  contractile  parts  of  the  fibre.  Between  them  is 
a  limited  amount  of  clear  intermediate  substance.  Ac- 
cording to  some  authors,  the  fibrils  are  directly  connected 
with  the  intra-nuclear  network. 

Sarcolemma. — A  thin,  homogeneous,  elastic  sheath  or 
sarcolemma  is  described  by  some  authors  as  enclosing  the 
individual  smooth  muscular  fibres  (Fig.  2407,  B).  An 
equal,  or  greater,  number  of  authors  deny  the  presence 
of  a  special  envelope  or  sarcolemma  for  the  smooth  mus- 
cular fibres  of  vertebrates. 

Blood-  and  Lymph-vessels  of  Unstriated  Muscular  Tissue. 
—The  blood-vessels  are  less  numerous  than  those  of  the 

striated  muscles,  but 
they  have  the  same  gen- 
eral arrangement,  the 
capillaries  forming  a 
network  with  square 
o  r  parallelogrammic 
meshes.  The  lymph- 
atic vessels  have  been 
most  investigated  in  the 
muscular  tissue  of  the 
uterus  and  intestine, 
where  they  are  in  the 
form  of  passages  and 
lacunae  which  anas- 
tomose between  the 
fibres. 

Nerves  of  Smooth  or 
Unstriated  Muscular 
Tissue, — These  are 
abundant  and  consist  of 
myelinic  and  amyelinic 
fibres,  which  are  in 
many  situations  in  the 
form  of  a  plexus  with  ganglia.  The  special  distribution 
to  the  individual  muscular  fibres,  and  the  termination  of 
the  nerves,  will  be  discussed  under  Nerves  (q.  v.). 

Histogenesis  of  Muscular  Tissue. — Muscular  tissue 
of  all  forms  in  vertebrates  is  developed  from  cells  of  the 
mesoderm  or  middle  germinal  layer.  The  cells  are  at  first 
rounded  and  indistinguishable  from  others  of  the  meso- 
derm. It  is  only  later,  when  approximately  in  the  posi- 
tion of  the  future  muscle,  that  they  assume  the  character- 
istic form  and  appearance  of  the  structural  elements  of  the 
special  kind  of  muscular  tissue  to  which  they  give  rise.* 

*  It  is  sometimes  stated  that  each  muscular  fibre  is  a  modified  epi- 
thelial cell.  This  simply  means  that,  as  the  muscular  fibres  are  derived 
from  the  mesoderm,  they  may  be  considered  as  epithelial  in  origin,  for 


Fio.  2106. — Smooth  or  Unstriated  Muscu- 
lar Fibres  of  the  Vascular  System,  to 
show  their  Irregular  Form  and  the  Rod- 
shaped  Nucleus.  From  the  thyroid  ar- 
tery of  man.  Magnified  340  diameters. 
(Schaefer.)    n,  Nucleus. 


Histogenesis  of  Striated,  Skeletal  Musculw'  Tissue.—  The 
muscles  of  the  trunk  are  without  doubt  mainly  or  entirely 
derived  from  special  masses  of  mesodermal  cells— muscle- 
plates  or  myotomes  ( protoverlebree  of  older 
writers).  These  appear  on  the  dorsal 
aspect  of  the  embryo,  and  give  it  the 
first  appearance  of  being  composed  of  a 
series  of  segments.  According  to  some 
writers,  all  the  skeletal  muscles  are  de- 
rived from  the  muscle-plates,  those  of 
the  limbs  being  outgrowths  or  diver- 
ticula of  the  muscle-plates.  According 
to  others,  the  muscle-plates  give  rise 
only  to  the  muscles  of  the  trunk  and 
those  of  mastication,  while  those  of  the 
skull,  limbs,  and  skin  are  derived  from 
cells  of  the  mesoderm,  which  have  had 
no  connection  with  the  muscle-plates. 

Cellular  Origin  of  the  Muscular  Fibres. 
— All  are  agreed  that  the  muscular 
fibres  are  derived  from  mesodermal 
cells  ;  but  there  are  twTo  views  as  to  the 
number  of  cells  entering  into  the  for- 
mation of  a  single  muscular  fibre. 
These  are,  (A)  that  they  are  multicellu- 
lar in  origin.  This  view  originated 
with  Schwann,3  and  is  at  present  held 
by  a  considerable  number  of  investiga- 
tors. It  teaches  that  each  striated  mus- 
cular fibre  arises  by  the  fusion  of  sev- 
eral cells  arranged  in  a  row,  the  nuclei 
of  the  fused  cells  remaining  as  the 
muscle-corpuscles.  The  entire  fibre  is 
therefore,  according  to  this  view,  a 
multicellular  structure  or  cell-complex. 
(B)  That  they  are  unicellular  in  origin. 
This  view  originated  with  Remak,1'2 
and  is  the  one  adhered  to  by  most  later 
writers.  It  holds  that  each  striated 
muscular  fibre  originates  from  a  single 
cell,  the  nucleus  of  which  divides  re- 
peatedly with  the  growth  of  the  cell. 
According  to  this  view,  the  muscle- 
corpuscles  are  formed  by  the  division 
of  the  original  nucleus,  and  the  entire 
fibre  is  an  enormous  multinuclear  cell. 

Whether  the  muscular  fibres  are  of 
multicellular  or  unicellular  origin,  the 
later  course  of  development  is  as  fol- 
lows :  The  elongated  granular  spindles, 
which  are  to  become  muscle-fibres,  show 
first  a  faint  longitudinal  striation  at  the 
entire  periphery  or  at  one  side,  and  later 
a  transverse  striation  ;  or  the  two  stria- 
tions  appear  simultaneously.  The  nu- 
clei and  the  unstriated  protoplasm  oc- 
cupy the  centre  or  one  side  of  the  fibre 
(Fig.  2408).  Gradually  the  entire  pro- 
toplasm becomes  striated,  and  in  birds 
and  mammals  most  of  the  nuclei  reach 
the  surface  of  the  fibre  ;  but  in  the  cold- 
blooded vertebrates  they  are  scattered 
throughout  its  entire  thickness.  Glyco- 
gen is  very  abundant  during  the  later 
stages  of  development. 

Sarcolemma. — According  to  Schwann, 
this  is  formed  by  a  union  of  the  cell- 
walls  of  all  the  cells  originating  the 
fibre,  the  parts  of  the  cell-walls  which 
originally  came  in  contact  in  the  interior 
having  disappeared.  Others  hold  that 
this  is  the  cell-wall  of  the  single  cell 
originating  the  fibre ;  and  still  others 
agree  with  Busk  and  Huxley,  that  in 
the  earlier  stages  of  development  nothing  like  a  cell-wall 
or  sarcolemma  is  present,  but  that  it  is  an  after-develop- 

the  mesoderm  forms  a  kind  of  epithelium,  lining  the  ccelom  or  embry- 
onic body  cavity,  before  the  muscles  are  developed  (see  article  Foetus,  voL 
hi.). 


Fig.  2407.— Smooth, 
or  Unstriated  Mus- 
cular Fibres,  to 
show  the  Fibril- 
la  ted  Structure 
and  the  Intra-nu- 
clear  Network. 
From  the  small 
intestine.  Highly 
magnified.  (Schae- 
fer. )  A.  An  entire 
cell  or  fibre,  show- 
ing the  fusiform 
shape,  the  longitu- 
dinal fibrillation, 
the  oval  nucleus 
with  its  intra-nu- 
clear network,  and 
the  conical  mass 
of  granular  proto- 
plasm at  each  end 
of  the  nucleus. 
The  fibrillar  appear 
coarse  and  as  if  in 
a  single  layer;  in 
an  actual  specimen 
they  are  very  fine 
and  in  many  su- 
perimposed layers. 
B,  a  broken  fibre, 
to  show  the  pres- 
ence of  a  sheath 
or  sarcolemma  pro- 
jecting like  a  hol- 
low sac  from  the 
broken  end. 
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mint,  and  arises  bj  a  transformation  <>f  the  protoplasm  al 
the  Burface  ol  the  fibre  Into  formed  material  or  a  kind  of 
cuticula.    The  riew  of  Busk  and  Huxley  seem-,  to  be 
most  in  accordance  with  the  general  teachings  ol  bl 
genesis  and  growth, 

Growth  and  Regeneration, — Alter  the  muscular  fibres 
acquire  their  characteristic  appearance,  they  continue  to 
increase  in  size  until  tin'  animal  has  attained  its  complete 
development,  Thej  are  said  to  have  five  times  the  diam- 
eter in  the  adult  thai 
they  liavc  in  the  new- 
born. It  is  at  present 
uncertain  whether  the 
increase  in  size  of  an 
adult  muscle  is  due 
simply  to  an  increase 
in  si/.e  of  the  individual 
fibres,  nr  whether  there 
is  a  development  of 
new  fibres,  or  whether 
it  is  due  to  both  these 
causes.  When  a  mus- 
cle is  cut  the  interval 
between  the  cut  ends  is 

at  first  bridged  by  con- 
nective tissue,  but  later 
the  connective  tissue  is 
replaced  by  muscular 
tissue  'which  grows 
from  the  cut  ends  of 
the  muscle.  When  a 
muscle  wastes  the  exact 
process  taking  place  is 
still  undetermined. 
Some  of  the  fibres  may 
disappear  entirely  by 
fatty  degeneration  and 
subsequent  absorption, 
or  some  of  the  fibres 
may  decrease  in  size 
by  a  molecular  process 
the  converse  of  that  of 
growth.  The  decrease 
may  be  due  to  a  com- 
bination  of   both   pro- 

Fio.  2408.— Developing  Striated  Muscu-  cCSSCS.  When  recuper- 

lar  Fibres,  showing  Different  Stages  of      ..        \  ,  ,            ' 

Development  and  Different  Positions  of  lulon    laites   place,  new 

the   Unstrinteil    Protoplasm.     A,  Elon-  fibres  are      developed 

gated  cell  with   two  nuclei  :    the  longi-  within  the     muscle 

tudinal  striation  is  beginning  to  show  ,Ti„,,ifl\  or   ,l,0  nlimhpr 

on  the  right  side.     From  a  foetal  sheep  lV   -V  •     •          ,lulrJotr 

(Wilson  Fox).  B,  developing  muscular  of  fibres  is  increased  by 
fibre,  showing  both  longitudinal  and  the  longitudinal  divis- 
tranaverse  nidations  at  the  periphery,    ion  of  a]rearJy  existing 


fibres  (Kolliker). 

Ifislor/cnesis  of  Car- 
diac Muscular  Tissue. 
— The  development  of 
cardiac  muscle  seems 
not  to   have   been  fol- 


and  a  central  unstriated  cylinder  of 
protoplasm  containing  several  nuclei. 
From  a  human  foetus  near  the  third 
month  (Ranvier).*  n.  Nucleus  (there 
is  usually  a  mass  of  glycogen  near  each 
nucleus) ;  p,  central  unstriated  proto- 
plasm ;  .«,  peripheral  striated  substance. 
C,  developing  muscular  fibre,  showing 
a  lateral  position  of  the  unstriated  pro-  t 
toplasm.  From  a  three  months' human  ,0,u'u  Uiroilgll  ail  US 
total  (Banvier).  n.  Nucleus;  p,  un-  stages  SO  closely  as  has 
striated  protoplasm  at  one  side  of  the  that  of  the  "skeletal 
fibre  ;  »  striated  sareous  substance  with  n,,,^,,],,,.  tjcS„P  Tt  is 
longitudinal  and  transverse  striations.       mustuidl     lissm  .        it  lb 

known,  however,  that 
the  cardiac  muscle-cells  arc  derived  from  the  mesoderm, 
and  at  first  are  rounded  in  shape  like  the  other  mesoder- 
mal cells.  In  the  first  stage  of  development  the  cells  be- 
come fusiform  and  granular,  then  longitudinal  and  trans- 
verse striations  gradually  appear  until  the  entire  cell  is 
striated.  The  nucleus  is  huge  and  centrally  placed. 
Sometimes  two  or  more  nuclei  are  present. 

Groictli  and  Change  of  Form  in  tin  Cardiac  Muscle-cells. 
— The  individual  cells  increase  greatly  in  size  until  adult 
life.  In  man  they  are  about  twice  as  long  and  three  times 
as  broatl  in  the  adult  as  at  birth.  The  cardiac  muscle- 
cells  of  mammals,  during  the  last  two-thirds  of  intra-uter- 


*  This  figure  is  almost  Identical  with  the  "in-  ol  developing  striated 
muscle  published  by  Schwann  »  in  lKJ'J  <  PI.  XIV.,  Fig.  8). 
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ine  life,  are  fusiform  ami  sometimes  branched,  and  their 
genera]  appearance  and  proportions  are  strikingly  like 
those  of  reptiles  and  the  other  cold-blooded  vertebrates. 

and  they  are  as  easily  isolated.  (Figs,  2899  to  3402,  '-'410 
to  2411).  The  same  is  true  of  the  cardiac  muscle-cells  of 
the  newly  hatched  chick  (Fig.  2409).  The  change  in  the 
proportions  and  the  apparent  fusion  or  semifusion  of  the 

cardiac  mii-ele  cells  of 

warm-blooded  animals 
(birds  and  mammals) 
occurs  mostly  after 
birth,  and  is  a  stage  of 
differentiation  in  ad- 
vance Of  that  attained 
by  the  Cold  •  blooded 
'.  animals.  The  diver- 
gence from  the  simple 
type     begins     before 

birth.  especially  in 
man,  as  was  >hown  by 
a  comparison  between 
the  cardiac  muscle- 
cells  of  a  foetus  at  four 

Fig.   2400. -Cardiac  Mnpele.cells    of    the  to     five     moml)s,     aiid 
LeftVentncleof  aNewlv-haiclied  (  hick.      ,  -  ,  .'.  , 

to  show  the  Form  and  Structure  of  i In-  tnOSe     01     a      child     at 

Cells,  their  General   Appearance  being  birth.      This    conipari- 

like  that  of  Adult  Cold-blooded  Verto-  son  s]10Wed  an  ilierea-i- 
brates.     A,  Branched  cell;   II.  cell  with      ,  ,.f       fi  . 

proportions  nearly  like  those  of  the  adult;  OI  UIty-il\  e  per  cent,  in 

C,  two  cells  in  their  natural  relations,  the  the  width  of   the  tibres 

lower  one  is  fusiform  and  the  transverse  nnA  oillv  fortv-tive  per 
striatum  obscure :  n,  nucleus.    In  all  the  t    jn  the  lenffth 

cells  the  striations  extend  across  the  nu-  ct  , ,:,         ".,.?.'. 

cieus.  Vibresoj  Furktrye. — 

In  the  heart  of  many 
adult  animals  (especially  ruminants ;  also  in  the  heart  of 
the  pig,  horse,  dog,  cat,  hedgehog,  marteD,  and  some 
birds ;  also,  according  to  Gegenbaur,  sometimes  in  the 
human  heart)  there  appear,  in  the  muscular  substance 
next  the  endocardium,  chains  or  groups  of  cells  with  a 
granular,  nucleated  central  part  and  a  striated  periphery 
(Fig.  2412).  These  cells  are  supposed  to  be  cardiac  mus- 
cle-cells in  course  of  development  into  those  of  the  ordi- 
nary,, elongated,  adult  form,  with  branches  and  striation 
of  the  entire  contents. 

Histogenesis  of  Smooth  or  Unstriated  Muscular  Tissue. — 
The  cells  which  develop  into  unstriated  muscular  tissue 
are  derived  mostly  from  the  splanchnic  layer  of  the  me- 
soderm. The  cells  « 
are  at  first  rounded 
and  granular  ;  they 
elongate  in  two  di- 
rections, thus  form- 
ing the  character- 
istic fusiform  , 
smooth,  or  unstri- 
ated muscular 
fibres.  The  devel- 
opment of  the  lon- 
gitudinal fibrilla- 
tion has  not  yet 
been  traced. 

Physiology  of 

MUSCTJLAB  TlssiK. 

Physiologically,    Fio.  2410.— Cardiac  Muscle-cells  from  the  Left 


V/comm 


muscular  tissue  is 
characterized  by  its 
power  of  contract- 
ing in  but  one  di- 
rection, ami  there- 
by giving  rise  to 
definite  movements. 
In  the  contraction 
of  the  muscle  it  be- 


Ventricle  of  a  Kitten  Three  Weeks  Old.  to 
show  the  Form  of  the  Cells,  their  Structural 
Details,  and  the  Commencement  of  a  Close 
Union  between  Two  of  them  A,  Large  cell 
■sing  nearly  the  proportions  of  those  of 
the  adult.  B,  two  cells  in  their  natural  rela- 
tions ;  about  opposite  the  nucleus  of  the 
upper  one  the  cells  are  closely  united  as  in 
the  adult  (compare  Figs.  2.'i'.#i.  M01  .  ''.  two 
cells  in  their  natural  relations,  the  up] 
has  two  nuclei  .  It,  Nucleus.  The  transverse 
striations  cross  the  nucleus  in  all  the  cells. 


comes  shorter  and 

correspondingly  thicker,  resembling  in  this  respect  a  rub- 
ber cord  which,  having  been  stretched,  is  allowed  to  re- 
gain its  original  condition  ;  that  is.  there  is  a  shortening 
with  a  corresponding  thickening,  the  volume  remaining 
practically  unchanged.  The  contraction  or  contractility 
of  muscular  tissue  is  simply  a  specialized  form  of  the 
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contractile  power  possessed   by  undifferentiated    proto- 
plasm. 

Elasticity. — Muscular  tissue  is  said  to  have  slight  but 
perfect  elasticity,  so 
that  after  a  contraction 
its  elasticity  causes  it 
to  return  to  its  origi- 
nal or  passive  form. 

Irritability.  — By  the 
irritability  of  muscu- 
lar tissue  is  meant  the 
property  by  which 
its  characteristic  func- 
tion— contractility— is 
brought  into  action  by 
an  outside  influence 
cal  led  a  stim  u  I  us.  The 
normal  stimulus  to 
muscular  activity  is 
that  given  by  the  ner- 
vous system  (nervous 
stimulus).  Muscles 
may  also  be  called  into 
action  by  heat,  cold, 
chemical  and  mechan- 
ical stimuli,  and  by 
electricity,  the  last- 
named  closely  simulat- 
ing a  nervous  stimu- 
lus. Muscular  tissue 
was  for  a  long  time 

supposed  not  to  pOS-  Fig.  2411.— Cardiac  Muscle-cells  of  the  Left 
SeSS  an  independent  Ventricle  of  a  Child  at  Birth  (Full  Term), 
to  show  the  Form  of  the  Cells,  their 
Structural  Details,  and  their  Relations  to 
One  another,  and  their  General  Agree- 
ment with  those  of  Cold-blooded  Verte- 
brates. A,  large  cell  with  two  nuclei ; 
this  cell  has  nearly  the  proportions  of 
those  of  the  adult.  £,  group  of  cells  in 
their  natural  relations ;  at  the  right  of 
the  middle  cell  are  two  spaces  or  fissures 
(compare  Fig.  2396).  n,  Nucleus.  The 
transverse  striations  cross  the  nuclei  in 
all  the  cells,  and  each  nucleus  possesses 
several  nucleoli. 

Figs.  2409  to  2411  are  at  a  uniform 
magnification  of  500  diameters.  The 
drawings  were  made  with  a  camera  luci- 
da,  and  the  finer  details  of  structure  de- 
termined with  a  '/is  homogeneous  im- 
mersion objective,  and  added  free-hand. 
(Drawn  by  Mrs.  Gage.) 


irritability,  but  to  be 
entirely  dependent 
upon  the  nervous  sys- 
tem ;  and  that  it  could 
be  called  into  action 
only  by  a  nervous  stim- 
ulus or  by  artificial 
stimuli  acting  upon  its 
nerves.  That  the  skel- 
etal muscles  possess 
independent  irritabil- 
ity has  been  demon- 
strated by  two  crucial 
experiments  :  (A) 
When  the  nerve  sup- 
plying the  muscle  in  a 
living  animal  is  cut  and  the  peripheral  end  of  the  nerve 
stimulated,  the  muscle  will  contract ;  but  after  a  time — 
the  time  varying  in  different  animals — no  muscular  con- 
traction will  follow  the  stimulation  of  the  nerve,  although 
the  muscle  will  contract  vigorously  when  the  stimulus  is 
applied  directly  to  it  (J.  Muller,  1834) ;  (B)  if  the  motor 
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Fig.  2412.— Fibres  or  Cells  of  Purkinje  from  the  Heart  of  a  Sheep.  Mag- 
nified 300  Diameters.  (Ranvier. )  c,  Clear  granular,  central,  unstri- 
ated  protoplasm  ;  /,  peripheral  striated  substance  ■  n,  nucleus.  There 
are  usually  two  nuclei  in  each  cell. 

nerve  of  a  muscle  is  paralyzed  by  curare,  so  that  no  con- 
traction follows  a  stimulus  applied  to  the  nerve,  the  mus- 
cle will  still  contract  vigorously  when  the  stimulus  is 
applied  directly  to  it  (Bernard,  1857).     The  independent 


irritability  of  smooth  muscular  tissue  is  shown  from  the 
fact  that  where  nerves  are  not  present,  a.s  in  part  of  the 
ureter,  a  contraction  will  follow  a  stimulus  applied  di- 
rectly to  the  muscle. 

The  contractility  and  irritability  of  muscular  tissue  are 
dependent  upon:  (A)  The  supply  of  oxygenated  blood; 
(B)  the  temperature,  the  activity  being  greatest  at  the 
maximum  temperature  not  injurious  to  the  muscle 
via  r,  rsa  ;  (C)  the  absence  of  over-fatigue  or  exhaustion. 

Glycogen  and  Ilamoglobin. — In  all  forms  of  muscular 
tissue  glycogen  is  present  in  a  greater  or  less  amount. 
Its  exact  significance  has  not  yet  been  determined.  Hae- 
moglobin in  a  diffuse  form,  and  independent  of  1 1 
the  blood,  is  present  in  certain  situations  in  all  forms  of 
muscular  tissue.  It  is  supposed  to  serve  as  a  kind  of 
store-house  for  oxygen,  but  the  matter  requires  further 
investigation. 

Reaction  of  Muscular  Tissue. — Resting  or  passive  mus- 
cular tissue  is  neutral,  alkaline,  or  amphicroitic  {i.e., 
turns  red  litmus  paper  blue  and  blue  red),  but  during  a 
contraction  and  shortly  after,  the  muscle  has  an  acid  re- 
action. 

Muscular  Tonicity  {Muscular  Tone,  Tonic  or  Passive 
Muscular  Contraction,  Retractility). — It  has  been  held  by 
many  physiologists  that  muscles,  when  in  a  normal  con- 
dition, and  with  their  nervous  connections  intact,  are, 
during  apparent  repose,  in  a  condition  of  slight  but  con- 
stant contraction.  A  special  tonic  contraction  is  denied 
by  other  physiologists,  who  claim  that  all  the  phenomena 
attributed  to  tonic  contraction  are  due  to  the  elasticity  of 
the  muscles,  and  to  the  fact  that  the  muscles  are,  during 
the  passive  condition,  slightly  stretched. 

Physiology  of  Striated  Skeletal  Muscular  Tissue. — The 
characteristic  physiological  property  of  striated  muscle 
is  its  power  of  rapid  and  energetic  contraction  followed 
by  a  rapid  relaxation.  This  tissue  is  in  nearly  all  situa- 
tions voluntary.  That  concerned  in  respiration  and  the 
second  stage  of  deglutition,  however,  is  only  partly  so, 
and  that  in  the  oesophagus  of  man  is  wholly  involuntary. 

Red  and  Pale  Muscles. — It  has  been  known  for  a  long 
time  that  some  muscles,  independent  of  the  blood  in 
them,  are  red,  while  others  are  pale.  Ranvier  drew  es- 
pecial attention  to  this  fact,  and  concluded  from  his  in- 
vestigations that  there  was  a  structural  and  physiological 
difference  in  them.  In  structure  the  red  muscles,  ac- 
cording to  Ranvier,  have  distinct  longitudinal  and  trans- 
verse striations,  and  act  more  slowly,  like  the  cardiac 
muscle  ;  while  the  pale  muscles  have  a  very  indistinct 
longitudinal  striation  and  a  distinct  transverse  striation. 
Their  action  is  rapid,  and  the  relaxation  follows  the  con- 
traction almost  immediately.  Other  observers  have  not 
been  able  to  verify  a  constant  difference  of  structure  and 
function  in  the  red  and  pale  muscles. 

Spasm  and  Tetanus. — If  a  single  stimulus,  like  a  shock 
from  an  electrical  machine,  be  applied  to  a  living  muscle 
or  its  motor  nerve,  there  follows  almost  immediately  a 
single  contraction,  followed  by  a  relaxation.  Such  a 
contraction  is  called  a  spasm.  If  suitable  connections 
are  made  with  a  myograph,  a  tracing  like  that  shown  in 
Fig.  2413  will  be  obtained.  An  analysis  of  this  tracing, 
or  muscle-curve,  shows  that  there  is  an  interval  following 
the  application  of  the  stimulus  before  the  contraction  be- 
gins. This  interval  (a,  b,  Fig.  2413)  is  called  the  latent 
period,  and  in  man  varies  from  0.004  to  0.01  of  a  second. 
If  the  stimulus  is  applied  directly  to  the  muscular  sub- 
stance, the  latent  period  is  shorter  than  when  it  is  applied 
to  the  motor  nerve  supplying  the  muscle.  At  the  end  of 
the  latent  period  the  contraction  takes  place  rapidly,  and 
almost  immediately  relaxation  follows,  with  about  the 
same  rapidity.  If  a  series  of  stimuli  are  applied  to  a 
muscle  or  to  its  motor  nerve  with  sufficient  rapidity— the 
number  per  second  varying  in  different  animals,  being 
ten  to  twenty  in  the  rabbit,  and  from  three  hundred  to 
four  hundred  in  insects— the  muscle  will  not  relax,  but 
will  remain  contracted  for  a  considerable  time.  Such  a 
continuous  contraction  is  called  tetanus.  In  all  the  vol- 
untary movements  of  the  body  the  muscles  concerned 
are  for  the  necessary  time  in  a  condition  of  tetanus.  It 
has  been  found  also"  that  the  amount  of  the  contraction, 
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as  indicated  by  the  height  of  the  eurv*  (Fig.  2418),  de- 
pends, within  limits,  upon  the  strength  of  the  stimulus. 
A  Btimulua  giving  rise  to  the  greatest  possible  contrac- 
tion of  which  the  muscle  is  capable,  la  called  a  maximal 
stimulation.  It  a  weak  stimulus  is  applied  toamu 
there  will  follow  a  contraction,  and  if,  before  the  relaxa- 
tion i  ommences,  a  Btronger  stimulus  is  applied,  the  mus- 
cle h ill  i  a  til!  the  maximal 
stimulation  i-  applied.  Frog  -  musi  le  acted  upon  bj  a 
maximal  Btimuiatii  □  maj  be  shortened  as  much  as 
eighty-five  per  cent,  of  the  total  length,  and  the  volume 
of  the  contracting  muscle  has  been  found  to  decrease 
very  slightly  in  volume  (about  ,  ,     I. 

Contraction  Waves,  TtaU  of  Transmission. — When  a 
muscle  contracts,  the  contraction  passes  in  the  form  of  a 
wave  from  the  point  of  stimulation  in  both  directions. 
It  has  been  supposed  that  each  fibre  requires  a  separate 
stimulation  When  a  motor  nerve  of  a  muscle  Ls  stimu- 
lated ihi-  is  probably  the  case,  but  when  the  muscle 
itself  is  directly  stimulated  at  but  one  end,  it  does  not 
Beem  probable  that,  in  a  muscle  composed  of  more  than  a 
single  length  of  fibres,  each  fibre  throughout  the  whole 
length  "i'  the  muscle  could  be  stimulated.  Ii  is  known 
thai  with  smooth  muscular  fibres  the  stimulus  is  trans 
mitted  from  fibre  to  fibre,  and  ii  does  not  Beem  improb- 
able, from  the  intimate  connection  of  the  striated  fibres 
which  terminate  within  a  muscle  (Fig.  2o$b),  that  in  a 
muscle  composed  of  two  or  more  lengths  of  fibres,  the 
.stimulus  mighl  be  transmitted  from  one  lapping  fibre  to 


Fig.  2413.— Muscle-curve  obtained  by  Means  of  the  Pendulum  Myo- 
graph, to  show  a  Contraction  ot  Spasm  due  to  a  Single  Stimulus.  To 
be  read  from  left  to  right.  (Foster  i  a,  Indicates  the  moment  when 
the  stimuli!  app  ed;  b,  the  beginning ;  e,  the  maximum,  and  <f,  the 
close  nt   thi    contraction      "The  two  smaller  curves  succeeding  the 

larger  one  are  due  to  tl scillations  of  the  lever."    The  time,  n-b.  that 

time  between  the  application  of  the  stimulus  ami  the  beginning 
of  tb infraction,  Is  known  as  the  latent  period.  "  Below  the  muscle- 
curve  is  the  curve  drawn  by  a  tuning-fork  making  one  hundred  and 
eight;  double  vibrations  a  second,  each  complete  curve  representing, 
therefore,  '/1B0  of  a  second."  By  an  error  in  reproducing  the  engrav- 
ing the  curve  of  the  tuning-fork  during  the  latent  period,  a-b,  is  rep- 
resented by  a  single,  large,  downward  curve,  instead  of  t\vu  upward 
curves  of  the  same  size  u^  the  Others. 

another.  The  length  of  a  contraction  wave  in  a  muscle 
in  its  normal  condition  and  relations  is  200  mm.  or  more, 
and  is  always  greater  than  the  length  of  the  individual 
fibres  composing  the  muscle,  and  therefore  an  entire 
muscular  fibre  is  in  contraction  at  once.  The  rate  of  the 
transmission  of  the  wave  in  rabbit's  muscle  removed  from 
the  body  is  from  four  to  live  metres  per  second,  iii  frog's 
muscle  three  to  four  metres,  iii  the  muscles  of  a  living 
man  ten  to  fifteen  metres.  Short  contraction  waves,  in- 
volving but  part  of  the  length  of  a  fibre  (Fig.  2414),  are 

probably  never  present  when  the  muscular  tissue  is  in 
its  norma]  conditions  and  relations  in  the  body. 

Work  "/,'/  Heat. — When  a  muscle  contracts  under 
normal  conditions,  it  usually  performs  work  by  moving 
some  part  of  the  body,  and  at  the  same  time  there  is  de 
veloped  a  certain  amount  of  heat.  It  is  found,  broadly 
speaking,  that  in  accordance  with  the  law  of  the  correla- 
tion and  conservation  of  energy,  the  amount  of  work  and 
heat  vary  inversely,  so  that  when  the  mosl  work  is  done 
with  a  given  amount  "f  muscular  activity,  the  least  beat 
is  developed,  and  rir,  versa.  In  cases  of  pathological 
tetanus,  where  very  little  work  is  done,  the   beat  is  often 

considerable,  being  sufficient  in  dugs,  when  till  the  mus 

Cles  are  kept  tetani/.ed  by  electrical   stimulation,  to   raise 


the  body  temperature  to  forty-four  or  forty-five  d 
( Centigrade. 
Lairs  of  Muscular   Work.— (A)  The  greater  the  trans- 
ection ol   a  mUSCle,  the  greater  the   weight   it   can 

lift  (B)  the  longer  the  muscle— if  its  fibres  are  parallel 
— the  higher  it  can  lift  a  weight  ,  (C)  a  muscle  can  lift 
the  greatest  weight  at  the  beginning  of  a  contraction  ; 
(D)  when  a  muscle  is  loaded  with  a  weight  which  it  is 
just  unable  to  lift  under  a  maximal  .stimulation,  it  is  said 

to  exert  its  ,,-..  /■.,.-,    muscular  fora  ;  under  these  condi 

tions  the  greatest   amount   of   heat    is   produced  ;   (E)  the 

muscular  metabolism  varies  directly  with  the  amount  of 
work  ami  heat  ;  (F)  a  greater  weight  can  be  raised  by  a 

tetanic  stimulation  than  by  a  single  maximal  stimula- 
tion. 

Amount  of   Work. — This   varies  greatly  in  different 

animals.  Some  insects  can  draw  sixty  seven  times  their 
own  body  weight,  while  a  horse  can  draw  only  about 
three  times  its  body  weight  A  man  can  carry  double 
his  weight,  a  woman  about  the  half  ;  boys  can  carry 
about  a  third  more  than  girls.  The  total  amount  of 
work  performed  by  a  man  in  eight  hours  rarely  exceeds 
three  hundred  thousand  kilogram-metres. 

Chemical  Changes  Occurring  in  an  Ac&a  Muscle.— (A.) 
Tin-  muscle ceaa  -  to  be  neutral,  alkaline,  or  amphicroitic, 
and  becomes  distinctly  acid,  by  the  formation  within  it 
of  sarcolactic  acid:  (B)  carbon  dioxide  is  always  given 
off,  but  there  is  no  definite  relation  between  the  amount 
<il  carbon  dioxide  given  oil'  and  the  oxygen  taken  up  dur- 
ing muscular  activity  ;  (C)  under  normal  conditions  au 
increased  amount  of  oxygen  is  taken  up  by  an  active 
muscle  ;  but  the  activity  is  not  dependent  on  the  presence 
of  free  oxygen,  since  a  muscle  will  contract  in  a  vacuum, 
or  in  an  atmosphere  containing  no  oxygen  ;  (D)  the  ex- 
tractives soluble  in  water  decrease,  those  soluble  in  alco- 
hol increase;  (E)  in  Borne  casts  there  is  a  diminution 
of  glycogen,  am!  an  appearance  of  a  peculiar  muscle 
sugar;  (F)  the  amount  of  nitrogenous  waste  is  slightly  in- 
creased after  muscular  exertion.  At  present  the  chemi- 
cal changes  taking  place  in  a  muscle  are  not  sufficiently 
understood,  and  the  waste  of  either  carbo-hydrate  or 
nitrogenous  material  does  not  seem  sufficient  to  enable 
physiologists  t"  point  with  certainty  to  the  food-source 
of  muscular  power.  The  activity  of  ihiim  ular  tissue  is 
no  doubt  due  to  a  breaking  up  in  the  muscle  of  some 
complex  compound  (inogen),  which  can  be  formed  only 
by  the  living  muscular  substance.     Excepting  oxygen, 

the  special   1 1  constituents  entering  into  this  specific 

contractile  material  are  not  known. 

Physical  Changes  in  Activt  Muscle. — A  resting  muscle 
in  a  perfectly  natural  condition  is  isoelectric,  but  during 
a  contraction  undoubted  electric  currents  {currents  of  ae- 
limi  i  are  developed.  A  current  of  action  is  developed  in 
the  part  of  the  muscle  which  is  getting  ready  to  contract, 
litis  part  becoming  negative  to  the  resting  part  of  the 
muscle.  The  negative  condition  lasts  only  during  the  la- 
tent period,  and  travels  along  the  must  le  from  the  point 
stimulated  just  in  advance  of  the  wave  of  contraction. 
In  muscles  removed  from  the  body,  in  which  the  mus- 
cular substance  is  cut  or  injured,  there  are  present, 
during  the  passive  condition  of  the  muscle,  the  so-called 
currents  of  rest,  in  which  the  cut  or  injured  part  of  the 
muscle  is  negative  to  the  uninjured.  By  some  authors 
the  currents  of  rest  are  supposed  to  be  present  also  in 
uninjured,  passive  muscle,  but  their  presence  is  denied 
by  many  others. 

Muscm  Sound  {Muscular  Murmur). — Whenever  a  mus- 
cle contracts  naturally  in  the  body,  the  contraction  is  ac- 
companied by  a  sound  produced  by  vibrations  occurring 

lO.o  times  per  Second.      The  tone  su  produced  cannot  be 

heard  by  most  persons.  But  what  is  actually  heard  is 
the  first  over-tune,  corresponding  to  thirty-six  to  forty 
vibrations  per  second.  The  tone  given  by  an  artificially 
stimulated  muscle  corresponds  to  the  number  of  stimuli 
received  per  second,  showing  that  there  is  a  vibration  of 
the  muscle  for  each  stimulus.  In  a  single  twitch,  or 
spasm,  there  is  but   a  single  vibration  of  the  muscle  and 

no  sound  is  produced,  and  as  tin-  muscles  contracting 
naturally  in  the  body  do  give  a  sound,  they  must  be  in  a 
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condition  of  vibration  due  to  a  series  of  stimuli ;  in  other 
words,  they  are  in  a  condition  of  tetanic  contraction. 

Optical  Appearances  of  Striated  Munch'  during  a  Con- 
traction.— When  a  muscular  fibre  in  its  normal  relations 
in  the  living  body  contracts,  the  wave  of  contraction  is 
so  long  that  the  entire  fibre  is  involved  at  the  same  in- 
stant, and  appears  simply  to  shorten  and  thicken  as  does 
a  stretched  rubber  cord,  when  it  is  able  to  overcome 
the  resistance.  When,  however,  a  muscular  fibre  is  re- 
moved from  the  body  and  isolated  from  its  connections, 
the  waves  of  contraction,  when  present,  do  not  involve 
the  entire  length  of  the  fibre,  and  sometimes  but  part 
of  its  width.  As  these  waves  pass  slowly  when  the  fibre 
is  nearly  dead,  the  changes  taking  place  are  more  easily 
observed,  and  are  often  assumed  to  be  the  same  as  those 
occurring  under  normal  conditions.  In  order  that  the 
changes  may  be  carefully  and  continuously  studied,  the 
fibres  are  fixed  by  osmic  acid,  absolute  alcohol,  etc.,  dur- 


Fig.  2414. — Short  Piece  of  a  Striated  Muscular  Fibre  of  Dytiscus,  showing 
Schaefer's  Muscle  Rods  or  Dumb-bells,  and  a  Wave  of  Contraction  in- 
volving but  a  Small  Part  of  the  Length  of  the  Fibre.  Highly  magni- 
fied. C.  Part  of  the  fibre  undergoing  contraction ;  E,  R,  portions  of 
the  fibre  at  rest.     (Schaef er. ) 

ing  a  contraction,  producing  the  so-called  fixed  waves  of 
contraction.  The  descriptions  of  the  waves  of  contrac- 
tion in  a  living  fibre,  and  in  one  fixed  as  described  above, 
are  conflicting,  and  when  compared,  do  not  seem  to 
throw  much  light  on  the  intimate  changes  taking  place 
in  the  fibre  during  a  contraction.  According  to  Schaefer, 
the  heads  of  the  dumb-bells  (Fig.  2414)  approach  so 
closely  that  they  appear  fused  and  cease  to  produce  a 
halo  (see  above).  As  the  heads  of  the  dumb-bells  are 
dark,  there  appears  in  the  place  of  the  original  light  disk 
a  dark  one  (Figs.  2414,  2415),  while  the  dark  disk,  by  con- 
trast, appears  light  (this  appearance  is  sometimes  called 
the  reversal  of  the  disks).  According  to  Engelmann,  and 
many  others,  the  changes  during  contraction,  as  deter- 
mined by  a  study  of  the  fibres  in  which  waves  of  con- 
traction were  fixed  as  described  above,  are  as  follows  : 
At  the  beginning  of  the  contraction,  the  various  disks  ap- 
pear by  ordinary  light  of  nearly  a  uniform  tint  (Fig.  2415, 


B),  the  so-called  homogeneous  stage.     At  the  hei 
the  contraction  there  appears  to  be  a  reversal  of  the  disks. 
In  polarized  light  there  appears  no  such  reversal,  the 
light  and  dark  disks  look- 
ing as  in  the  resting  fibre, 
except  in  shape. 

Physiology  of  Cardiac 
Muscular  Tissue.  —  The 
physiology  of  cardiac  mus- 
cular tissue,  isolated  from 
its  connections,  has  not 
been  worked  out.  It  agrees 
with  the  other  forms  of 
muscular  tissue,  however, 
in  being  elastic  and  irrita- 
ble. Its  contraction  and 
relaxation  are  rapid,  but 
not  so  rapid  as  in  the 
skeletal  muscles.  Accord- 
ing to  some  physiologists, 
it  can  be  tetanized,  but  ac- 
cording to  others  it  cannot. 
If  the  theory  is  correct  that 
the  muscle-sound  is  due  to 
the  vibrations  of  a  muscle 
in  a  tetanic  contraction, 
then  if  any  part  of  the 
heart-sounds  is  clue  to  a 
muscular  sound,  it  would 
follow  that  the  heart  also 
contracts  tetanically. 

Physiology  of  Smooth  or 
Unstriated  Muscular  Tis- 
sue.— Like  the  other  forms 
of  muscular  tissue,  the 
smooth  or  unstriated  is 
characterized  by  contractil- 
ity and  elasticity.  The  tis- 
sue is  irritable,  but  the 
period  (latent  period,  Fig. 
2413,  a,  b)  following  a 
stimulation  is  very  long 
(two  to  five  seconds) ;  the 
contraction  is  slow,  and  the 
relaxation  even  slower  than 
the  contraction.  The  short- 
ening, however,  is  greater 
than  with  the  skeletal  mus- 
cles. The  wave  of  con- 
traction passes  slowly  (20 
to  30  mm.  per  second),  that 
is,  only  jin  to  -gj,^  as  rap- 
idly as  in  the  skeletal  mus- 
cles. The  movement  of 
smooth  muscular  tissue  in 
many  situations  is  rhyth- 
mical, and  when  the  wave 
of  contraction  is  propa- 
gated in  the  normal  direc- 
tion, as  from  the  stomach 
toward  the  large  intestine, 
it  is  said  to  be  peristaltic  ; 
if  the  wave  extends  in  the 
opposite  direction,  as  from 
the  large  intestine  toward 
the  stomach,  it  is  said  to 
be  antiperistaltic.  It  has 
been  repeatedly  shown  that 
when  a  stimulus  is  applied 
at  any  intermediate  point, 
as  in  the  middle  of  the 
small  intestine,  the  wave 
of  contraction  is  propa- 
gated in  both  directions 
from  the  point  stimulated, 
showing  that  the  starting- 
point  of  the  wave  depends  on  the  place  of  stimulation, 
and  not  on  any  special  arrangement  of  the  muscular 
fibres.     It  is  supposed,  also,  that  the  stimulus  is  commu- 


FlG.  2415. — Diagram  of  a  Muscular 
Fibre  of  an  Insect ;  during  Rest 
(upper  part),  and  Contraction  (low- 
er part) ;  in  Ordinary  Light  on  the 
Left,  and  in  Polarized  Light  on  the 
Right  Side.  Magnified.  (Engel- 
mann.) A,  portion  of  the  fibre  at 
rest ;  a.  intermediate  disk ;  b.  ac- 
cessory disk  ;  c,  dark  disk.  In  po- 
larized light  the  dark  disk  appears 
bright,  showing  that  it  is  anisotro- 
pic, or  doubly  refractive,  while  the 
entire  segment  between  two  dark 
disks  (the  light  disk)  appears  dark, 
showing  that  it  is  isotropic  or  singly 
refractive.  (See  Fig.  23i«  for  the 
nomenclature  of  the  different  disks.) 
B,  appearance  of  a  fibre  at  the  be- 
ginning of  a  contraction  (the  so- 
called  homogeneous  stage ).  In  or- 
dinary light  the  entire  fibre  appears 
of  a  nearly  uniform  tint,  but  in  po- 
larized light  the  dark  disk  appears 
white,  showing  that  it  has  not  lost 
its  anisotropic  character  during  the 
change  in  form  :  while  the  light  disk 
remains  dark,  showing  that  it  is 
still  isoti'opic.  C,  part  of  the  fibre 
at  the  height  of  contraction.  In  or- 
dinary light  the  dark  disks  appear 
light  in  contrast  to  the  light  disks, 
which  are  very  dark.  This  is  the 
so-called  reversal  of  the  disks.  In 
polarized  light  the  dark  disks  ap- 
pear bright  as  before,  and  the  light 
disks  dark,  as  in  a  resting  fibre. 
There  is  also  shown  very  markedly 
the  shortening  and  broadening  of 
the  light  and  dark  disks,  the  short- 
ening of  the  light  disk  being  more 
marked  than  that  of  the  dark  disk. 
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nlcated  from  fibre  to  fibre,  it  nol  being  necessary,  from 
the  Intimate  relatione  ol  the  fibres,  that  each  fibre  Bhould 
be  separately  stimulated,  as  with  striated  muscular  tissue. 
Willi  the  smooth  as  «  iili  the  skeletal,  muscular  tissue,  a 
Bingle  Bhock  produces  b  Bpasm  or  Bingle  contraction, 
while  a  series  produces  tetanus. 

Voluntary  Smooth  Muscular  Tittue, — While  most  of 
the  Bmooth  muscular  tissue  is  wholly  Involuntary,  that 
in  some  situations  seems  to  be  directly  or  indirectly  under 
the  control  of  the  « ill.  although  under  ordinary  circum- 
stances its  action  may  he  reflex.  In  this  category  comes 
the  Bmooth  muscular  tissue  of  the  rectum  and  urinary 
bladder.  There  is  difference  of  opinion,  however,  as  to 
the  voluntary  act  inn  of  the  urinary  bladder  and  rectum, 
bul  there  is  no  doubt  thai  the  mechanism  for  the  accom- 
modation  of  the  eye  is  voluntary. 

RiooB  Mortis  {Rigor,  Rigidity,  Cadaveric  Rigidity, 
I>t,i//i  Stiffening). — All  forms  of  muscular  tissue,  alter 
systemic  death  or  removal  from  the  body,  or  after  cut- 
ting oil"  the  blood-supply  in  the  living  body,  show  sooner 
or  later  a  Stiffening  or  rigor.  As  muscular  tissue  be- 
comes rigid  it  (A)  contracts,  (Ii)  becomes  opaque,  (<") 
loses  most  of  its  elasticity.  ( I  >i  gives  an  acid  reaction,  (E) 
gives  off  carbon  dioxide.  (F)  develops  heat,  and  (G)  there 
appears  in  it  a  peculiar  proteid  substance  {myosin). 

In  animals  dying  without   fatigue,   rigor  comes  on 

slowly  and  lasts  a  longtime.  In  an  animal  dying  after 
severe  exertion  the  onset  of  rigor  is  rapid  and  lasts  but  a 
short  time.  In  man  rigor  commences  in  from  ten  min- 
utes to  thirty  hours,  the  average  time  being  from  four 
to  seven  hours,  and  lasts  from  one  to  six  days,  the 
average  time  being  from  twenty-four  to  thirty-six  hours. 
In  a  human  foetus  living  before  the  seventh  month  rigor 
does  not  appear. 

There  is  a  certain  similarity  and  correlation  between 
rigor  and  the  normal  activity  of  muscular  tissue.  The 
similarity  consists  in  the  contraction  of  the  muscle,  its 
acid  reaction,  the  development  of  heat,  and  the  giving  off 
of  carbon  dioxide.  As  commencing  rigor  may  be  made 
to  disappear  byr  supplying  the  muscle  with  oxygenated 
blood,  it  is  supposed  by  many  physiologists  that  the 
initiid  stages  of  rigor  and  a  normal  contraction  are  the 
same,,  but  that  in  the  living  body  the  muscle  is  repaired 
before  it  passes  into  true  rigor.  The  correlation  between 
rigor  and  normal  contraction  is  shown  by  the  fact  that 
the  amount  of  carbon  dioxide  given  off  by  a  muscle  dur- 
ing rigor  depends  upon  the  previous  activity  of  the 
muscle.  It  would  appear  that,  starting  from  a  state  of 
rest,  for  example,  a  muscle  possesses  a  definite  amount 
of  contractile  material  {inogen),  whose  decomposition  is 
capable  of  giving  rise  to  a  certain  amount  of  action  and 
the  liberation  of  a  definite  amount  of  carbon  dioxide. 
As  there  is  a  definite  amount  of  the  contractile  material, 
so  much  of  it  as  is  used  up  in  normal  contraction  before 
.systemic  death  does  not,  of  course,  remain  after  death  to 
produce  contraction,  heat,  and  carbon  dioxide  in  rigor 
mortis. 

Mrscri.AK  SbnbB. — By  this  is  meant  the  information 
conveyed  by  the  sensory  nerves  of  the  muscular  fibres, 
the  tendons,  and  joints  to  the  central  nervous  system,  con- 
cerning the  activity  taking  place  in  the  muscular  tissue, 
and  also  the  particular  muscles  that  are  acting.  This 
sense  is  present  in  the  skeletal  muscles,  but  whether  it  is 
also  present  in  cardiac  and  smooth  muscular  tissue  has 
not  yet  been  clearly  determined.  The  information  given 
by  this  sense  serves  three  purposes:  (A)  It  enables  the 
motor  nervous  apparatus  to  furnish  the  appropriate  stim- 
uli for  the  muscular  activity  required  to  overcome  the 
resistance  in  each  case  ;  (B)  it  aids  the  individual  in  esti- 
mating the  amount  of  movement  and  its  direction  in 
space  ;  ((')  it  indicates  a  condition  of  fatigue  whenever  it 
is  present  in  a  muscle.  Muscular  sense  is  a  most  impor- 
tant adjunct  to  the  other  senses,  especially  to  the  sense  of 

sight,  enabling  one  to  judge  with  the  greatest  accuracy 
whether  a  line  is  exactly  vertical,  horizontal,  straight  or 

wavy,  regular  or  irregular,  as  in  following  the  line  with 
the  eye  there  is  brougbl  into  play  the  necessary  muscles 
to  give  the  eyeball  all  the  directions  taken  by  the  line,  or 
the  object  whose  outline  is  being  examined.     For  de- 


termining the  amount  of  pressure  or  weight  of  an  object 
resting  on  any  part  of  the  body,  the  tactile  sense  ^j\es 
most  of  the  information,  but  when  the  weight  is  to  be 

determined  accurately  the  object  is  lilted  or  "  hefted," 
and   the   muscular  sense  enables  one   to   Judge  with   far 

greater  niceneas  of  the  weight  than  can  be  determined  by 
simple  pressure  alone.  .Muscular  sense  js  one  "i  the  most 
fundamental   of  all  the  senses      It   often   acts  with  the 

others,  but  is  independent  of  them.  It  is  most  nearly  as- 
sociated with  tactile  sensibility,  but  is  independent  of  it, 
as  is  shown  by  the  fact  that  in  some  forms  of  ataxy  the 
tactile  sensibility  is  unimpaired,  and  also  thai,  in  some 
cases  in  which  tactile  sensibility  is  absent,  the  muscular 
sense  is  unimpaired  (Foster). 

METHODS.  —  Isolation  of  the  structural  elements  for  all 
forms  of  muscular  tissue  was  accomplished  by  soaking 
the  tissue  from  one  to  three  days  in  a  mixture  of  28  CC. 
of  concentrated  nitric  acid,  and  77  c.c.  of  water,  and  then 
for  a  day  or  more  in  water,  thirty-five  per  cent,  alcohol 
or  fifty  per  cent,  glycerine    For  cardiac  muscle,  soaking 

in  a  mixture  of  10  grams  caustic  potash  and  (K)  CC.  water 
for  fifteen  to  sixty  minutes,  proved  more  satisfactory  for 
isolation  than  the  acid.  Cardiac  muscle  must  be  per- 
fectly7 fresh  in  order  to  obtain  satisfactory  results. 

Acid  specimens  were  mounted  permanently  in  a  mixt- 
ure of  glycerine,  75cc ;  picrocarmine  solution.  2~>  c.c. 
Permanent  preparations  of  the  caustic  potash  specimens 
were  obtained  by  neutralizing  the  isolated  cells  with  a 
drop  of  glacial  acetic  acid,  and  then  mounting  in  strong 
acetate  of  potash,  or  in  the  glycerine  mixture  named 
above.  For  the  fibrillation  of  the  smooth  muscular 
fibres,  a  piece  of  the  perfectly  fresh  muscular  coat  of 
the  small  intestine  of  a  cat  was  kept  from  one  to  three 
days  in  100  c.c.  of  twenty-five  per  cent,  alcohol,  contain- 
ing three-fourths  of  a  gram  of  picric  acid.  Preparations 
were  mounted  in  seventy-live  per  cent,  glycerine.  Serial 
sections  were  made  to  determine  the  relations  of  the  stri- 
ated muscular  fibres  to  one  another  throughout  the  entire 
length  of  a  muscle,  and  to  determine  the  relative  size  and 
number  of  the  fibres  in  a  fascicle  at  different  levels. 

(For  the  general  methods  of  histological  investigation, 
the  reader  is  referred  to  the  article  on  Histological  Tech- 
nique, vol.  iii.,  and  to  Microscopy,  Clinical,  in  vol.  ivj 

Bibliography. — The  bibliography  of  muscular  tissue 
is  so  extensive  that  it  would  be  out  of  place  to  give  it  all 
in  a  work  of  reference  like  the  present.  For  a  more  com- 
plete discussion  of  special  points,  and  for  the  bibliog- 
raphy, reference  may  be  made  to  the  following  :  Human 
Anatomy:  Allen,  Gray,  Quain  ;  Histology:  Prey,  Heitz- 
ruaim,  Klein,  Kolliker,  Leydig.  Prudden.  Ranvier,  Bat- 
terthwaite,  Stowell,  and  Strieker;  Histogenesis:  Besides 
the  above,  the  works  on  embryology  by  Balfour  and 
Kolliker  ;  Physiology :  Briicke.  Dalton,  Ferrier  (Functions 
of  the  Brain),  Flint,  Foster,  Gamgee (Physiological  Chem- 
istry), Hermann,  Landois,  Martin,  Milne-Edwards,  Ros- 
enthal (Phys.  of  Muscles  and  Nerves)  ;  Hichet  (Phys.  des 
Muscles  et  des  Xerfs) ;  Sanderson  (Handbook  Phys.  Lab.), 
Sully  (Psychology) ;  Yeo;  special  papers  in  the  publica- 
tions of  learned  societies  and  in  periodicals,  as  in  the 
Comptes  Bendus  of  the  French  Academy,  Denkschriften 
und  Sitzungsberichte  of  the  Vienna  Academy.  The  Phi- 
losophical Transactions  of  the  Royal  Society  of  London, 
Arch.  f.  Anat.  und  Phys..  Arch.  Gcsaminte  Phys. .  Arch, 
fur  Path.  Anat.  und  Phys..  Arch,  fur  Mikr.  Anat.,  Jour 
de  l'Anat.  et  Phys..  .lour,  of  Anat.,  Jour,  of  Phys., 
Quarterly  Jour.  Micr.  Soc.  The  bibliography  is  especi- 
ally good  in  the  works  of  Gamgee.  Kolliker.  Quain,  Sat- 
terthwaite,  Strieker,  and  in  the  German  periodicals  and 
publications  of  societies,  For  the  current  literature  of 
the  subject  the  following,  taken  together,  furnish  nearly 
a  complete  record  Anatomischer  Anzeiger,  Index  Medi- 
cus,  Jahresbcric -lite  iiber  die  Fortschrittc  del  Analomie 
und  Phys.,  Jour.  Royal  Microscopical  Society,  Zoolog- 
ischer  Anzeiger.  Simon  H.  G<i;/<. 

1  Rollrt :  W'iiii.  Akml.  BitxoogBber.,  x\i..  pp.  17«">— ISO. 
s  Hcraip  und  Bi<'sia.lecki :    \Vkn    Akail.  Sitzungsber.,  xxx..  pp.  7.1-74  ; 
xxxiii.,  pp.  14(i  II'.' 
*  Schwann  :  CJntereachnngen,  1889, 
'Salter:  Tongue,  Todd's Cyc.  Aunt.  Phys. 
<■  Bowman  :    Phil.  Trans.  R,  s  .  1840,  pp.  457-601. 
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•  Busk  and  Huxley  :  Translation  of  Kulliker's  Manual  of  Histology, 
1853.  '  Beale  :  Trans.  Royal  Micr.  Hoc,  1864,  pp.  94-1 P8. 

c  Eanvier :  Lecons,  1880. 

8  Heitzmann  :  Wien.  Akad.  Sitzungsber.,  lxvii.,  pp.  141-1G0. 
io  Weismann:  Arch.  f.  Anat.  u.  Phys.,  1861.  pp.  41-63. 
»  Jardet:  Arch.  d.  Phys.  Norm,  et  Path.,  1886.  pp.  93-100. 
'2  Remak  :  Froriep's  Notiz.,  1845,  Nr.  768. 

MUSK  {Moschus,  U.  S.  Ph.,  Br.  Ph.,  Ph.  G.;  Mute,  Co- 
dex Med.).  "  The  dried  secretion  from  the  preputial  fol- 
licles of  Moschus  moschiferits  Linn.;  Order,  RurrdnanUa." 
This  little  animal,  the  so-called  musk-deer,  is  a  slender- 
limbed,  active,  and  very  timid  inhabitant  of  the  moun- 
tain regions  of  Central  and  Northern  Asia.  In  its  gen- 
eral shape  it  resembles  a  young  deer.  It  is  sixty  or 
eighty  centimetres  long  (from  two  to  three  feet),  from 
forty  to  sixty  in  height,  with  the  rump  higher  than  the 
shoulders,  of  a  gra3Tish  or  blackish-brown  color,  with 
long,  slender  ears,  large  dark  eyes,  and  two  long,  curved 
tusks  projecting  downward  from  the  upper  jaw.  The 
secreting  organ  containing  musk  is  a  large,  simple  sac, 
situated  in  the  median  line  just  beneath  the  skin  of  the 
abdomen,  in  front  of  the  preputial  canal  (of  the  male,  it 
does  not  exist  in  the  female),  with  which  its  posterior 
wall  is  connected.  It  is  of  a  round  or  oval,  plano-con- 
vex shape,  six  or  seven  centimetres  in  its  longest  di- 
ameter, and  one  or  two  or  more  thick.  Internally  it  is 
incompletely  divided  by  folds  and  partial  partitions  re- 
flected from  the  wall.  The  orifice,  often  double,  is  sit- 
uated over  its  middle,  and  is  one  or  two  millimetres  in 
diameter.  Its  position  is  easily  determined  from  the  out- 
side, because  the  hairs  converge  toward  it  and  fairly 
grow  within  it.  In  the  living  animal  the  secretion  con- 
tained in  the  gland  is  a  soft-solid,  not  much  thicker  than 
honey,  of  a  brownish-red  color,  and  of  a  most  intense, 
offensive  smell.  As  it  dries  it  darkens,  becomes  greasily 
brittle,  and  less  odorous. 

The  musk-deer  is  laboriously  hunted  in  the  central  and 
northern  provinces  of  China,  in  the  countries  to  the  north 
of  India,  and  in  Siberia — in  short,  over  a  very  extensive 
portion  of  Central  Asia — for  its  skin  and  musk-glands. 
These  "  pods,"  as  they  are  called,  are  cut  out  as  soon  as 
the  animal  is  killed,  and  dried,  often  with  the  aid  of  arti- 
ficial heat,  when  they  are  ready  for  the  market.  In  this 
condition  they  are  flattish,  shrivelled  pouches,  covered  on 
one  side  with  hairy  skin,  in  the  centre  of  which  is  the 
orifice  ;  the  other  side  has  the  black  appearance  of  dried 
meat.  The  contents  are  dryish,  crumbly,  breaking  as 
they  are  turned  out  into  coarse  fragments  (called  grains), 
of  an  almost  black  color  and  penetrating  odor.  The  very 
high  cost  of  musk  has  led  to  numerous  ingenious  methods 
of  adulteration  ;  stones  and  other  heavy  minerals,  hair, 
dried  blood,  faeces,  etc. ,  may  be  introduced  through  the  nat- 
ural opening  ;  sometimes  the  sac  is  split  and  emptied,  and 
then  filled  and  dexterously  sewed  up  again,  with  a  mixture 
containing  but  little  musk,  or  that  of  an  inferior  quality, 
as  Siberian  for  Tonquin.  Or  the  musk  itself,  when  sold 
in  grains,  may  be  tampered  with  in  similar  ways.  Some- 
times artificial  pods  are  made  and  filled — the  scrotum  of 
some  animal  is  used,  or  a  bag  is  made  entirely  de  now 
from  skin,  with  a  bladder,  or  some  other  membrane,  for 
the  back.  The  geographical  source  is  important  in  deter- 
mining the  quality  of  musk  ;  that  of  China  and  its  tribu- 
taries is  the  most  fragrant  and  best.  Its  pods  are  rounder, 
of  more  uniform  shape,  and  its  grains  more  odorous  and 
larger.  That  from  the  north  of  India  comes  in  irregular 
sacs,  and  that  from  Siberia  in  larger  and  longer  ones. 
The  following  are  the  characters  of  musk  as  given  by  the 
Pharmacopoeia:  "In  irregular,  crummy,  somewhat  unc- 
tuous grains,  dark  reddish-brown,  of  a  peculiar,  pene- 
trating and  persistent  odor,  and  bitterish  taste.  It  is 
contained  in  oval  or  roundish  sacs,  about  one  and  a  half 
to  two  inches  (four  to  five  centimetres)  in  diameter,  on 
one  side  invested  with  a  smoothish  membrane,  on  the 
other  side  covered  with  stiff,  appressed,  grayish  hairs, 
concentrically  arranged  around  two  orifices  near  the  cen- 
tre. About  ten  per  cent,  of  musk  is  soluble  in  alcohol, 
and  about  fifty  per  cent,  in  water." 

Composition. — Musk  is  a  very  complex  substance,  and 
consists  chiefly  of  common  animal  tissues  and  secretions. 


The  following  synopsis  is  from  Hager's  "  Pharmaceu- 

tische  Praxis  :  "   Fats,  eko 

mucus:,  albumen;  besides  traces  of  lactic,  bvi 

photic,  sulphuric,  etc.,  acids;  traces  also  of 

and  a  volatile  oil.     The  odorous  principle  ha-  nevei 

separated.     It  is  supposed  to  be  formed  bv  tin-  gradual 

decomposition  of  some  of  the  other  constitui  i 

Action-  and  Use.— This  substance  was  tor  centuries 
the  leading  antispasmodic,  and  was,  during  mosl  of  this 
time,  much  more  highly  esteemed  in  medicine  than  it  is 
at  present,  and  given  for  numerous  diseases  involving  dis- 
turbance of  the  nervous  or  mental  faculties,  hysteria,  epi- 
lepsy, mania,  etc.,  in  common  with  several  other  odorous 
animal  secretions — civet,  castor,  etc. — than  which  ii  is, 
to  say  the  least,  far  less  disgusting.  Its  high  cost  ami 
impressive  odor  made  it  well  adapted  to  hysterical  out- 
breaks, for  which  it  has  some  undoubted  value.  As  it  is, 
however,  in  these  cases  merely  a  palliative,  and  as  there 
are  now  a  dozen  or  more  remedies  that  are  more  certain 
and  far  cheaper  (a  single  dose  of  musk,  which  mighl  be 
repeated  several  times  a  day,  costs  two  dollars  or  more), 
musk  as  a  medicine  is  fairly  out  of  use.  It  can,  how- 
ever, be  given,  if  desired,  in  doses  of  about  a  gram  (grs. 
xv.)  in  pill  or  emulsion.  A  tincture  (Tinctoira  Moschi, 
U.  S.  Ph.,  strength  -^  is  official  and  may  be  used,  but  is 
mostly  employed  as  a  basis  of  perfumery,  where  the  per- 
sistent or  "staying"  qualities  of  Musk  make  it  of  the 
greatest  value. 

The  odor  of  Musk  is  considerably  diminished  by  fennel, 
ergot,  tannin,  sour  fruit  juices,  and  some  other  things. 
Mixed  with  sugar  it  keeps  very  well. 

Allied  Animals.— This  little  animal  is  the  only  one 
of  its  genus.  Deer,  antelopes,  gazelles,  and  other  rumi- 
nants are  distantly  related  to  it.  Some  of  these  have 
odorous  secretions  of  value.  The  faeces  of  an  African 
antelope,  Antilope  Dorcas  Linn.,  have  a  strong  musky 
odor,  and  have  been  collected  for  use  and  even  given  to  a 
hysterical  patient  !  A  number  of  rodents  have  a  musky 
odor,  our  musk-rat  for  instance. 

Allied  Substances. — The  principal  animal,  antispas- 
modic, and  stinking  secretions  are  Civet,  from  correspond- 
ing pouches  of  the  civet  cat,  Viverra  Zibetha  Linn.,  of 
Asia;  Castor,  from  the  beaver,  Fiber  Castor;  Ambergris, 
from  the  sperm-whale,  Physeter  macrocephalus.  The  pun- 
gent liquid  ejected  by  the  skunk  is  physiologically  of  the 
same  origin  and  character.  The  vegetable  antispasmodic 
stimulants,  asafcetida,  valerian,  etc.,  appear  to  fully  take 
the  place  of  musk  in  medicine.  W.  P.  Bolles. 

MUSTARD  (Black:  Sinapis  nigra,  U.  S.  Ph.;  Semen 
sinapis,  Ph.  G. ;  Moutarde  noire.  Codex  Med.  White  : 
Sinapis  alba,  U.  S.  Ph.;  Moutarde  blanche,  Codex  Med. 
Sinapis,  Br.  Ph.,  includes  both  kinds  mixed). 

1.  Brassica  nigra  Koch,  Sinapis  nigra  Linn.,  is  a  tall, 
erect  annual,  a  metre  or  less  in  height,  with  slender,  wan- 
dering branches.  Leaves  dark  green,  smooth,  generally 
glabrous,  petiolate  ;  the  lower  lyrate,  the  upper  more  or 


Fig.  2416.— Flower  and  Fruit  of  Brassica  Nigra.     (Baillon.) 

less  irregularly  lobed  ;  edges  obscurely  serrate.  Inflores- 
cence consisting  of  spikes,  blossoming  near  the  ends,  and 
elongating  as  the  closely  appressed  fruits  develop  below. 
Flowers  small,  less  than  a  centimetre  in  diameter,  yellow, 
cruciform.  Fruit  a  short  silique.  terminated  by  a  pointed 
beak,  the  whole  about  two  centimetres  long.  Seeds  eight 
or  ten  in  each  pod  ;  globular,  about  a  millimetre  in  di- 
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ameter;  dark  reddish-brown,  and  flnelj  pitted  on  1 1 »< - 
surface;  inodorous  when  dry,  exceedingly  pungenl  when 
moistened  and  broken.  The  nucleus  consists  of  a  large 
lular  embryo,  entirely  filling  the  shell,  Folded  so  that 
the  radicle  lies  at  the  bai  b  ol  one  ol  the  i  otj  ledons,  both 
of  which  are  folded  around  it.  Black  mustard  grows  as 
:i  native  on  river-banks  of  Europe  (excepting  the  northern 
portion),  Northern  Africa,  and  throughout  Central  and 
Southern  Asia.  Ii  is  widely  cultivated  for  its  seed-, 
which,  wiili  those  of  the  uexl  described  plant,  arc  a  com- 
mon table-condiment,  and  is  naturalized  in  this  country 
as  w  ill  a>  in  1 1 1  <  • — i  ol  tiers, 

2.  Brassieaalba  Hooker,  Sinapia  alba  Linn.  (Luerssen 
separates  them  into  two  genera-  Brassiea  nigra  and  Sina 
pis  alba),  is  a  smaller  plant  than  the  preceding,  with 
larger  flowers,  longer,  spreading,  but  fewer-seeded  pods, 
and  a  generally  rough  and  hispid  surface.  Valves  of  the 
siliques  three-nerved.  Seeds  two  or  three  times  as  large 
as  those  of  black  mustard,  with  yellowish,  finely  pitted 
surface.  Structure  and  other  properties  .similar,  but  the 
taste  and  odor  are  milder.  Habitat  and  cultivation  same 
as  the  above. 

Both  black  and  white  mustards  were  well  known  in 
ancient  Europe,  and  employed  indiscriminately  both  as 

a  seasoning  for  food  and  as  medicine. 

Composition.  —The  constituents  of  the  two  varieties 
of  mustard,  although  presenting  close  relationships,  are 

not  exactly  identical.  They  both  agree,  however,  in  con- 
taining a  considerable  amount  of  a  bland,  light-colored, 
non-drying  fixed  oil — a  mixture  of  the  glycerine  combina- 
tions of  "hir,  xt/iirif,  and  era  civ  acids ;  in  while  mustard 
oil  hemic  add  is  also  found.  This  oil  amounts  to  about 
twenty-two  or  twenty-three  per  cent,  of  the  seeds.  The 
most  remarkable  constituent  of  black  mustard  is  the  crys- 
talline, bitter-tasting,  inodorous  glucoside,  myronate  of 
potassium,  or  sinigrin  ;  soluble  in  water,  but  not  in  alco- 
hol or  ether,  and  in  its  watery  solution  decomposing,  in 
the  presence  of  various  ferments,  especially  of  one  to  be 
mentioned  below,  into  glucose,  bisulphate  of  potassium, 
and  the  horribly  acrid,  sulphuretted,  esst  ntial  oil  of  mus- 
tard (iso-sulphocyanate  of  allyl,  etc.),  to  which  mustard 
is  indebted  in  pari  for  its  medicinal  value.  This  oil  is 
not  present  in  the  dry  seeds  or  their  powder,  but  only 
produced  when  they  are  moistened.  The  development 
of  the  odor  upon  wetting  mustard-flour  is  very  evident. 
The  albuminous  ferment  which  assists  in  this  decompo- 
sition is  called  myrosin,  and  is  common  to  both  kinds  of 
mustard. 

The  glucoside  in  white  mustard,  resembling  the  sinigrin 
of  the  black,  has  been  correspondingly  named  sinalbin,  a 
neutral  crystalline  substance,  soluble  in  cold  water,  and 
decomposed  in  a  similar  way  as  sinigrin  into  sugar,  sul- 
phaU  of  sinapin,  and  sulpTiocyanaU  of  acrinyl,  the  latter 
corresponding  to  the  essential  oil  of  the  black  mustard  ; 
it  is  an  acrid  and  vesicating  substance,  but  much  milder 
than  that  of  the  black  variety. 

To  bring  out  the  full  percentage  of  the  black-mustard 
oil,  an  additional  amount  of  myrosin  to  that  contained  in 
this  drug  is  desirable,  and  is  obtained  by  judiciously  add- 
ing a  certain  quantity  of  the  white  mustard.  The  flour 
from  this  mixture  is  the  strongest  and  best  that  can  be 
made.  That  obtainable  in  our  market  is  often  the  flour 
of  white  mustard  only,  and  is  generally  more  or  less  adul- 
terated besides. 

An  oil  exactly  resembling  thai  of  black  mustard  has 
been  made  synthetically  and  is  in  the  market. 

A  <  ii  on  VM)  I "  si;.  — I  Jot  h  sorts  of  mustard  seeds  possess 
the  same  qualities,  varying  only  in  degree  of  pungency; 

the  black  being  the  Stronger.      Swallowed  whole  they  do 

not  disintegrate  much,  but  pass  through  the  digestive 

tract.  In  this  way  wldte-mustard  seed,  particularly,  is 
now  and   then   given,  in   doses  of  a   teaspoonful  (three  or 

four  grams),  for  dyspepsia,  constipation,  etc. ;  like  nearly 
everything  else,  it  has  also  been  employed  in  chronic  cases 
of  bronchitis,  rheumatism,  and  some  skin  diseases  lor 
which  there  seems  to  be  no  rational  indication.  Its  rare 
use  at  present  for  these  purposes  shows  its  slight  value. 

Ground  mustard,  white,  black,  or  mixed,  is  an  active 
local  irritant  as  soon  as  wet  with  water   so  as  to  produce 


the  acrid  decomposition  products  of  the  drug.  The  black 
ietj  is  far  more  irritant  than  the  w  bite  Applied  to 
the  skin,  it  Is  quickly  and  painfully  rubefacient  ,  and  if 
in  contact  with  it  Ioijl'.  vesicant — producing  a  crop  of 
fine,  deep,  eczematous  blisters,  easily  ruptured  and  very 
painful  :  the  denuded  surface  following   their  rupture 

heals  lather  slow  ly.  Internally,  mustard,  in  small  doses 
of  two  or  three  decigrams,  is  an  aromatic  stimulant,  and 
as  such  is  in  every-day  use  at  the  table,  in  larger  quan- 
tities, ten  or  fifteen  grains,  it  j-.  a  prompt  and  valuable 
emetic,  usually  coining  up  in  from  two  to  five  minutes 
after  being  swallowed.     On  this  account,  and  because  it 

is   almost    always   at    band    in    the   bouse,    \\    jv    i|,(.    most 

valuable  emergency  emetic  at  our  command.    For  opium 

or  other  narcotic  poisoning  it  is  almost  without  an  equal 
AnMiMs)  ration.— The  employment  of  whole  mustard 
lias  been  noticed  sufficiently  above.  The  ground  mustard 
in  use  in  this  country  is  that  sold  by  grocers  for  family 
use,  and  is  seldom,  if  ever,  a  plain  mixture  of  the  two 
sorts  of  seed-  and  nothing  i-\~i-,  which  gives  the  most  per- 
fect product.  It  is  oftener  ground  white  mustard  alone, 
and  oftener  still  mustard  diluted  with  a  varying  amount, 
generally  considerable,  of  inert   yellow   powder.     It   is 

therefore  subject  to  considerable  Variation  ill  .Strength. 
This  is  used  both  internally  and  externally — internally,  as 

a. stimulant  (condiment)  and  emetic  ;  externally,  alwaj 

a  rubefacient.  For  an  emetic,  from  a  dessert  to  a  table- 
spoonful  should  be  given,  as  a  less  amount  may  fail  to 
produce  vomiting  and  cause  considerable  gastric  distress. 
Externally,  it  is  chiefly  employed  in  foot  baths  and  sina- 
pisms — for  the  former,  from  one  to  two  tablespooufuls 
may  be  added  to  a  small  tub-  or  bucketful  of  warm  water  ; 
for  the  latter,  the  mustard-meal  is  simply  mixed  witli  a 
little  water  and  spread  upon  a  cloth,  or  it  may  be  diluted 
with  meal  or  Hour  to  reduce  its  strength.  In  this  way  mus- 
tard is  the  most  widely  used  local  remedy  for  the  sudden 
and  intense  pain  or  distress  of  pleurisy,  colic,  some  neural- 
gias, etc.  It  is  also  used  as  a  derivative  in  nervous  vomit- 
ing, cerebral  and  spinal  inflammations,  etc..  and  in  many 
other  conditions  when  acute  attacks  of  pain  are  present 
Both  kinds  of  mustard  are  greatly  damaged,  or  even 
spoiled,  if  mixed  with  hot  water,  as  this  destroys  the 
ferment  which  brings  out  the  active  decomposition-prin- 
ciples. The  following  preparations  are  officinal  :  Gna/rta 
Sinapis,  L*.  S.  Ph.,  made  by  taking  ground  Black  Mustard, 
exhausting  it  of  its  fatty  oil  by  percolation  with  Benzin, 
then  mixing  it  with  enough  solution  of  Gutta-Percha  to 
make  a  paste,  and  spreading  it  upon  paper.  This  mus- 
tard-paper is  almost  never  made  by  the  dispensing  apothe- 
caries, since  several  manufacturers  here  and  in  France 
make  excellent  substitutes  for  it  that  can  be  easily  ob- 
tained and  carried  everywhere.  The  activity  of  the 
mustard-paper  is  not  developed  until  it  is  moistened  in 
cold  or  merely  warm  water. 

Oleum  dinapis  Volatile,  V.  S.  Ph.  The  Oil  of  iilack 
Mustard  is  also  officinal.  It  is  obtained  by  grinding  and 
macerating  Black  Mustard,  or  a  mixture  01  both  kinds,  in 
water  and  distilling.  It  is  "a  colorless  or  pale  yellow 
liquid.  Inning  a  very  pungent  and  acrid  odor  ami  taste, 
and  a  neutral  reaction.  8p.  gr..  1.017  to  1.021.  It 
boils  at  14S:  C.  (298.4°  F.).  It  is  freely  soluble  in 
alcohol  and  in  ether."  Its  odor  when  concentrated  is 
frightful,  causing  lachrymation  and  intense  pain  in  the 
nose.  Applied  to  the  skin,  it  blisters  severely.  Diluted 
with  nine  parts  of  alcohol,  it  causes,  when  rubbed  upon 
the  temples  or  forehead,  a  sharp  temporary  tingling  that 
occasionally  relieves  mild  headache.  The  (  ompound  Liu 
inieiit  of  Mustard  {Linimentum  Sinapit  Oompositutn,  I". 
S.  Ph.)  contains  : 

Vol, iii',  oil  of  Mustard 3  parts. 

Extract  of  Mezereum 2  parts 

Camphor 6  parts 

Castor-oil 15  parts. 

Alcohol q.  s.  to  make  100  parts. 

It  is  a  good  stimulating  liniment. 

A  iii  in  Plants,  — The  genus  Brassiea,  including  Si- 
napis,  has  about  eighty  species,  mostly  of  the  temperate 
parts  of  Europe  and   Asia,  and  includes  several  of  very 
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general  use  as  food.  The  pungent  qualities  of  mustard 
exist,  to  a  slight  degree,  in  many  of  them.  B.  Rapa 
Linn.,  rape-seed,  a  native  of  Southern  Europe,  exten- 
sively cultivated  there  for  the  fixed  oil  expressed  from 
its  seeds.  B.  Napus  Linn.,  the  origin  of  the  numerous 
varieties  of  turnips,  winter  and  summer.  B.  oleraeea 
Linn.,  cabbage,  also  kohl-rabi,  Brussels  sprouts,  cauli- 
flower, etc.  The  order  is  a  large  one,  of  twelve  hundred 
species,  mostly  of  the  north  temperate  zone.  It  includes 
numerous  food  plants,  most  of  which  are  more  or  less 
pungent,  but  none  really  poisonous  ;  also  some  favorite 
garden  flowers. 

Nasturtium  officinale  B.  Br.,  Water-cress. 

Alyssum  maritimum  Lam.,  the  Sweet  Alyssum  of 
flower-gardens. 

Lunaria  annua  Linn.,  "  Honesty  "  in  gardens. 

Mathiola,  Stocks  or  Gillyflowers,  garden  favorites. 

Cochlearia  officinalis  Linn.,  Horseradish. 

Camelina  sativa  Crantz,  cultivated  in  Germany  for  its 
fixed  oil. 

Lepidium,  var.  sp. ,  Peppergrass. 

Raphanus  sativus  Linn.,  Radishes. 

All  the  Cruciferm  have  more  or  less  pungency,  due  to 
their  sulphuretted  decomposition  oils,  of  which  that  of 
Black  Mustard  and  that  of  Horseradish  are  the  principal 
types. 

Allied  Drugs. — As  stomachics,  see  Cinnamon  and 
other  spices  ;  also,  more  nearly,  Onions,  Leeks,  Garlic, 
etc.,  besides  the  members  of  the  mustard  family.  As 
emetics,  Sulphates  of  Zinc  and  Copper  ;  more  remotely 
Apomorphine,  Ipecac,  Tartar  Emetic,  etc.  As  rubefa- 
cients and  epispastics,  Ginger,  etc.  ;  also  heat,  Turpentine, 
and  more  remotely,  Cantharis,  and  many  others. 

W.  P.  Bolles. 

MUSTARD,  HEDGE  {Erysimum,  Velar  Tortelle,  Herbe 
aux  Chantres,  Codex  Med.),  Sysimbrium  officinale  Scop.  ; 
Order,  Cruciferm.  A  common  weed  in  this  country,  in- 
troduced from  Europe,  having  a  strong-tasting,  bitterish 
herbage  of  about  the  same  properties  as  radish  tops ;  of 
do  particular  value.     See  Mustard.  W.  P.  Bolles. 

MYCOSIS,  OR  MYCOSIS  FUNGOIDES,  is  a  disease  of 
the  skin  characterized  by  the  appearance  of  soft,  red, 
mammillated  tumors,  which  may  go  on  to  the  formation  of 
fungous  ulcers  of  unhealthy  appearance.  Anatomically 
the  tumors  show  a  development  of  lymphatic  globules 
(small  cell  infiltration)  and  a  reticulum  analogous  to  that 
of  lymphatic  glands,  whence  the  name  "  lymphadenie 
cutanee,"  proposed  by  some  authors. 

Symptomatology. — The  symptoms  characteristic  of 
mycosis  are  variable  at  different  periods  of  the  disease. 
At  first,  bright-red  erythematous  patches  on  a  level  with 
the  skin,  or  slightly  raised  above  the  general  surface,  ap- 
pear at  one  or  more  points,  accompanied  by  pruritus. 
These  occasionally  resemble  the  lesions  of  urticaria — in 
fact,  urticarial  patches  have  been  observed  in  some  cases. 
Later  the  lesions  become  covered  with  scales,  or  vesicles 
and  papules,  or  may  become  raised,  hard,  and  fissured, 
assuming  somewhat  the  appearance  of  old,  infiltrated 
eczema  papulosum  ("  lichen  ").  At  other  times  they 
may  diminish  and  disappear  like  eczema,  without  leav- 
ing a  trace.  This  peculiarity  led  Hardy  to  give  his 
earlier  cases  the  name  of  lichen  hypertrophicus.  While 
these  erythematous  or  lichenoid  lesions  mark  the  earlier 
stage  of  the  affection,  sooner  or  later,  after  months,  or 
perhaps  years,  it  takes  on  the  more  especial  features  which 
give  mycosis  its  peculiar  and  characteristic  aspect.  On, 
or  alongside  of,  the  lichenoid  patches,  vegetations  and 
growths  occur,  at  first  wart-like,  later  profusely  hyper- 
trophic— framboesioid.  Once  formed  these  lesions  in- 
crease rapidly  in  size,  and  they  may  attain  the  dimensions 
of  a  cherry-stone,  an  almond,  or  a  small  orange.  They 
are  red,  sometimes  violaceous,  vascular,  somewhat  firm, 
of  uneven  surface,  so  as  sometimes  to  resemble  tomatoes. 
The  growths  may  be  solitary  or  grouped  and  united  at 
the  base,  but  separated  at  the  summit. 

The  surface  of  the  hypertrophied  tumors  is  at  first 
dry,  smooth,  sometimes  slightly  scaly.     The  pruritus,  a 


marked  symptom  of  the  early  lesions,  diminishes  at  this 
Stage,  and  there  may  be  even  a  slight  diminution  of  sensi- 
bility, and  any  hairs  which  may  grow  from  the  su 
are  apt  to  fall  out. 

After  continuing  in  this  state  for  a  considerable  time 
the  tumors  may  suddenly  change  in  one  of  two  quite  di- 
verse directions.  Either  they  may.  lo,  undergo 
rapid  interstitial  absorption,  become  retracted,  shrivel  up 
and  disappear,  without  leaving  any  trace,  in  ten  to  t  went  v 
days,  or,  on  the  other  hand,  they  may  become  moist  anil 
crusted,  or  break  down  and  suppurate  profusely,  with  an 
ichorous  discharge.  Now  and  then  the  body  of  the  tu- 
mor remains  firm,  while  a  crater-like  cavity  forms  in  its 
centre,  and  in  rare  cases  the  new-growth,  followed  by 
destructive  metamorphosis,  may  go  beyond  the  skin  and 
penetrate  the  subjacent  tissues  to  the  very  bone. 

Simultaneously  with  the  development  of  the  skin 
lesions  the  lymphatic  glands,  especially  those  in  the  ax- 
illae, groins,  and  cervical  regions,  increase  in  size,  and 
become  painful.  While  these  glands  may  attain  a  con- 
siderable size,  they  rarely  suppurate. 

In  the  earlier  stages  of  the  disease  patients  usually  pre- 
serve their  health  to  a  fair  degree,  but  when  the  tumors 
multiply  rapidly,  and  especially  when  they  begin  to  sup- 
purate, the  general  health  fails;  indigestion,  diarrhoea, 
and  marasmus  supervene. 

Mycosis  may  invade  any  and  every  portion  of  the  in- 
tegument, but  the  lesions  are  more  frequently  observed 
on  the  trunk,  and  on  the  proximal  and  inner  portions  of 
the  limbs,  than  on  the  face  and  extremities. 

Mycosis  is  an  essentially  chronic  disease,  taking  usually 
years  to  run  its  course  of  erythematous  and  papular  de- 
velopment, retrogression,  relapse,  hypertrophy,  ulcera- 
tion, etc.  Exceptions  occur,  and  the  hypertrophic  and 
rapidly  ulcerating  lesions  may  form  the" first  stage  in  its 
development. 

The  disease  usually  terminates  fatally,  and  even  in 
those  cases  in  which  a  return  to  health  has  been  observed, 
the  patients  do  not  seem  to  have  been  kept  under  obser- 
vation long  enough  to  make  it  certain  that  a  permanent 
cure  had  been  obtained.  Ordinarily  the  patient  suc- 
cumbs to  some  accidental  complication,  or  to  cachexia, 
or  more  frequently  with  the  symptoms  of  leucocythaemia, 
or  of  lymphadenia. 

Pathological  Anatomy.— The  pathological  anatomy 
of  mycosis  is  of  importance,  especially  in  relation  to  its 
diagnosis.  Ranvier  has  shown  that  the  disease  consists 
essentially  in  the  development  and  presence  in  various 
parts  of  the  skin  of  lymphatic  globules  and  adenoid 
tissue  ;  in  other  words,  of  an  organization  essentially  that 
of  lymphatic  tissue. 

In  addition  to  the  principal  lesion  constituted  by  the 
presence  of  adenoid  tissue,  the  epidermis  is  thickened, 
the  mucous  layer  is  also  hypertrophied,  and  the  inter- 
papillary  spaces  are  highly  ramified  and  push  into  the 
derma.  They  contain  a  certain  number  of  epidermic 
cellules,  and  those  of  the  mucous  layer  arc  distended  and 
occasionally  ruptured,  forming  vacuoles  as  in  vesicula- 
tion.  The  most  important  lesions,  however,  are  those 
existing  in  the  derma,  where  embryonal  cells  and  a  mesh- 
work,  of  which  the  frame  is  more  apparent  as  the  super- 
ficial layers  are  receded  from,  and  also  lymphatic  cellules 
are  perceived.  These  changes  are  prolonged  below  the 
derma,  and  arc  quite  marked  in  the  subcutaneous  cellu- 
lar tissue.  At  the  same  time  the  cutaneous  vessels  are 
enlarged  and  gorged  with  blood,  and  large  numbers  of 
embryonal  cells  are  contained  in  their  walls.  As  the 
structure  of  these  tumors  resembles  very  closely  that  of 
sarcoma,  it  is  not  surprising  that  some  observers,  especial- 
ly in  Germany,  have  considered  the  affection  essentially 
a  sarcoma.  Rindfleisch  has  proposed  the  name  "  lympha- 
denie myxoid  sarcoma,"  while  he,  and  also  Auspii/.,  have 
detected  a  coccus  in  the  tissues — the  existence  of  which 
has,  however,  not  been  confirmed  by  other  observers. 

Diagnosis. — The  diagnosis  of  mycosis  at  the  outset  is 
extremely  difficult,  if  not  impossible.  Almost  all  those 
who  have  reported  cases  seen  in  the  earliest  stage  have 
stated  that  the  first  diagnosis  was  eczema.  In  the  case 
reported  by  the  writer,  under  the  title  of  "  Ulcerative 
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Bcrofuloderm,"  the  eruption  was  at  iir>t  taken  tor  hi 
erythematosut  When,  however,  the  skin  becomes  mark- 
edly thickened,  and  when  the  tumors  begin  to  appear,  the 
diagnosis  i-  more  easy.  Aside  from  the  appearance  of 
tin  tumors,  which  are  red,  irregular  in  shape,  and  fram- 
bcesioid,  the  rapiditj  of  their  development,  and  the 
sibility  lit'  their  complete  spontaneous  disappearance,  are 
the  special  characteristics  which  serve  to  settle  the  diag- 
nosis. The  diseases  with  which  fully  developed  mycosis 
is  most  apl  i"  be  confounded  arc  molluscum,  tubercular 
leprosj  the  tubercular  bj  philoderm,  and  simimn  of  Hie 
skin. 

From  '/.  epitlielialt  the  diagnosis  is  bo  easy  thai  only 
a  confusion  oi  ideas  with  regard  to  the  term  molluscum 
could,  one  would  think,  allow  of  any  error.  (See  Mollus- 
cum epitheliale  and  M.  fibrosum.) 

I:  orosy  there  are  certain  changes  in  the  Bkin  Bome- 
whal  resembling  tlio.su  of  mycosis,  as  patches  of  erythema, 
anaesthetic  areas,  tubercles,  ulcers,  He. ;  and  both  diseases 

are  fatal.      Bui    in   leprosy  the   patches  are   more  brown, 

the  anaesthesia  is  more  complete  and  extensive,  the  cuta- 
neous alterations  are  more  permanent,  and  the  ulcers  are 
deeper  and,  when  healed,  leave  cicatrices.  Moreover, 
microscopic  examination  .shows  the  bacillus  of  leprosy. 

The  cutaneous  lesions  of  syphilis  are  quite  different 
from  those  of  mycosis  in  the  earlier  stages  of  the  latter, 
and  where  the  tumors  of  mycosis  are  fully  developed 
their  deep  color,  the  pruritus   which  accompanies   them, 

and  their  considerable  size  will  prevent  their  being  taken 
for  syphilis.  When  ulceration  follows,  the  border-  of  the 
ulcer  are  less  sharply  cut  and  indurated,  and  the  suppura- 
tion is  more  abundant,  more  fluid,  and  more  ichorous. 
Of  course,  a  history  of  the  appearance  and  course  of  the 
lesions  will  aid  the  diagnosis. 

Sarcoma  of  the  skin  is  the  affection  with  which  myco- 
sis has  been  most  frequently  confounded,  and  many  un- 
doubted eases  of  mycosis  may  be  found  described  under 
the  designation  of  sarcoma  or  cancer  of  the  skin.  The 
difficulty  of  distinguishing  between  the  affections  has 
been  enhanced  by  the  fact  that  some  writers  consider 
mycosis  to  be  a  sarcoma.  However,  the  facts  that  sar- 
comatous tumors  are  never  preceded  by  eczemaform  or 
"lichenoid"  congestive  eruptions,  that  the  color  of  the 
skin  is  but  little  changed,  that  there  is  no  itching,  b't 
that  there  is  pain,  aud  that  there  is  no  resorption,  the 
tumors  disappearing  only  by  ulceration — all  point  to  a 
marked  clinical  difference  between  the  diseases.  More- 
over, the  evolution  of  mycosis  is  more  rapid,  and  neither 
sarcoma,  epithelioma,  uor  carcinoma  gives  rise  with  such 
rapidity  to  voluminous,  soft,  brick-red  tumors,  like  rasp- 
berries or  tomatoes.  In  cases  of  difficult  diagnosis  the 
removal  and  microscopic  examination  of  a  tumor  will 
show  the  presence  of  lymphatic  globules,  and  the  pecu- 
liar reticulum  characteristic  of  mycosis. 

Prognosis. — Mycosis  is  a  grave  affection,  and  of  all 
the  cases  hitherto  reported  but  one  failed  to  terminate  in 
death.  But  the  course  of  the  disease  is  prolonged,  and 
long  intervals  of  amelioration  occur,  so  that,  even  where 
the  diagnosis  has  been  made  with  certainty,  it  is  undesir- 
able to  express  a  positive  opinion  which  will  discourage 
the  patient  and  bring  despair  to  his  family.  A  great  in- 
crease iu  the  number  and  size  of  the  tumors,  their  ulcera- 
tion, the  appearance  of  general  symptoms  of  cachexia, 
etc.,  point  to  an  imminent  fatal  termination. 

Etiology. — Nothing  certain  can,  up  to  the  present 
time,  be  slated  regarding  the  circumstances  which  favor 
tie  occurrence  or  mycosis.  It  may  occur  at  any  age  ; 
Landouzy  has  observed  it  in  a  child  seven  months  old. 
It  is  usually  met  with,  however,  between  the  ages  of 
thirty  and  fifty.  No  hereditary  influence  has  been  ob- 
served in  any  case,  and  no  immediate  cause  for  the  oc- 
currence of  the  disease  has  been  suggested. 

Tkkatmknt. — No  treatment  as  yet  suggested  has  had 
much  influence  upon  the  course  of  the  disease.  How- 
ever, it  i'  generally  agreed  that  a  tonic  and  supporting 
regimen   is  desirable  in  the  early  stages.      Later,  arsenic, 

as  in  the  treatment  of  sarcoma  >>f  the  skin,  may  be  em- 
ployed. Hardy  recommends  arseniate  of  iron.  Locally 
emollient  baths,  starch  poultices,  aud  inunctions,  with  the 


milder  stimulants,  such  as  oxide  of  zinc  and  calomel, 
may  be  employed. 

W  In  ii  the  tumors  have  attained  some  size  and  have 
commenced  to  ulcerate,  iodoform,  carbolic  lotions,  or 
stronger  remedies,  :l-  ten  to  twenty  per  cent,  pyrogallic 
acid   ointment,  or  even   chaiilmoogra  oil,  as  suggested  by 

Q.  II.  Fox,  may  be  employed.     All  treatment,  however, 

i-  merely  palliative,  and  should  rather  be  adapted  to  the 
general  indications  in  each  case  than  with  the  hope  of 
any  Bpeciflc  effect. 

BlBI-IOGUAPHY. 

Hardy:  Art.  Mycosis  In  Sou  et  da  Cliir.  Pratiques. 

.  ism;,     i  With  l-  uropean  refer 
Dnhring:  A  Case  "f  Inflammatory  Fungoid  Neoplasm,  Archives  of  Der- 
mal ,  1879,  p.  l.  and  rot.  vi.,  I860,  p.  1. 
Van  HarUngen  :  A  Case  of  Ulcerative  Scrofaloderm,  Archives  of  1-ierma- 
ry,  vol.  v  ,  1879,  p    11.;. 

Boston  Mid.  and  Surg.  Journ.,  Oc- 
tober 22,  1885.    (With  a  bibliography.) 

Arthur  Van  Harlin 

MYDRIATICS  is  the  name  of  a  class  of  drugs  which 
dilate  the  pupil  and  paralyze  the  muscle  of  accommoda- 
tion.     ( >f  these  agents 

Atropine  has  received    the  closest   study.      Its  general 

chemical  and  physiological  properties  can  be  found  un- 
der the  heading  Belladonna.  The  Bulphate  of  atropine  is 
commonly  used  for  ophthalmic  purposes  on  account  of 
its  solubility.  A  solution  of  1  part  in  HO, 000  of  water  di- 
lates the  pupil  noticeably  after  the  lapse  of  an  hour,  and 
leaves  an  effect  for  twenty-four  hours.  The  solution 
commonly  used  in  practice,  1  in  120,  begins  to  widen  the 
pupil  in  about  fifteen  minutes,  and  produces  a  maximum 
dilatation  to  the  extent  of  eight  millimetres  in  the  course 
of  some  twenty  to  thirty  minutes,  which  diminishes  after 
three  or  four  days,  but  does  not  disappear  entirely  short 
of  from  ten  to  fourteen  days.  The  ciliary  muscle  is  only 
weakened  by  solutions  of  about  one-thirtieth  to  one-tenth 
percent,  in  strength.  Above  this  strength  the  state  of 
paralysis  is  approached,  and  a  one  percent,  solution  abol- 
ishes its  action  completely  in  the  course  of  an  hour.  Its 
power  returns  about  the  second  or  third  day,  but  it  re- 
quires some  eight  days  for  complete  restitution.  These 
figures,  like  all  physiological  values,  are  only  approxi- 
mative. Any  irritation  of  the  eye,  accidental  or  by  dis- 
ease, in  its  anterior  part,  diminishes  both  the  extent  and 
duration  of  the  atropine  effect.  On  the  other  hand,  the 
action  can  be  hastened,  and  finally  prolonged  indefi- 
nitely, by  repeated  instillation.  The  influence  of  atropine 
on  the  ciliary  muscle  causes  the  near  point  to  recede  from 
the  eye,  until  the  paralysis  of  the  muscle  abolishes  all  ac- 
commodative power. 

Atropine  will,  therefore,  reveal  the  true  state  of  refrac- 
tion of  any  eye.  The  enlargement  of  the  pupil  dimin- 
ishes the  sharpness  of  the  retinal  images,  because  the 
circles  of  diffusion  due  to  any  optic  irregularity,  or  to 
any  disproportion  between  the  focal  length  of  an  eye  and 
the  position  of  its  retina,  increase  with  the  size  of  the 
aperture  through  which  the  light  enters.  The  blurring 
of  sight  is  greatest  in  hypermetropia,  and  least  in  myopia, 
for  evident  optical  reasons.  The  paralysis  of  the  ciliary 
muscle  misleads  the  judgment  on  attempting  to  use  the 
accommodation,  so  that  objects  appear  smaller  than  they 
really  are.  Atropine  passes  through  the  cornea  into  the 
anterior  chamber.  The  aqueous  humor  of  an  atropinized 
eye  can  produce  a  slight  mydriatic  effect  in  another  eye. 
The  influence  of  the  inotor-oculi  nerve  upon  the  sphinc- 
ter muscle  of  the  iris  is  destroyed  by  this  agent.  But 
paralysis  of  this  nerve,  cither  experimental  in  animals,  or 
by  disease  in  man,  gives  the  pupil  but  medium  width, 
which  is  further  increased  by  atropine.  The  agent  must. 
therefore,  exert  its  effect  on  another  structure  as  well, 
presumably  on  the  ganglionic  cells  found  in  the  iris, 
which  maintain  a  certain  tonus  of  the  sphincter.  The 
muscular  tissue  itself  is  not  paralyzed,  because  it  still  re- 
sponds to  electric  Stimulation,  either  through  the  living 
cornea  or  upon  removal  of  the  entire  iris  from  the  eye. 
It  has  been  claimed  that  atropine  stimulates  the  sympa- 
thetic or  dilator  nerve  of  the  iris;  but  this  view  is  not 
supported  by  any  facts.     Moreover,  experimental  stimu- 
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lation  of  the  sympathetic  nerves  in  animals  will  further 
increase  the  width  of  the  atropinized  pupil.  When  fully 
dilated  by  atropine,  the  pupil  can  be  made  to  contract  only 
by  influences  which  cause  congestion  of  the  tissue  of  the 
iris,  such  as  section  of  the  fifth  nerve  and  intense  irrita- 
tion of  the  front,  part  of  the  eye. 

Atropine,  and  presumably  all  mydriatics,  raise  the  in- 
tra-ocular  pressure  slightly. 

Hbmalropine  is  an  artificial  derivative  from  atropine. 
It  is  an  oily  liquid,  the  bromide  of  which  is  commonly 
used.  Its  action  is  identical  with  that  of  atropine,  except 
as  regards  time.  A  single  instillation  of  a  two  per  cent, 
solution  begins  to  widen  the  pupil  after  ten  minutes,  and 
paralyzes  the  accommodation  completely  in  the  course  of 
an  hour  and  a  half,  while  its  effects  decline  after  three 
hours,  and  disappear  in  less  than  twenty-four  hours. 
Homatropine  produces  generally  a  faint  ciliary  injection, 
without  irritating  otherwise. 

Duboisine,  in  the  form  of  sulphate  or  salicylate,  is  the 
most  energetic  of  all  mydriatics.  It  also  seems  to  be  the 
least  irritating.  Its  action  sets  in  quicker  than  that  of 
atropine,  and,  when  used  in  one  per  cent,  solution,  lasts 
about  four  days,  the  maximum  being  passed  in  twelve 
hours. 

Hyoscyamine  and  its  isomeric  derivative,  hyocine,  are 
comparable  in  promptness  of  effect  and  transitory  action 
to  duboisine. 

Daturine  is  probably  chemically  identical  with  atro- 
pine, and  is  certainly  identical  in  its  physiological  effect. 

Cocaine,  which  is  more  fully  described  in  this  work  un- 
der its  own  name,  dilates  the  pupil  in  the  course  of  half 
an  hour,  but  not  as  widely  as  any  of  the  other  mydriat- 
ics. Moreover,  it  does  not  paralyze  the  sphincter  muscle 
of  the  iris,  since  there  is  still  some  reaction  to  light.  It 
is  not  improbable  that  it  acts  by  stimulating  the  sympa- 
thetic nerve-ends.  This  presumption  is  confirmed  by 
the  increase  of  dilatation  obtained  by  the  conjoined  use 
of  cocaine  with  any  other  mydriatic,  as  compared  with  the 
action  of  the  latter  alone.  The  cocaine  mydriasis  passes 
off  in  from  two  to  four  hours.  This  agent  exerts  little, 
if  any,  effect  upon  the  ciliary  muscle,  and  the  accommo- 
dation cannot  be  paralyzed  by  its  use. 

Therapeutic  Use  of  Mydriatics. — When  it  is  de- 
sired to  dilate  a  pupil  for  easier  ophthalmoscopic  exami- 
nation, cocaine  is  the  agent  to  be  preferred,  as  it  produces 
the  least  inconvenience  to  the  patient,  since  it  does  not 
affect  the  ciliary  muscle.  If  irritative  disease  of  the  eye 
prevents  its  action,  homatropine  deserves  the  preference 
on  account  of  its  transient  effects.  The  inconvenience 
which  atropine  produces  during  several  days  should  deter 
the  surgeon  from  its  indiscriminate  use.  The  diagnostic 
paralysis  of  the  accommodation  for  the  measurement  of 
the  refraction  in  latent  hypermetropia,  astigmatism,  or 
suspected  ciliary  spasm,  can  be  accomplished  sufficiently 
by  means  of  homatropine  in  two  per  cent,  solution,  repeated 
at  intervals  of  five  or  ten  minutes  until  the  effect  is  pro- 
duced. The  most  important  service  to  which  mydriatics 
are  put  is  to  keep  the  pupil  wide,  and  consequently  free 
from  adhesions,  during  the  course  of  inflammatory  disease 
of  the  iris.  Atropine  is  the  sovereign  remedy  on  account 
of  the  intensity  and  duration  of  its  action.  It  must  be 
used  in  strong  solution  up  to  one  per  cent.,  and  repeated 
at  sufficiently  short  intervals  every  two  or  three  hours, 
to  maintain  full  width.  If  necessary,  the  surgeon  may 
personally  drop  minute  quantities  of  the  drug  in  substance 
into  the  conjunctival  sac,  in  order  to  force  the  dilatation 
of  the  adherent  iris.  The  effect  of  atropine  can  be  materi- 
ally increased  by  the  addition  of  cocaine.  This  combina- 
tion gives  a  wider  pupil,  and  has  an  even  more  soothing 
effect  upon  the  pain  of  iritis  than  atropine  alone.  Where 
this  combination  is  insufficient,  the  more  energetic  action 
of  duboisine  with  cocaine  may  be  tried,  but  this  is  usually 
without  any  greater  effect.  Adhesions  of  the  iris  remain- 
ing after  inflammatory  action  has  ceased  may  be  torn  in 
the  course  of  time  by  the  continued  use  of  atropine,  if 
they  are  not  too  firm.  In  all  cases  likely  to  be  compli- 
cated by  iritis,  for  instance  perforating  wounds  of  the 
cornea,  rupture  of  the  capsule  of  the  lens,  or  severe  con- 
tusion of  the  eyeball,  it  is  safest  to  keep  the  pupil  dilated 


from  the  start.     Whether  atropine  is  to  be  used  in 
ract  operation  depends  upon  the  kind  of  operatioi 
article  Cataract) ;  but  it  should,  at  I.  asl    be  used  in  needle 
operations.     Simple   iridectomy   docs    not    require   my- 
driasis  when    the    tissue  of   the   iris   is   not   inflamed. 
Atropineislikewi.se  unnecessary  incases  of  fori 
on  the  surfaceof  the  cornea,  or  of  superficial  ulceration  of 
the  cornea,  unless  a  high  degree  of  irritation  is  present, 
which  renders  the  occurrence  of  iritis  possible.     [] 
ciliary  irritation  is  generally,  but   aol  alway: 
and  the  pain  it  occasions  diminished,  by  atropine.    My- 
driatics are  likewise  of  advantage  "when  absolute  n 
the  eyes  is  to  be  enforced,  as  in  progressive  myopia  and 
in  the  asthenopia  to  which  this  gives  rise.     According  to 
the  gravity  of  the  case,  we  can  make  use  of  the  contin- 
uous action  of  atropine,  or  employ  the  milder  homatro- 
pine for  the  sake  of  its  effect  during  the  night.    In  inflam- 
mation  in  the  posterior  part  of  the  eyeball,  nothing  is 
ordinarily  gained  by  the  use  of  mydriatics.     In    inter- 
mittent convergent  strabismus,  due  to  hypermetropia,  in 
children  too  young   to  wear   spectacles,   paralyzing  the 
ciliary  muscle  by  atropine  or  homatropine  is  sometimes, 
though  rarely,  sufficient  to  restore  the  normal  condition 
of  the  recti  muscles.     Whenever  mydriasis  is  to  be  kept 
up,  it  is  more  agreeable,  and  in  inflammatory  diseases 
more  beneficial,  to  protect  the  eyes  with  tinted  glasses  or 
a  shade. 

Injurious  Effects  of  Mydriatics. — Any  mydriatic 
solution  used  carelessly  by  patients  may  trickle  through 
the  tear-duct  in  sufficient  quantity  to  produce  poisonous 
effects — dryness  of  the  throat,  scarlet  rash  on  the  skin, 
dizziness,  and  even  delirium.  Cases  of  poisoning  from 
this  cause  have  often  been  reported.  Some  patients 
present  idiosyncrasies,  and  are  affected  by  mere  traces  of 
one  or  the  other  drug.  Especially  is  this  the  case  with 
duboisine.  It  is  well  to  change  the  mydriatic  whenever 
such  idiosyncrasy  is  observed.  Atropine,  when  used  for 
a  long  time,  will  produce  in  some  susceptible  persons  an 
intense  conjunctivitis,  sometimes  characterized  by  the 
appearance  of  follicles  in  the  conjunctiva. 

If  further  mydriasis  is  necessary  in  such  a  case,  the 
agent  must  be  exchanged  for  another  one  of  this  group. 
Occasionally  this  atropine  conjunctivitis  has  been  pro- 
duced by  one  of  the  first  applications,  though  this  is  very 
rare.  In  order  to  avoid  this  unpleasantness  the  addition 
of  morphine  to  the  atropine  solution  has  been  advised. 
In  the  prodromic  stage  of  glaucoma  all  mydriatics  may 
do  harm  by  bringing  on  an  acute  attack  of  this  disease. 
Even  cocaine  has  been  reported  as  the  cause  of  this  acci- 
dent. This  experience  is  so  decisive  that  mydriatics 
should  be  used  only  on  unmistakable  indications  in  elderly 
people,  who  are  more  disposed  to  glaucoma,  and  with 
special  caution  if  the  intra-ocular  pressure  is  at  all  in- 
creased. The  rise  of  tension  produced  by  mydriatics  is 
also  injurious  in  cases  of  corneal  ulcer,  the  floor  of  which 
shows  any  tendency  to  staphylomatous  bulging  ;  and  it 
may  be  preferable  to  take  the  risk  of  adhesions  of  the 
iris  rather  than  to  endanger  the  future  of  the  eye  by  per- 
mitting a  staphyloma  to  form. 

The  details  of  the  action  and  uses  of  mydriatics  are 
found  scattered  throughout  the  periodical  ophthalmic 
literature.  A  good  resume  may  be  found  in  the  older 
work  by  Donders,  on  "  Anomalies  of  Accommodation 
and  Refraction,"  and  in  the  recent  treatise  by  Eandolt  on 
the  same  subject.  H.  (rradle. 

MYOMA.  The  myoma  is  a  tumor  which  is  chiefly 
composed  of  muscular  tissue.  The  two  varieties  of  mus- 
cular tissue  which  are  found  in  the  body — the  non-striated 
or  smooth  muscular  fibres,  and  the  striated  muscular 
fibres — may  each  enter  into  the  composition  of  these 
tumors.  The  tumors  which  are  composed  of  non- 
striated  muscular  fibres  are  known  as  leiomyomas,  and 
those  composed  of  striated  muscular  fibres  as  rhabdo- 
myomas. Virchow  has  proposed  the  name  of  myoma 
Imricellulare  for  the  non-striated  tumor,  and  myoma  strio- 
cellulare  for  the  striated  variety.  In  general,  the  term 
myoma,  without  any  further  distinction,  is  used  for  leio- 
myoma. 
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or  these  two  varieties,  the  tu composed  of  Bmooth 

muscular  fibres  i-  bj  far  the  mosl  frequent,  and  of  the 
iii« >— i  clinical  importance.  The  physiological  type  of  the 
tissue,  the  smooth  muscular  fibre,  Is  widely  distributed  i 
(he  bodj .  and  is  besl  Been  in  the  intestinal  canal,  and  in 
the  uterus,  The  smooth  muscular  fibres  are  long,  t  usiform 
cells,  which  arc  connected  together  by  a  Bmall  amounl  of 
cemenl  Bubstance.  The  nucleus  of  these  fibn  -  is  a  long 
rod  shaped  body  situated  in  the  middle  of  the  cell. 
The  tumor  is  composed  for  the  mosl  pari  of  such  mus 
cular  fibre  cells  which  arc  arranged  En  bundles,  separated 
from  one  another  by  a  small  amounl  of  connective  tissue 

which  carries  the  blood-vessels.  On  section  of  the 
tumor  these  bundles  will  lie  cul  at  various  angles,  and 
when    the   nuclei   are    brightly    stained,    the   secli.ui    often 

appears  peculiar.  When  a  bundle  of  fibres  is  cut  ex- 
actly across,  the  section  of  the  muscular  fibres,  with  the 

iitly  stained  nuclei  in  the  centre,  may  be  mistaken 
foi  round  cells  with  a  central  nucleus,  or,  still  more 
readily,  for  a  section  of  a  nerve.  The  nuclei  may  be 
mistaken  for  connective  tissue  nuclei  and  the  tumor  tor  a 
fibroma.  In  the  myoma  the  nuclei  are  longer,  narrower, 
and  more  refractive  than  connective-tissue  nuclei,  and  in 
the  fibroma  the  arrangement  of  the  fibres  in  bands  is  never 


Fig.  2417.— Section  of  a  very  Small  Myoma  of  the  Uterus,  hardened  in 
MtUler's  Fluid  and  stained  with  Hematoxylin.  Bands  of  muscular 
fibi-  t  in  various  directions.     (X  175.) 

so  characteristic  as  in  the  myoma.  In  cross  section  of  the 
fibres  the  muscle  substance  around  the  nucleus  is  seen  to 
be  denser,  more  homogeneous,  and  more  refractive  than 
the  protoplasm  of  other  cells.  When  fresh  unstained 
section^  are  examined  the  tumor  may  be  mistaken  for  a 
sarcoma,  in  which  the  cells  are  often  arranged  in  bundles 
in  the  same  way,  but  a  careful  study  of  the  nuclei  will 
reveal  Its  true  character.  The  separate  cells  which  com- 
pose  the  tumor  may  be  isolated  by  macerating  small  por- 
tions in  a  twenty  per  cent,  nitric  acid  solution,  or  in  a 
thirty  percent,  solution  of  caustic  potash.   This  dissolves 

the  cement  substance  between  the  muscular  fibres,  and 
they  can  then  be  readily  teased  apart.  There  is  often  a 
considerable  difference  in  size  between  the  tumor-cells 
and  the  cells  of  the  analogous  physiological  tissue.  The 
cells   may    be    very    much    larger   or   very   much  smaller 

than  these.  Sometimes  cells  as  large  as  the  muscle-cells 
in  the  rapidly  growing  pregnant  uterus  are  found.  There 
is  always  with  the  muscular  tissue  a  variable  amount  of 
connective  tissue,  which  is  principally  found  between 
the  larger  muscle-bundles.     From  this  smaller  septa  are 

given  off  which  run  bel  ween  the  smaller  bundles  of  cells. 

In  this  connective  tissue  run  the  blood-vessels,     In  some 

cases  the  connective  tissue  is  BO  abundant  that  it  forms  a 
considerable  part  of  the   tumor,  and   in  Others  there   is 


scarcely  any  present,  except  around  the  larger  \( 
The  amount  seems  to  vary  with  the  age  of  the  growth, 
being  always  less  in  small  tumors  of  recent  formation. 
When  there  is  much  connective  tissue  present  it  is  gen- 
erally linn  and  librous.  but  in  some  places  it  may  have 
more  the  character  of  loose  areolar  tissue,  and  contain 
numerous  lymphoid  cells.  In  some  of  the  very  large 
myoma-  of  the  uterus  the  development  of  connective  tis- 
sue I  I  that  the  tumor  appears  to  be  principally 
Composed  of  this,  and  it  is  only  after  considerable  search 
that  the  muscular  tissue  is  found.  In  almost  every 
tumor  some  places  will  be  found  where  neither  muscular 
tissue  nor  connective  tissue  can  be  made  out.  There  are 
larger  or  smaller  areas  of  firm,  highly  refractive,  homo- 
geneous  tissue,  in  which  a  few  rod-shaped  nuclei  are 

scattered.      Such   areas   are   most  abundant   in  the  larger 

tumors,  and  represent  a  coagulation  necrosis  of  the  ti- 
lt is  probable  that  the  place  of  this  is  afterward  taken  by 
the  connective  tissue,  and  a  coagulation  necrosis  of  the 
muscular  elements  very  generally  precedes  the  formation 
of  connective  tissue.  As  a  rule,  the  myomas  have  a  very 
poor  vascular  supply,  but  cases  are  sometimes  seen  in 
which  the  blood-supply  is  so  abundant  that  the  tumor  al- 
most resembles  a  cavernous  tissue.  This  variety  of  tumor 
will  be  considered  more  fully  in  speaking  of  myoma  of 
the  uterus. 

Macroscopically,  the  myoma  resembles  most  the  hard 
fibroma  or  one  of  the  sarcomas.  It  is  always  sharply  cir- 
cumscribed, and  generally  surrounded  by  a  firm  capsule 
of  connective  tissue.  On  section  of  the  tumor  it  can 
always  !»■  easily  separated  from  the  tissue  surrounding 
it.  The  cut  surface  has  a  whitish  or  yellowish  color  and 
glistens.  It  is  not  homogeneous,  but  marked  by  fissures 
ami  lines  which  represent  the  spaces  between  the  mus- 
cular bundles,  and  which  often  have  a  concentric  or 
spiral  direction.  Whiter  and  darker  patches  are  some- 
times seen  on  the  surface,  which  generally  depend  on 
degenerative  processes  in  the  tumor. 

The  tumor  always  develops  from  non-striated  muscu- 
lar tissue.  Unlike  the  rhabdomyoma,  it  never  develops 
in  any  locality  where  this  tissue  is  not  found  ;  it  is  never 
heterologous.  The  exact  mode  of  development  is  not 
known.  Forster  supposes  that  it  develops  from  the  mus- 
cular fibres,  but  others,  following  Kolliker,  believe  that 
it  arises  from  the  connective  tissue,  in  the  same  way  that 
Kolliker  supposes  the  new  production  of  muscular  fibres 
in  the  pregnant  uterus  takes  place. 

The  growth  of  the  tumor  i-  slow,  but  it  may  continue 
many  years.  The  rapidity  of  growth  depends  on  its  vas- 
cularity and  the  general  conditions  favoring  its  nutrition. 
The  distinction  has  been  made  between  the  tumors  hav- 
ing much  connective  tissue  and  the  purer  forms.  The 
former  have  been  called  libro-myomata.  This  distinc- 
tion has  nothing  to  recommend  it,  for  there  is  every  tran- 
sition form  between  the  two,  and.  in  addition,  the  devel- 
opment of  connective  tissue  depends  largely  on  the 
of  the  growth. 

The  most  frequent  place  of  the  formation  of  the  tumor 
is  the  uterus.  Every  variety  of  the  tumor  is  found,  and 
it  can  best  be  Studied  here.  "  The  chief  mass  of  these  tu- 
mors is  composed  of  muscular  libres.  which  are  generally 
much  larger  than  those  of  the  unimpregnatea  uterus. 
The  Increase  in  size  affects  principally  the  width  of  the 
cell  and  the  nucleus,  ('ills  are  often  seen  which  are 
wider  than  the  diameter  of  a  red  blood-corpuscle.  The 
muscular  fibres  are  arranged  in  bundles,  which  join  at 
acute  angles  to  form  larger  bundles,  which  are  sur- 
rounded by  wide  capillary  vessels.  The  walls  of  these 
vessels  coii-ist  of  a  single  layer  of  endothelial  cells  with 
large  nuclei,  and  they  are  supported  by  a  thin  layer  of 
connective  tissue.  Both  between  the  muscle-bundles,  and 
between  these  and  the  connective  tissue  of  the  vessels, 
are  small  spaces  which  contain  white  corpuscles,  and  are 
surrounded  by  a  fine  tissue  in  which  here  and  there  nu- 
clei are  enclosed.  In  this  way  a  cavernous  structure  is 
formed,  which  is  not  present  iii  the  normal  uterus.  Klebs 
supposed  that  these  spaces  represent  lymphatic  cavities, 
in  which  the  whole  tissue,  muscular  fibres  and  blood- 
vessels, are  suspended  by  the  small  bands  of  connective 
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tissue.  Larger  blood-vessels,  with  thick  walls  and  a  wide 
adventitia,  are  but  seldom  found,  and  then  in  the  broad 
partitions  between  the  larger  bundles  of  muscular  fibres. 
The  tumors  may  increase  in  size  by  the  joining  to- 
gether of  neighboring  growths,  but  this"  mode  of  increase 
is  rare.  Generally  it  appears  that  the  same  process  of 
new  formation,  in  consequence  of  which  the  smallest  and 
most  simple  myoma  was  formed,  repeats  itself  in  the 
substance  of  this.  Every  single  vessel,  with  the  muscular 
and  connective  tissue  belonging  to  it,  proliferates  again, 
and  forms  a  second  generation  of  nodules,  which  are  sit- 
uated in  the  original  tumor.  These  different  centres  of 
growth  can  usually  be  easily  made  out,  and  sometimes 
the  arrangement  is  such  that  the  tumor  appears  to  be 
composed  of  triangular  masses,  the  apices  of  which  point 
to  the  centre  and  the  base  is  along  the  periphery  of  the 
tumors.  In  other  cases,  the  formation  of  secondary  nod- 
ules only  takes  place  in  certain  parts  of  the  tumor,  and 
in  this  way  very  irregular,  uneven  masses  arise.  This  pe- 
culiar process  of  growth  leads  to  displacement  of  the  tu- 
mor, which  originally  is  enclosed  in  the  walls  of  the 
uterus.     If  the  growth  takes  place  most  rapidly  in  the 


Via.  2418. — Uterus  containing  numerous  Myomata,  some  Intra-murat, 
others  Submucous.  The  uterus  was  hypertrophied  in  all  its  parts. 
(Specimen  drawn  one-half  natural  size.) 

part  of  the  tumor  nearest  the  mucous  or  the  serous 
membrane,  that  part  escapes  from  the  muscular  tissue, 
and  projects  into  the  uterine  cavity  or  on  the  surface 
of  the  organ,  and  finally  the  whole  tumor  becomes  sep- 
arated from  the  uterine  walls.  In  this  way  the  sub- 
mucous and  subserous  varieties  of  the  tumors  arise, 
which  are  either  connected  with  the  uterus  by  a  nar- 
row pedicle  or  have  a  wider  attachment.  This  attach- 
ment often  contains  dilated  venous  vessels  in  the  loose 
connective  tissue.  When  the  connective  tissue  is  much 
developed  the  tumor  becomes  denser  and  harder  than  it 
was,  and  on  section  the  lines  and  fissures  are  not  so  evi- 
dent. The  lymph-spaces  and  blood-vessels  become  nar- 
rower and  partly  obliterated.  The  smooth  muscular 
fibres  remain  preserved,  but  the  single  fibre-cells  can  no 
longer  be  recognized,  and  in  place  of  them  small,  long, 
rod-shaped  nuclei  are  found  imbedded  in  a  substance 
which  appears  more  or  less  fibrillar.  In  general,  it  may 
be  said  that  the  better  the  development  of  the  blood- 
vessels, the  less  connective  tissue  will  be  found.  As  said, 
its  appearance  seems  to  follow  degenerative  processes  in 
the  muscular  fibres.  The  best  conditions  of  nutrition  are 
found  in  the  small  tumors  of  the  uterus,  which  some- 
times are  composed  entirely  of  muscular  fibres  and 
Vol.  V.— 6 


blood-vessels.  Such  tumors  have  the  grayish-red,  dull 
appearance  which  the  uterus  shows  on  section,  and  mi- 
croscopically cannot  bo  distinguished  from  the  uterine 
tissue.     The  small  lymph-spaces  which  uen  of 

may  become  widened  to  form  huge  cysts  tilled  with 
fluid.  Often  these  do  not  seem  to  have  a  special  lining 
membrane.  Small  processes  of  connective  tissue  some- 
times grow  from  the  walls  of  these  cysts,  which  pene 
trate  between  the  adjoining  bands  of  muscular  tissue,  and 
in  this  way  a  series  of  smaller  cysts  mu\  arise.  These 
cysto-myomata  of  the  uterus  may  attain  a  large  size,  es- 
pecially when,  as  often  happens,  heterologous  formations 
of  a  myxomatous  or  sarcomatous  character  arise  in  them. 
Single  cysts  of  large  size,  entirely  surrounded  by  muscu- 
lar tissue,  are  sometimes  found.  Their  contents  are 
fluid,  generally  more  or  less  colored  with  blood-pigment 
from  numerous  hamorrhages  which  have  taken  place 
into  them.  The  contents  of  all  these  cysts  will  usually 
coagulate  spontaneously.  The  walls  often  contain  a 
layer  of  fibrin  of  variable  thickness,  and  the  evst  may  be 
traversed  by  bundles  of  muscular  tissue.  Dilated  blood- 
vessels are  often  found  in  the  neighborhood  of  the  tumor, 
and  in  the  extra-mural  forms  ruu  in  the  loose  connective 
tissue  of  the  attachment.  These  arc  the  most  frequent 
source  of  the  haemorrhages  which  so  often  accompany 
this  form  of  tumor,  they  being  often  torn  across  by  the 
traction  of  the  tumor.  The  dilatation  of  these  vessels  is 
nothing  but  a  passive  process,  but  in  some  cases  then  is 
a  very  abundant  formation  of  vessels  in  the  tumor  itself. 
Virchow  distinguishes  this  variety  under  the  name  telan- 
giectatic or  cavernous  myoma.  The  writer  has  had  occa- 
sion to  examine  a  marked  example  of  such  a  tumor.  The 
patient,  a  widow  woman  of  sixty,  had  suffered  for  ten  years 
from  repeated  uterine  hemorrhages.  She  was  seized  with 
violent  cramp-like  pains  in  the  uterus  and  had  a  more 
than  usually  severe  haemorrhage.  Her  physician  was 
sent  for,  and  on  his  arrival  found  a  large  mass  of  tissue 
inside  the  vagina.  The  mass  was  about  the  size  bf  an 
adult  fist  and  looked  very  much  like  placental  tissue.  <  >n 
microscopic  examination  it  was  found  to  be  a  myoma  in 
which  there  had  been  an  enormous  development  of  blood- 
vessels. The  large  vessels  were  composed  of  a  single 
layer  of  cells,  and  in  places  where  they  were  most  devel- 
oped the  tissue  had  the  appearance  of  the  corpora  caver- 
nosa. There  was  little  or  no  development  of  connective 
tissue,  and  the  vessels  were  immediately  in  contact  with 
the  muscular  bundles.  It  is  in  such  tumors  that  marked 
variations  in  size  are  seen,  the  tumor  appearing  some- 
times double  its  usual  size.  It  is  probable  that  this  vari- 
ability in  size  may  be  due  both  to  changes  in  the  amount 
of  blood  in  the  dilated  vessels,  and  to  different  degrees  of 
contraction  of  the  muscular  cells. 

There  may  be  mixed  forms  of  myomata.  The  most 
frequent  combinations  are  with  myxomatous  and  sarco- 
matous tissue.  The  latter  is  much  less  frequent  than  the 
former.  Such  tissue  develops  around  the  vessels  in  the 
septa  between  the  bundles  of  muscles.  The  myxomatous 
tissue  in  the  tumor  can  be  recognized  as  patches  of  gray- 
ish, gelatinous  material,  and  the  sarcomatous  portions 
are  whiter  and  less  refractive  than  other  parts.  Combi- 
nations with  other  forms  of  tumors  do  not  take  place. 
In  the  uterus,  carcinoma  may  co-exist  with  myoma,  and 
the  carcinoma  may  erode  and  grow  into  the  myoma  in 
the  same  way  that  it  grows  into  the  muscular  tissue  of  the 
uterus  itself. 

Of  the  degenerative  processes  the  most  frequent,  after 
the  coagulation  necrosis,  is  calcification,  which  may  affect 
the  whole  tumor  or  only  portions  of  it.  When  the  cal- 
cification is  complete  the  whole  tumor  may  be  changed 
into  a  hard,  stony  substance,  in  which  no  tissue  or  blood- 
vessels can  be  made  out.  Generally  the  process  is  not  so 
complete  as  this,  and  a  network  of  calcified  tissue  trav- 
erses the  tumor,  in  the  meshes  of  which  small  bands  of 
muscular  tissue  and  vessels  are  seen.  In  some  cases  a 
true  formation  of  osseous  tissue  has  been  made  out  in 
the  tumor. 

The  myomata  of  the  prostate  come  next  in  importance 
to  those  of  the  uterus,  and  are  most  frequently  found  in 
advanced  age.     Some  of  these  enlargements  of  the  pros- 
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tate  depend  on  an  actual  bypertrophj .  in  which  all  parts 
oi  the  gland  participate  In  others  the  enlargement  is 
principally  due  t"  hyp  rplasia  of  the  glandular  elemi  ntB, 
and  this  form  passes  mosl  readily  into  adenoma.  In  the 
third  class  Virchow  has  Bhown  thai  the  enlargement  is 
principally  due  to  a  hyperplasia  oi  the  smooth  muscular 
fibres,  which  make  up  a  large  pari  of  the  gland. 

This  iiiw  formation  is  sometimes  diffuse,  but  more  often 
i-  in  the  form  of  distinct  nodules.  The  favorite  Beat  for 
their  formation  is  on  the  posterior  upper  end  of  the  gland, 
and  this  distinct  tumor  formation  here  is  what  is  generally 
spoken  ol  as  hypertrophy  oi  the  third  lobe  of  the  prostate. 
The  lateral  halves  of  tin-  gland  arc  the  nexl  most  frequent 
Beat  of  this  formation,  It  is  rather  rare  thai  the  anterior 
part  <>f  the  gland  is  affected,  although  Thompson  has  de- 
scribed a  tumor  hen-  as  large  as  a  walnut. 

The  myomata  of  the  digestive  tract  arc,  ncxi  in  order, 
most  frequent.  Their  microscopic  characters  do  not  pre- 
sent any  differences  from  those  of  the  uterine  myomata. 
Cysl  formation  and  degenerative  processes  arc  not  com- 
monly found.     They  an-  found  in  the  oesophagus,  gen- 


Fic.  3419.  —  Myoma  of  GEHOptlBgus.     (Natural  size.) 

(Tally  near  the  cardiac  end,  in  the  stomach,  and  in  the 
intestine.  They  are  comparatively  rare  in  all  these  local- 
ities, they  seldom  attain  a  large  size,  and  usually  do  not 
give  rise  to  symptoms.  Fig.  ~41!t  shows  such  a  tumor, 
which  was  seated  in  the  upper  third  of  the  CBSOphagUS 
of  a  woman  aged  thirty.  These  tumors  develop  from 
the  muscular  coats  of  the  canal,  soon  project  into  the 
lumen,  covered  only  by  the  mucous  membrane,  and  may 

become  pedunculated. 

Although  the  myoma  is  nol  in  itself  a  dangerous  tumor, 
still  it  may  cause  dangerous  cum  plications.  In  the  uterus 
myomata  are  a  frequent  cause  of  haemorrhage  when  seated 
beneath  the  mucous  membrane.  When  on  the  outside 
of  the  organ,  they  may  exert  pressure  on  the  rectum  or 
bladder,  or  by  their  weighl  produce  flexures  or  versions 

of  the  uterus.  They  may  form  adhesions  to  other  or- 
gans, and  in  this  way  cause  intestinal  strangulation, 
when  such  adhesions  are  formed,  new  blood  \  essels  grt  >« 
into  the  tumor  from  the  place  of  adhesion,  and  in  this 
way  it  may  receive  a  further  stimulus  to  growth,  The 
subserous  myomas  often  attain  an  enormous  size,  and 
from  this  alone  thej  prove  dangerous,  especially  since 
operative  procedures  for  their  removal  are  nol  attended 
with  success. 


Nothing  at  all  is  known  as  to  the  cause  oi  the  myomata. 
It  cannot  be  shown  that  irritation  exert--  any  influence. 
They  are  found  mOSl  frequently  after  middle' life. 

Myomata  ol  the  uterus  arc  far  more  frequent  in  blacks 
than  in  h  hitcs.  The  percentage  of  negro  women  over  the 
age  of  fifty  who  have  nol  oneoraevi  ral  uterine  myomata 

is  small.  On  the  oilier  hand,  the  analogous  tumors  ol 
the  prostate  are  much  more  frequent  in  white  men  than 
in  black. 

The  second  form  of  the  myoma,  the  rhabdomyoma,  into 
whose  structure  striated  muscular  fibres  enter,  must  be 
considered  as  one  of  the  rarest  of  tumors.  The  first  of 
i  bese  i  amors  was  described  by  Rokitansky,  and  since  then 
not  more  than  thirty  or  forty  cases  have  been  reported. 
Recklinghausen  found  in  the  hearts  of  newly-born  chil- 
dren, in  a  few  instance^,  small  tumor  masses  which  con- 
tained striated  muscular  fibres.  Generally  the  tumors 
are  not  pure  forms,  but  mixed  with  sard imas.  The  mus- 
cular fibres  are,  a>  a  rule,  not  straight  and  arranged  in 
masses,  but  separated  from  one  another,  and  irregularly 
distributed  in  the  tumor.  The  character  of  the  fibres 
varies.     Generally  they  are  spindle-shaped,  and  may  not 

be  longer  or  wider  than  Hie  smooth  fibres. 

The  most  frequent  place  of  formation  of  these  tumors 
is  in  the  genitourinary  system,  in  the  kidneys  or  testicles. 
They  arc  found  almost  exclusively  in  children,  and  may 
reach  a  very  large  Bize  ;  as  in  the  case  described  by  Mar- 
chand,  in  which  such  a  tumor  of  the  left  kidney  extended 
from  the  diaphragm  to  the  pelvis,  and  weighed  2.770 
Gm.  They  arc  always  heterologous,  never  seeming  to 
originate  from  muscular  tissue.  Most  probably  the  ex- 
planation given  by  Cohnheim  of  their  origin,  which 
refers  them  to  unused  embryonic  material,  is  the  cor- 
rect one.  Their  presence  in  such  parts  where  complica- 
tions in  the  embryonic  formations  take  place,  and  where 
there  is  a  mingling  of  the  germinal  layers,  speaks  in  favor 
of  this.  II".  T.  Councilman, 

MYOPIA.  Dkkimtiox. — Myopia,  near-sigh  tedn- 
short  siirhtcdness,  is  that  state  of  refraction  of  the  eye  in 
which  objects  can  only  be  seen  distinctly  if  within  a  cer- 
tain short  distance  from  the  eye,  but  appear  blurred  when 
they  arc  situated  beyond  that  distance.  The  point  be- 
yond which  sight  is  blurred  is  the  far  point  of  the  eye 
(Punctum  remotum,  P.  It.).  Practically.  M.  is  recognized 
whenever  the  far  point  lies  nearer  than  two  metres  (about 
seventy-five  inches)  to  the  eye,  while  in  extreme  near- 
sightedness it  may  be  no  further  than  four  centimetres 
from  the  eye.  Between  the  far  point  and  the  eye  distinct 
sight  reaches  as  near  to  the  eye  as  the  power  of  accom- 
modation allows  the  organ  to  adjust  itself,  which  range 
varies  with  age.  Distinct  siirlit  depends  on  the  formation 
of  sharp  images,  and  these  arc  formed  on  the  retina  of  any 
eye  only  when  this  membrane  is  in  the  plane  of  the  point 
of  reunion  of  the  rays  coming  from  the  corresponding 
object.  The  nearer  the  object  is  simated  to  the  eye  the 
farther  behind  the  cornea  is  the  plane  in  which  a  sharp 
image  is  formed  of  ii.  It  is  evident,  therefore,  that  in  the 
myopic  eye  the  position  of  the  retina  corresponds  to  the 
place  of  reunion  of  the  rays  coming  from  the  far  point 
of  that  eye;  while  the  focus  of  rays  coming  from  an  in- 
finite distance,  in  other  words,  of  parallel  rays,  is  situated 
in  front  of  the  retina.  The  myopic  eye  has  thus  too  high 
a  refractive  power  relatively  to  its  length,  that  is  to  say,  to 
the  distance  between  retina  and  cornea. 

The  relatively  excessive  refraction  of  the  myopic  eye 
can  be  corrected  by  means  of  concave  glasses,  which  di- 
minish thi'  refraction  to  the  required  extent,  so  that  the 
focus  of  the  new  system,  vi/.,  the  eye  plus  the  concave 
glass,  coincides  with  the  position  of  the  retina.  The  my- 
opic refraction  is  exactly  corrected  by  holding  closely  in 
front  of  the  eye  a  concave  glass,  the  (negative)  focal 
length  of  which  is  equal  to  the  distance  of  the  far  point 
from  the  c\i-.  We  may  designate  the  degree  of  myopia 
by  the  distance  of  the 'far  point  from  the  eye,  or.  con- 
versely, by  the  dioptric  strength  of  the  glass  required  to 
correct  the  short  sightedness.  Thus  we  speak  of  a  my- 
opia of  ,',,.  ,',.  or  i.  meaning  that  the  far  point  is  36,  or  15, 
or  •)  inches  from  the  (\  c       If  we  use  the  metric  notation, 
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we  designate  the  myopia  by  the  number  of  dioptrics  of 
refraction  by  which  the  myopic  eye  exceeds  the  emme- 
tropic eye.  Thus  a  myopia  of  1,  4,  or  10  dioptrics  has  its 
far  point  at  a  distance  of  100,  25,  or  10  centimetres  (com- 
pare art.  Accommodation  and  Refraction,  ^f  20),  and  is 
corrected  by  a  concave  lens  of  the  strength  of  1,  4,  or  10 
dioptrics.* 

The  disproportion  between  the  focal  length  of  the  my- 
opic eye  and  the  position  of  its  retina  may  be  due  to  ex- 
cessive refractive  power  of  the  eye — that  is  to  say,  too 
great  a  convexity  of  the  refracting  surfaces — combined 
with  an  average  length  of  eyeball ;  or  it  may  be  due  to  an 
average  refractive  power  in  an  eye  of  greater  than  normal 
length — which  latter  is  the  more  common  cause.  M.  can 
also  be  simulated  by  a  spasm  of  the  ciliary  muscle  and 
accommodative  apparatus.  Although  ciliary  spasm  is 
not  identical  with  M. ,  it  will  be  most  convenient  to  dis- 
cuss it  in  this  article. 

M. ,  as  thus  defined,  is  an  optic  condition  depending  on 
structural  peculiarities.  The  latter  may  be  a  simple 
anomaly  of  growth,  or  they  may  amount  to  a  progres- 
sive morbid  change.  We  can  hence  distinguish  between 
simple  and  malignant  M. 

Symptomatology. — The  myope  complains  of  indis- 
tinct sight  beyond  his  far  point.  Every  objective  point 
appears  to  him  as  a  circle  of  diffusion,  and  hence  all  con- 
tours are  blurred.  The  amount  of  blurring  of  objects  at 
any  distance  beyond  the  far  point  depends,  of  course, 
upon  the  degree  of  M. ,  as  well  as  on  the  actual  distance 
of  objects  beyond  the  limit  of  distinct  sight.  But  the  in- 
distinctness, like  the  circles  of  diffusion  which  give  rise 


Fw,  2420. 

to  it,  increases  also  with  the  size  of  the  pupil,  as  illustrated 
by  Fig.  2420.  The  acuity  of  sight  varies,  furthermore, 
with  the  practice  of  the  individual,  of  mentally  ignoring 
the  circles  of  diffusion  according  to  his  habit  of  wearing 
glasses  or  not,  and  according  to  the  training  which  his 
eye  has  received  in  the  recognition  of  distant  objects.  On 
examining  numerous  myopes  we  may  find  a  visual  acuity 
of  about 

5%oto«/4„inM.of ?-?Dot, 

2%ot°*V      '•        11°    2D. 

"/eoto'Vsoo  »*°    4D. 

2%o„to   %„o  4to       D. 

%«,<*>   Vsoo      "       StolOD. 

On  testing  the  sight  at  the  far  point  of  the  myopic  eye, 
or  at  any  greater  distance,  after  correction  by  means  of 
concave  glasses,  it  may  be  found  normal  in  the  lower  and 
even  medium  degrees  of  M.  More  often,  however,  it  is 
found  reduced,  and  in  M.  of  over  6  D.  this  is  almost  in- 
variably the  case.  In  the  examinations  of  recruits  Seg- 
gel '  found  the  average  sight  of  fifteen  thousand  emme- 
tropic eyes  to  be  1.1,  as  tested  with  Snellen's  types,  while 
seventy-four  myopic  eyes,  of  0.5  to  0.75  D.,  gave  only 
0.92  V.  In  one  hundred  and  eighty-six  eyes  of  M.  3  to  3. 75 
D.,  the  V.  was  0.75  ;  in  sixty-eight  eyes  of  8  to  10  I),  the 
V.  was  0.53,  and  in  twelve  eyes  of  14  to  20  D.  the  V.  was 
only  0. 13.  Of  all  the  myopic  eyes,  only  about  twenty-five 
per  cent,  had  normal  sight.  This  reduction  of  sight  can- 
not be  accounted  for  on  optic  grounds.  It  depends, 
probably,  on  some  structural  or  nutritive  change  in  the 
retina,  caused  by  the  lesions  of  myopia. 

In  bright  light  the  myope  sees  better  on  account  of  the 
narrowing  of  the  pupil.  Myopia,  however,  is  character- 
ized by  a  pupil  of  more  than  average  width.     This  is 

*  For  the  sake  of  brevity  the  following  abbreviations  will  be  used  here- 
after, viz.,  M.  =  Myopia:  E.  =  Emmetropia;  H.  =  Hypermetropia ;  D. 
=  Dioptrics  ;  V.  =  Visual  acuity. 


usually  accounted  for  by  the  comparative  relaxation  of 
the  accommodative  apparatus,  which  in  uncorrected  M. 
is  less  called  upon  than  in  emmetropia.  Many  myopes 
diminish  the  size  of  the  aperture  through  which  light  en- 
ters by  partly  closing  their  lids— whence,  indeed,  the  name 
myopia  (jivetv,  to  wink).  In  some  lew  instances  myopes 
can  also  gain  another  advantage  by  partly  closing  their 
lids.  It  has  been  shown  by  Weiss,-  by  measurement 
with  the  ophthalmometer,  that  some  persons  can  thus  flat- 
ten the  cornea  and  thereby  correct  their  myopic  refrac- 
tion. This  habit  of  winking  gives  myopes  of  a  high 
grade  a  rather  characteristic  appearance.  Higher  degrees 
of  M.  reveal  themselves,  moreover,  very  often  by  the 
prominence  of  the  eyeballs,  due  to  their  excessive  length 
in  an  orbit  of  ordinary  size.  As  further  characteristics  of 
M.  maybe  mentioned  an  habitual  embarrassment  on  look- 
ing at  distant  objects  without  glasses,  on  account  of  the 
inability  to  recognize  details. 

The  power  of  accommodation  is  about  the  same  in  M. 
as  in  the  ideal  emmetropic  eye,  in  individuals  of  the  same 
age.  If  the  accommodation  is  not  exercised  much  on 
account  of  not  wearing  glasses,  and  hence  reading  or 
working  practically  near  the  far  point,  the  range  is  apt 
to  be  somewhat  reduced.  The  absolute  distance  between 
the  far  point  and  the  near  point  is,  of  course,  less  in  M. 
than  in  E.,  and  diminishes  the  higher  the  degree  of  W. ; 
for  we  measure  the  power  not  by  linear  distance,  but  by 
the  refractive  strength  of  the  glass  equivalent  to  the 
accommodation.  For  instance,  in  M.  —  rVi  with  an 
accommodative  power  of  £,  the  near  point  will  be  at  four 
and  a  half  inches,  for 
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while  a  myope  of  6  D.,  with  accommodative  power 
equal  to  4  D. ,  can  see  distinctly  at  ten  centimetres  dis- 
tance from  the  eye  ;  for 

6  D.  +  4  D.  =  10  D.  =  W  centimetres  =  10  centimetres. 
(Comp.  art.  Accommodation,  T[  41.) 

The  size  of  the  retinal  images  is  greater  in  M.  than  in 
E.,  because  the  size  of  the  image  (b)  is  to  the  size  of  the 
object  (B.),  as  the  distance  of  the  image  from  the  (second) 
nodal  point  (gM)  is  to  the  distance  of  the  object  from  the 
(first)  nodal  point  (g,) ;   or, 

b:B.  =  gH  :gi; 

and  in  M.  of  any  extent  g,,  is  greater  than  in  E.,  on  ac- 
count of  the  increased  length  of  the  eyeball.  However, 
the  enlargement  of  the  images  does  not  amount  to  more 
than  about  one  and  a  half  time  their  size  in  E.,  even  in 
the  highest  degrees  of  M.  ;  while  in  low  grades  it  is  very 
slight,  and  in  M.  due  to  relatively  too  great  a  convexity 
of  the  refracting  surfaces  it  does  not  exist. 

The  slight  advantage  of  amplification  of  retinal  im- 
ages in  M.  is  more  than  compensated  by  their  indistinct- 
ness, if  the  objects  are  beyond  the  far  point.  But  when 
the  objects  lie  within  the  range  of  the  accommodation 
the  myopic  eye  is  indeed  at  a  slight  advantage.  This 
benefit  is  too"  Blight,  however,  to  justify  the  popular 
notion  that  the  myopic  eye  is  a  strong  eye.  This  false 
belief  is  perhaps  also  based  on  the  idea,  that  in  M.  s 
are  not  needed  for  close  work  when  the  person  advances 
beyond  the  forty-fifth  year  of  life,  at  which  aire  specta- 
cles are  ordinarily  required.  But  this  slight  gain  is  more 
than  paid  for  by  the  necessity  of  wearing  glasses  all  the 
life  long  in  order  to  see  distinctly  in  the  distance,  while 
in  M.  greater  than  about  3  D.  it  is  not  advisable  to  work 
without  concave  glasses  at  any  age. 

Apart  from  the  indistinctness  of  sight  beyond  the  far 
point,  all  other  functions  of  the  myopic  eye  can  be  per- 
fect as  long  as  no  complicating  disease  of  the  eye  is  pres- 
ent. The  extent  of  the  visual  field,  the  color-sense  both 
of  the  centre  and  of  the  periphery  of  the  retina,  and  the 
power  of  distinction  of  differences  in  brightness,  do  not 
vary  in  M.  from  the  average.  In  the  higher  degrees  of 
M.  the  acuity  of  sight  is,  however,  very  often  below  the 
normal— almost  always  so  in  M.  of  over  7  D.,  and  not  in- 
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frequently  Id  M  greatei  than  8  D. ,  even  after  full  correc- 
tion with  concave  glasses  and  allowance  for  any  slight 
astigmatism  thai   maj   be  present.     Such  short-sighted 

with  reduced  V.  are  doI  necessarily  in  any  state  of 
progressive  disease.  The  cause  of  this  diminished  power 
of  distinction  is  aol  undei  itood.     In  the  uncomplicated 

,  the  ini.  ro  copic  autopsy  has  ool  Bhown  any  change 
in  the  retina.  While  concave  glasses  diminish  the  Bize 
of  the  ntinal  images,  thej  do  not  do  so  to  a  sufflcienl  ex- 
tcni  to  accounl  for  the  reduced  sight.  It  can  be  observed 
in  Minn-  thai  the  visual  acuity,  as  tested  after 

correction  with  glasses,  rises  considerably  during  the 
course  of  a  treatmenl  consisting  mainly  in  rest  of  the 
eyes.  Winn  i  omplications  arc  present,  which  occur  fre- 
quently in  the  higher  grades  of  .M.,  Bighl  may,  of  course, 
be  \i-ry  much  impaired,  and  in  many  unfortunate  in- 
stances  of  extreme  M.,  the  sensitiveness  of  the  retina  lias 
suffered  to  such  an  extent  thai  theoptic  correction  by 
means  i  >i  e  lasses  scarcely  improves  the  sharpness  of  vision. 
A  frequenl  occurrence  in  M.  is  the  insufficiency  of  the 
interna]  recti  muscles.  This  can  be  demonstrated  and 
measured  in  the  most  practical  way,  by  the  method  of 

Landolt.      A   small    lamp  or   candle   is   surrounded    by  a 

blackened  chimney,  a  vertical  slit  in  which  serves  as  an 
object  of  fixation.  While  the  patient  observes  attentively 
this  source  of  light,  the  candle  is  approached  to  the  eye 
until  the  internal  recti  muscles  are  no  longer  able  to  main- 
tain the  necessary  convergence  of  the  two  eyes,  where- 
upon the  slit  appears  in  double  images.  This  distance  is 
then  measured  in  inches  or  centimetres.  A  convenient 
manner  of  expressing  the  power  of  convergence  is  by 
means  of  the  "metric  angle"  notation,  devised  by  Na- 
gel,  which  correlates  the  power  of  convergence  to  the 
range  of  accommodation.  The  standard  by  which  we 
measure  the  power  of  accommodation  is  the  metric  lens 
or  I).,  a  lens  of  one  hundred  centimetres  focal  length. 
Similarly,  Nagel  chose,  as  a  unit  for  the  measurement  of 
the  power  of  convergence,  the  angular  rotation  of  the 
eyes  necessary  to  direct  them  toward  a  point  one  metre 
distant  from  the  forehead,  and  called  this  degree  of  an- 
gular deviation  of  the  eyes  a  metric  angle  (M.  A.).  In  or- 
der to  direct  both  eyes  toward  a  point  only  fifty  centi- 
metres oil,  twice  this  amount  of  convergence  is  required, 
equal  to  two  M.  A.,  while  a  convergence  of  twenty  ft.  A., 
which  is  about  the  limit  in  health,  enables  the  e}'es  to  be 
directed  toward  an  object  at  a  distance  of  five  centimetres 
from  the  forehead.  The  actual  degree  of  rotation  through 
which  each  eye  must  pass  in  order  to  converge  with  its  mate 
for  distinct  sight  at  any  given  distance,  depends,  of  course, 
upon  the  distance  between  the  two  eyeballs.  Practically', 
however,  we  do  not  find  that  the  inter-ocular  distance 
influences  the  absolute  power  of  convergence  to  any  no- 
ticeable extent.  Unless  there  are  mechanical  hindrances 
to  the  movement  of  the  eyes,  the  number  of  M.  A.  of 
convergence  which  the  individual  can  command  is  deter- 
mined by  the  relative  strength  of  the  internal  recti  mus- 
cles, as  compared  with  the  elastic  resistance  to  traction  of 
the  external  recti  muscles.  Clinical  observation  shows 
that  in  M.  the  balance  of  power  is  more  in  favor  of  the 
external  recti  than  in  H.  or  E.  The  majority  of  myopes 
cannot  maintain  the  convergence  for  a  point  two  or  even 
four  inches  from  the  eye,  and  an  object  brought  thus 
near,  for  instance  the  illuminated  slit  in  Landolt's  method, 
appears  in  double  images.  In  the  higher  grades  of  M., 
the  power  of  convergence  amounts  often  to  less  than  eight 
M.  A.  The  significance  of  this  insufficiency  of  the  in- 
ternal recti  muscles  is,  that  the  convergence  for  the  ordi- 
nary reading  distance  cannot  be  maintained  without  fa- 
tigue. We  cannot  exert  any  muscle  to  the  maximum  of 
its  strength  without  its  speedy  exhaustion.  Landolt  has 
found  thai  the  convergence  can  only  be  maintained  with 
comfort,  for  any  length  of  time,  if  about  one-third  of  the 
possible  number  of  M.  A,  is  made  use  of.* 


*  My  experience  In  the  higher  degrees  of  M.  leads  me  tn  differ  slightly 
from  Landolt,  In  expecting  munoular  asthenopia  when  the  number  of  avail- 
able M.  A.  is  less  than  three  time*  the  actual  number  at  If.  A.  required 
fur  work.  For  In  such  extreme  canes  the  Internal  rotation  is  Inn. tend 
mechanically  by  the  great  length  oi  the  eyeball,  although  the  balance  oi 
power  may  be  in  favor  of  the  internal  recti  muscles  fur  moderate  degrees 


Thus,  a  myope  with  a  power  of  convergence  of  12  M.  A. 
can  only  employ  four  of  them  to  advantage,  being  thus 
unable  to  read  at  a  shorter  distance  than  35  centimetres 
for  any  length  of  time  ;  or  if  he  lias  not  tin  12  M  A.  at  his 
disposal  and  persists  in  holding  his  boob  35  centimetres  off, 
bis  strength  will  soon  give  out.  The  result  is  asthenopia, 
the  inability  to  use  the  eyes  without  discomfort.  In  ci 
Of  TCrj  marked  insufficiency  of  the  internal  recti  muscles, 
the  condition  often  remedies  itself  after  a  while,  as  far 
as  mere  comfort  is  concerned,  by  the  loss  of  binocular 
vision.  In  such  casts,  in  which  convergence  can  be 
maintained  only  by  extreme  effort,  the  internal  recti 
muscles  relax  in  the  course  of  time  to  a  sufficient  extent 
to  cause  permanent  divergent  squint,  which  is  not  an 
uncommon  occurrence  id  ft. 

It   has   been    much   discussed    whether    the    M.     is  ihe 

cause  of  the  insufficiency  of  the  internal  recti  muscles  in 
the  first  place,  or,  on  the  other  hand,  how  important  a 

factor  the  muscular  anomaly  constitutes  in  the  Origin  of 
short-sightedness,  but  without  an  absolute  solution  of  the 

question  being  arrived  at.  It  is  quite  evident  that  any 
considerable  lengthening  of  the  eyeball,  Buch  as  exists 
in  the  higher  degrees  of  M.,  must  limit  the  converging 
power,  by  reason  of  the  greater  stretching  to  which  the 
external  rectus  muscle  is  subjected  when  the  eye  is 
rotated  inwardly.  For  in  such  high  grades  of  M.  the  eye- 
ball is  not  an  approximate  sphere,  but  is  elongated  at  its 
posterior  pole,  which  prominence  must  push  the  external 
rectus  muscle  outward,  and  thereby  stretch  it  when 
the  eyes  converge. 

Much  less  reliable  than  the  method  of  Landolt,  for  the 
detection  of  insufficiency  of  the  internal  recti  muscles,  is 
the  plan  of  observing  the  position  which  the  one  eye 
assumes  when  excluded  from  binocular  sight  by  cover- 
ing it.  A  moderate  degree  of  divergence  of  either  eye 
undercover,  while  the  other  looks  at  an  object,  is  quite 
common,  even  when  by  Landolt's  methods  the  power  of 
convergence  is  found  normal.  Of  course,  very  decided 
divergence  resulting  upon  tin-  exclusion  of  binocular 
sight,  indicates  insufficiency  of  the  internal  recti  muscles, 
but  gives  no  measure  of  its  extent. 

Besides  Ihe  muscular  asthenopia  due  to  insufficiency 
of  the  internal  recti  muscles,  the  myopic  eye  Buffers  oc- 
casionally from  a  form  of  asthenopia  peculiar  to  short- 
sightedness. Before  ascribing  the  difficulty  of  using  the 
eyes  to  the  M.  as  such,  in  any  given  ease,  we  must  ex- 
clude all  other  causes  of  asthenopia  We  can  distinguish 
between  the  following  varieties  of  asthenopic  complaints  : 

I.  Asthenopia  of  conjunctival  origin,  in  which  a 
chronic  inflammatory  state  of  the  conjunctiva  (generally 
marked  by  the  presence  of  minute  follicles)  is  the  cause. 

II.  Asthenopia  due  to  disease  of  the  lachrymal  Bi 
duct,  in  which  the  overflow  of  tears  brought  on  by  activity 
of  the  eyes  irritates  them  after  a  while,  so  as  to  interfere 
with  their  comfortable  use. 

III.  Asthenopia  of  nasal  origin,  hitherto  but  little  re- 
cognized. In  this  form,  quite  frequent  in  the  writer's 
experience,  the  interference  with  the  use  of  the  eyes 
shows  itself  in  about  the  same  way  as  in  the  varieties 
previously  mentioned.  On  using  the  eyes — for  reading 
or  for  other  close  work — they  become  irritable  and  often 
slightly  reddened,  smart  and  itch,  until  actual  pain  ends 
the  attempt  to  use  them.  In  the  nasal  form  the  inter- 
ference with  the  work  begins,  as  a  rule,  pretty  soon  after 
use  of  the  eyes  ;  and,  indeed,  patients  with  "this  trouble 
are  generally  not  entirely  free  from  annoyance,  even 
when  the  eyes  are  at  rest.  The  discomfort  in  this  form 
is  not  fully  relieved  by  a  night's  rest,  and  if  anything,  ag- 
gravated by  the  recumbent  position  during  sleep.  The 
nasal  change  causing  this  asthenopia  may  be  very  slight 
— a  low  grade  of  catarrhal  inflammation,  or  merely  en- 
largement of  the  plexus  of  blood-vessels.  In  doubt- 
ful cases  the  diagnosis  depends  on  the  result  of  the  nasal 

of  convergence.  I  hare  seen  myopes  of  six  to  seven  D..  with  only  eight 
M.  A.  of  convergence  a!  their  disposal,  work  comfortably  at  about  twenty 
centimetres  distance,  it  must  be  remembered  that  in  the  case  of  such 
elongated  eyeballs,  the  work  imposed  upon  the  internal  recti  muscles  in- 
rmnnrn  m  almost  a  geometric  ratio  with  every  additional  SI.  A.  of  con- 
vergence. 
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myopia. 
Itlyopia. 


treatment  by  astringents,  especially  the  use  of  nitrate  of 
silver,  or  the  galvano-cautery.  It  is  not  rare  to  find  these 
three  different  forms  of  asthenopia  combined. 

IV.  Muscular  Asthenopia,  as  described  in  the  previous 
paragraph,  and  due  to  insufficiency  of  the  internal  recti 
muscles.  In  this  and  the  accommodative  variety  of  as- 
thenopia, to  be  presently  mentioned,  the  discomfort — 
being  a  muscular  fatigue — amounts  to  an  actual  ache, 
besides  the  other  signs  of  irritability  of  the  eyes  pre- 
viously referred  to.  Moreover,  the  exhaustion  of  the 
muscles  can  give  rise  after  a  while  to  blurring  of  the  ob- 
jects viewed. 

V.  Accommodative  Asthenopia.  This  form  of  inabil- 
ity to  use  the  eyes  persistently  occurs  in  M.,  whenever 
the  accommodative  apparatus  cannot  be  adjusted  for  the 
reading  or  working  distance  without  fatigue.  The  range 
of  accommodation  sinks  in  M.,  with  age,  at  the  same  rate 
as  in  the  emmetropic  eye.  The  myope  is  not  exempt  from 
presbyopia,  and  in  M.  of  less  than  about  two  D.  he  must 
make  use  of  convex  glasses  for  work  as  he  grows  old. 
But  a  strain  of  the  accommodation  must  occur  even  in  M. 
of  any  degree,  if  the  individual  wears  his  fully  correcting 
concave  glasses  for  work  at  a  time  when  his  accom- 
modative power  has  become  enfeebled  by  age  or  any  ex- 
hausting disease.  Another  common  cause  of  asthenopia 
is  the  combination  of  M.  with  astigmatism.  Further  ref- 
erence to  this  subject  will  be  found  in  the  paragraph  on 
Treatment. 

VI.  Neurasthenic  Asthenopia  shows  itself  as  an  in- 
ability to  use  the  eyes  for  work,  for  any  length  of  time, 
in  the  various  forms  of  nervous  exhaustion.  In  such 
cases  no  further  cause  can  be  assigned  beyond  the  speedy 
exhaustibility  of  the  muscles  in  general,  and  of  the 
nervous  system.  This  complaint  can  of  course  occur  in 
M. ,  as  well  as  in  any  other  type  of  eyes. 

VII.  Myopic  Asthenopia  proper  can  be  recognized  only 
after  excluding  the  other  forms  of  complaint.  These 
patients  can  generally  use  their  eyes  for  perhaps  half  an 
hour  or  more,  without  suffering  from  any  feeling  of 
strain  and  discomfort.  They  complain  often  of  sensi- 
tiveness to  light,  and  are  annoyed  by  the  appearance 
of  dark  specks  floating  in  front  of  the  eyes.  Myopic 
asthenopia  is  most  likely  to  occur  in  eyes  the  M.  of 
which  is  increasing  at  a  more  or  less  rapid  rate,  be  it  a 
low  or  high  grade  of  short-sightedness.  Generally  the 
acuity  of  sight  is  found  reduced  even  on  full  correction, 
and  in  these  very  cases  the  visual  power  can  often  be  im- 
proved by  rest  and  treatment.  We  do  not  fully  under- 
stand the  cause  of  the  asthenopia  dependent  upon  M., 
and  must  refer  it  to  nutritive  disturbances  in  the  eye  pro- 
duced by  the  elongation  of  the  eyeball. 

Myopia  Complicated  with  Astigmatism. — The  joint  oc- 
currence of  M.  and  astigmatism  is  much  more  common 
than  is  usually  acknowledged  in  ophthalmic  literature. 
Among  the  many  examinations  of  the  refraction  of  school- 
children and  other  classes  of  persons,  published  by  nu- 
merous authors,  astigmatism  is  scarcely  mentioned,  yet 
the  writer's  records  show  this  complication  to  be  present 
in  about  one-half  of  his  cases  of  M. ,  to  the  extent  of  at 
least  0.5  D.,  and  mostly  more  than  1  D.  These  are  rec- 
ords, however,  of  private  practice,  which  would  include 
relatively  more  of  the  refractive  complaints  that  could 
not  be  corrected  satisfactorily  by  the  purchase  of  glasses 
without  expert  examination.  Any  proportion  may  ex- 
ist between  the  degree  of  M.  on  the  one  hand,  and  astig- 
matism on  the  other.  The  occurrence  of  this  complica- 
tion may  subject  the  myope  to  asthenopic  complaints,  if 
the  inequality  in  the  refraction  of  the  two  meridians  is  at 
all  considerable,  unless  the  visual  power  is  reduced  ;  for 
the  less  the  retina  is  sensitive  to  circles  of  diffusion,  the 
less  disturbance  is  produced  by  them,  and  the  less  is  the 
tendency  to  strain  of  the  ciliary  muscle  in  the  attempt  to 
correct  the  indistinct  sight.  The  astigmatism  increases 
the  apparent  M.,  at  least  as  judged  by  the  visual  acuity 
when  not  corrected  by  lenses,  and,  indeed,  on  trial  a  con- 
cave glass  may  be  accepted  which  corresponds,  not  to 
the  real  M.,  but  approximately  to  the  refraction  in  the 
most  myopic  meridian.  There  is  often,  in  such  cases,  ir- 
regular contraction  of  the  ciliary  muscle  on  attempting 


to  see  accurately,  which  equalizes  in  part  or  entirely  the 
refraction  in  the  different  meridians.    On  the  other  hand, 
M.,  apparently  increased  by  astigmatism,  is  less  likely  to 
prove  progressive  than  would  be  a  simple  M.  of  the  same 
degree.     The  writer's  experience,  based  on  the  continued 
observation  of  many  such  complicated  cases,  favi 
view  that  the  greater  the  amount  of  astigmatism,  as  com- 
pared with  the  degree  of  M.  present,  the  more  likely  is 
the  optic  effect  to  be  the  result  of  a  stationary  ai 
the  shape  of  the  eyeball,  without  tendency  to  further 
increase  or  secondary  complications.     Astigmatic 
however,  have  often  a  reduced  sight  even  on  full  i 
tion,  not  as  the  result  of  morbid  changes,  as  in  M. ,  but  as 
a  congenital  defect. 

Cilia/')/  Spasm. — Whenever  the  ciliary  muscle  contracts 
and  the  accommodative  apparatus  is  put  into  play,  the 
refractive  power  of  the  eye  is  increased,  so  that  the  ac- 
commodating emmetropic  eye  is  optically  comparable  to 
a  myopic  eye.  Any  actual  spasm  of  the  ciliary  muscle 
can  therefore  simulate  myopia.  But  it  is  only  justifiable 
to  speak  of  a  ciliary  spasm  when  the  contraction  of  that 
muscle  does  not  cease  on  relaxing  all  efforts  at  distinct 
sight,  and  when  it  requires  the  paralysis  of  the  ciliary 
muscle  by  means  of  atropine  (or  one  of  its  substitutes)  in 
order  to  remove  the  apparently  myopic  refraction. 

Different  from  such  tonic  spasm  is  the  activity  of  ac- 
commodation maintained  in  the  interest  of  distinct  sight 
during  all  attempts  at  recognition  of  objects.  A  typical 
instance  of  this  is  the  complete  or  partial  correction  of 
hypermetropia  by  accommodative  activity,  which,  how- 
ever, relaxes  when  the  individual  gazes  vacantly  without 
looking  sharply  at  any  object.  By  means  of  the  ophthal- 
moscope the  actual  refraction  can  be  accurately  measured 
in  such  instances,  as  long  as  the  patient  makes  no  effort 
to  recognize  anything  sharply.  But  as  soon  as  he  fixes 
his  attention  upon  small  objects  at  a  distance,  the  ophthal- 
moscope shows  at  once  an  apparent  increase  of  refraction. 
For  this  very  reason  a  correct  estimation  of  the  refractive 
deficiency  in  H.  cannot  be  made  with  glasses  and  reading 
tests,  because  the  attempt  at  sharp  sight  provokes  the 
compensating  action  of  the  ciliary  muscle.  This  reflex 
activity  of  the  accommodative  apparatus  may  overreach 
its  aim,  and  raise  the  apparent  refraction  to  a  higher  de- 
gree than  is  of  service  in  the  special  case.  Thus  a  slight 
astigmatism,  either  myopic  or  more  often  hypermetropic, 
may  be  converted  into  apparent  M.  by  ciliary  contrac- 
tion. But  in  such  instances  the  ophthalmoscope  decides 
at  once  the  real  state  of  refraction,  as  long  as  the  patient 
makes  no  effort  to  see  distinctly  during  the  time  of  exam- 
ination. This  instrument,  however,  cannot  distinguish 
between  M.  and  real  tonic  spasm  of  accommodation,  and 
in  any  such  doubtful  cases  the  diagnosis  must  be  made  by 
comparing  the  refraction  before  and  after  paralysis  by 
atropine. 

Instances  of  real  ciliary  spasm  are  rare.  According  to 
general  experience,  as  well  as  my  own,  ciliary  spasm  may 
be  brought  on  by  severe  eye  strain,  especially  in  slightly 
hypermetropic  or  astigmatic  eyes,  and  sometimes  by 
slight  injuries  to  the  eye.  I,  at  least,  have  never  seen  it 
occurring  in  genuine  M.  A  few  instances  have  been  ob- 
served in  the  course  of  nervous  diseases,  among  them 
one  by  the  writer  after  a  hemiplegic  stroke.3  Such  ciliary 
spasm  may  give  rise  to  fatigue  and  other  asthenopic  symp- 
toms, while  in  other  cases  nothing  is  complained  of  but 
the  indistinctness  of  sight.  The  spasm  of  accommoda- 
tion resulting  from  eye  strain  is  completely  removed  by 
the  instillation  of  atropine  solution  (or  any  of  its  substi- 
tutes), and  will  generally  not  return  if  the  eyes  are  rested. 
In  other  cases,  especially  those  of  nervous  disturbances, 
the  use  of  a  drug  paralyzing  the  ciliary  muscle  may  have 
to  be  repeated  for  a  variable  length  of  time  in  order  to  re- 
store the  natural  condition. 

Ciliary  spasm  has  been  claimed,  by  Dobrowolsky  *  and 
various  other  authors,  to  be  a  frequent  complication  of 
M.,  and,  indeed,  to  be  an  important  factor  in  the  origin 
and  growth  of  short-sightedness.  It  has  been  asserted 
that  in  many  cases  of  M.  the  refraction  is  lowered  by  the 
action  of  atropine,  and  that  it  sometimes  requires  the  pro- 
longed use  of  this  drug  in  order  to  learn  the  real  state  of 
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refraction.  No  direct  proof,  however,  has  been  offered 
that  this  alleged  spasm  Increases  the  refraction  perma- 
nently, and  its  influence  od  the  progress  of  M.  is  a  mere 
li\  pot hesis, 

M..si  of  the  cases  cited  by  Dobrowolsky  and  others 
ought  really  to  be  referred  to  the  physiological  tonu 
the  ciliary  muscle.  The  use  of  atropine  reduces  tl 
fraction  to  the  extent  ol  0.5  to  0.76  1).  in  most  eyes. 
whether  they  be  mj  opic,  emmetropic,  or  hypertropic,  and 
this  change  can  be  recognized  by  means  of  the  ophthal- 
moscope as  well  as  L\  subjective  testa  with  glasses.* 

This  tonus  does  not  exist  in  all  eyes,  but  its  presence  in 
the  majority  of  cases,  without  annoyance  or  demonstrable 

evil  influence  of  any  kind,  shows  it  to  be  a  normal  occur- 
rence. I  [ence  a  reduction  of  refraction  of  less  than  one  D. 
on  atropinizing  in  M.  cannot  be  claimed  as  indicating  a 
morbid  condition   peculiar  to  M.     The  alleged  ciliary 

spasm   which    the  defenders  of   the   accommodation   the 

ory  of  M.  have  observed  rarely  exceeds  1  I).  Hence  the 
view  that  M.  is  influenced  by  such  spasm  of  accommoda- 
tion Cannot  be  based  upon  the  frequent  association  of  the 
two  anomalies,  in  my  own  experience,!  comprising  not 
far  from  one  thousand  cases  of  M.,  1  have  never  seen  a 
typical  spasm  of  accommodation  complicating  .M.  winch 
(according  to  the  previous  definition  of  ciliary  spasm) 
could  not  be  determined  ophthalmoscopieally.  I  have 
formerly  atropinized  nearly  every  case  of  M.,  quite  often 
using  the  drug  a  number  of  times.  Later  on  1  have  em- 
ployed bomatropine  instead,  having  assured  myself  that 
three  to  live  instillations  of  the  two  per  cent,  solution 
produce  as  much  effect  as  atropine,  while  its  action,  last- 
ing only  during  the  same  day,  is  less  annoying  to  the  pa- 
tient, tout  I  have  seen  no  confirmation  of  the  accommoda- 
tive theory  of  the  origin  of  M.  Excessive  action  of  the 
ciliary  muscle,  apparently  increasing  the  M.  during  efforts 
at  sight  and  trial  with  glasses  hut  relaxing  during  the 
ophthalmoscopic  examination,  I  have  met  with  occasion- 
ally, but  not  very  often,  in  simple  M.  Almost  all  these 
cases  had  unequal  refraction  iu  the  two  eyes,  which  in- 
equality I  must  hence  consider  as  a  cause  of  over-action 
of  the  ciliary  muscle.  But  in  the  immense  majority  of 
examinations  in  M.,  even  where  the  refraction  was  not 
alike  in  the  two  eyes,  I  have  found  no  anomaly  of  accom- 
modation. In  M.,  however,  complicated  with  astigma- 
tism, ciliary  over-action  is  almost  the  rule.  Yet  these  are 
the  very  cases  which,  according  to  my  experience,  show 
least  tendency  to  progressiveness. 

CoiTKBB  and  FREQUENCY  ok  Myopia. — The  impor- 
tance of  myopia  as  a  public  evil,  on  account  of  its  incon- 
venience, its  influence  on  sight,  and  the  danger  to  which 
it  subjects  the  eye  in  its  higher  grades,  is  all  the  greater 
on  account  of  its  frequency.  Shortsightedness  is  one  of 
the  evils  of  modern  civilization,  and  its  distribution  de- 
pends, to  no  slight  extent,  on  the  present  modes  of 
higher  education.  Congenital  nearsightedness  is  proba- 
bly quite  rare,  since  in  infants'  eyes  the  myopic  refrac- 
tion is  i  he  exception.  A  statement  to  the  contrary  was 
formerly  made  by  Jaeger,5  who  found,  ophthalmoscopie- 
ally, in  KMi  babes  78  instances  of  M.,  17  of  II.,  and  but 
5  of  E.  All  later  observers,  however,  agree  that  the 
prevalent  refraction  shortly  after  birth  is  H..  but  that 
it  requires  the  use  of  atropine,  which  Jaeger  did  not  use, 
in  order  to  determine  it  correctly.  It  has  even  been 
noted  that  the  atropine  solution  must  be  used  quite  thor- 
oughly in  order  to  exclude  accommodative  action  in 
babes.  Ely'  found,  in  154  atropinized  eyes  of  infants 
soon  after  birth,  27  M.,  21  E.,  and  106  II.      A  still  smaller 

percentage  of  M.  was  counted  by  Coenigstein,  Bchleich, 

tririch,  and  Bjcrruin  ;  and  none  at  all  by  Germann.1  in 
85  babes.  Horstmann8  gives  the  following  statistics  of 
100  atropinized  eyes  in  each  of  three  scries,  the  first  being 
babes  between  the  eighth   and   thirtieth  day;   the  second, 

*  Investigations  on  the  eyes  of  infants  bj  Jaeger,  BIy,  and  man]  oth- 
ers, seem  to  Bhon  that  in  many  ciims  th.Tr  exist-,  soon  after  birth,  a  tonus 
of  tin-  ciliary  muscle,  winch  may  amonnl  t<>  several  D.,  nml  which  makes 
the  eye  appear  myopic  on  ophthalmoscopic  examination.  Hie  very  fre- 
quency of  this  occurrence  in  infantile  eyes,  most  of  which  axe  hyperme- 
tropic proves  thai  11  has  no  bearing  on  the  present  question. 

t  My  experience  Ie  fully  corroborated  by  a  very  thorough  school  exam- 
ination under  the  inSuenoe  of  bomatropine  by  Duerr.11 


infants  of  one   to   two  years,  and    the  third,  children  of 
four  to  five  years  ot 


It      M.      M.      E.      II       H.      II.      H.      H       H. 

::  li  S  I).  1  I),    o     l  ie  ■.'  D.  8  D.  l  D  5  1).  U  D. 
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Children  4    to  5  years 
of  age 
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This  table  shows  strikingly  how  the  refraction  in- 
creases during  childhood,  both  by  the  diminution  of  the 
percentage  of  II.  and  the  growth  of  M.  in  number  and 
degree. 

The  eyes  of  school-children  have  been  examined  statis- 
tically by  numerous  observers,  whose  results  agree  in  the 
main.  There  are  now  on  record  the  figures  obtained 
from  over  150,000  scholars.  The  results  show  that  M. 
increases  steadily  from  the  lower  to  the  higher  chtl 
both  in  percentage  and  in  the  average  of  its  degree.  Hy- 
permetropia,  on  the  other  hand,  diminishes  as  the  pupils 

advance  in  grade,  but  not  in  the  same  proportion  as  M. 

augments,  for  many  cases  of  apparent  E.  prove  to  be 
latent  II.,  as  the  children  grow  older  and  lose  part  of 
their  range  of  accommodation.  Moreover,  an  eye  which 
is  still  markedly  hypermetropic  at  the  time  school  is  en- 
tered is  not  as  likely  to  change  to  M.  as  the  emmetropic 
organ.  The  variations  in  the  figures  found  by  differ- 
ent examiners  are  due  partly  to  the  conditions  of  the 
children,  their  nationality,  and  descent,  as  well  as  to  un- 
avoidable accident,  wherever  the  total  number  examined 
was  not  a  very  large  one.  There  is  also  a  difference  in 
the  limit  assigned  by  different  authors  to  E.,  some  in- 
eluding  in  E.  all  myopes  and  hypermetropes  of  less  than 
1  D.,  while  others  recognized  JM.  when  a  glass  of  0.5  D. 
was  found  to  improve  vision.  Some  examined  subjec- 
tively, with  reading  test  and  trial-glasses,  while  others 
relied  on  the  ophthalmoscope. 

Cohn9  furnishes  the  following  table,  based  on  the  ex- 
amination of  10,060  children.  The  refraction  was  de- 
termined subjectively,  and  without  the  use  of  atropine. 
all  H.  and  M.  of  less  than  1  IX  being  reckoned  as  E.  The 
school  grades  are  stated  in  black  figures.  1  being  the 
highest.  The  uumber  of  classes  varies,  of  course,  with 
the  kind  of  school.  The  schools  are  iu  the  City  of  Bres- 
lau,  except  the  country  schools. 

Percentage  of  Mtopia. 


School  * 

No.     of 

pupils. 

In  Ghadk. 

8 

7 
2 

;; 

6 

7 
0 

7 

11 
11 
14 

e 
in 
is 
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17 
19 

6 
6 
86 
18 
19 

•js 
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1 
8 
16 
18 
27 
88 
81 
80 

■i 

I 

4 

IS 
9 

1 

Twenty  city  elementary  echools. 
Two  advanced  schools  for  girls. . 

1.486 
4.978 
834 
426 
502 
639 
532 
663 

1 

3 

10 
19 

15 

"  Realschtile"  (z.  heil.  (leist.)  .. 
Gymnasium  (Msigdalenen) 

X 

•Js 
48 
86 

59 
SB 

65 

47 

The  numerous  reports  of  school  examinations  by  other 
authors  confirm,  without  exception,  Cohn's  results.   They 

all  show  a  steady  increase  of  M.  on  advancing  from  class 
to  class.  Where  irregularities  or  exceptionally  high  or  low 
figures  occur,  they  arc  occasioned  by  accident  among  a 
number  of  scholars  too  small  for  statistical  purposes.  As 
the  result  of  the  examination  of  !).:!44  boys  in  'J4  German 
"  Gymnasia  "  .and  "  Hcalschulen."  by  various  observers, 
Cohn  gives  the  following  figures,  ranging  from  the  low- 
est tO  highest  grades,  viz.,  22,  ~7.  36,  46,  55,  and  58  per 
cent,  of  M.  The  refraction  Of  girls  was  found  about  the 
same  as  that  of  boys  in  the  corresponding  school  -grades. 
In  this  country,  examinations  have  not  been  made  as 

*  The  German  " Gymnasium "  is  the  preparatory  school  for  the  uni- 
versity, comprising  largely  a  classical  course  and  exacting  very  much 
work  of  the  pupils.  The  "Realschule"  teaches  less  chtssiCR  and  mere 
science  ;  it-  pupils  enter  and  leave  it  younger  on  an  average  than  in  the 
Gymnasium.  The  advanced  schools  for  earls  correspond  to  our  female 
seminaries,  but  have  a  less  extended  course. 
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extensively  as  in  Germany,  but  as  far  as  they  go  they 
show  a  similar  increase  of  M.  with  advancing  education, 
though  the  total  number  of  myopes  may  be  somewhat 
less  than  in  European  countries.  Agnew ,0  reports  sta- 
tistics gathered  by  Ayres  and  Williams,  in  Cincinnati, 
showing :  Ten  per  cent.  M.  and  83+  per  cent.  E.  among  209 
children  in  district  school ;  14  per  cent.  M.  and  80  per 
cent.  E.  among  210  children  in  intermediate  school  ;  16 
per  cent.  M.  and  78  per  cent.  E.  among  210  children  in 
high  school.  In  New  York,  there  were  found  by  Prout 
and  Mathewson,  among  549  college-students :  Twenty-nine 
per  cent.  M.  and  57£  per  cent.  E.  in  the  introductory  class  ; 
40  per  cent.  M.  and  42£  per  cent.  E.  in  the  freshman  class ; 
40  per  cent.  M.  and  42£  per  cent.  E.  in  the  sophomore  class ; 
56  per  cent.  M.  and  37  per  cent.  E.  in  the  junior  class  ;  37 
per  cent.  M.  and  50  per  cent.  E.  in  the  senior  class. 
Among  300  students  in  the  Brooklyn  Polytechnic  Insti- 
tute, academic  department,  they  found  10  per  cent.  M. 
and  56  per  cent.  E.,  but  among  158  boys  in  the  collegiate 
department,  28£  per  cent.  M.  and  53  per  cent.  E.  Loring 
and  Derby  u  examined  New  York  schools,  both  ophthal- 
moscopically  and  with  trial  glasses,  including  in  M.  the 
lowest  degrees  down  to  ^ .  Their  percentage  was,  among 
scholars  six  to  eight  years  of  age,  3.55  per  cent.  M. ;  nine 
to  ten  years  of  age,  5  per  cent. ;  eleven  to  twelve  years  of 
age,  10  per  cent. ;  fifteen  to  sixteen  years  of  age,  15  per 
cent. ;  seventeen  to  eighteen  years  of  age,  20  per  cent. ; 
eighteen  to  nineteen  years  of  age,  25  per  cent. ;  twenty  to 
twenty-one  years  of  age,  26.8  per  cent.  On  classifying 
the  scholars  according  to  their  descent,  they  found  24  per 
cent.  M.  among  children  of  German  parentage  ;  20  per 
cent.  M.  among  children  of  American  parentage  ;  14  per 
cent.  M.  among  children  of  Irish  parentage.  Among  457 
negro  children,  in  New  York  schools,  of  the  age  of  five 
to  nineteen  years,  Callan li  counted  but  12  myopes,  equal 
to  2.6  per  cent.  These  variations  in  the  frequency  of  M., 
according  to  race  or  nationality,  constitute  a  forcible  ar- 
gument in  favor  of  an  hereditary  disposition.  In  the 
public  schools  of  Philadelphia,  Risley 13  found  an  average 
of  13.7  per  cent.  M.,  11.2  per  cent.  E.,  and  74  percent. 
H.  in  all  classes  together.  The  proportion  of  M.  increased 
here,  as  well  as  elsewhere  from  grade  to  grade,  but  the 
total  frequency  was  less  than  in  European  schools. 

In  Chicago  an  examination  of  scholars  in  public 
schools,  by  W.  F.  Smith, u  showed, 

Among  220  eyes  of  pupils  of  the  age  of    6  to    8  years,    4. nil  per  cent.  M. 

••       230    ' 8  to  10      •■        5.H5         "         M. 

•'      346        "  "         "  "      10  to  12      "      10.98        "         M. 

"       814         "  "  "  "       12  to  14      "      12.89         "         M. 

"       204         "  "  "  '■      14  to  15      '•       16.17         "         M. 

and  in  the  high  school, 

Among  242  eyes  of  pupils  of  the  age  of  15  to  16  years,  17.76  per  cent.  IT. 

'•      245        "  "          "          •'      16  to  18      "      23.26        "        M. 

79        "  '•         "          '•      18  to  19      •■      25.31        "        M. 

48        "  "         "          "      19  to  20      "      27.08        "        AT. 

The  average  degree  of  M.  advances  during  school  at- 
tendance, as  well  as  does  the  number  of  myopic  eyes. 
But  since  the  percentage  of  high  M.  is  not  very  large 
compared  with  the  lower  degrees,  and  since  in  every 
higher  class  of  school  fresh  cases  of  incipient  M.  are 
found,  a  mathematical  average  does  not  convey  the  full 
importance  of  the  progress  of  the  anomaly.  More  strik- 
ing are  the  results  of  Cohn  on  re-examining  the  scholars 
in  a  Breslau  gymnasium  in  1871,  after  an  interval  of  one 
and  a  half  year.  Of  the  number  previously  tested  there 
remained  84  pupils,  whose  refraction  had  been  emme- 
tropic, and  of  whom  14  =  16  per  cent,  had  become  my- 
opic, while  of  the  54  cases  of  M.  previously  noted,  28  = 
52  per  cent,  had  increased  in  M.  The  average  degree  of 
these  myopes  had  risen  from  5-^-5  to  rkx- 

H.  Derby  15  traced  the  refraction  of  254  students  from 
their  entrance  in  Amherst  College,  at  an  average  age  of 
nineteen  years,  until  their  graduation  four  years  later.  On 
entering  there  were  39  cases  of  H.,  of  which  1  changed 
to  M.,  2  diminished  in  H.,  27  remained  stationary,  9  in- 
creased in  H.  ;  125  cases  of  E. ,  of  which  29  changed  to 
M.,  86  remained  stationary,  10  changed  to  H.  ;  90  cases 
of  M.  (35.47  per  cent.),  of  which  32  remained  stationary, 


58  increased  in  M.;  and  thus  the  percentage  of  M.  in- 
creased to  47.2  per  cent,  in  four  year*. 

The  distribution  of  M.  throughout  the  population,  and 
its  dependence  on  school  education  and  eye-work  is  well 
shown  by  statistics  gathered  among  recruits,  in  coun- 
tries where  military  service  is  compulsory.  The  recruits 
are  all  of  the  age  of  eighteen  to  twenty  years.  Seggel l 
classified  1,810  Bavarian  recruits  according  to  their  oc- 
cupation and  social  rank  as  I.,  farmers  ;  *  II.,  laborers  ; 
III.,  artisans  and  musicians  ;  IV.,  volunteers,  who  must 
have  passed  a  high  examination  in  order  to  enter  as  priv- 
ileged soldiers  ;  including  also  in  class  IV.  occupations 
taxing  the  eyes,  like  type-setting.  Drawing  the  line  be- 
ween  M.  (or  H.)  and  E.  at  T^,  he  found, 

E.  H.  m. 

Per  cent.  Per  cent.  Per  cent. 

In  Class  1 78.3  19.7  2.0 

II 71.4  25.5  3.1 

III 70.5  21.0  8.5 

IV 35.8  6.7  57.5 

Very  valuable  statistics  have  been  collected  by  Tschern- 
ing  '6  in  Denmark.  He  divided  his  material  at  the  ex- 
aminations for  the  army  into  six  classes,  including  in 
I.,  university  students  ;  II.,  bookkeepers  and  merchants 
doing  office  work  ;  III.,  educated  people,  like  civil  en- 
gineers, architects,  actors,  etc.,  who  have  not  passed  a 
university  course  (in  Denmark);  IV.,  artisans  engaged 
in  fine  work  ;  V. ,  artisans  doing  coarse  work  ;  and  VI. , 
laborers,  farmers,  and  sailors.  He  examined  ophthalmo- 
scopically,  and  included  under  the  head  E.  all  M.  and  H. 
of  less  than  1  D.,  which  limit  makes  his  figures  for  M. 
apparently  small.  Tscherning  observed  a  percentage  of 
M. 
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in  Class  I. . , 
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1.0 

82.3 
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"      1.009 

"      II.. 

3.8 

8.9 

2.2 

0.6 

15.7 

79  6 

4.5 

270 

"     III. 

4  0 

7.4 

1.8 

0.0 

18.8 

85.5 

1.1 

566 

"     IV. 

4.0 

6.3 

1.0 

0.2 

11  (i 

84  2 

4.0 

"       2,861 

"    v.. 

13 

2.5 

0.5 

0.8 

5.2 

89.7 

5.0 

"       2,326 

"     VI. 

0.7 

0.8 

0.2 

0.6 

2.4 

94.7 

2.5 

These  figures  show  strikingly  the  increase  of  M.  with 
the  greater  application  of  the  eyes  during  youth.  Ac- 
cording to  Tscherning  the  degree  of  M.  principally  in- 
fluenced by  eye  work,  is  comprised  between  2  and  9  D., 
and  more  especially  between  3  and  6  D.  Myopia  below 
1  D.  he  did  not  attempt  to  separate  from  E.,  and  he  re- 
gards it  as  a  structural  type  of  eyes  equally  common  in 
all  classes  of  the  population,  and  not  influenced  at  all 
by  eye-work.  Excessive  M.,  above  9  D.,  was  found  in 
about  the  same  small  proportion  throughout  the  entire 
population,  and  this  form  is  hence  considered  by  Tschern- 
ing as  a  progressive  disease,  not  at  all  dependent  on  the 
use  of  the  eyes. 

The  ultimate  course  of  M.  with  the  advance  of  life 
cannot  be  learned  from  school  or  military  statistics,  but 
only  from  professional  experience.  Donders  has  pointed 
out  three  types  of  M.  according  to  its  progress,  viz.,  the 
stationary  form,  the  temporarily  progressive  form,  and 
the  permanently  progressive  variety.  The  stationary 
form  of  M.  deserves  its  name  only  as  judged  after  the 
age  of  puberty.  Not  being  congenital  in  the  great  ma- 
jority of  cases,  it  begins  at  some  time  between  the  eighth 
and  twelfth  years  of  life  and  increases  slowly,  to  become 
really  stationary  between,  perhaps,  the  fifteenth  and 
twentieth  years.  It  is  mostly  of  a  lower  degree  than 
about  2.5  D.,  but  may  exceptionally  amount  to  more, 
even  to  6  D.  The  temporarily  progressive  form,  when 
detected  at  the  age  of,  perhaps'  ten  or  twelve  years,  has 
already  reached  several  D.,  and  attains  its  limit  of  per- 
haps 4  or  6  D.  at  about  the  thirty-fifth  year  of  life. 
The  permanently  progressive  form  of  M.  begins  early  in 
childhood,  has  usually  reached  over  5  or  6  D.  before  the 

*  The  farming  population  in  Europe  has  not  the  literary  ambition 
found  in  this  country,  although  attendance  at  elementary  schools  la 
compulsory. 
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twentieth  year,  and  continues  to  increase  --t «-:i<  i i  1  \-  during 
the  greater  pari   of  life.     These  types  intermingli 
thai  ii"  sharp  limit  can  be  drawn  between  them. 

A   myopia  which  ceases  to  progress  after  the  ag 
pubertj  can   be  considered  as  an  inconvenient,  but  not 
dangerous,  anomaly  of  the  structure  of  theeye     Short 
Bightedness,    however,    of    a    permanently    progressive 
course  i-   mimic  than  an  inconvenience  .  tl  is  a  morbid 
change  Involving  great    danger   to  the  internal v   of  the 
ey<    and  the  more  marked   its  progress  and  the  hi 
the  degree  it  has  reached,  the  greater  is  the  chance  oil  its 
leading  to  destructive  complications.     In  the  forms  of 
M.  intermediate  between  the  stationary  and  the  pro 
Bive  types,  it  i>  often  difficult  to  form  a  judgment  of  their 
probable  course,  especially  when  Been  duringearlier  life. 
The  most  reliable  criterion  in  mh-u  cases  is  the  past  his- 
iui\  of  its  progress      For  the  more  malignant  the  type  of 
M.,  the  more  rapidly  will  it  continue  to  change,  even  aft  r 
the  growth  of  the  body  had  ceased.     Below  •>  I),  my- 
opia leads  very  rarely  i<>  disastrous  results,     Tscherning 
even  considers  the  limil  of  malignancy  at  about  '.*  I>  , 
as  based  upon  his  extensive   investigations,  but  which 
figure  most  oculists  would  regard  as  too  high. 

Diagnosis  vm>  Mbabi  rembnt of  M. — Short  sighted 
ness  is  such  a  common  and  well  known  complaint  thai  pa- 
tients  usually  come  with  their  own  diagnosis.  En  order 
to  confirm  this  the  Bighl  of  the  patient  is  tested  with 
Borne  form  of  test-types,  at  a  distance  greater  than  ten 
feet.  It'  the  visual  acuity  is  found  normal,  M.  greater 
than  0.5  I),  can  be  excluded.  If  the  sight  does  not  reach 
the  average  standard  concave  glasses  are  tried,  passing 
from  the  lower  to  higher  numbers,  until  the  weakest 
glass  is  found  which  gives  the  besl  possible  sight,  the 
number  of  which  glass  gives  the  numerical  degree  of  the 
M  It  is,  of  course,  necessary  to  (est  each  eye  by  itself, 
the  other  being  covered.  Some  uncertainty  may  arise  from 
the  hesitation  of  the  patient  as  to  which  he  considers  the 

besl  glass  In  high  grades  of  M.,  on  account  of  the  reduced 

sight  A.  similar  error  is  possible  in  M.  complicated  with 
astigmatism,  in  which  case  the  patient's  answer  may 
vary  from  moment  to  moment,  until  the  proper  cylin- 
ders are  added.  A  mistake  in  another  direction  can 
sometimes  occur,  in  cases  of  corneal  opacity,  in  which 
concave  glasses,  by  causing  an  accommodative  effort  ac- 
companied by  contraction  of  the  pupil,  may  improve 
vision  by  diminishing  the  amount  of  scattered  light, 
though  the  eye  be  not  myopic  at  all. 

The  observer  can  make  himself  independent  of  the 
patient's  answers  by  the  use  of  the  ophthalmoscope  in 
the  direct  image,  ii  is  advisable  to  begin  every  examina- 
tion with  this  instrument,  which  informs  us,  moreover, 
of  the  existence  of  any  complications.  An  emmetropic 
observer,  who  relaxes  his  accommodation,  sees  sharply  all 
details  of  the  fundus  of  any  emmetropic  eye  which  he 
views  through  the  ophthalmoscopic  mirror  in  the  direct 
image.  If  the  examined  eye  be  hypermetropic,  the  ob- 
server must  correct  the  deficient  refraction  by  means  of 
convex  glasses,  or  by  using  his  accommodation.  But  if 
the  eye  viewed  be  myopic,  the  retinal  vessels  and  the 
edge  of  the  papilla  will  appear  indistinct  to  him  in  pro- 
portion to  the  degree  of  M.  In  order  to  get  a  sharp 
image  he  must  correct  the  M.  by  the  proper  concave 
glass,  placed  behind  the  mirror.  The  weakest  glass  enab- 
ling him  to  see  the  fundus  sharply,  indicates  the  degree 
of  ML  It  is  necessary,  however,  to  approach  the  observed 
eye  as  closely  as  possible,  otherwise  iiic  reciprocal  of  the 

distance  (i)  must    be  subtracted   from  the  number  of  the 

glass.  If  the  observer  himself  is  ametropic,  the  cornet 
ing  Lrlass  required  is  the  algebraic  sum  of  the  glasses 
needed  by  both  the  patient  and  the  oculist  for  distant 
vision.  Thus,  if  the  observer  is  himself  myope  the 
number  allowing  him  to  see  the  fundus  of  the  patient 
sharply  is  =  M.  (of  the  examined  eye)  4-  M.  (of  the  0D- 
server) ;  while  if  he  be  hypermetropic  be  must  make  use 

of  a  lens    equal   to   M.  (01    the  examined  eye)   —  II.    (of 

the  observer),  provided  he  can  relax  his  accommodation. 

If  he  cannot  do  this  no  accurate  measurement   can  be 

made.  With  moderate  skill  the  refraction  can  be  deter- 
mined ophthalmoscopically,  within  an  error  of  less  than 


one  I).  In  astigmatism,  however,  it  requires  exceptional 
skill  to  attain  this  accuracy.  A  discrepancy  is  often 
observed  between  ophthalmoscopic  and    functional  mi  as 

urement,  noi  due  to  any  error  In  either  method,  but  de- 
pendent on  an  actual  difference   in  the  two  ocular  diam 
eters   measured.      For   the   patient    seeks   the  glass  whieL, 
gives    him    the   sharpest    image    on    the    fovea   centralis, 

while  the  observer  is  more  apt  to  examine  opbthalmo- 

scopioally  a  region  characterized  by  details,  like  the  edge 
of  the  papilla,  which  often  does  not  bulge  out  as  far 
as  the  region  of  the  fovea  centralis. 

Another  method  of  determining  the  refraction  oph- 
thalmoscopically  with  tolerable  accuracy  is  by  means  of 
the  shadow  test  (also  termed  retinoscopy  and  kerato- 
Bcopy).  <)n  throwing  light  into  an  eye  with  the  oph- 
thalmoscopic mirror  at  some  distance  from  the  eye.  the 
pupil  appears  to  the  observer  illuminated  in  its' entire 
extent,    if    the    mirror    In-   so   held   that   the  ((litre  of  the 

illuminated  image  upon  the  retina  lies  in  the  line  joining 

the  centres  of  the  pupils  of  the  patient  and  observer.  If, 
by  tilting  the  mirror  .slightly,  we  cause  the  image  of  the 
light  to  move  on  the  retina  as  far  as  the  size  of  the  pupil- 
lary aperture  permits,  the  pupil  will  no  longer  be  illumi- 
nated in  its  entire  extent,  and  the  bright  field  will  now 
be  limited  by  a  black  shadow.  As  long  as  the  observer 
stations  himself  between  the  examined  eye  and  its  far 
point,  the  shadow  adjoining  the  bright  pupillary  reflex 
moves  in  the  same  direction  in  which  he  projects  the 
light  reflected  from  the  mirror  by  tilting  the  oph- 
thalmoscope. This  congruous  movement  of  light  and 
apparent  shadow  occurs  always  in  E.  and  H.  In  M., 
however,  the  shadow  will  move  in  the  opposite  direc- 
tion from  the  light  as  soon  as  the  observer  recedes  be- 
yond the  far  point  of  the  short-sighted  eye  which  he 
examines,  on  account  of  the  formation  of  an  inverted 
aerial  image  of  the  retina  at  this  far  point.  But  if  the 
observer  places  bis  own  eye  exactly  at  the  far  point  of 
the  eye  under  examination,  the  lilting  of  the  mirror  will 
not  cause  any  shadow  to  appear  in  the  pupil  at  all,  as 
long  as  any  of  the  rays  from  the  mirror  enter  the  pupil. 
The  distance  bet  ween  his  and  the  patient's  eye  now  cor- 
responds to  the  degree  of  the  myopia.  In  astigmatism 
the  far  point  of  each  meridian  can  be  ascertained  by  tilt- 
ing the  mirror  in  the  plane  of  the  meridian  examined. 

Pathology  and  Etiology. — The  disproportion  be- 
tween the  refractive  power  of  an  eye  and  the  position  of 
its  retina,  which  constitutes  M.,  may  be  due  to  too  high 
a  refraction  in  an  eyeball  of  average  length,  or  to  an  ex- 
cessive length  of  the  eye  with  average  curvature  of  the 
refracting  surfaces,  or  to  both  structural  anomalies  com- 
bined. It  requires  but  little  deviation  from  the  average 
standard  of  curvatures  in  I  Iclniholt/.'s  diagrammatic  eye 
(comp.  art.  on  Accommodation  and  Refraction),  or  from 
the  distances  between  the  surfaces,  to  change  the  focal 
length  of  the  eye  appreciably.  Even  in  the  emmetropic 
eye,  the  average  of  one  or  the  other  of  the  optic  constants 
is  often  deviated  from,  in  one  or  the  other  directions,  to 
an  extent  which  would  move  the  focus  far  from  the  plane 
of  the  retina,  were  it  not  for  the  mutual  compensation  of 
these  irregularities.  Ophthalmometry  measurements  of 
myopic  eyes  made  by  DonderB,18  Mauthner,19  v.  Beuss,10 
and  many  others,  have,  however,  not  shown  any  charac- 
teristic deviation  from  the  emmetropic  type  in  the  cur- 
vature of  the  corneal  and  lenticular  surfaces.*' 

When  M.  is  hence  due  to  an  improper  balance  in  the 
Construction  of  the  different  parts  concerned  in  refrac- 
tion, it  must  be  regarded  as  an  accident  of  growth,  and 
such  short-sightedness  is  therefore  a  harmless  inconven- 
ience. 

*  The  following  table  gives  the  figures  taken  by  Helmhultz  as  the  basis 
of  the  schematic  emmeteopio  eye : 

mm. 

Radius  of  curvature  ( 'f  cornea 7.829 

Radius  of  curvature  of  anterior  surface  of  lens 10.000 

Radius  of  curvature  ..f  posterior  surface  of  lens 6.000 

Depth  of  anterior  chamber 3.600 

Thickness  of  lens .'J.  W0 

Leugtn  of  optic  axis  from  cornea  to  fovea  centralis  . .  93.884 

These  figures  represent  the  values  most  commonly  found  on  actual  meas- 
urement up  to  the  time  of  Helmholtz's  publication,  and  the  posterior 
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.Myopia. 
Myopia. 


It  would  be  desirable  to  be  able  to  distinguish  between 
this  form  of  refractive  M.  and  the  short-sightedness  de- 
pendent on  elongation  of  the  axis  of  the  eyeball,  axial  M., 
as  we  may  call  it.  There  exist,  however,  no  means  of 
measuring  the  length  of  the  eyeball  during  life,  at  least 
when  the  lens  is  present ;  while  the  methods  for  the  de- 
termination of  the  optic  structure  of  the  refracting  parts 
are  too  difficult  for  practical  use.  The  writer  has  found 
that  some  reliance  may  be  placed  on  the  use  of  the  fol- 
lowing principle  of  distinction  between  these  two  forms 
of  M.  The  elliptic  shape  of  the  cornea,  and  still  more  so 
the  laminated  structure  of  the  lens,  give  to  the  posterior 
focal  plane  of  the  eye  a  curvature  practically  coinciding 
with  the  curvature  and  position  of  the  retina  in  emme- 
tropia.*  On  looking  into  an  emmetropic  eye  with  the 
ophthalmoscope,  the  vessels  and  other  details  of  the 
retina  appear  as  sharply  defined  at  the  extreme  periphery 
as  they  do  in  the  centre  of  the  retina,  or  at  the  entrance 
of  the  optic  nerve.  If  such  an  eyeball  were  elongated  in 
the  antero-posterior  direction,  and  not  in  its  other  diam- 
eters, the  periphery  of  the  retina  would  appear  to  us  as 
distinctly  as  in  the  previous  case  when  seen  through  the 
mirror,  while  the  middle  of  the  retina,  being  beyond  the 
focus  of  the  examined  eye,  is  seen  blurred,  unless  the  suit- 
able concave  glass  be  employed.  This  very  observation 
can  be  made  in  the  majority  of  short-sighted  eyes.  On 
the  other  hand,  myopic  eyes  will  sometimes  present  an 
equally  indistinct  view,  whether  the  ophthalmoscope  be 
directed  toward  the  extreme  anterior  zone  of  the  retina 
yet  visible,  or  toward  the  posterior  pole  of  the  eyes,  and 
the  same  correcting  glass  is  required  in  order  to  see  dis- 
tinctly any  part  of  the  retinal  surface.  In  these  instances 
the  refracting  surfaces  are  evidently  at  fault,  while  the 

focus  of  this  diagrammatic  eye  corresponds  exactly  to  the  plane  of  the 
fovea  centralis.  On  measuring  a  large  number  of  eyes,  v.  Reuss  2»  found 
the  following  deviations  from  these  averages: 


Corneal  radius  in  millimetres. 
Radius  of  ant.  surface  of  lens. 
Radius  of  post,  surface  of  lens. 

Depth  of  ant.  chamber 

Thickness  of  lens 


II. 


Min.-Max. 
7.27-  7.53 

10.89-12.41 
6.74-  8.65 
2.47-  3.28 
3.31-  4.10 


E. 


Min.-Max. 
7.00-  7.73 
9.37-11.84 
7.11-  9.45 
2.84-  3.23 
3.50-  4,19 


Al 


Min.-Max. 
7.00-  8.00 
9.61-14.66 
7.06-11.33 
3.08-  3.86 
2.96-  3.67 


The  degree  of  M.  produced  by  any  increase  in  the  convexity  of  any  of  the 
refracting  surfaces  can  be  computed  on  the  basis  of  the  schematic  eye. 
In  order  to  calculate  the  optic  effect  of  any  change  in  the  corneal  curvat- 
ure, we  can  compute  the  number  of  dioptrics  which  the  eye  would  rep- 
resent with  a  given  radius  of  curvature  of  the  cornea,  and  the  actual 
index  of  refraction  of  cornea  and  aqueous  and  vitreous  humor  =  1.3365, 
and  compare  this  figure  with  the  refractive  power  of  the  schematic  eye 
(the  lens  can  be  ignored  in  this  calculation  as  irrelevant).  Thus,  a  cor- 
neal radius  of  7.829  mm.  gives  a  focal  length  (Fn)  =  31.095  for  the  corneal 

refraction,  equalling  a  lens  of  — = '  =  32.1  D.    If  we  deduct  this  value 

from  the  results  of  different  corneal  radii,  we  find  a  corneal  radius  of  7.5 
mm.,  causing  M.  of  1.4  D.  ;  a  corneal  radius  of  7.25  mm.,  causing  M.  of 
2.6  D. ;  a  corneal  radius  of  7  mm.,  causing  M.  of  3.8  D. 

If  the  corneal  radius  be  considered  a  trifle  too  long  in  Helmholtz's 
diagrammatic  eye,  this  error  is  more  than  compensated  for  by  taking  the 
radius  of  the  anterior  surface  of  the  lens  somewhat  too  small,  as  compared 
with  v.  Reuss's  measurements.  Moreover,  the  length  of  the  eyeball  is  per- 
haps a  little  below  the  average  in  the  diagrammatic  eye.  Various  meas- 
urements of  eyeballs,  known  as  emmetropic  during  life,  give  a  value  of  23 
to  24.1  millimetres  for  the  optic  axis  from  cornea  to  fovea  centralis  (quo- 
tations in  Nagel's21  and  Manthner's18  works).  The  elongation  of  the 
eyeball  in  M.  can  be  calculated  from  a  knowledge  of  the  far  point  (if  we 
assume  the  eye  to  be  otherwise  identical  with  the  schematic  eye).  If  we 
term  1,  the  distance  between  the  far  point  and  the  anterior  focus  of  the 
eye(Fj  =  15.502  mm.)  and  1,,  the  elongation,  that  is  to  say,  the  distance 
between  fovea  centralis  and  posterior  focus  (Fn  =20.719  mm.),  then 


>i, 


I, 


Such  calculations  furnish  the  following  table : 

mm.  mm. 

M.  of  0  D.  corresponds  to  an  axis  of  22.834  and  to  an  elongation  of  0.000 


0.5 

1 

2 

4 

6 
10 
15 
20 


22.995 
23.160 
23.496 
24.203 
24.968 
26.635 
29.116 
32.143 


0.161 
0.326 
0.1162 
1.369 
2.134 
3.801 
6.285 
9.309 


*  Stammeshaus  has  mostly  found  a  slightly  hypermetropic  refraction 
on  looking  ophthalmoscopically  at  the  retinal  periphery. 


retina  describes  the  normal  curvature.     Such  pun 
of  refractive   M.  I  have  not  seen  very  often,  perhaj 
cause  I  searched  for  them  only  in  office  practice.     They 

were  all  low  degrees  of  M.,  rarely  above  l  to  ^!  I).  More 
commonly  has  the  ophthalmoscope  shown  the  existence 
of  axial  M.,  with  some  slight  addition  of  refractive  M. 
as  indicated  by  a  difference  in  the  strength  of  the  correct- 
ing glasses  behind  the  mirror  required  for  examination  of 
the  central  and,  on  the  other  hand,  of  the  more  peripheral 
retinal  region. 

The  dissections  made  by  Jaeger,5  Donders,18  and 
others,  of  eyes  afflicted  with  axial  M.,  have  shown  that 
the  antero-posterior  diameter  is  lengthened,  in  extreme 
eases,  up  to  thirty-two  millimetres.  "The  eyeball  lias  as- 
sumed  an  oval  shape.  The  greatest  elongation  is  not 
necessarily  in  the  line  of  the  visual  axis.  In  some  in- 
stances the  entrance  of  the  optic  nerve  bulges  out  more 
prominently  even  than  the  region  of  the  posterior  pole. 
The  bulging  part  of  the  sclerotic  tunic  is  thinned,  some- 
times to  such  an  extent  as  to  be  translucent.  Its  struct- 
ure is  rarefied.  But  beyond  this  no  morbid  change  has 
been  described  as  occurring  in  the  sclera,  and  no  evidence 
of  inflammation  has  been  detected.  Two  possible  ex- 
planations of  this  change  suggest  themselves.  Does  the 
sclera  yield  passively  to  distention  caused  by  an  aug- 
mented intra-ocular  pressure,  or  is  the  starting-point  to 
be  sought  in  a  diminished  resistance  of  the  sclerotic  coal  '! 
The  former  view  cannot  be  maintained,  because  the  intra- 
ocular pressure  is  not  above  the  average  in  ordinary  M. 
Moreover,  in  the  disease  characterized  by  an  elevated 
pressure  in  the  interior  of  the  eye,  viz.,  glaucoma,  it  is 
not  the  sclera  which  yields,  but  the  distention  and  bulg- 
ing are  limited  entirely  to  the  entrance  of  the  optic  nerve, 
where  the  firm  sclera  is  deficient  and  its  place  taken  by 
the  less  resistant  lamina  cribrosa.  On  the  other  hand, 
however,  neither  theoretical  reasoning  nor  microscopical 
investigation  have  taught  us  why,  and  under  what  cir- 
cumstances, the  sclerotic  tunic  should  lose  its  normal 
power  of  resistance  and  undergo  this  atrophic  change 
in  M. 

The  elongation  of  the  eyeball  is  usually  accompanied 
by  intra-ocular  changes  visible  with  the  ophthalmoscope. 
In  about  twelve  per  cent,  only  of  myopic  eyes  these  changes 
are  not  found,  and  the  inspection  during  life  shows  a  per- 
fectly normal  fundus.  The  most  common  change  seen  in 
myopic  eyes  is  the  crescent  ovconus  surrounding  the  optic 
papilla.  This  appeals  in  the  form  of  a  crescentic  white 
figure  hugging  the  optic  disk,  with  which  it  is  continu- 
ous. Its  convex  border  is  generally  marked  by  an  accu- 
mulation of  black  pigment,  sometimes  in  the  form  of  a 
thin  continuous  edge  lining  it,  sometimes  only  in  scat- 
tered spots.  In  other  instances  the  pigmentary  stripe  is 
absent.  The  conus  or  crescent,  in  its  smallest  forms,  may 
surround  only  about  one-third  of  the  circumference  of 
the  optic  disk,  and  have  the  widtli  of  perhaps  one-tenth 
the  papillary  diameter,  while  in  other  instances  it  is 
found  enlarged  to  one  and  one-half  time,  or  even  twice, 
the  width  of  the  disk,  encompassing  the  latter  in  the 
larger  part  of  its  periphery.  In  extreme  cases  the  conus 
forms  an  ovoid  figure,  in  the  interior  of  which  the  en- 
trance of  the  optic  nerve  is  situated  excentrically.  The 
retinal  vessels  can  be  seen  crossing  the  conus  in  their  or- 
dinary mode  of  distribution.  The  crescent  is  found  at 
the  temporal  side  of  the  optic  disk,  toward  the  fovea  cen- 
tralis, in  about  ninety -five  per  cent,  of  its  occurrence.  In 
rare  instances  it  may  be  seen  on  the  inner,  upper,  or 
lower  side  of  the  papilla.  These  anomalous  crescents 
are  almost  always  small.  Whenever  a  crescent  is  small, 
its  convex  edge  is  sharply  defined,  while  the  larger  coni 
often  show  an  irregular  outline.  On  account  of  this  and 
other  differences  between  the  smaller  and  larger  forms, 
there  is  reason  to  suspect  that  the  term  crescent  includes 
two  conditions  of  different  significance. 

The  term  posterior  staphyloma  is  often  used  in  speak- 
ing of  the  lesion  in  the  rear  part  of  the  myopic  eyeball. 
Literally,  this  name  staphyloma  refers  to  any  berry-shaped 
or  grape-like  bulging  of  the  eye,  and  it  is  ordinarily  used 
in  this  sense  in  speaking  of  the  partial  distention  of  the 
front  of  the  eyeball  as  the  result  of  disease.     But  the 
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atrophic  changes  ol  the  character  just  described  as  conus 
do  not  necessarily  indicate  thai  anj  Bucfa  circumscribed 
bulging  exists  In  thai  region.  It  would  be  better,  there 
fore,  to  speak  of  staphyloma  only  when  ophthalmoscopic 
measurement  Bhows  a  higher  refraction  lo  the  region  of 


Figs.  2-121,   2422,   mid  2488.— Different    Types    of    Crescents.    (Altar 
Jaeger.  > 

the  crescent  than  in  the  resl  of  the  fundus,  indicating  an 
actual  circumscribed  bulging  in  this  part. 

Dissections  of  myopic  eyes,  principally  by  Jaeger  and 
Donders,  have  shown  that  the  pigment  epithelium  layer 
of  the  retina  is  entirely  absenl  throughout  the  conus,  no 
vestige  of  the  epithelial  cells  being  found.  The  choroid 
coal  itself  Is  atrophied*  within  the  crescentic  region  but  is 

*  The  descript  ions  bj  these  authors  refer  only  to  large  crescents  in  high 
degrees  of  myopia. 


always  represented  by  some  remainders  of  it.  Its  pig- 
mented <clls  have  disappeared,  with  the  exception,  j»  i 
haps,  of  a  few  scattered  remnants.  The  layer  of  capil- 
laries could  not  be  found,  but  the  larger  vessels  could  In 
all  cases  be  detected,  though  their  calibre  had  been  so 
narrowed  that  most  of  them  contained  scarcely  any  blood. 
The  pigment  surrounding  the  conus  is  extracellular  and 

siluated   in   the  choroid,  and  such   remnants  of  coloring 

1 1  latter,  with  disappearance  of  the  cells  wherein  they  were 

formerly  contained,  arc  lound  scattered  throughout  the 
central  part  of  the  choroid.  This  tunic  is  further  thinned 
by  atrophy  in  the  entire  region  in  which  the  sclera  has 
yielded,  its  thickness  being  least  in  the  very  spot  where 
the  sclera  is  thinnest.    But  except  within  the  crescent  none 

Of  the  choroidal  layers  is  actually  absent.  The  irregu- 
lar distribution  of  extra-cellular  pigment,  and  the  partial 
diffuse  atrophy  of  the  pigment  epithelium  throughout  the 
fundus  give  rise  to  a  mottled  appearance  of  the  fundus, 
which  the  ophthalmoscope  shows  often  in  myopic  ey<  s. 

The  crescent  thus  depends  upon  the  circumscribed  ab- 
sence of  the  retinal  pigment  epithelium,  together  with  an 
atrophy  of  the  choroid  tissue  and  disappearance  of  its 
pigment.  The  whiteness  of  the  conus  is  the  color  of  the 
exposed  sclera.  The  larger  crescents  with  irregular  out- 
line do  not  always  appear  as  blanched  white  as  the  small 
ones,  their  pinkish  tinge  resulting  from  the  blending  of 
the  narrowed  but  still  pervious  choroidal  vessels  with 
the  scleral  color  in  the  ophthalmoscopic  image. 

In  a  case  examined  by  the  Duke  Carl  Theodore  of 
Bavaria, •■  the  layer  of  rods  and  cones  of  the  retina  was 
found  wanting  throughout  the  crescentic  figure.  This 
fact  has  an  important  bearing,  since  the  absence  of  the 
sensitive  layer  of  the  retina  must  increase  the  size  of  the 
blind  spot  beyond  the  limits  of  the  optic  disk.  This  fact, 
first  pointed  out  by  Donders,  was  more  fully  confirmed 
by  Schnabel,*3  who  tested  the  retinal  sensitiveness  by 
causing  the  ophthalmoscopic  image  of  a  minute  source 
of  light  to  wander  over  the  retinal  zone  around  the  disk, 
while  the  patient  stated  whether  he  perceived  it  or  not. 

The  appearance  of  the  crescent  is  not  limited  to  myopic 
eyes.  It  has  been  counted  in  about  sixty  percent,  of  em- 
metropic and  hypermetropic  eyes  of  schoolchildren  by 
Weiss,  who  included,  however,  in  this  number  all  devia- 
tions, no  matter  how  slight,  from  the  typical  appearance 
of  the  optic  disk  and  fundus.  Loring,"  who  limited  the 
term  crescent  to  the  well-pronounced  figure  between  disk 
and  fundus,  found  it  in  only  3.-11*  per  cent  of  H.,  3.33 
percent,  of  E.,  but  in  20.5  percent,  of  M..  the  discrep- 
ancy between  his  figures  and  those  of  "Weiss  depending 
on  the  different  limitation  of  the  term  as  to  minute  devia- 
tions by  the  two  authors.  The  conus  can  be  seen  in  some 
non-myopic  eyes  at  an  age  so  far  advanced  that  a  change 
to  M.  is  no  longer  to  be  expected,  and,  on  the  other  hand, 
occasionally  in  the  eyes  of  hypermetropic  infants. 

Schnabef*8  has  advanced  the  view  that  in  many  in- 
stances the  conus  is  congenital,  and  that  in  thai  case  itsex- 
istence  docs  nol  imply  atrophy  of  the  ocular  w  alls,  but  ar- 
rest of  embryonal  development.  The  occurrence  of  such 
crescents  in  eyes  nol  myopic  shows  that  its  association 
with  short-sightedness  is  not  absolute.  The  view  is  con- 
firmed by  the  absence  of  the  conus  in  some  cases  of  un- 
mistakable axial  myopia.  The  majority  of  crescents, 
however,  are  acquired,  and  their  gradual  grow  th  can  often 
be  watched  on  examining  myopes  at  long  intervals  of 
time.  Indeed,  the  average  size  of  crescents  increases  ap- 
proximately with  the  degree  of  M.,  while  in  II.  and  E.  it 
is  scarcely  ever  large.  The  mode  of  origin  of  thea 
quired  crescents  is  nol  securely  established.  It  seems 
likely  that  the  following  mechanical  explanation  applies 
in  some,  if  not  all.  instances  of  both  acquired  ami  con- 
genital small  crescents. 

When  an  eyeball  becomes  elongated  the  pressure  of  the 
vitreous  body  against  the  retina  and  choroid  maintains 
the  normal  contact  between  the  latter  tunic  and  the  sclera. 
The  sclera,  however,  gives  way  unevenly,  the  apex  of  its 
prominence  yielding  most,  as  the  greatest  thinning  in 
that  region  indicates.  The  choroid,  in  following  the 
bulging  ot  the  sclera,  is  subjected  to  a  traction  through- 
out its  entire  extent  up  to  the  ciliary  region,  where  it  is 


90 


REFERENCE   HANDBOOK    OF   THE   MEDICAL    SCIENCES. 


ItIyo|>ia. 
Myopia. 


most  firmly  attached  to  the  sclera.*  This  traction  of  the 
choroid  in  the  posterior  direction  causes  a  shearing  of  the 
optic  nerve  where  it  penetrates  the  walls  of  the  eyeball. 
The  trellis-work  supporting  the  optic  papilla  consists  of 
the  firm  lamina  cribrosa,  the  fibres  of  which  are  continu- 
ous with  the  fibres  of  the  sclerotic  (perhaps,  also,  of  a 
more  delicate  fibrillar  network  continuous  with  the  cho- 
roidal tissue).  At  the  spot  where  the  nerve  perforates 
the  ocular  walls  the  choroid  coat  forms  a  free  border  in 
the  shape  of  a  firm  fibrillar  ring  surrounding  the  enter- 
ing nerve.  This  choroid  ring  is  displaced  in  M.  toward 
the  fovea  centralis  by  reason  of  the  traction  to  which  the 
choroid  is  subjected  at  the  posterior  pole,  and  drags  with 
it  the  inner  surface  of  the  optic  disk.  Such  displacement 
can  often  be  detected  with  the  ophthalmoscope.  The 
median  edge  of  the  papilla  is  found  encroached  upon  by 
.a  more  or  less  delicate  crescentic  or  sickle-shaped  pink- 
ish veil,  which  forms  the  counterpart  of  the  white  cres- 
cent on  the  outside  of  the  external  border  of  the  papilla, 
as  seen  in  Fig.  2422.  This  pinkish  veil  consists  of  the  un- 
pigmented  stroma  of  the  choroid  dragged  toward  the  pos- 
terior pole.  In  other  instances  the  portion  of  choroid 
pulled  over  and  partly  covering  the  internal  edge  of  the 
papilla  is  partly,  or  even  completely,  pigmented,  and 
causes  the  optic  disk  to  appear  narrowed  in  the  horizon- 
tal direction,  its  true  median  edge  not  being  visible  oph- 
thalmoscopically.  In  consequence  of  this  displacement 
the  central  vessels  of  the  retina  emerge  from  the  disk  ap- 
parently nearer  its  median  edge  than  ordinarily. f    The 


Fig.  8424. — Transverse  Section  through  the  Optic  Nerve  at  its  Entrance 
into  the  Eye.     (After  Jaeger.) 

conus  seen  on  the  external  side  of  the  disk  in  this  case 
implies  that  the  choroid  proper  has  retracted  from  the 
papillary  edge  of  the  sclera,  leaving  the  sclera  covered 
only  by  the  retina.  A  transverse  section  through  the  op- 
tic entrance  of  such  an  eye  shows  a  flattening  of  the 
curve  described  by  the  optic  fibres  as  they  pass  into  the 
retina  on  the  temporal  side  of  the  disk,  while  on  the  me- 
dian side  the  nerve-fibres  make  a  sharp  bend  around  the 
projecting  choroidal  border  in  order  to  reach  the  plane  of 
the  retina. 

The  mechanical  displacement  of  the  choroidal  ring,  and 
retraction  of  the  choroid  from  the  scleral  border  of  the 
lamina  cribrosa,  seems  a  sufficient  explanation  of  all  the 
smaller  crescents,  at  least  those  with  sharply  defined 
edges.  Even  where  no  special  bulging  exists  at  the  pos- 
terior pole,  such  a  gliding  of  the  choroid  on  the  sclera 
may  take  place  whenever  the  antero-posterior  diameter 
of  the  eyeball  grows  at  any  time  more  rapidly  than  the 
other  diameters.  Hence  this  occurrence  accounts  for  the 
small  coni  found  often  in  hypermetropic  or  emmetropic 
eyes,  either  congenitally  or  acquired  during  infancy,  for 
the  collective  examinations  previously  referred  to  show 
that  in  most  eyes  the  refraction  increases  during  child- 
hood. 

The  small  conus  due  to  displacement  of  the  choroid  at 
the  level  of  the  lamina  cribrosa  is  hence  not  absolutely 
characteristic  of  M. ,  but  indicates  that  at  some  period  of 
life  the  growth  of  the  posterior  part  of  the  sclera  has  ex- 

*  This  does  not  preclude  that  the  choroid  should  be  stretched,  and  ac- 
cordingly thinned  most,  in  the  region  where  the  principal  scleral  bulging 
occurs. 

t  When  the  myopic  bulsring  involves  the  posterior  pole  more  than  the 
region  of  the  disk,  the  papilla  may  also  seem  oval  on  account  of  being 
seen  in  perspective. 


ceeded  the  rate  of  growth  of  the  choroid  tunic,  and  that 
the  latter  has  been  subjected  to  traction  in  consequi 
Whether  such  an  eye  becomes  myopic  during  the  pi 
of  elongation  of  the  visual  axis,  depends  upon  the  changes 
in  the  curvature  of  the  cornea  and  lens  accompanying 
this  growth  of  the  eyeball  in  the  anteroposterior  direc- 
tion. 

The  conus,  however,  attains  quite  commonly  a  larger  size 
in  progressive  M.  than  corresponds  to  the  space  exposed 
by  the  retraction  of  the  choroidal  border  from  the  lamina 
cribrosa  in  the  manner  just  described.  Its  growth  can- 
not be  due  to  mere  stretching  of  the  choroidal  ring,  since 
within  the  crescentic  region  the  microscope  will  always 
reveal  the  choroidal  stroma,  however  much  atrophied. 
It  is  evident,  therefore,  that  the  further  growth  of  the 
crescent  beyond  the  sickle-shape  due  to  choroidal  dis- 
placement depends  on  retraction  of  the  retinal  pigment 
epithelium,  as  well  as  atrophy  of  the  choroid  tissue.  These 
large  crescents  with  irregular  outline  and  remnants  of 
choroidal  vessels  are  characteristic  of  progressive  M.,  and 
depend  on  the  yielding  of  the  sclera  in  a  manner  not  yel 
fully  explained.  The  difference  between  the  small  coni 
of  mechanical  origin  and  the  atrophic  crescents  is  often 
indicated  by  the  dead-white  color  of  the  former,  and  their 
sharp,  circular  outline  as  contrasted  with  the  more  nil 
dish  tinge,  scattered  pigment  marks,  and  irregular  con- 
tour of  the  latter. 

The  space  between  the  external  and  internal  sheaths  of 
the  optic  nerve,  which  are  normally  in  close  contact,  has 
been  found  widened  in  axial  M.  A  cross-section  through 
the  entrance  of  the  optic  nerve,  in  such  an  eye,  shows  a 
club-shaped,  or  triangular  dilatation  of  the  intervaginal 
space  where  the  sheaths  merge  into  the  sclera,  caused  by 
retraction  of  the  external  sheath,  as  seen  in  Fig.  2424. 

The  traction  upon  the  choroid  tunic  by  reason  of  its 
following  the  scleral  bulging  extends  up  to  the  ciliary 
region,  which  in  high  grades  of  M.  is  flattened,  while  its 
processes  are  thinned  (Duke  Carl  Theodor).  The  ciliary 
muscle  is  described  by  Iwanoff  as  being  thinner  and 
.atrophic  on  comparison  with  emmetropic  eyes,  the  cir- 
cular fibres  being  specially  involved.  Whether  the  di- 
minished use  of  the  accommodative  apparatus  in  uncor- 
rected M.  accounts  for  this  atrophy  or  whether  this  is 
another  result  of  the  traction  upon  the  choroid  is  an  open 
question.  The  elongation  of  the  entire  eyeball  reveals 
itself  often  in  the  greater  depth  of  the  anterior  chamber 
in  M. 

The  vitreous  body  can  become  partly  detached  from  the 
internal  limiting  membrane  of  the  retina  in  progressive 
M. ,  its  growth  being  insufficient  to  fill  out  the  interior  of 
the  elongating  eyeball.  An  effusion  of  fluid  takes  place 
between  the  vitreous  body  and  the  central  region  of  the 
retina.  This  has  been  anatomically  demonstrated  by 
Weiss.24  The  same  observer  states  that  this  occurrence 
can  be  recognized  ophthalmoscopically  as  a  ring-shaped 
blight  stripe  (or  segment  of  such)  surrounding  the  papilla 
("  Reflex-bogenstreif  ")  but  anterior  to  it,  and  hence  seen 
only  when  the  eye  of  the  observer  is  accommodated  for 
a  plane  in  the  vitreous  somewhat  in  front  of  the  retina. 
This  appearance  is  caused  by  the  (total)  reflection  of  the 
light  thrown  in  by  the  mirror  at  the  junction  of  the  op- 
tically denser  vitreous  and  the  fluid  effusion  of  less  re- 
fractive index.  The  bright  circle  is  not  readily  detected, 
requiring  a  tilting  of  the  mirror  at  a  certain  angle,  to  be 
found  by  trial.  But,  on  the  other  hand,  Weiss  regards 
this  optic  figure  as  one  of  the  earliest  signs  of  length- 
ening of  the  eyeball,  having  found  it  in  eyes  which  sub- 
sequently increased  in  refraction  under  his  observation 
before  any  other  indications  of  this  growth  were  recog- 
nizable. Like  the  retraction  of  the  choroid  ring,  the  de- 
tachment of  the  vitreous  body  is  not  limited  to  M.,  but 
can  occur  during  the  growth  of  the  axis  of  the  eyeball 
and  the  consequent  increase  of  refraction  in  any  eve 
Weiss  counted  this  ophthalmoscopic  appearance  in  69.4 
per  cent,  of  M.,  32.6  per  cent,  of  E.,  and  20.fi  per  cent, 
of  all  cases  of  H.,  in  an  examination  of  1,094  eves  of 
school-children.  In  many  of  the  cases  it  was  very  diffi- 
cult to  detect. 

Of  all   the  changes  found  in  the  M.  eye  the  essentiaV 
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one  is  the  yielding  of  the  sclera  al  the  rear  of  the  eyeball, 
resulting  (b  the  elongation  of  the  latter.  Ii  1 1 .■  i ■-  nol  yet 
been  learned  Ln  whal  the  structural  or  mechanical  pre- 
disposition consists  which  permits  this  distention.  The 
view  once  <  I  by  v.  Graefi    that  this  is  the  result  of 

a  posterioi  si  lero  choroiditis  baa  been  refuted  by  the  mi- 
croscopi  I  '  i  no  indication  ofa  primary  inflammatory 
process  can  be  found  merelj  atrophic  changes.  Has- 
in  i  has  claimed  thai  a  relative  shortness  of  the  orbital 
pari  of  tin  optic  nerve  causes  a  traction  upon  the  rear  of 
the  eyeball  during  lateral  movements  which  tend 
elongate  it.  Measurements  of  the  length  of  this  nerve  in 
cadavers,  bj  Weiss, *•  seemed  to  confirm  this  theory,  but 
Bince  they  bave  nol  yel  been  published  in  full,  no  opinion 
can  be  formed  of  their  value.  The  greatest  bulging,  bow- 
ever,  ol  the  sclera  i-  generally  found  al  the  posterior  pole 
ami  nut  ai  the  poinl  hi'  entrance  of  the  ocular  nerve 
through  the  membranes,  which  facl  constitutes  a  serious 
objection  to  this  \ icw . 

Ii  bias  been  noted  by  all  oculists  that  M.  runs  in  fami- 
lies. Although  many  patients  do  not  know  of  other  cases 
ut  -hiii  sightedness  among  their  relations,  there  are,  on 
iip  other  hand,  families  of  which  more  members  are  my- 
opic than  could  be  expected  from  mere  chance  distribu- 
tion of  this  type  of  eyes.  This  is  especially  true  of  the 
higher  grades  and  more  malignant  forms  of  short-sighted- 
ness. Heredity  can  hence  he  considered  as  an  important 
factor  in  the  causation  of  M.  Attempts  have  been  made 
to  prove  this  statistically  by  questioning  each  individual 
in  collective  examinations  relative  to  the  state  of  sight  of 
the  parents.  Although  results  have  been  obtained  favor- 
ing the  assumption  of  an  hereditary  influence,  statistics 
beset  with  so  many  sources  of  error  can  hardly  he  as  con- 
clusive as  the  ordinary  observation  in  an  oculist's  practice. 
The  importance  of  an  hereditary  influence  must  not  be 
overrated,  because  numerous  exceptions  to  it  are  found 
daily.  There  are  besides  frequent  cases  in  which  only 
one  eye  is  markedly  myopic,  the  other  being  only  very 
slightly  bo,  or  emmetropic,  or  even  hypermetropic.  It 
must  be  borne  in  mind  that  we  do  not  know  the  nature 
of  hereditary7  predisposition  even  where  it  unquestionably 
exists. 

The  formation  of  the  skull  may  have  some  influence 
on  the  refraction  of  the  eye.  Mannhardt96  claimed  that 
great  width  of  the  skull  between  the  eyes  predisposes  to 
M.  on  account  of  the  greater  work  imposed  upon  the  in- 
ternal recti  muscles  during  convergence.  But  this  view- 
is  not  at  all  sustained  by  the  measurements  of  the  intra- 
ocular distance  by  Emmcrt  '•''  and  Beselin."  Bono,"  how- 
ever, has  shown  that  a  relatively  long  antero-posterior 
diameter  of  the  skull  (dolichocephaly)  is  mostly  accom- 
panied by  greater  depth  of  the  orbits,  and  that  this  type 
of  skull  is  more  often  conducive  to  M.  than  brachyceph- 
aly,  in  which  the  length  of  the  cranium  is  shorter  com- 
pared to  its  width.  In  the  examination  of  250  cases  (80 
-M..  100  E.,  72  II.)  he  found  the  cephalic  index  (relation 
of  interparietal  to  antero-posterior  diameter)  to  lie  in  : 

Minimum.  Average.  Maximum. 

M ?:i  80  s7 

E 75  81  89 

II 81  86.6  98 

lie  regards  tin:  M.  occurring  in  such  long  skulls  rather 
as  a  structural  anomaly  and  nol  of  as  malignant  a  type  as 
the  elongation  of  the  eyeball  in  a  brachyccphalic  head. 

While  i  Mir  know  ledge  of  the  ordinal  cause  of  M.  is  thus 
defective,  the  conditions  influencing  its  progress  are  per- 
haps somewhat  better  undersl I. 

It  i-  universally  conceded  that  the  growth  of  M.  is  fa- 
vored by  eye-work  at  short  distances,  especially  during 
the  period  of  growth  of  the  body.  This  influence  of  lit- 
erary work  upon  progressive  short-sightedness  is  apparent 
in  the  increased  number  of  myopic  eyes,  in  school  exam- 
inations, on  passing  from  the  lower  to  the  higher  clashes. 
As  previously  Btatod,  the  average  degree  of  M.  i-  also 
found  greater  in  the  higher  school  grades.  Hut  ii  can  be 
urged  that  the  average  age  of  tin-  pupils  increases  from 
class  to  class,  and  that  M.  progresses  with  the  age  "f  the 
individual.  More  conclusive,  hence,  are  the  statistics 
among  military  recruits,  who,    in    European   countries, 


constitute  the  representative  youth  of  the  population 

within  th<-  ages  nl  eighteen  to  twenty  years.  Tscher- 
nitiLr's  Btriking  results  have  been  described  on  page  B7, 
together  with  the  statistic-  obtained  by  Seggel.    Their 

figures  leave  no  doubt  a-  to  the  influence  of  literary  edu- 
cation and  close eye-M  ork  on  the  distribution  of  M.  They 
teach  forcibly  that  persistent  USe  "1  the  eye-  j-  one  of  the 

inn-;  important  conditions  in  the  development  of  M.  in 

any  eye  predisposed  to  it.  The  necessity  of  a  predis- 
position to  M.  cannot  be  denied,  for  the  very  statistics 
which  show  the  influence  ol  eye-work  upon  the  progn  -s 
of  M.  show  as  well  that  M,  develops  only  in  a  certain 
percentage  of  the   eyes  BUbjeCted   to  the  same  strain  in 

schools. 

It  is  not  definitely  settled  which  of  the  pn 
volved  in  close  eye-work  constitute  the  important  factors 
in  the  production  of  short-sightedness.     The  effort  of  ac- 
commodation was  formerly  accused  as  the  chief  eau-e  of 
progressive  M.,  especially  after  it  had  been  shown  that 

contraction  of  the  ciliary  muscle  pull-  the  lateral  part  of 
the  choroid  forward.  Hut  this  movement  cannot  be  made 
to  explain  any  of  the  myopic   lesions  on   any  mechanical 

basis.  Moreover,  it  is  an  everyday  experience  that  M. 
may  pursue  its  progressive  course  when  not  at  all  or  not 
fully  corrected  by  concave  glasses,  in  which  case  the  ac- 
commodation is  very  little  called  upon,  or  even  not  at  all. 
The  spasm  of  accommodation  which  Dobrowolsky  pos- 
tulated occurs  only  as  a  rare  exception,  and  cannot  hence 
be  of  influence  in  the  average  case.  The  accommodation 
theory  has  been  mostly  abandoned  at  the  present  day.  and 
the  dread  formerly  prevalent,  of  fully  correcting  M.  by 
means  of  concave  glasses  of  sufficient  strength,  has  been 
shown  to  be  exaggerated  if  not  groundless. 

There  is  more  reason  to  regard  the  convergence  of  the 
eyeballs  during  close  work  as  one  of  the  conditions  con- 
ducive to  M.  If  the  M.  be  not  corrected,  there  exists, 
indeed,  a  vicious  circle.  For  the  nearer  the  far  point 
moves  toward  the  eye,  the  greater  must  be  the  conver- 
gence necessary  for  the  maintenance  of  binocular  vision. 
Whenever  the  internal  recti  muscles  rotate  the  eyes  in- 
wardly, the  external  recti  muscles  are  put  on  the  stretch, 
and,  being  wound  up  on  the  eyeball  by  the  forward  move- 
ment of  their  scleral  insertion,  they  must  exert  a  pressure 
upon  the  eye.  "With  the  greater  length  and  ovoid  shape 
of  the  myopic  eye,  this  compression  necessarily  increases, 
because  the  posterior  pole  of  the  myopic  eye,  being  far- 
ther distant  from  the  centre  of  rotation  than  in  emmet  ro- 
pia,  subjects  the  external  rectus  to  greater  traction  while 
rotating.  The  compression  of  the  eyeball  thus  produced 
and  maintained  cannot  but  augment  the  distention  of  the 
sclera.  That  the  insufficiency  of  the  internal  recti  mus- 
cles so  common  in  M.  should  play  any  direct  role  in  the 
progression  of  the  complaint  has  not  been  shown  satis- 
factorily, in  spite  of  theoretical  argumentation  by  various 
authors. 

Another  condition  accompanying  eve  work  is  scarcely 
referred  to  in  the  literature,  but  seems  of  importance  to  the 
writer.  In  all  organs  which  physiologists  have  been  able 
to  investigate,  activity  ha-  been  found  associated  with  in- 
creased blood-supply.  In  the  case  of  the  muscles,  the 
glands,  and — perhaps  it  may  be  .-aid  with  some  reserve — 
the  brain,  a  physiological  dilatation  of  the  blood-vessels 
has  always  been  observed  during  their  period  of  activity. 
It  can  scarcely  be  doubted   that   this  is  true  of  the  eye  as 

well,  although  thi-  hyperemia  ha-  not  been  demonstrated. 
It  is  well  known  that  the  intraocular  pressure  depends 
upon  the  blood  pre— ure  in  tin-  ocular  ve— els.  There  is 
hence  every  reason   to  expect  an  elevation  of  intra-ocular 

pressure  during  eye-work.     However,  we  possess  no 

means  as  yet  of  measuring  the  tension  of  the  eyeball  in 
man  with'  sufficient  accuracy  to  settle  this  point  Al- 
though a  morbid  rise  of  tension  is  not  a  part  of  typical 
M.,  it  is  but  logical  to  grant  that  the  yielding  of  the  scle- 
rotic wall  will  increase,  the  greater  the  steady  pressure 
brought  to  bear  upon  it. 

I  tenders  has  also  called  attention  to  the  danger  to  which 
the  myopic  eye  is  subjected  whenever  the  flow  of  blood 
through  the  vein-  is  impeded  by  a  stooping  position  or 
by  constricting  apparel  around  the  neck.     The  propriety 
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of  this  caution  is  universally  admitted,  though  an  abso- 
lute demonstration  of  the  danger  is  still  wanting. 

Any  circumstances  which  render  the  eye-work  more  ar- 
duous, such  as  insufficient  illumination,  small  or  blurred 
print,  and  dinginess  of  the  paper,  increase  the  tax  upon 
the  eyes.  By  enforcing  greater  convergence  in  order  to 
see  under  a  larger  visual  angle,  and  perhaps,  also,  by  aug- 
menting the  blood-supply  to  the  eye,  these  conditions 
cannot  but  exert  an  unfavorable  influence  upon  the 
course  of  M.  If  insufficiency  of  the  internal  recti  mus- 
cles plays  any  role  in  the  production  of  M.,  it  probably 
acts,  too,  by  favoring  congestion  by  reason  of  the  greater 
strain. 

Tscherning  has  pointed  out  that  very  high  degrees  of 
M.,  above  9  D. ,  occur  as  often  among  the  illiterate  as 
among  the  more  educated  classes.  The  same  fact  has 
been  noted  by  Seggel.  It  seems  likely,  therefore,  that 
this  excessive  short-sightedness,  which  is  fortunately  rare, 
represents  a  morbid  condition  of  such  progressive  ten- 
dency that  it  requires  no  favorable  conditions  like  close 
eye-work  for  its  development. 

Myopia  has  been  observed  in  rare  instances  as  a  conse- 
quence of  acute  enfeebling  diseases,  following  in  such 
cases  a  rapid  course.  Some  of  these  instances,  however, 
amount  merely  to  spasm  of  the  accommodation  without 
anatomical  change  in  the  eyeball.  In  other  cases  the  M. 
following  some  acute  disease  proves  to  be  astigmatism, 
perhaps  with  a  slight  degree  of  M.  which  had  formerly 
escaped  the  patient's  notice,  on  account  of  partial  correc- 
tion by  action  of  the  ciliary  muscle.* 

It  is  possible  that  there  may  exist  a  form  of  M.  due  to 
an  increase  in  the  index  of  refraction  of  the  lens,  since 
the  beginning  of  cataract  is  occasionally  announced  to 
the  patient  by  an  increase  of  refraction. 

Secondary  Morbid  Changes  in  Myopic  Eyes. — It 
has  been  emphasized  repeatedly  that  high  degrees  of  M. 


Fig.  2425. 


lead  almost  invariably  to  secondary  diseases  which  impair 
the  utility  of,  if  they  do  not  ruin,  the  eye.  A  myopia  of 
over  9  D.  will  seldom  leave  an  eye  intact  during  advanced 
age,  and,  indeed,  whenever  the  short-sightedness  exceeds 
6  or  7  D.  and  has  been  progressive,  such  disastrous  re- 
sults may  follow.  The  first  and  most  common  of  these 
complicating  diseases  is  the  reduction  of  visual  acuity, 
without  ophthalmoscopic  change.  This  diminished  sen- 
sibility of  the  retina  is  to  be  regarded  as  a  secondary 
complication  of  M. ,  because  it  does  not  occur  invariably, 
at  least  in  the  lower  degrees  of  M.,  and  because  it  may 
vary  in  extent  in  different  eyes  of  the  same  refraction. 
Its  frequency  and  actual  degree  have  been  described  in 
the  section  on  symptomatology.  It  has  not  yet  been  de- 
monstrated what  changes,  if  any,  in  the  retina  cause  this 
reduction  of  sight. 

The  fundus  of  highly  myopic  eyes  presents  frequently 
white  patches  similar  to  the  crescent,  but  distinct  from 
it  in  location,  being  scattered  throughout  the  bulging 
part  of  the  rear  of  the  eyeball.  They  are  evidently  the 
result  of  an  exposure  of  the  sclera  by  reason  of  atrophy 
of  the  choroid  and  disappearance  of  the  retinal  pigment. 
Although  plainly  covered  by  the  retinal  tissue,  they  are 
generally  not  sensitive  to  light,  presumably  from  loss  of 
the  layer  of  rods  and  cones.  The  visual  field  is  in  con- 
sequence defective  in  spots — circumscribed  scotomata. 
These  patches  are  the  result  of  the  atrophic  process  oc- 
curring in  the  choroid  throughout  the  staphylomatous 
region. 

*  This  statement  is  based  upon  some  observations  of  my  own. 


White  spots,  somewhat  similar  in  appearance,  bu1  sur- 
rounded by  pigment  rings  and  often  enclosing  b 
rhages,  may  also  occur  as  the  result  of  intlain n 
action.  Choroiditis,  with  or  without  such  sec 
atrophy,  produces  also  changes  in  the  vitreous  body  in 
the  form  of  membranous  or  other  circumscribed  opaci- 
ties, which  are  sometimes  pigmented.  The  \  itreous  body 
is  rarely  normal  in  high  degrees  of  M.,  being  often  de- 
tached from  the  retina  and  partly  or  wholly  fluid,  which 
consistency  increases  the  danger  of  cataract  operations 
in  M.  As  a  final  result  of  insidious  choroiditis  and 
changes  in  the  vitreous  of  the  myopic  eye,  retinal  de- 
tachment may  occur.  This  is  perhaps  the  greatest  dan- 
ger threatening  the  myopic  eye.  The  inflammation  of 
the  choroid  tissue  may  also  lead  to  nutritive  disturbances 
in  other  parts.  There  may  occur  in  such  eyes  a  form  i  if 
cataract  of  the  posterior  pole  of  the  lens  rather  charac- 
teristic of  malignant  myopia.  Plastic  inflammation  of 
the  iris  can  also  complicate  the  sad  combination  of  cho- 
roiditis and  retinal  detachment. 

In  many  instances  of  malignant  myopia  central  vision 
becomes  entirely  abolished,  while  the  sight  of  the  periph- 
ery of  the  retina  may  yet  be  serviceable.  This  is  some- 
times due  to  retinal  hemorrhages  in  the  region  of  the 
fovea  centralis  ;  in  other  cases  it  is  the  result  of  a  central 
choroidoretinitis. 

As  regards  the  frequency  of  secondary  diseases  in  M., 
no  definite  figures  can  be  quoted.  Among  1,000  blind 
eyes,  Seidelman  30  counted  46  with  central  retinitis  due 
to  M.,  and  46  with  retinal  detachment  as  the  result  of 
M.,  a  total  of  9.2  per  cent,  of  eyes  lost  by  malignant  my- 
opia. 

Treatment. — Correction  by  Glasses. — The  myopic  eye 
cannot  reunite  any  rays  in  the  plane  of  its  retina  which 
are  less  divergent  than  those  coming  from  its  far  point. 
In  order  to  obtain  sharp  images  of  distant  objects  the 
divergence  of  their  rays  must  hence  be  increased  by 
concave  glasses.  Fig.  2425  illustrates  the  change  of 
direction  which  parallel  rays  coming  from  a  distance 
undergo  on  passing  through  a  concave  glass  in 
front  of  the  eye.  The  glass  which  fully  cor- 
rects the  M.  gives  the  rays  a  divergence  as  if 
they  emerged  from  the  far  point  of  that  eye. 
The  glass  required  for  the  formation  of  perfect 
retinal  images  of  distant  objects  in  M.  must  be 
of  a  (negative)  focal  length  equal  to  the  distance  of  the 
far  point  from  the  anterior  principal  point  in  the  eye. 
Such  a  lens  would  correct  the  M.  perfectly  in  theory,  if 
its  first  principal  point  coincided  with  that  of  the  eye, 
that  is  to  say,  if  it  were  placed  practically  in  the  anterior 
chamber.  If  the  glass  is  held  in  front  of  the  eye,  its  ac- 
tion diminishes  as  the  distance  between  the  glass  and 
the  cornea  increases,  according  to  the  formula  : 


l 

i— it 


wherein  M  is  the  distance  of  the  far  point  ;  /  the  focal 
length  of  the  glass  ;  and  d  the  distance  between  glass  and 
cornea  (more  accurately  between  the  first  principal  point 
of  the  glass  and  the  first  principal  point  of  the  eye). 
(Compare  article  on  Accommodation  and  Refraction.) 

This  calculation  can  be  more  easily  made  by  designat- 
ing the  M.  and  the  glasses  according  to  the  old  method 
of  fractions  than  in  the  "dioptric"  notation.  In  the 
case  of  M. ,  or  the  correcting-glass  weaker  than  fc,  the 
effect  of  the  distance  from  the  eye  is  too  slight  to  he 
taken  into  account  practically,  but  in  selecting  stronger 
glasses  it  is  well  to  make  allowance  for  the  distance  at 
which  the  glass  must  be  held,  on  account  of  the  bridge 
of  the  nose.  Thus  M.  of  i  is  corrected  by  a  glass  of  ~ 
at  a  distance  of  J  inch,  but  if  the  spectacles  cannot  be 
approached  nearer  than  £  of  an  inch,  a  glass  of  2±  indies 
focal  length  is  required,  the  difference  between  the  two 
being  equal  to  a  lens  -fa. 

Concave  glasses  diminish  the  size  of  retinal  images  by 
reason  of  their  influence  upon  the  nodal  points  of  the 
eye,  principally  the  posterior  nodal  point.  With  a  given 
distance  of  objects  the  size  of  the  retinal  image  depends 
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on  the  distance  between  the  posterior  nodal  point  and  the 
retina,  which  Length  Increases  in  axial  M  with  the  elon 
gation  of  the  eyeball,  The  posterioi  nodal  point  moves 
back  when  a  concave  glass  is  held  in  front  of  the  eye. 
It  this  correcting  ula-s  be  between  the  eye  ami  i t >-  an- 
terior focus  (Pi  -  15.5  mm.),  the  distance  between  poste 
rior  nodal  point  and  retina  is  Btill  greater  than  in  the 
emmetropic  eye,  and  the  retinal  images  are  hi  oce  Larger 
than  in  E.  It  the  glass  be  situated  in  the  anterior  locus 
of  the  eye,  the  retinal  Images  are  of  the  same  size  as  in 
l.  .  while  If  the  glass  be  moved  beyond  the  anterior  focus 
the  posterior  nodal  point  approaches  the  retina  closer 
than  in  E.,  and  the  myopic  eye  obtains  now  smaller 
images  than  tlir  emmetropic  eye.  It  is  hence  advisable 
to  wear  the  spectacles  as  close  to  the  eyes  as  possible,  in 
older  to  diminish  the  size  ol  the  retinal  images  as  little 
a>  possible. 

On  account  of  the  recession  of  the  posterior  nodal 
point  the  visual  field  is  slightly  enlarged  by  concave 
glasses.  The  anterior  nodal  point  is  moved  forward  by 
concave  glasses  only  when  they  are  held  in  front  of  the 
anterior  focus  of  the  eye,  while,  when  nearer  to  the  eye 
than  this  distance,  the  glass  causes  the  anterior  nodal 
point  to  recede  slightly.  On  the  position  of  the  anterior 
nodal  point  depends  the  visual  angle  under  which  ob- 
jects arc  seen.  Bui  since  concave  classes,  at  the  distance 
from  the  eye  at  which  they  are  ordinarily  worn,  do  not 
move  the  anterior  nodal  point  forward  appreciably,  if  at 
all— their  diminishing  influence  upon  the  apparent  size 
of  objects,  as  seen  through  them,  cannot  be  referred  to  a 
change  in  the  visual  angle. 

On  looking  slantingly  through  a  concave  glass  it  acts 
no  longer  as  a  strictly  spherical  lens,  but  exerts  in  addi- 
tion an  action  of  a  cylindrical  glass.  The  distortion  of 
images  thus  produced  is  slightly  less  in  the  case  of  peri- 
seoptc  or  concavo-convex  glasses  than  in  the  case  of  bi- 
concave lenses.  Such  concavo-convex  spectacles  do  not 
diminish  the  apparent  size  of  objects  quite  as  much  as  bi- 
concave lenses,  at  least  if  they  are  of  any  considerable 
thickness. 

Concave  glasses  enlarge  the  range  of  accommodation, 
but  practically  this  influence  is  too  slight  to  be  taken  into 
account. 

If  spectacles  are  not  correctly  centred,  that  is  to  say, 
if  the  thinnest  part  of  a  concave  glass  is  not  exactly  in 
front  of  the  centre  of  the  cornea,  they  act  as  prisms.  If 
the  two  glasses  are  too  near  together  they  represent  prisms 
with  the  bases  outward,  and  apparently  displace  objects 
inwardly  with  reference  to  each  eye,  thereby'  increasing 
the  tax  upon  the  convergence,  which  in  M.  is  so  often 
enfeebled.  On  the  other  baud,  too  great  a  width  of  the 
spectacle-frame,  causing  the  glasses  to  act  as  prisms  with 
their  bases  inward,  is  less  objectionable,  and,  indeed, 
sometimes  advisable. 

In  order  to  decide  what  glass  should  be  worn  by  a  myope, 
the  degree  ol  M.  is  to  be  ascertained  in  each  eye,  prefer- 
ably by  a  preliminary  examination  with  the  ophthalmo- 
scope. According  to  the  skill  of  the  observer,  the  oph- 
thalmoscopic examination  may  be  made  accurately  or 
only  approximative^.  Besides  informing  as  to  any  le- 
sions in  the  eye,  the  ophthalmoscopic  examination  will 
save  time  in  the  selection  of  glasses.  It  is  next  to  be  as- 
certained which  is  the  weakest  concave  glass  giving  each 
eye  the  best  possible  sight,  and  whether  the  sight,  if  not 
satisfactory,  can  be  raised  by  the  addition  of  cylindrical 
glasses.  IT  the  results  of  ophthalmoscopic  examination 
and  of  functional  test  do  not  agree,  either  astigmatism  or 

overaction  of  the  ciliary  muscle  must  be  suspected,  and 
the  accommodation  should  be  paralyzed,  The  most  con- 
venient drug  for  this  purpose  is  bomatropine  in  two  per 
cent  solution,  which,  it  dropped  into  the  conjunctiva] 

Sac  B  few  successive  times,  paralyzes  the  ciliary  muscle 
completely  in  the  course  of  halt'  an  hour  to  one  hour. 
If  the  ophthalmoscopic  examination  agrees  with  the  func- 
tional test,  there  is  no  object  in  employing  bomatropine 
for  diagnostic  purposes, 

Many  oculists  have  hitherto  feared  to  permit  their  pa- 
tients the  use  of  fully  correcting  glasses,  under  the  assump- 
tion that  accommodative  efforts  favor  the  progress  of  M. 


For,  in  uncorrected  M.  the  accommodation  is  less  called 
upon  than  in  E,  This  prejudice  is  not  supported  by 
proof.      The  fact  that  M.  may  Increase   while  glasses   are 

worn,  does  not  prove  thai  the  glasses  are  the  cause.  On 
the  other  hand.  Foereter  '  has  lately  reported  his  experi- 
ence in  a  large  number  of  cases  of  medium  and  high  de- 
grees of  M..  in  which  fully  corrector  bad  been 
worn  for  many  years  without  any  Increase  of  refraction. 
.Many  of  his    patients   had    even    made   use   of  spectacles 

stronger  than  their  degree  of  M.  without  injury.  While 
the  report  of  such  isolated  cases  not  injured  by  the  use  of 
fully  correcting  glasses,  especially  alter  the  period  of 

growth  had  been  pa8Sed,  would  DOt  be  a  convincing  argu- 
ment, QO  one  has  yet  quoted  any  similar  number  Ol  cases 
of  which  it  could  be  shown  with  certainty  that  their  M. 
had  been  increased  by  these  means.  .My  own  experience 
agn  i  -  fully  with  that  of  Foerster. 

While  fully  correcting  ida^es  may  be  permitted  by 
the  oculist,  they  need  not  be  urged  in  all  cases  if  other 
Objections  arise.  The  safest  rules  arc  the  following: 
Select  the  glasses  which  give  the  greatest  comfort,  enable 
the  patient  to  work  at  a  distance  of  at  least  fifteen  inches, 
and  give  the  best  -iuht  under  these  conditions.  When 
the  ML  is  not  over  2.5  0.  the  patient  can  lie  allowed  to 
choose  for  himself,  whether  he  w  ishes  glasses  or  not,  and 
whether  he  is  to  wear  them  for  close  work.  Glasses  of 
more  than  perhaps  2  I),  are  apt  to  fatigue  the  eyes  if 
worn  only  part  of  the  time  and  not  steadily,  for  the  rea- 
son that  their  use  changes  the  established  association  be- 
tween convergence  and  accommodation.  If  they  be  worn 
continuously  these  two  functions  soon  become  accus- 
tomed to  a  new  association.  In  M.  of  3  D.,  or  more,  the 
far  point  is  at  such  a  short  distance  from  the  eye  that  the 
power  of  convergence  is  unduly  taxed  during  eye  work. 
Such  patients  should,  therefore,  use  for  work  a  glass  en- 
abling them  to  see  distinctly  at  fifteen  to  eighteen  inches 
distance.  Such  a  degree  of  M  also  makes  the  use  of 
correcting  glasses  for  the  distance  very  desirable,  on  ac- 
count of  the  otherwise  very  indistinct  sight.  "Whether 
the  glasses  worn  in  this  degree  of  M.  correct  the  refraction 
fully,  or  leave  a  balance  of  0.5  to  1  D.  of  M.  uncorrected, 
may  be  left  to  the  patient.  Not  rarely  patients  refuse 
utterly r,  even  for  the  far  distance,  the  glass  which  neu- 
tralizes their  M.  accurately,  on  account  of  a  feeling  of 
strain  which  it  gives  them.  The  cause  of  this  discomfort 
is  not  quite  clear.  Persons  who  demand  sharp  sight  for 
the  distance  will  generally  become  accustomed  to  their 
glasses  and  lose  the  feeling  of  discomfort  in  the  course 
of  a  week.  If  they  desire  it  they  may  take  weaker 
glasses  temporarily,  and,  as  they  become  habituated  to 
them,  increase  the  strength  gradually  up  to  full  neu- 
tralization of  their  M.  In  some  instances  the  relaxation 
of  the  ciliary  muscle,  by  means  of  one  application  of 
bomatropine,  enables  them  at  once  to  accept  full  correc- 
tion without  discomfort.  "When  the  power  of  accom- 
modation is  enfeebled  by  exhausting  diseases  or  age,  the 
glasses  used  for  work  must  be  so  chosen  that  no  accom- 
modative strain  occurs.  We  may  calculate  the  strength 
of  the  glass  required  by  determining  the  convex  glass 
which  an  emmetrope  of  the  same  accommodative  power 
would  require  for  work,  and  deducting  this  from  the 
number  of  the  fully  correcting  ulass.  Thus  a  myope  of 
4  D.,  at  an  age  of  over  fifty  years,  and  an  accommodative 
power  of  perhaps  1.5  to  'J  I),  at  the  utmost,  would  re- 
quire concave  spectacles  of  eighteeu-inch  focus  ( — 2D.) 
in  order  to  work  with  comfort  at  eighteen  inches  dis- 
tance Similar  rules  apply  if  the  myope  has  imperfect 
control  of  his  accommodation,  by  reason  of  having  worked 
up  to  the  time  of  consultation  without  glasses.  In  this 
case,  however,  gradual  use  will  finally  give  the  myope 
full  control  of  the  accommodation  proper  to  him  by  rea- 
son of  his  age.  If  the  patient,  for  one  or  the  other 
reason,  prefers  to  wear  the  partly  correcting  spectacles 
continuously,  he  may  improve  his  sight  for  the  distance 
by  raising,  when  required,  an  additional  eye-glass  which 
fully  neutralizes  the  balance  of  his  M. 

In  high  degrees  of  M.  with  reduced  acuity  of  sight, 
fully  correcting  glasses  are  not  agreeable  on  account  of 
tin   diminution  in  size  of  the  retinal  images.     When  the 
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retinal  sensitiveness  has  suffered,  the  patient  prefers,  as 
a  rule,  large  blurred  images  to  sharp  outlines  with  di- 
minished size.  In  such  cases  we  must  he  guided  in  the 
selection  of  glasses  for  the  distance  by  the  patient's  own 
choice.  Some  little  enlargement  is  gained  by  using  peri- 
scopic  (concavo-convex)  glasses,  but  while  their  advan- 
tage increases  with  their  thickness,  a  limit  is  set  by  reason 
of  their  weight.  Some  of  these  unfortunates  are  willing 
to  make  use  of  a  small  telescope  or  opera-glass  for  glimpses 
at  distant  objects.  A  still  greater  dilemma  arises  as  to 
their  sight  for  work.  When  the  BL  is  still  progressive, 
as  shown  by  their  past  historj-,  and  when  there  are  evi- 
dences of  choroidal  inflammation,  it  is  best  to  forbid  all 
eye  work.  If  the  patient  cannot  submit  to  this  rule,  or 
if  the  M.  has  not  been  progressive  for  some  years,  vari- 
ous means  may  be  tried  to  enable  him  to  work  with 
some  comfort.  On  account  of  the  convergence,  it  is  al- 
ways best  to  give  a  glass  of  such  strength  as  to  move  the 
far  point  to  a  distance  of  at  least  fifteen  inches,  selecting 
the  weakest  glass  which  will  accomplish  this.  But  when 
the  sight  has  been  much  impaired  it  is  simply  not  possible 
to  read  or  sew  at  such  a  distance,  and  the  objects  must 
be  held  nearer  in  order  to  be  seen  under  a  larger  visual 
angle.  Some  of  these  patients  learn  to  read  by  the  use  of 
partly  correcting  concave  glasses,  while  a  large  reading 
glass  of  some  two  inches  width  and  four  to  six  inches 
focal  length  is  held  over  the  print.  This  combination 
acts  as  a  magnifying  telescope.  Other  persons  may  be 
accommodated  by  wearing  fully  correcting  (or  nearly  so) 
concave  spectacles,  and  adjusting  besides  a  convex  eye- 
glass of  2  to  3  D.,  with  as  large  a  distance  between  the 
two  pairs  of  glasses  as  the  shape  of  the  nose  permits. 
This  combination  acts  likewise  as  a  magnifying  telescope, 
but  of  less  power  than  the  previous  arrangement.  Don- 
ders  has  suggested  partly  correcting  glasses,  surrounded 
in  front  by  a  metallic  shell  with  a  horizontal  slit,  which, 
by  diminishing  the  aperture  through  which  the  light 
enters,  improves  the  definition  of  the  images.  But  this 
stenopeic  slit  limits  the  field  of  vision  to  such  an  extent 
that  it  can  rarely  be  employed  with  advantage.  The 
largest  images  are,  of  course,  obtained,  in  very  high  de- 
grees of  M.  (15  to  20  D.),  by  reading  at  the  far  point, 
which  almost  touches  the  nose,  without  any  glasses.  In 
such  extreme  cases  there  is  seldom  any  binocular  vision, 
but  almost  always  divergent  squint.  This  anomaly  of 
the  external  muscles  diminishes  the  strain  upon  the  in- 
ternal recti  muscles  considerably,  but  does  not  obviate  it 
wholly.  For  even  in  this  case,  the  approach  of  any  ob- 
ject toward  the  one  eye  is  accompanied  by  corresponding 
rotation  of  the  other  toward  the  median  line.  The  pa- 
tients should  hence  be  warned  that,  even  under  these  cir- 
cumstances, there  is  danger  in  such  use  of  the  eyes  if  the 
M.  be  still  progressive. 

In  M.  complicated  with  astigmatism,  it  is  difficult  to  de- 
termine the  refraction  accurately,  on  account  of  the  fre- 
quent over-action  of  the  ciliary  muscle — and  it  is  generally 
safest  to  employ  homatropine  in  persons  under  thirty -five 
or  fort}-  years  of  age.  Whether  cylinders  should  be  added 
to  the  concave  glasses  depends  on  the  previous  existence 
of  asthenopic  symptoms  referable  to  the  astigmatism,  and 
on  the  amount  of  comfort  and  improved  sight  which  the 
trial  glasses  give  the  patient.  Astigmatism  of  not  more 
than  0.5  D.,  or  less  in  amount  than  one-fourth  the  de- 
gree of  M.  present,  can  generally  be  neglected. 

When  the  refraction  is  unequal  in  the  two  eyes,  that  is 
to  say,  in  cases  of  anisometropia,  no  one  rule  can  be  fol- 
lowed. If  the  patient  wishes  to  wear  glasses  steadily,  or 
the  degree  of  his  M.  renders  this  imperative,  it  is  best  to 
correct  each  eye  absolutely.  If  necessary,  temporary 
paralysis  of  the  accommodation  may  make  these  glasses 
acceptable.  If  the  spectacles  are  not  to  be  worn  steadily, 
or  if  the  more  myopic  eye  is  much  inferior  to  the  other, 
it  is  generally  most  comfortable  to  fit  both  eyes  with  the 
glass  needed  by  the  less  myopic  one.  If  one  eye  be  em- 
metropic or  nearly  so,  it  must  be  decided  by  means  of  the 
trial  glasses  whether  the  patient  is  most  comfortable  with 
correcting  glass  for  the  myopic  eye,  and  plane  glass  (or 
whatever  weak  number  he  may  need)  for  the  other,  or 
without  any  spectacles  at  all. 


Hygu  nic  Manage  mt  id  of  Myopia.— Short-sightedness  oi 

unmistakable  stationary  character  requires  no  moi 
than  the  emmetropic  eye.  But  during  the  period  of 
growth  of  the  body,  it  is  often  difficult  to  decide  whether 
the  M.  is  at  a  definite  standstill  or  not.  Tin 
dent,  however,  the  tendency  to  increase  <>f  M.,  tin-  stricter 
should  be  our  directions  as'to  the  limitation  of  eve  strain, 
and  in  unmistakably  malignant  cases,  it  is  certainly  the 
safest  plan  to  avoid  all  eye  work.  Under  any  circum- 
stances, the  patient  should  be  fitted  with  ula^c^  enabling 
him  to  work  at  a  distance  of  fifteen  to  eighteen  inches, 
and  in  order  to  reduce  the  convergence  as  much  as  possi- 
ble, a  shorter  working  distance  should  not  be  permitted 
during  the  earlier  part  of  life.  If  a  child  will  approach 
his  work  in  spite  of  orders,  some  mechanical  device  must 
be  employed  to  maintain  a  distance  of  some  sixteen  inches 
between  book  and  eye.  In  the  European  markets  there 
exist  various  forms  of  head  and  chin  supports  for  this 
purpose,  of  which  Kallman's  seems  to  be  the  best.  This 
consists  of  an  upright  pillar  clamped  to  the  edge  of  the 
table,  with  a  ring  attached  above  of  such  size  as  to  sur- 
round the  face.  The  forehead,  resting  against  the  upper 
part  of  this  ring,  is  thus  prevented  from  approaching  the 
book  nearer  than  the  desired  distance.  In  the  American 
markets  I  have  not  found  any  of  these  simple  devices. 
But  it  is  easy  to  attach  a  rod  to  the  table,  against  which 
the  chin  is  to  rest ;  or  still  simpler,  to  let  the  patient  hold 
between  his  teeth  a  fifteen-inch  ruler,  which  prevents 
him  from  approaching  the  book.  Foerster  has  reduced 
the  effort  of  convergence  still  further,  in  some  of  his  cases 
of  progressive  M.,  by  combining  with  the  concave  glasses 
prisms  with  the  bases  inward  up  to  an  angle  of  five  or  even 
seven  degrees  for  each  eye.  Such  glasses  are  annoying, 
by  reason  of  their  weight  and  the  slight  distortion  of 
images,  but  still  the  results  of  Foerster  in  arresting  the 
progress  of  M.  would  warrant  further  trial. 

The  easiest  position  in  reading  or  writing  is  attained 
by  having  the  table  project  over  the  edge  of  the  seat,  so 
as  to  avoid  stooping  forward.  The  top  of  the  table 
should  slant  in  order  to  obtain  a  full  view  of  the  letters, 
and  not  see  them  foreshortened  in  perspective,  as  they 
appear  on  a  level  table.  This  arrangement,  besides,  in- 
sures the  best  illumination,  if  the  source  of  light  be,  as  it 
should  be,  behind,  above,  and  somewhat  laterally  from 
the  body.  The  light  should  be  strong  enough,  under  all 
circumstances,  to  give  a  normal  visual  acuity  when  test- 
types  placed  on  the  table  in  question  are  seen  from  the 
prescribed  distance.  For  in  insufficient  light  the  ten- 
dency to  bring  objects  closer,  and  thereby  increase  the 
visual  angle  (and  the  convergence),  is  irresistible.  Any 
artificial  light  should  give  a  stead)' — not  flickering — flame, 
and  not  be  placed  so  as  to  strike  the  ej'e  directly,  thereby 
fatiguing  the  retina  and  irritating  the  conjunctiva  by 
radiant  heat.  The  print  should  be  of  sufficient  size  to  be 
plainly  legible.  Conn,9  on  summing  up  the  investiga- 
tions of  different  authors,  demands  as  the  minimum  size 
a  height  of  1.5  mm.  for  the  smallest  letters  ;  a  thickness 
of  i  mm.  of  the  strokes  ;  a  distance  of  21  mm.  between 
the  lines  ;  a  width  of  column  not  exceeding  100  mm.,  and 
containing  not  over  60  letters  per  line.  Any  smaller  size 
than  these  measures  is  to  be  regarded  as  injurious,  and 
the  more  so  the  younger  the  individual.  The  paper 
should  be  sufficiently  clean  and  blight  in  order  to  form  a 
due  contrast  with  the  print.  These  conditions  are  ful- 
filled in  the  majority  of  American  school  books,  but  by 
no  means  in  all  works  of  fiction,  especially  the  cheaper 
editions.  Hence  precautions  against  the  abuse  of  chil- 
dren's eyes  must  include  home  reading  as  well  as  school  - 
work.  Indeed,  the  medical  adviser  must  bear  in  mind 
that  teachers  are  more  apt  to  pay  attention  to  the  posi- 
tion of  pupils  and  the  conditions  of  work  than  most  par- 
ents. The  total  amount  of  eye  work  done  is  also  to  be 
considered,  and  is  to  be  limited  in  proportion  to  the  pro- 
gressive nature  of  the  individual's  short-sightedness. 

Ouratm  Measures  in  Myopia. — An  elongated  myopic 
eyeball  cannot  be  restored  to  its  normal  state  by  any 
means  known  at  present.  Steady  pressure  by  means  of 
a  pressure  bandage  or  heavy  bags  has  been  suggested, 
but  has  not  given  any  results  encouraging  the  further 
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trial  of  a  method  <>f  questionable  safety.  The  removal  of 
the  lens  bas  also  been  proposed  by  adventurous  minds. 
Mm  this  operation,  certainly  dangerous  in  the  case  of  a  nor- 
mal lens,  would  onlj  correct  the  n  fra*  tion  li  the  degree 
el  \|.  bappened  to  be  the  same  as  the  dioptric  strength  of 
the  lens  ami  ii  wmilil  do  this  at  the  sacrifice  of  the  power 
of  accommodation,  without  checking  further  bulginj 
tin-  sclera.     The  appan  of  M.  can  be  reduced, 

in  cases  of  over-act) f  the  ciliary  muscle,  by  the  use 

of  bomatropine  or  atropine,  repeated  if  accessary  for  a  few 
days  after  giving  the  correct  glasses,  [n  some  instances 
the  action  of  such  paralyzing  drugs  ma]  also  be  em- 
ployed advantageously  in  order  i"  diminish  the  refrac- 
tion permanently,  by  lowering  the  tonus  of  the  ciliary 
muscle,  whenever  this  tonus  exceeds  the  average  degree. 
In  such  cases  the  mydriatic  solution  must  be  used  for 
Borne  days  in  succession  in  order  to  bave  a  permanent 
effect. 

When  the  visual  acuity  has  diminished  rapidly  ii  can 
often  be  restored  by  enforcing  absolute  rest  of  the  eyes 
with  avoidance  of  exposure  to  strong  light  for  a  period 
of  one  or  several  weeks.  This  rest  oral  ion  of  visual  acuity 
is  hastened  by  the  use  of  atropine,  even  when  no  ciliary 
over-activity  or  spasm  exists.  It  is  well  to  shade  the  eyes 
during  the  use  of  atropine,  by  means  of  dark-gray  or  blue 
glasses.  Formerly  leeches  or  cupping  on  the  temples 
were  in  vogue  as  a  part  of  this  cure,  but  their  effect  is 
no  more  decisive  in  this  case  than  the  effect  of  local  blood- 
letting in  general. 

The  asthenopic  complaints  due  to  increase  of  .M.  can 
be  combatted  successfully  by  the  same  general  plan  of 
treatment,  vi/..,  rest  of  the  eyes — relative  or  absolute — 
and  if  insufficient,  medicinal  paralysis  of  the  ciliary  mus- 
cle with  the  use  of  dark  glasses.  In  cases  where  the  as- 
thenopia is  not  siillicient  to  prevent  business  employment, 
I  have  seen  favorable  results  from  the  use  of  homa- 
tropine  during  the  night.  A  one  or  one-half  per  cent, 
solution  of  this  drug,  applied  at  bed-time,  exerts  its  calm- 
ing effect  upon  the  eye  during  sleep  without  interfering 
with  work  in  the  morning.  This  method  will  generally 
remove  the  less  severe  forms  of  asthenopia  due  to  pro- 
gressive M.,  without  com] icl ling  the  patient  to  desist  from 
his  work,  provided  he  limits  the  eye  strain  by  hygienic 
measures  and  avoidance  of  all  dispensable  eye  work. 

Asthenopia  due  to  insufficiency  of  the  internal  recti 
muscles  requires  comparative  rest,  and  limitation  of  the 
strain  by  holding  the  work  off  as  far  as  possible.  Prisms 
with  their  bases  inward  are  the  remedy  indicated  by  the- 
ory, but  their  practical  action  is  insufficient  in  any  but 
the  lowest  degrees  of  this  defect.  If  the  concave  glasses 
are  above  medium  strength,  some  effect  may  be  obtained 
by  deccntring  them  toward  the  temples.  Since  such  an 
order  is  not  likely  to  be  well  fulfilled  by  the  manufactur- 
ing optician,  it  is  better  to  direct  a  frame  wider  by  a  few 

millimetres  than  the  interocular  distance.  High  degrees 
of  muscular  insufficiency  cannot  be  corrected  except  by 
Surgical  measures,  viz.,  tenotomy  of  one  or  both  external 
recti  muscles,  combined,  if  necessary,  with  advancement 
of  the  internal  recti.  Tenotomy  of  the  external  recti 
muscles  is  admissible  only  in  cases  of  insufficiency  of 
their  antagonists,  if  there  is  a  certain  amount  of  the  power 
of  divergence  at  the   disposal   of   the    patient.      This  can 

be  tested  by  determining  the  least  angle  of  the  prism 

which  when  held  with  its  basis  inwardly  causes  diplopia. 
Further  directions  as  regards  this  operation  should  be 
looked  for  in  the  article  on  Strabismus.  Tenotomy  of 
the  external  recti  muscles  has  also  been  tried  to  some  ex- 
tent as  a  preventive  measure  against  the  progress  of  M., 
under  Hie  belief  that  insufficiency  of  the  internal  recti  is 
one  of  the  causes  of  increasing  myopia.  No  results,  how  - 
ever,  have  been  published    of   such  decisive  nature   as  to 

encourage  further  trial  of  this  operation,  except  for  the 

treatment  of  the  muscular  insufficiency.  Iridectomy  and 
.sclerotomy  have  been  proposed  by  Dransart"  as  methods 
t"  <heck  tiie  growth  of  ML     Although  bis  communication 

is  not  strictly  convincing,  these  relatively  sate  operations 
deserve  some  cautious  trial  in  cases  where  rapid  increase 
of  M.  and  steady  reduction  Of  sight  batik'  all  other  means 

of  treatment. 


Bistobii  w.  Bibliography. — Myopia  was  known  to 
the  Greeks,  since  a  description  of  its  effects  is  found  in 
Aristoteles 

Pliny  mentions  that  there  exist  certain  concave  emer- 
alds, and  that  the  short  -sighted  emperor  Nero  watched 
the  gladiators'  combats  through  one  of  this  kind.  B] 
tacles  were  introduced  in  the  earlier  part  of  the  four- 
teenth century,  though  their  inventor  has  not  been  traced 
with  certainty.  Their  optic  action  w  as  not  understood, 
however,  until  Kepler  investigated  the  mechanism  of  thi- 
eve, in  the  beginning  ol  the  seventeenth  century.  Subse- 
quent to  this  time,  myopia  and  its  correction  by  glasses 

are  mentioned  by  the  writers  on  eye  diseases  without 
further  addition  to  our  know  ledge.  The  posterior  staph- 
yloma was  discovered  by  Scarpa  in  1801,  but  not  con- 
nected by  him  with  the  myopic  refraction.      Aril  was  the 

first  t<>  trace  myopia  to  elongation  of  the  eyeball  (1854). 

The  anatomy  of  the  myopic  eye  was  described  by  Jaeger 

in  his  really  magnificent  work.  "  Ueberdie  Einstellungen 
des    dioptrischen    Apparates    im    menschligen    Auge" 

(Wien,  1861),  with  a  minuteness  to  which  but  little  lias 
been  added  by  his  successors.  Jaeger  was  also  the  first 
to   make  collect  ive  examinations  of  eyes  witli   reference 

to  the  refraction.     Independent  of  him.  Donders  pursued 

his  pathological  studies,  and  published  them  in  his  great 
work  on  "  Anomalies  of  Accommodation  and  Refrac- 
tion "  (Sydenham  edition,  1864).  His  anatomical  results 
agree  closely  witli  those  of  Jaeger,  lie  investigated  be- 
sides the  optic  structure  of  the  myopic  eye.  and  furnished 
in  this  book  the  most  exhaustive  clinical  Study  of  myopia 
up  to  that  time,  and.  indeed,  but  little  has  been  added  to 
the  scope  of  the  subject  since  I  )oiiders'  work,  although 
an  immense  literature  has  been  devoted  to  all  aspects  of 
this  anomaly.  Statistics  of  refraction  of  BChool-children 
were  reported  for  the  first  time  on  any  extended  scale  by 
11.  Cohn,  in  "  Dntersuchungen  der  Augen  von  10,060 
Schulkindern  "  (Leipzig,  1867).  The  immense  literature 
and  investigations  in  the  further  pursuance  of  this  sub- 
ject can  be  found,  up  to  1882,  in  Cohn's  article  on  the  e\  es 
of  school-children  (Schulkinderaugen)  in  "Eulenburgs 
Real-Encyclopadie  d.  ges.  Heilkunde,"  and  in  a  shorter 
resume  up  to  1885  in  an  article,  by  Randall,  on  "  The 
Refraction  of  the  Human  Eye,"  in  the  American  Jour/ml 
<>f  tin:  Mi  dicid  Scicnas  (July,  1885).  Of  exhaustive  mono- 
graphs on  myopia  may  be  mentioned  Mauthner's  "  Yor- 
lesungen  fiber  die  optischen  Fehler  di->  Auges  "  (Wien, 
1872  and  1875),  and  Landolt's  treatise  in  the  third  volume 
of  De  Weckerand  Landolt's  "Traite-  complet  d'Ophthal- 
mologie"  (Paris,  1885),  of  which  latter  an  excellent  Eng- 
lish translation  has  just  appeared  under  the  title  "Ac- 
commodation and  Refraction"  (by  Culver,  Philadelphia, 
1886).  Landolt's  work  contains  also  the  most  satisfactory 
discussion  of  insufficiency  of  the  internal  recti  muscles, 
based  largely  on  his  own  researches.  The  mathematical 
problems  relating  to  the  subject  are  fully  discussed  by 
Nagel  in  Grade  and  Saemiseh's  "  Handbuch  d.  ges. 
Augenheilkunde,"  vol.  vi.  The  questions  of  the  influ 
ence  of  type  upon  ey»  sight  have  been  closely  investigated 
by  Javal(in  the  "  Annales d'Oculistique,"  lsrsand  is79). 
The  most  important  recent  contribution  to  the  treatment 
of  M.  by  glasses  and  relaxation  of  the  convergence  is  the 
article  of  Foerster  quoted  in  the  text.  //.  Qradle. 

1  Seggcl :  Uebemonnale  Behsahbfe,  v.  Uraefe's  Arehiv  fur  Ophthal- 
mologic. Bd.  nnn.  (•-' .  p.  69. 

-  Weiss  :  Report  oi  the  Heidelberg  meeting  of  the  German  Ophthalm. 
Society,  Isst;. 

'Qradle:  Ciliary  Spasm  of  Central  Origin,  Journal  of  Nervous  and 
Mental  Disease,  1881. 

<  Dobrowolsky  :  Zehender's  kiin.  Monatsblattcr  f.  Augenheilkunde, 
1871. 

'  Jaeger,  E.  v.  :  TJeber  die  EinsteUungen  des  dioptrischen  Apparates, 
etc.    Wien,  1861.  'Ely:  Archives  of  Ophth.,  vol.  ix.,  p.  29. 

'  Qermann  :  v.  Graefe'e  Arch,  f .  1 1.,  Bd.  31  (2). 

'  Horstiiiuun  :  Archives  of  Ophth.,  vol.  xiv.,  p.  45. 

»  Cohn  :  Art.  Schulkinderaugen  in  Bulenburg'e  Beal-Encyclopftdie  d. 
ges.  Heilkunde,  1882.       "'  agnevn  :   New  York  Med.  Record,"  IsTT.  p.  34. 

"  Loring:  Transactions  International  Med.  Congress,     l'hila.,  lsTfi. 

13  Callan  :  American  Jonrn.  Med.  Sciences,  1S75.  p.  331. 

"RIaley:  Transactions  Penn.  State  Med,  Asao.,  1SS1.  Quoted  by 
Randal!.    Am.  Journal  of  Med.  Sciences,  July.  1885. 

><  W.  K.  Smith  :  Thirty-hrsi  Animal  Report  of  Chicago  Board  of  Edu- 
cation. 1886. 

r>  rby,  H.  :  Transact  ions  .if  the  Am.  ophth.  Society,  1S83. 

'«  T  scheming  :   \.  Oracle's  Arch.  f.  O.,  Bd.  29  (1),  p.  201. 
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11  Dilrr:  v.  Graefe's  Arch.  f.  O.,  Bd.  29  (1),  p.  103. 

>8  Donders :  Anomalies  of  Refraction  and  Accommodation.  London, 
186-1. 

"Mauthner:  Vorlesungen  uber  die  optischen  Fehler  deH  Auges. 
Wien,  1872  and  1875. 

2°  Reuss   A.  von  :   v.  Graefe's  Arch.  f.  O..  Bd.  23  (4),  p.  183. 

2i  Nagel :  Anomalien  der  Refraction  und  Accommodation,  in  vol.  vi. 
of  Graefe  and  Saemisch's  Handbuch  der  gesammten  Augenheilkunde. 

M  Herzog  Karl  Theodor  von  Baiern :  Mittheilungen  a.  d.  k.  Universi- 
tatsklinik  zu  Miinchen,  1882. 

23  Schnabel:  v.  Graefe's  Arch.  f.  O.,  Bd.  20,  Heft  2. 

"  Weiss  :  v.  Graefe's  Arch.  f.  O.,  Bd.  81,  Heft,  3,  p.  239. 

25  Hasner :  Vierteljahresschrift  f.  practische  Heilkunde,  1874. 

2"  Mannhardt :  v.  Graefe's  A.  f.  0„  Bd.  17  (2),  p.  69. 

2'  Emmert :  Auge  und  Schadel.     Berlin,  1880. 

2e  Beselin :  Archives  of  Ophth.,  vol  xiv..  p.  200. 

2»  Bono :  Giornale  d.  R.  Academia  di  Medicina  di  Torino,  1883 ; 
abstr.  in  Centralblatt  f.  pract.  Augenheilkunde,  Supplementheft,  1883. 

so  Seidelmann  :  Zur  Aetiol.  und  Prophylaxis  d.  Erblindungen,  Inaug. 
Dissertation.     Breslau.  1876. 

3'  Foerster :  Meeting  of  the  Heidelberg  Ophth.  Society,  1883,  and 
Archives  of  Ophthalmology,  1886,  vol.  xv..  No.  4. 

82  Dransart :  Annales  d'Oculistique,  September,  1885. 

MYOTICS  is  the  name  of  a  class  of  drugs  which  con- 
tract the  pupil  and  stimulate  the  muscle  of  accommoda- 
tion. 

Eserine  or  pliysosligmine,  the  alkaloid  of  the  calabar 
bean,  is  the  most  powerful  of  myotics.  Used  in  the  form 
of  a  one-half  to  two  per  cent,  solution  of  the  sulphate,  it 
contracts  the  pupil  to  the  size  of  a  pin-hole  in  about  half 
an  hour  ;  the  pupil  now  remains  stationary  for  about  two 
hours,  and  returns  to  the  normal  state  in  the  course  of 
from  twelve  to  thirty-six  hours.  The  pupil  may  be 
slightly  irregular  in  outline  during  this  time,  and  never 
ceases  to  respond  faintly  and  sluggishly  to  light.  The 
ciliary  muscle  contracts  within  the  first  half-hour,  so  as 
to  cause  the  far  point  to  approach  the  eye,  and  this  ap- 
parent increase  of  refractive  power,  or — what  it  really 
amounts  to — this  spasm  of  accommodation  lasts,  accord- 
ing to  the  strength  of  the  solution,  up  to  twenty-four  or 
thirty-six  hours.  The  range  of  accommodation  is  in- 
creased by  reason  of  the  greater  control  of  the  will  over 
the  calabarized  muscle,  so  that  the  eye  can  be  adjusted 
for  shorter  distances  than  normally.  The  muscular  con- 
traction is  accompanied  by  more  or  less  pain  and  dull 
ache.  The  narrow  pupil  darkens  the  sight  somewhat, 
but  the  retinal  images  of  objects  situated  within  the  range 
of  accommodation  are  very  sharp.  On  account  of  the 
abnormally  facilitated  response  of  the  ciliary  muscle  to 
the  will,  the  judgment  is  misled  into  believing  objects 
to  be  larger  than  they  really  are.  Eserine  decomposes 
gradually  when  in  solution,  forming  the  inactive,  red 
rubreserine. 

The  effect  of  eserine  is  due  to  its  stimulating  influence 
upon  the  nerve  terminations  in  the  ciliary  muscle  and  in 
the  sphincter  of  the  iris.  Any  agent,  like  atropine  or  its 
substitutes,  which  paralyzes  these  parts,  overcomes  the 
action  of  eserine.  There  exists,  however,  a  mutual  an- 
tagonism between  myotics  and  mydriatics  in  their  action 
upon  the  pupil.  The  contraction  due  to  eserine  can  be 
overcome  by  any  of  the  mydriatics  (except  cocaine),  and 
it  is  only  a  question  of  quantity  or  repetition  of  the  my- 
driatic in  order  to  paralyze  the  iris  and  ciliary  muscle 
completely,  in  spite  of  eserine.  On  the  other  hand,  dur- 
ing maximal  mydriasis  eserine  will  still  exert  a  slight 
transient  effect,  if  used  vigorously  ;  and  in  the  case  of  the 
more  transient  action  of  the  substitutes  of  atropine,  like 
homatropine  or  duboisine,  eserine  may  be  pushed  by 
repetition  so  as  to  obviate  the  mydriatic  paralysis. 

The  intra-ocular  pressure  is  distinctly  lowered  by 
eserine. 

Pilocarpine  exerts  an  effect  upon  the  iris  and  upon  ac- 
commodation and  tension  of  the  eye,  similar  to  that  of 
eserine,  but  feebler  in  degree  and  more  transient.  Ac- 
cordingly its  action  is  not  quite  as  painful  as  that  of  the 
other  myotic. 

Therapeutic  Use  of  Myotics. — In  cases  of  paraly- 
sis of  the  sphincter  muscle  of  the  iris  or  of  the  muscle  of 
accommodation,  the  recovery,  if  at  all  possible,  is  hast- 
ened by  stimulation  of  the  nerve-ends  by  myotic  solu- 
tions. If  the  corresponding  nerves  are,  however,  affected 
beyond  the  possibility  of  recovery,  which  time  only  will 
reveal,  no  myotic  is  of  any  service. 
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An  important  use  of  myotics  may  be  made  in 
coma.  During  an  acute  attack  these  agents,  especially 
the  more  active  eserine,  will  lower  the  intraocular  press- 
ure and  mitigate  the  attack,  or  even  abort  il.  This  ac- 
tion is  more  marked  the  more  acute  the  attack,  but  is 
not  absolutely  reliable  by  any  means.  The  myotic  may 
be  used  in  order  to  postpone  the  curative  operation,  iridec- 
tomy or  sclerotomy,  or  to  facilitate  it  by  contracting  the 
pupil  and  deepening  the  anterior  chamber  ;  but  it  should 
not  be  employed  in  the  hope  of  obviating  the  operation. 
In  the  chronic  forms  of  glaucoma  myotics  are  of  less 
service.  Yet  it  has  been  claimed  that,  in  those  chronic 
cases  where  iridectomy  sometimes  fails,  a  cure  can  be  ob- 
tained by  the  continued  use  of  pilocarpine.  The  greatest 
benefit  is  derived  during  the  prodromic  stage  of  glau- 
coma, by  directing  patients  to  use  a  one  or  two  per  cent. 
solution  whenever  there  are  any  indications  of  impend- 
ing attacks,  and  thereby  postponing  operative  measures 
sometimes  for  a  long  period.  The  influence  of  myotics 
on  the  intra-ocular  pressure  is  of  service  in  ulcers  of  the 
cornea,  the  floor  of  which  bulges  outward,  threatening 
to  become  staphylomatous.  In  operations  or  wounds 
of  the  periphery  of  the  cornea  the  use  of  eserine  during 
the  time  of  closure  of  the  wound  may  prevent  entangle- 
ment of  the  iris  in  the  cicatrix. 

The  most  complete  resume  of  the  action  of  myotics 
can  be  found  in  Landolt's  "  Accommodation  and  Refrac- 
tion." Further  details  must  be  sought  for  in  the  period- 
ical ophthalmic  literature,  according  to  references  in  the 
larger  text-books  on  Eye  Diseases.  H.  Gradle. 

MYRRH  {Myrrha,  U.  S.  Ph.,  Br.  Ph.,  Ph.  G.  ;  Myrrhe, 
Codex  Med.).  A  gum  resin,  probably  obtained  from 
Balsamodendron  (Balsamea)  Myrrha,  Nees  von  Essen- 
beck.  Order  Busseraceae  :  A  not  well-known,  spiny  shrub, 
with  coarse,  crooked  branches,  and  sparsely  scattered 
clusters  of  few  trifoliate  leaves,  of  which  the  central  lobe 
is  developed  into  a  wedge-shaped  blade  about  half  an 
inch  long  and  the  two  lateral  ones  are  mere  rudiments  ; 
flowers  not  known.  The  tree  is  a  native  of  Arabia  where 
most  of  the  drug  is  obtained.  B.  meccanense  is  also  re- 
puted to  yield  the  same  product.  Our  knowledge  of  the 
collection  of  myrrh  is  also  imperfect,  but  it  is  said  that  it 
exudes  spontaneously  from  the  branches,  and  is  simply 
gathered  when  dry,  as  gum  Arabic  and  other  similar 
"gums"  are,  and  afterward  sorted  into  various  grades 
Few  articles  have  been  known  as  long  as  this,  which  has 
been  a  component  of  incense  or  used  in  some  way  in  re- 
ligious ceremonies  for  thousands  of  years.  Its  medical 
employment  is  also  of  great  antiquity. 

Myrrh  consists  of  rather  irregular  lumps  or  tears  of 
varying  size,  from  that  of  a  hen's  egg  down,  but  gen- 
erally not  larger  than  good-sized  beans,  of  a  dull  reddish 
or  brown  color,  without  much  lustre,  and  a  rough,  waxy 
fracture.  Its  odor  is  peculiar  and  agreeable,  its  taste  bit- 
ter, its  texture  hard  and  moderately  brittle  ;  the  gum  in 
it  prevents  its  melting  completely  ;  its  oil  makes  pulver- 
ization difficult. 

Composition.  —  A  small  amount  (three-fourths  per 
cent,  Fliickiger ;  two  to  four  per  cent.,  Husemann)  of 
essential  oil,  a  bitter  principle  not  fully  separated,  from 
twenty-five  to  thirty  or  more  per  cent,  of  resin,  soluble 
in  chloroform  and  alcohol,  and  from  forty  to  fifty  or 
more  per  cent,  at  gum,  besides  mechanical  and  coarse  im- 
purities. 

Action  and  Use. — The  use  of  myrrh  as  an  emmena- 
gogue  appears  to  be  one  of  traditiou  rather  than  founded 
on  evident  value  ;  it  is  probably  no  better  in  this  respect 
than  numerous  other  resins  and  tercbinthinate  oils,  which 
are  occasionally  employed.  Still  some  of  the  com- 
pound pills  containing  myrrh  are  used  with  reference  to 
this  property.  As  a  mild,  aromatic  .stimulant  it  is  prop- 
erly added  sometimes  to  cathartic  pills.  It  is  occasionally 
used  as  an  expectorant.  Myrrh  is  very  seldom  given 
alone  or  as  a  principal  medicament  internally.  Exter- 
nally it  is  used  as  a  mild  astringent,  and  is  often  employed, 
in  washes  and  gargles.  The  tincture  diluted  with  water, 
in  the  proportion  of  one  to  three  or  four,  makes  an  excel- 
lent surgical  application  for  moderately  indolent  surfaces, 
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.■mil  -till  more  diluted,  a  good  and  agreeable  mouth  wash. 
The  following  pn  are  offii  inal  :  The  tin< 

i  '/'.  I  .  s.  I'll  .  mi  Tin*  turi 

Aloes  and  .Myrrh  (Tinctura Aloes  et  afyrrha),  ,',,  ol  each, 
alcohol  Pills  oi  Aloes  and   Myrrh  [Pilules  Aloi 

1/        •  .  with  two  grains  ol  Al  i   Myrrh,  and 

half  a  grain  of  Aromatit  Po  ■•■  der  in  each ;  Compound  Pills 
Hi  l  roi  Pi  '  a  1 1  HO  wij  (to),  with  a  grain  and  a  half 
of  Myrrh,  and  three-fourths  ol  a  grain  each  of  Sulphate 
ol  1 1  "ii  and  Carbonate  of  Sodium  in  each  ;  and  Compound 
Pills  of  Galbanum,  Galbanum  and  Myrrh  each  a  grain  and 
a  half ,  and  Asafoetida  hall  a  grain  in  each,  [nail  these 
preparations  Qrst,  the  Myrrh  takes  only  a 

ice. 
Allied  Plants.— The  genus  Balsamea  or  Balsamo- 
dendron  consists  of  half  a  dozen  African  and  Arabian 
shrubs,  with  t homy  bram  in ■-  generally  trifoliate,  small, 
often  fascicled  leaves,  and  minute  polygamous  tetra- 
merous  flowers.  Several  species,  besides  the  above,  art 
sourci  -  of  commercial  products  :  B.  meccaru  rm  Gleditsch 
i  /;.  ii  Ids  the  formerly  prized  Opobalsam  or 

Balm  of  Gilead,*  imu  B.  mukul  Hook.,  the 

Easl  Indian  balsam,  Bdellium,  also  out  of  use.  al  leasl 
here;  B.  africanum  Arnott,  of  Senegambia,  supplies  a 
Bdellium  from  thai  region,  and  there  may  be  others.  The 
order  comprises  one  or  two  hundred  tropical  shrubs  and 
tree-,  of  resinous  and  aromatic  or  balsamic  properties: 

Basil-,  U  in  i  'urti  iii  Birdwood,  and  one  or  two  other  species 
yield  Olibanum.  Caruvriwm  com/mum  Linn,  is  the  origin 
of  Manilla  Klenii,  and  the  genera  Icica  and  Il'irmrn  also 

produce  resins  or  balsams  of  former  repute. 
Allied  Dbugs. — Myrrh  is  a  type  of  a  considerable 

number  of  natural  mixtures  ol   resin  of  some  sort,  with 

gum  or  mucilage,  and  almost  always  a  little  essential  oil. 
They  are  generally  contained  in  the  latieiferous  vessels 
of  the  plants  that  yield  them,  and  before  exudation  and 
desiccation  they  appear  as  white  or  colored  opaque  liquids ; 
rubbed  with  water  they  again  assume  a  similar  condition 
and  make  more  or  less  complete  emulsions,  the  resins 
held  in  suspension  by  the  mucilage.  Besides  the  pro- 
ducts mentioned  in  the  preceding  paragraph,  the  follow- 
ing gum  resins  may  be  compared  with  myrrh,  although 
their  medicinal  properties  vary  considerably  :  Asaf<ctida, 
Galbanum,  Gamboge.  Therapeutically  .Myrrh  can  claim 
no  important  peculiarities  to  separate  it  from  a  number 
of  mild  resins  used  in  plasters  or  as  stimulating  additions 
to  laxative  pills.     See  Turpentine.  11".  P.  Holies. 

MYXCEDEMA.  Cachexie  pachydermateuse.  "  A  creti- 
noid state  supervening  in  adult  life  in  women  "  (Gull). 

A  peculiar  disease  of  adult  life  attended  by  a  mucoid 
deposit  which  invades  the  skin  as  well  as  various  internal 
organs,  and  characterized  by  changes  in  the  thyroid 
gland,  diminished  temperature,  and  various  derangements 
of  the  sympathetic  nervous  system.  The  disease  was 
discovered  by  Sir  William  Gull,  and  has,  since  his  early 
communication,  been  more  extensively  described  by  Hail- 
den  and  Ballot,  Fox,  and  others  abroad,  and  by  Ball, 
Cusbier,  Hammond, Holland;  and  myself  in  this  country. 
While  the  number  of  cases  so  far  reported  is  less  than 
one  hundred.  1  am  of  the  opinion  that  it  is  far  more 
common  than  we  imagine,  and  doubtless  many  cases  of 
supposed  renal  disease,  of  an  obscure  kind,  are  of  the 
nature  of  m\  vedeina.  The  victims  are  for  the  most  part 
women,  and  the  proportion  is  almost  one  to  ten.  I  have 
seen  six  eases,  and  one  of  these  was  a  man.  The  other 
American  cases  were  all  women.  There  seem  to  have 
been  more  male  cases  in  France  than  elsewhere.  The 
female    subjects   are    usually  t  hose  who   ha\e    passed   the 

menopause,  and   have  undergone  more  than  ordinary 

taxation  of  the  reproductive  organs.  Many  women  have 
borne  six  or  more  children,  and  have  had  miscarriages, 
and  some  have  Buffered  from  repeated  and  profuse 
uterine  haemorrhages.     I  have  been  unable,  in  an\  of  my 

cases,  to  lind  any  hereditary  or  other  causes,  though  in 
the  case  of  an  Italian  who  had  come  from  the  base  of  the 


•  That  which  is  sold  In  this  oonntrj  now  as  Balm  "f  QUead  is  quite 
another  product,  i.e.,  the  bu.i-  'Mltamtfera  Linn. 


Apennuu  b,  I  was  inclined  to  suspect  Borne  climatic  Influ- 
ence.     The  disease    is   usually   unreeoL'iii/ed    for  a   long 

time — commonly  not  until  some  distinct  objective  signs 

have  made  their  appearance  The  early  Bubjective  dis- 
turbances are  loss  ,,f  appetite,  great  susceptibility  to  cold, 
fatigue  upon  Blight  exertion,  palpitation,  and  some  mental 
depression.     Sensory  symptoms  are  paresthesia,  or  i 

ralgia.  When  the  disease  becomes  established — which 
may  be  alter   the    prolonged  existence  of   the   above   early 

symptoms,  the  patient  becomes  conspicuous  by  reason  ol  a 

peculiar  swelling  of  the  whole  body,  but  especially  the 

This  swelling  i~  hard,  dougny,  and  involves  the 

cheeks  and  forehead,  the  eyelids,  lips.  :lnd  lonuue.  The 
nose  becomes  broad,  and  the  wrinkles,  if  there  be  any, 
are  obliterated.  The  eyebrows  become  arched  as  a  re- 
sult of  the  tension  of  the  skin  ;  there  are  puffy  swell 

beneath  the  eyes,  which  vary  in  degree  from  day  to  dav. 
The  tongue  when  protruded  is  of  ten  found  to' be  enor- 
mously swollen,  so  that  articulation  is  interfered  with  and 
speech  becomi  a  thickened.  The  vocal  cords  are  swollen 
and  infiltrated  and  do  DOt  approximate.  The  lips,  in 
point  of  size,  are  like  those  of  a  Degress,  but  arc  blue  and 
shiny.  The  mouth  becomes  dry,  and  whatever  Saliva  that 
may  collect  is  tenacious  and  gluey.  The  patient  is  clumsy 
in  all  his  movements  and  progresses  with  great  difficulty. 
The  ordinary  use  of  the  fingers  in  sewing,  writing,  or 
buttoning  clothing  is  greatly  interfered  with.  There  is 
rarely  pitting  upon  pressure,  though  this  ma\  sometimes 
occur.  Even  when  there  is  great  swelling  of  the  tissues 
the  urine  rarely  contains  albumen,  anil  never  any  evi- 
dence of  epithelial  exfoliation.  All  the  tissues  feel 
boggy,  and  the  skin  is  shiny  ami  like  morocco.  Its  color 
is  like  old  wax  or  parchment,  while  it  is  not  uncommon 
to  lind  two  spots  of  bright  redness  over  the  malar  emi- 
nences. The  finger-ends  are  swollen,  and  a  clubbed  ap- 
pearance is  present.  Hearing  is  dulled,  and  there  is  a 
slowness  of  perception,  which  does  not  always  depend 
upon  an  actual  defect  in  the  auditory  apparatus,  but  is 
rather  due  to  cerebral  difficulty,  it  takes  such  patiec 
long  time  to  accept  a  suggestion  or  respond  properly. 
Late  in  the  disease  there  isa  condition  akin  to  dementia — 
loss  of  memory,  fanciful  ideas,  which  may  amount  to  de- 
lusions, and  sometimes  resulting  in  suicidal  attempt.  Ar- 
terial tension  is  increased,  and  the  circulatory  apparatus 
is  evidently  subject  to  mechanical  embarrassment.  Uni- 
lateral lowering  of  temperature  is  common.  I  have 
found  a  difference  of  over  a  degree  upon  the  two  sides, 
without  any  seeming  preponderance  of  mucoid  deposit. 
The  fundus  oculi  presents  a  peculiar  tumefied  appear- 
ance, and  choked  disk  is  occasionally  found.  The  hair 
undergoes  remarkable  changes,  and  usually  loses  its  pig- 
ment and  becomes  thin  and  brittle.  This  is  especially 
noticeable  at  the  top  of  the  head,  but  occasionally  very 
remarkable  alterations  are  found  elsewhere.  Sometimes 
there  is  a  new  deposit  of  pigment.  In  one  aged  individual 
whose  hair  was  white.  I  was  surprised  to  lind  a  dense 
crop  of  thick  black  hair  intermingling  with  the  white. 
The  skin  becomes  the  seat  of  dark  morphcea-like  patches, 
and  an  interesting  comparison  may  be  drawn  between 
the  color  deposition  in  these  cases  and  that  which  oc- 
curs as  an  accompaniment  of  pregnancy.  The  speech 
becomes  slow  and  drawling,  or  actually  ataxic,  from  the 
enlargement  of  the  tongue,  and  the  hearing  in  one  or 
both  cars  is  diminished. 

The  last  stages  of  the  disease  are  characterized  by  in- 
creasing weakness  and  helplessness,  and  finally  death. 
The  duration  of  tin'  malady  is  variable,  but  it  is  always  a 
slow  and  progressive  affection,  and  1  have  known  it  to 
extend  over  a  period  of  ten  or  twelve  years. 

So  far  as  the  pathology  of  myxudema  is  concerned 
nothing  has  been  absolutely  determined.      My  own   idea 

is,  that  it  is  a  disorder  of  the  sympathetic  nervous  sys 

tern,  and   is  really  a   manifestation  of  type  retrogression. 

taking  its  place  with  certain  varieties  of  carcinoma.     The 

tact  that  cretinism  is  but  niyxcedema  of  a  different  va- 
riety (and  the  hereditary  genesis  of  this  form  of  idiocy  is 
well  established  I  leads  me  to  suppose  that  it  is  but  a  lype- 
reversion.  Cretinism,  atavism,  and  certain  forms  of 
chronic  insanity  of  late  development,  in  which  thyroidal 
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and  trophic  changes  play  a  part,  form  a  suggestive 
group,  in  which  myxoedeina  takes  a  place.  A  number 
of  experiments  have  been  undertaken  by  Horsley  and 
others,  which  have  demonstrated  that  destruction  or  re- 
moval of  the  thyroid  was  followed  by  myxedematous 
changes.  These  are  undeniable,  but  whether  the  absence 
of  this  organ,  or  irritation  of  certain  cervical  sympathetic 
fibres,  is  the  cause,  has  not  been  determined.  Billroth 
has  performed  thyrodectomy  quite  frequently  without 
any  secondary  results.  Hadden  and  others  have  inclined 
to  the  bulbar  origin  of  myxcedema,  but  my  experience, 
winch  is  by  no  means  inconsiderable,  makes  me  believe 
that  the  invasion  of  the  medulla  oblongata  is  but  sec- 
ondary. 

There  is  little  danger  of  confusing  this  affection  with 
any  other,  except  it  be  some  renal  disorder ;  but  in  the 
former  the  urine  is,  as  I  have  said,  usually  free  from  evi- 
dence of  structural  nephritic  disease,  and  the  swelling 
is  boggy,  and  does  not  pit  under  pressure  in  the  man- 
ner peculiar  to  oedema. 

As  to  treatment,  little  or  nothing  can  be  done.  Per- 
haps the  use  of  digitalis  or  nitro-glyccrine  does  some 
good  in  altering  the  arterial  tension,  but  no  remedy  is 
actually  curative.  Allan  McLane  Hamilton. 

MYXOMA.  The  name  myxoma,  or  tumor  composed 
of  mucous  tissue,  was  first  used  by  Yirchow,  who  separ- 
ated from  the  other  connective-tissue  tumors  a  special 
class  of  formations  to  which  he  gave  this  name.  Before 
this  they  had  been  described  under  various  names,  which 
generally  had  reference  to  the  soft  and  jelly-like  charac- 
ter of  the  growth.  Laennec  gave  them  the  name  colloid, 
because  the  soft,  trembling,  gelatinous  character  of  the 
tissue  reminded  him  of  partially  solidified  gelatine.  Those 
tumors  described  by  Johannes  Muller  under  the  name 
gelatinous  tumor,  or  collonema,  belong  in  this  cate- 
gory, although  the  latter  name  seems  also  to  have  been 
used  for  soft  tumors  of  other  sorts,  as  the  soft  fibromas, 
etc.  Paget  has  described  them  under  the  name  fibro- 
cellular  tumors. 

Virchow  distinguished  as  a  separate  variety  of  the  con- 
nective tissue,  mucous  tissue,  which  was  characterized  by 
containing  in  the  intercellular  substance  a  quantity  of 
mucin.  This  tissue  was  most  developed  in  the  foetus, 
where  it  formed  the  jelly  of  Wharton  in  the  umbilical 
cord,  and  was  also  abundant  in  the  subcutaneous  tissue. 
In  the  subcutaneous  tissue  it  afterward  became  converted 
into  fat,  and  when  it  was  found  elsewhere  in  the  body 
Virchow  regarded  it  generally  as  an  antecedent  to  fat 
formation.  Its  cells  either  take  up  fat  directly,  and  so 
become  changed  into  fat  cells,  or  they  proliferate  and  the 
young  cells  so  formed  become  fat  cells.  In  the  adult  tis- 
sues it  occupies  but  a  small  field,  being  found  only  in  the 
vitreous  body  of  the  eye,  and  in  the  subcutaneous  tissue 
in  a  few  places,  here  principally  over  the  pubes.  Histo- 
logically, the  tissue  consists  of  cells  embedded  in  a  homo- 
geneous matrix.  The  cells  may  be  of  various  shapes, 
round,  spindle-or  star-shaped.  Generally  they  have  the 
latter  form,  and  are  abundantly  provided  with  processes 
which  freely  anastomose  with  the  processes  of  neighbor- 
ing cells,  and  form  a  fine  meshwork  through  the  tissue. 
On  section  of  the  tissue,  abundant  fluid  escapes,  which 
has  the  same  properties  as  those  fluids  which  contain  mu- 
cus. The  mucin  in  the  ordinary  secretions  of  mucous 
surfaces  is  the  result  of  the  action  of  the  epithelial  cells, 
and  is  formed  in  them ;  but  in  the  mucous  tissue  it  is  not 
found  in  the  cells,  but  in  the  intercellular  substance.  The 
mucin  contained  in  the  fluid  has  some  of  the  chemical 
properties  of  albumen,  but  can  be  distinguished  from  it 
in  various  ways.  On  the  addition  of  alcohol  to  fluids 
containing  mucin,  there  is  an  abundant  precipitate  formed, 
which  can  be  distinguished  from  the  albuminous  precip- 
itate, formed  in  like  manner,  by  the  fact  that  it  swells  up 
and  dissolves  on  the  addition  of  water.  The  albuminous 
precipitate  is  not  affected  by  water.  Mucin  is  not  dis- 
solved by  an  excess  of  the  organic  acids,  but  is  readily 
soluble  in  an  excess  of  mineral  acids.  The  neuroglia  of 
the  central  nervous  system  which  forms  the  connective- 
tissue  framework  here,  has  much  similarity  to  the  mucous 


tissue,  but  differs  from  it  chemically,  and  has  do  tendency 
to  undergo  the  further  metamorphosis  (change  into  fat) 
which  the:  mucous  tissue  lias.  The  mucous  tissue  is  to 
be  regarded  rather  as  a  transition  tissue. 

The  result  of  later  investigations  has  been  to  throw 
much  doubt  on  the  existence  of  mucous  tissue  as  a  distinct 
type  of  tissue,  such  as  Virchow  has  described  it. 
in  the  place  where  he  supposed  it  to  be  most  typical,  i.e., 
in  the  umbilical  cord,  it  has  been  shown  that  this  is  only 
ordinary  connective  tissue  with  an  abundance  of  fluid  in 
its  meshes.  A  tissue  almost  analogous  to  mucous  tissue 
is  found  in  every  subcutaneous  oedema,  and  can  lie  pro- 
duced artificially  by  puncturing  the  skin  with  a  line  hy- 
podermic needle  and  injecting  salt  solution.  A  doughy 
swelling  is  so  produced,  and  on  section  the  injected  fluid 
will  not  flow  out  again,  but  is  held  in  the  meshes  of  the 
tissue  and  along  the  fibres.  On  microscopic  examination 
of  sections,  made  by  clipping  out  a  piece  of  the  swollen 
tissue  with  a  pair  of  sharp  scissors,  the  cells  are  found 
separated  from  one  another,  often  anastomosing,  and  the 
fibres  of  the  connective  tissue  do  not  appear  so  promi- 
nent. The  fact  that  the  supposed  mucous  tissue  of  Vir- 
chow contains  mucin  cannot  be  held  as  peculiar  to  it,  and 
as  distinguishing  it  from  other  forms  of  connective  tissue. 
Mucin  is  found  in  all  the  connective  tissues,  and  the  gelat- 
inous redematous  tissue  does  not  contain  any  greater 
proportion  of  it  than  other  tissues  of  its  class.  The  fatty 
tissue  which  Virchow  supposed  to  be  developed  from  the 
mucous,  does  not  stand  in  any  immediate  connection  with 
this,  but,  according  to  Ranvier,  takes  its  origin  from  cells 
which  from  the  beginning  are  destined  to  form  fat-cells. 

Following  this,  Rumler  and  Koster  have  taken  the 
ground  that  the  myxoma  is  not  to  be  considered  as  a  spe- 
cial type  or  class  of  tumors,  but  that  it  simply  represents 
conditions  which  might  arise  in  any  of  the  tumors  which 
contain  connective  tissue.  This  myxomatous  condition 
of  the  connective  tissue  consists  in  its  saturation  with 
serum  in  consequence  of  circulatory  disturbances  in  the 
tumors,  passive  congestion,  etc.  They  regard  this  tis- 
sue, wherever  found,  simply  as  ordinary  connective  tissue 
infiltrated  with  fluid,  or  oedematous.  In  every  tumor 
there  can  be  numerous  conditions  which  might  give  rise 
to  this.  The  veins  can  easily  be  compressed  by  the 
growth  of  certain  parts  of  the  tumor,  and  we  cannot 
suppose  that  the  vessels  of  a  tumor  of  any  sort  are  less 
prone  to  allow  of  transudation,  in  case  of  passive  conges- 
tion, than  those  of  any  other  tissues.  On  the  contrary, 
it  seems  probable,  from  the  numerous  areas  of  small  cell 
infiltration  in  tumors  of  every  description,  and  from  the 
frequency  with  which  red  corpuscles  are  found  in  the 
tissues,  that  the  vessels  are  easily  traversed  by  the  cor- 
puscular elements  of  the  blood,  and  where  this  is  the  case 
the  fluid  elements  pass  through  also.  The  serum  would 
be  most  readily  taken  up  in  the  meshes  of  the  connective 
tissue,  enlarging  these,  and  the  connective-tissue  fibres 
would  be  forced  apart  and  rendered  less  distinct.  The 
fact  that  we  scarcely  ever  rind  a  pure  myxoma,  such  as 
Virchow  has  described,  but  almost  always  this  so-called 
myxomatous  tissue  in  connection  with  some  variety  of 
tumors  which  contain  connective  tissue,  as  fibroma,  sar- 
coma, carcinoma,  etc.,  speaks  much  in  favor,  of  the  cor- 
rectness of  this  view  of  Koster.  Still  the  term  myx- 
oma or  myxomatous  tissue,  to  denote  this  swollen  and 
redematous  connective  tissue,  is  a  convenient  one,  and  will 
be  retained,  although  the  myxoma,  in  the  light  of  these 
recent  investigations,  should  occupy  no  place  in  the  cat- 
egory of  tumors.  The  myxoma  was  first  described  by 
Virchow,  and  his  descriptions  of  it  are  in  all  respects  so 
full  that  they  have  undergone  but  little  modification  by 
subsequent  writers  on  the  subject.  The  writer  has  thought 
it  best  after  this  preface,  which  sheds  a  clearer  light  on 
what  has  been  a  complicated  subject  in  onkolor/i/,  to  give, 
in  the  main,  Virchow's  description  of  the  tumor. 

The  cells  in  the  tumor  vary  in  shape  and  in  numbers, 
this  variation  depending  chiefly  on  the  stage  of  develop- 
ment of  the  tissue.  The  younger  the  tissue  is,  the  more 
the  cells  are  inclined  to  be  round  and  the  more  numerous 
they  arc.  In  the  older  portions  the  cells  are  rather  star- 
or  spindle-shaped,  and  have  numerous  processes  which 
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communicate  freely  with  one  another,  producing  a  reticu- 
lai  <■!  areolar  tissue,  in  the  meshes  of  which  round  cells 
are  frequently  enclosed.     When  these  cellular  elem 
an-  fewer  in  number,  ill*-  whole  tissue  hasa  transparent, 
gelatinous  appearance,  and  is  Bimilar  to  the  vitreous  body 

of  the  eye.     This  forms  the  variety  myx a  hyalinum. 

Yin-how"  has  described  several  other  varieties,  which  de- 
pend on  various,  i"t  the  most  pari  minor,  differences  in 
the  structure  "t  the  tumoi 

Myxoma  medullare.  In  this  the  cell-,  are  more  abun- 
dant, and  this  gives  the  tumora  whitish,  opaque,  medul- 
lary appearance 

Myxoma  fibrosum.  In  this  the  tumor  contains  a  con- 
siderable amount  "i  fibrous  tissue,  especially  elastic  fibres, 
which  often  form  dense  bands  which  appear  on  the  cut 
Burface. 

Myxoma  lipomatodes  or  myxo-lipoma.  In  this  the 
tumor  contains  a  considerable  amounl  of  fat,  either  in  the 
shape  lit'  small  drops  contained  ill  the  cells,  or  as  fully 


Fio.  2426.— Section  of  a  Myxoma  of  the  Subcutaneous  Tissue  of  the 
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formed  fat-cells.     There  may  be  so  much  fat  present  that 
the  tumor  has  most  of  the  characteristics  of  lipoma. 
Myxoma  cartilagineum  or  myxo-chondroma.     A  large 

proportion  of  the  myxomata  contain  islands  of  cartilage. 
This  is  especially  the  case  in  the  compound  tumors  of 
the  parotid  gland  and  of  the  testicle. 

.Myxoma  cystoidcs.  In  some  cases  the  cells  of  the  tu- 
mor enclosed  in  the  mucous  tissue  undergo  mucous  or 
fatty  degeneration,  and  large  cavities  are  formed  filled 
with  viscid  fluid. 

Myxoma  telangiectodes.  As  is  the  case  with  most  tu- 
mors, the  vessels  here  also  may  be  enormously  devel- 
oped, and  this  name  has  been  given  to  the  condition. 

Mucin  is  found  in  numerous  other  tumors,  as  a  result  of 
the  physiological  activity  or  of  a  degeneration  of  the  tu- 
mor cells.  It  is  found,  for  instance,  in  the  cystic  tumors 
of  the  ovary  and  in  mosl  other  epithelial  cysts.  VTrchow 
excludes  these  from  the  m\  xomata,  and  has  limited  this 
term  to  those  tumors  where  the  mucin  is  contained  in 
the  tissue  and  forms  an  Integral  part  of  the  tumor.  Bill- 
roth lias   included  with   the  myxomata   all   such   tumors. 

among  them  goitre.  Jusl  as  the  most  typical  formation 
of  mucous  tissue  is  found  in  the  foetus,  the  most  typical 
examples  of  mj  comata  are  found  in  tissues  belonging  to 

the  foetus.  The  myxoma  of  the  chorion,  forming  what 
has  been  termed  mole  pregnancy,  is  the  most  typical  ex- 
ample of  this  myxoma.  Abortion  takes  place  in  this  rase 
at  an  early  period,  and  the  chorion  will  lie  found  covered 
with  transparent,  gelatinous  vehicles,  which  are  connected 
with   the   membrane   by  a  narrow  pedicle.      Sometimes 


several  of  these  vesicles  ale  connected  with  the  same  ped- 
icle, and  are  strum:  along  it  like  rows  of  heads.  The 
vesicles  vary  in  -i/e  from  a  pins  head  to  that  of  a  nut. 
On  microscopic  examination  they  are  found  to  be  covered 
with  epithelium,  and  composed  of  a  tissue  similar  to  that 
of  the  umbilical  cord,  i.e.,  branched  cells  lying  in  a  ho- 
mogeneous matrix.  Other  parts  of  the  foetal  appendages 
may  be  the  seat  of  similar  formations.  Cases  have  been 
seen  where  the  umbilical  cord  contained  along  its  course 
a  series  of  such  vesicles.  Also  in  the  placenta  itself 
there  may  be  an  abundant  formation  of  mucous  tissue  in 
the  form  of  circumscribed  tumor  masses.  Retained  por- 
tions of  the  placenta  may  form  the  Starting-point  of  tu- 
mors which  reach  a  considerable  size. 

In  the  adult  the  subcutaneous  cellular  tissue  is  the 
most  frequent  seat  of  the  myxomata.  Here  they  are 
principally  found  on  the  thigh,  on  the  buttocks,  on  the 
labia  majora.  and  the  lower  lip.  The  fat  in  the  orbit 
may  lie  a  point  of  origin  for  the  tumor.  Such  tumors 
may  reach  considerable  size  ;  those  of  the  size  of  a  child's 
head  have  repeatedly  been  seen.  These  large  myxomata 
have  a  distinctly  lobular  structure,  and  when  they  break 
through  the  skin  they  become  ulcerated  and  often  very 
foul.  They  may  have  a  deeper  origin,  as  from  the  inter- 
muscular tissue.  In  some  localities,  where  the  skin  cov- 
ering them  is  not  tense,  they  become  distinctly  peduncu- 
lated. 

The  long  bones  are  often  the  seat  of  this  tumor.  In 
this  place  it  seems  to  originate  in  the  bone-marrow.  In 
these  tumors  various  combination  forms,  with  sarcoma 
and  enchondroma,  arc  seen.  The  spongy  osteomata,  with 
soft  cellular  marrow,  may  be  confounded  with  them. 
The  pure  myxoma  of  the  bones  is  a  soft,  spongy  tumor, 
which  ordinarily  originates  in  the  bone-marrow,  and 
in  the  course  of  its  growth  becomes  covered  with  a  thin 
shell  of  bone.  At  a  later  stage  it  breaks  through  this 
and  grows  as  a  soft  mass.  It  is  always  accompanied  by 
a  new-growth  of  bone,  is  generally  lobulated,  and  here 
and  there  portions  of  the  old  bone  may  be  enclosed  in  its 
substance.  The  tumor  is  soft  and  grayish-white  or  yel- 
low. Virchow  compares  its  tissue  to  the  flesh  of  oysters. 
An  abundant  formation  of  blood-vessels  may  give  a  red- 
dish tint  to  the  tumor. 

The  myxomata  often  have  a  heteroplastic  origin,  and 
which  is  most  frequently  found  in  the  central  nervous 
system.  A  considerable  proportion  of  the  brain  tumors 
belong  in  this  category,  especially  those  of  the  cerebral 
hemispheres.  The  dura  mater  of  the  brain  and  cord 
may  also  be  the  place  of  origin. 

When  seated  on  the  peripheral  nerves  tlie  tumor  does 
not  originate  in  the  neurilemma,  but  in  the  interstitial 
tissue.  Such  tumors  along  the  nerves  are  often  mistaken 
for  neuromata.  They  give  rise  to  severe  neuralgic  pains, 
and  are  often  multiple.  All  the  nerves  of  an  extremity 
may  be  affected,  in  some  cases  several  being  seated  on  a 
single  nerve-trunk.  In  many  cases  the  nerve  does  not 
pass  into  the  substance  of  the  tumor,  but  over  it,  and  is 
generally  flattened  from  pressure.  It  is  often  possible 
to  dissect  out  the  nerve  from  such  a  tumor  and  remove 
the  tumor,  leaving  the  nerve  intact.  The  consistence  of 
these  tumors  is  so  soft  that  they  may  be  easily  mistaken 
for  cysts.     They  have  a  tendency  to  return  after  removal. 

Myxomata  may  also  be  found  in  the  glandular  organs, 
where  they  arise  from  the  interstitial  tissue.  Such  tu- 
mors are  found  in  the  female  breast.  The  tissue  of  the 
tumor  grows  into  the  milk-ducts  in  the  form  of  polypoid 
masses.  The  duct  becomes  dilated  into  a  cyst,  which 
is  rilled  with  the  branching  growth.  The  whole  tumor 
may  in  this  way  be  enclosed  in  one  large  duct,  and  may 
be  removed  from  it.  leaving  a  cavity  with  smooth  walls. 
On  microscopic  examination  the  section  often  appears 
be  composed  of  small  islands  of  myxomatous  tissue 
surrounded  by  epithelium.  The  islands  of  tissue  are 
the  cross-sections  of  the  branching  dendrate  growth  in 
the  duct.  This  manner  of  growth  is  not  peculiar  to  the 
myxomas  of  the  mamma,  but  is  seen  also  in  fibromSS 
and  sarcomas  in  the  same  locality.  The  tumor  finds  the 
least  resistance  to  its  irrowth  in  the  milk-ducts,  and 
grows  into  and  dilates  these.      JungSt   has    recently  de- 
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scribed  one  of  these  tumors  in  which  a  great  part  of  the 
tissue  had  undergone  hyaline  degeneration.  When  the 
superficial  ducts  are  the  seat  of  this  growth  the  tumor 
may  project  as  a  nodular  mass  from  the  breast.  This  is 
particularly  apt  to  take  place  in  the  region  of  the  nipple. 
The  skin  covering  the  tumor  becomes  thin  and  finally 
breaks  through,  and  a  soft,  fungous,  often  gangrenous, 
mass  appears.  This  may  have  an  appearance  very  simi- 
lar to  that  of  an  ulcerated  cancer.  If  it  is  closely  exam- 
ined, spaces  may  be  found  in  which  a  sound  may  be 
pushed  deeply  down  between  the  single  masses  of  which 
the  tumor  is  composed. 

The  mixed  forms  of  the  tumor  deserve  especial  atten- 
tion, for  they  are  much  more  common  than  the  pure 
forms.  They  are  most  apt  to  be  seen  with  tumors  of  the 
connective-tissue  type,  as  the  fibroma  and  sarcoma,  but 
may  be  found  with  any  tumors  which  contain  connective 
tissue.  In  the  spindle-cell  sarcoma  the  tissue  may  be 
seen  to  pass  into  myxoma.  The  cells  become  separate 
from  one  another  by  an  increase  in  the  interstitial  tissue, 
and  lose  their  spindle  shape.  In  carcinoma  the  most 
typical  mucous  tissue  may  be  found  between  the  masses 
of  epithelial  cells.  These  mixed  forms  have  been  given 
special  names,  as  carcinoma  myxomatodes,  etc.  The  fact 
of  the  presence  of  such  tissue  in  a  carcinoma  or  sarcoma 
does  not  influence  the  growth  of  the  tumor,  nor  its  prog- 
nosis, but  may  lead  to  errors  in  diagnosis.  Wherever  this 
tissue  is  present  the  tumor  is  softer.  The  mixed  tumors 
of  the  parotid  gland  always  contain  a  considerable  quan- 
tity of  myxomatous  tissue. 

In  general  the  tumors  described  as  myxomata  are  not 
malignant.  Some,  however,  are.  Those  of  the  central 
nervous  system  are  malignant  from  their  position,  and 
those  of  the  peripheral  nerves  have  a  tendency  to  multi- 
ple formation  and  to  return  after  extirpation. 

The  best  and  most  typical  pictures  of  this  tissue  are  to 
be  obtained  by  examining  fresh  sections  made  by  the 
freezing  microtome  in  salt  solutions.  After  the  tumor 
has  been  hardened  in  almost  any  of  the  hardening  agents, 
the  tissue  loses  its  fluid  and  shrinks  very  much. 

W.  T.  Councilman. 

NitVUS.  A  term  including  a  number  of  hypertrophic 
new-growths  of  the  skin  of  quite  various  character, 
but  having  all,  or  nearly  all,  the  common  character  of 
being  congenital.  Ncevus  vasculosis,  nmvus  flarameus,  is 
a  congenital  new-growth  of  the  blood-vessels  of  the  skin, 
which  will  be  found  described  at  length  below.  Nceeus 
pigmentosus,  ncevus  spilus,  ncevus  verrucosus,  nmvuslipomn- 
lodes,  and  nmvus  pilosus,  all  belong  to  the  same  group  of 
hypertrophies  of  the  pigment,  with  or  without  the  in- 
volvement of  other  elements  of  the  skin,  and  will  also  be 
found  described  below  under  the  first  designation.  Na- 
nus papillaris,  nmvus  unius  lateris,  and  nerve  ncevus,  will 
be  found  described  under  the  head  of  Papilloma,  q.v. 

I.  N.-evus  Pigmentosus,  or  pigmentary  mole,  may  con- 
sist simply  of  a  circumscribed  pigmentary  deposit  in  the 
skin,  without  hypertrophy  of  the  connective-tissue  ele- 
ments or  of  the  hairy  system  ;  or  in  addition  to  the  excess 
of  pigment  there  may  be  hypertrophy  of  all  the  cutaneous 
structures,  especially  the  hair.  Pigmentary  naevi  vary 
greatly  in  size  and  shape.  They  may  be  small,  the  size  of 
a  split  pea  or  bean,  or  large,  covering  a  considerable  sur- 
face. The  outline  of  the  smaller  lesions  is  usually  round- 
ish, that  of  the  larger  may  be  irregular.  In  color,  moles 
vary  from  light  fawn  to  jet  black.  When  smooth  on  the 
surface,  and  level,  or  nearly  so,  with  the  skin,  they  have 
been  called  ncevus  spilus.  When  rough,  uneven,  and 
warty,  they  are  called  nmvus  verrucosus.  Sometimes 
they  are  met  with  as  thick,  soft  connective-tissue  growths 
of  variable  dimensions,  being  then  designated  nmvus  Upo- 
matodes.  Sometimes  pigmentary  naevi  are  smooth  and 
hairless,  at  other  times  they  are  more  or  less  covered  with 
hair.  A  good  example  of  hairy  naevus  is  seen  in  vol.  iii., 
Fig.  1688,  under  Hirsuties. 

Pigmentary  naevi  may  be  single  or  multiple.  Hyde 
has  described  a  case  where  a  great  number  of  scattered 
moles  were  distributed  in  bands  on  the  left  side  of  the 
trunk  ;  while  De  Amicis  has  seen  a  case  where  the  whole 


cutaneous  surface  was  covered  with  hundreds  of  dissemi- 
nated blackish-brown  moles,  from  the  size  of  a  pin 
to  that  of  a  bean,  some  of  which  were  hairy. 

Moles  may  occur  upon  any  part  of  the  "body,  but  are 
more  common  upon  the  face  and  trunk.  Sometimes 
they  appear  over  the  course  of  nerve-tracts.  The  smaller 
moles  are  often  acquired,  while  larger  hairy  naevi  are  con- 
genital. 

The  treatment  of  pigmentary  naevus  consists  in  re- 
moval of  the  growth,  when  this  is  possible.  The  smaller 
lesions  may  be  removed  by  the  aid  of  caustic  potassa, 
nitric  or  glacial  acetic  acid,  or  cthylate  of  sodium.  Small 
hairy  moles  of  the  face  are  best  removed  by  electro]  \  sis, 
as  described  under  Hirsuties.  The  same  operation  which 
removes  the  hair,  removes  the  mole  also  ;  of  course  a 
small  scar  remains,  but  this  is  comparatively  insignifi- 
cant. 

Larger  pigmentary  naevi  are  to  be  removed  by  the 
knife,  and  a  deep  scar  necessarily  follows. 

II.  N-evx's  Vasci  losus. — Vascular  naevi  are  congen- 
ital formations  composed  chiefly  of  blood-vessels,  which 
have  their  seat  in  the  skin  and  subcutaneous  tissues. 
They  may  be  prominent,  turgescent,  erectile,  or  even 
pulsating,  tumor-like  growths  (angioma  cavernosa m,  tu- 
meur  erectile),  or  they  may  be  flat,  non-elevated,  well-de- 
fined or  faint,  smooth  patches  (nmvus  simplex).  The  lat- 
ter is  the  "mother's  mark,"  or  "port-wine  mark,"  of 
popular  language. 

Angioma  cavcrnosum  is,  in  reality,  rather  a  tumor  of 
the  deeper  tissues  than  a  disease  of  the  skin,  and  will  be 
treated  of  under  the  head  of  Tumors.  The  superficial 
form  of  vascular  naevus  may  he  either  congenital  or  ac- 
quired. The  latter  variety  will  be  described  under  the 
head  of  Telangiectasis. 

Naevus  vasculosus  simplex  occurs  in  the  form  of  one,  or 
sometimes  several,  spots,  from  the  size  of  a  small  pin-head 
to  that  of  the  palm  of  the  hand,  or  larger  tracts.  While 
these  are  usually  level  with  the  skin,  the  smaller  ones  are 
occasionally  found  raised  like  small  red  tumors.  The 
color  of  the  lesions  varies  greatly.  Usually  it  is  a  bright 
red,  but  at  times  it  has  a  deep  port-wine  tint.  In  some 
cases  the  color  is  like  a  stain  or  an  erythematous  blush. 
At  other  times  tortuous  blood-vessels  may  be  seen  cours- 
ing over  the  surface.  Pressure  by  the  finger  causes  a 
momentary  pallor.  The  epidermis  over  the  lesions  re- 
mains unchanged.  On  superficial  inspection  the  lesions 
seem  sharply  defined,  but  on  closer  examination  the  edge 
of  the  vascular  area  is  seen  to  fade  gradually  into  the  sur- 
rounding skin. 

As  regards  the  cause  of  naevus,  the  explanation  given 
by  Virchow,  namely,  superfluous  vascular  formations  in 
those  portions  of  the  embryo  at  which  junction  of  the  va- 
rious parts  takes  place,  seems  most  plausible.  A  small 
quantity  of  matter  left  over,  squeezed  out  between  the 
joints  as  it  were,  like  superfluous  building  material,  forms 
these  naevi  and  the  similar  growths  of  lymphatics,  hair, 
pigment,  etc. 

Naevus  vasculosus  simplex  is  most  frequently  met  with 
about  the  head,  and  next  to  this  upon  the  trunk,  and  then 
the  extremities.  Among  333  cases  observed  by  Wein- 
lechner,  243  were  found  upon  the  head.  Of  these  200 
were  in  the  face,  of  which  54  were  frontal.  35  palpebral, 
32  nasal,  30  labial,  and  26  buccal.  Of  20  cases  of  naevus 
of  the  face  observed  by  the  writer,  12  were  in  females, 
and  8  were  in  males.  As  regards  position,  14  were  on  the 
right  side,  4  on  the  left  side,  and  2  appeared  to  be  sym- 
metrical. 

The  pathological  anatomy  of  these  growths  will  be 
found  fully  described  under  the  heading  Angioma, 

The  treatment  of  vascular  naevus,  aside  from  the  radi- 
cal surgical  measure  of  bodily  removal  by  the  knife  or 
ligature,  has  one  principle  underlying  it,  namely,  that  of 
exciting  enough  inflammatory  action  in  the  growth  to  ob- 
literate the  calibre  of  the  vessels  composing  it.  This  may 
be  accomplished  in  any  one  of  a  number  of  ways.  Mi- 
nute naevi  no  larger  than  the  head  of  a  pin  may  be  de- 
stroyed by  puncture  with  a  red  hot  needle,  or  with  a 
needle  charged  with  nitric  or  glacial  acetic  acid,  or  by 
electrolysis,  with  the  aid  of  one  or  more  needles  con- 
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aected  with  the  positive  pole  of  a  four  to  tea-cell  com 

lunation  of  a  coostanl  current  battery.  When  the  growth 
is  a  little  larger,  from  the  size  of  a  splil  pea  to  thai  oi  a 
tea-cent  piece,  it  noaj  be  treated  by  caustic  applications. 
Of  these  Bodium  ethylate  La  one  <>t  the  most  efficient  It 
raich  causes  Bevere  paiu,  and  may  be  applied  on  the  end 
of  11  glass  rod.  Other  caustics  are  nitric  acid  and  glacial 
acetic  acid,  which  are  available  in  the  larger  as  in  the 
smaller  Bized  ntevi,  Solution  of  caustic  potassa  is  also 
occasionally  used,  although  this  is  a  remedy  of  dubious 
value,  -iine,  to  get  it  stroog  enough  fora  proper  effect 
on  the  tissues,  we  must  make  it  so  powerful  as  to  run  a 
rUk  dt  too  rapid  action  and  consequent  haemorrhage. 
Injections  of  tincture  of  the  chloride  of  iron,  with  tinct- 
ure dt  cantha rides  and  the  like,  into  the  Bubstauce  of  the 

iwth,  have  been  recon snded,  but  these  methods  are 

not  without  danger,  and  fatal  cases  of  embolism  have 
been  reported  as  following  the  use  of  the  iron  solution. 
Vaccination  has  long  been  practised  in  suitable  cases. 

The   virus    must  be   pricked   in  with  needles  at  a  suitable 

number  of  contiguous  points  simultaneously.  Linear 
scarification,  as  used  in  telangiectasis  and  rosacea,  may 
occasionally  be  employed,  but  this,  as  well  as  punctifori'n 
scarification,  when  used  with  uncharged  points,  will  usu- 
ally lie  found  unsuccessful.  The 
gal'vano  cautery  and  Paquelin's 
cautery  have  also  been  used. 

The  prognosis  of  nsevus  vascu- 
laris is  usually  favorable.  The 
growth  gives  rise  to  little  or  no 
Sensation,  rarely  increases  in  size, 

and  sometimes  disappears  spon- 
taneously. Occasionally,  how- 
ever, the  smaller  and  prominent 
growths  undergo  malignant 
change,  and  this,  as  well  as  their 
unsightly  appearance,  should  be 
considered  by  the  physician  who 
may  be  called  upon  for  an  opin- 
ion as  to  the  advisability  of  treat- 
ment. 

A  rth  h  r  1  'a  n  Ha  rlingen. 

NAIL.     By  the  term  nail  is  understood 
only  that   part  which  rises  above  the  sur- 
face of  the    skin.     The   matrix,    like   the 
hair-papilla,  although  the  seat  of  origin  of 
the  nail,  and  strictly  speaking  part  of  it,  is 
here  excluded    from  consideration.      With 
this  idea  in  view,  we  define  the  nail  as  a 
flattened  clastic  .structure  of  a  horny  text- 
ure, placed  upon   the  terminal    phalanges 
ot  the  fingers  and  toes.     Each  nail  is  con- 
vex  upon  its  outer    surface    and    concave 
within,  and    is  implanted  in  a  groove  of 
the  skin,  from  which,  and  from  the  entire 
floor  of  the  nail-fold  or  matrix,  as  far  forward  as  the  bor- 
der of  the  lunula  {lunula,  "  little  moon  ;  "  the  semi-lunar 
white  portion  of  the  nail  nearest  the  root)  it    originates. 
From  this  point  tin-  nail  bends  forward  in  the  form  of  a 
thin,  curved  plate,  in  closest  connection  with  the  nail  bed. 
but  receiving  no  further  structural  contribution  from  the 
latter,  and  Anally  terminates  in  the  free  edge  or  extremity. 

As  regards  the  method  of  growth  in  the  nail,  this  is  to 
be  viewed  as  not  unlike  t li.it  of  a  hair,  growing  straight  up 
in  the  air.  so  to  speak,  from  the  nail  told  or  matrix,  and 
Only  bent  at  the  very  top.      Layers  of  horny  matter  heaped 

up  parallel  i te  another  ate  Becreted  by  the  matrix. 

and  this  not,  as  one  w  ould  at  Aral  think,  straight  up  from 
the  whole  surface,  but  in  a  somewhat  more  complicated 
maimer,  which  perhaps  can  be  better  understood  by  refer- 
ence to  the  cuts. 

If  in  imagination  we  now  consider  the  bending  over  of 
the  whole  mass,  according  to  dnna's  description,  we  see 
that  the  homy  filaments  which  pass  over  the  surfaa  of 

the  nail  come  from  the  most  posterior  part  of  tile  nail- 
fold  :  those  which  run  through  its  middle,  from  the  mid- 
dle, and  the  undermost  from  the  anterior  portion  of  its 
floor  which  terminates  in  the  lunula      Changes  in  the 


'//'//'/•  surface  of  the  nail  must  therefore  be  referred  to 
the  bottom  of  the  nail-fold,  those  of  the  uinler  surface  to 
the  region  <;f  the  lunula.  It  is  also  evident  that  ii 
seek  inside  the  nail  for  the  cells  which  were  produced  at 
one  and  the  same  time  by  the  matrix,  we  shall  find  them 
in  a  plane  parallel  to  the  latter,  and  running  obliquely 
downward  and  forward  (as  in  Fig.  2427,  /.  /,/«;  //, 
mil),  not.  a-  i-  usually  believed,  in  an  artificial  vertical 
Cross-section  of  the  nail.  For  this  reason,  the  narrower 
the  nail-fold  las  in  Fig.  2427,  //  t  the  more  rapid  the  grow  th 
of  the   nail,  but    the   Lea   its  thickness;   and.  tie*    vena,  a 

nail  may  increase  in  thickness  without  growing  out  -<, 
rapidly.     The  growth  in  thickness  or  in'  length,  rest 
lively,  Is  governed  by  the  relative  activity  of  the  cells  in 

the  nail-fold  and  of  those  in  the  extremity  of  the  lunula. 
The  papillary  layer  of  the  substratum  of  the  nail  is 
Been  in  cross  section,  in  Fig.  2427,  III.     It  is  divided  into 

several  areas  covered  with  rows  of  papilke.  The  vascu- 
lar Supply  of  the  nail-bed  is  very  peculiar,  resembling  in 
some  respects  an  erectile  tissue,  such  as  that  of  the  cor- 
pora cavernosa. 

The  greater  part  of  the  surface  of  the  nail  is  free,  but 
it  is  covered  behind  and  at  both  ends.  The  substra- 
tum is  composed  of  loose  connective  tissue,  containing 


Fio.  2427.— Schematic  Section  of  the  Nail.  (After  TTnna. )  I,  longitudinal  section  through 
a  thick  nail.  //,  longitudinal  section  through  a  thin  nail:  st.  prickle-layer  of  roof  of  nail- 
fold  ;  fc,  granular  layer  of  roof  of  nail-fold  :  A,  horny  layer  of  roof  of  nail-fold  :  n,  nail : 
no,  nail  bed.  Til,  transverse  section  of  a  nail:  /,  ridges  of  the  nail-bed;  r,  dentate  pro- 
cesses of  the  nail ;  h,  clear  lower  part  of  the  nail  (erroneously  called  the  horny  layer  of  the 
nail-bed):  n,  nail :  st,  k,  h,  prickle,  granular,  horny  layer  of  the  epithelium  at  the  side6  of 
the  nail-fold. 

convoluted  glands  and  fat.  the  vessels  of  which  commu- 
nicate with  those  of  the  surrounding  corium.  and  with 
those  underneath  the  nail.  The  epidermis  has  the  usual 
three  layers,  the  horny  layer  predominating  as  the  free 
end  of  the  nail  is  approached.  The  cross-section  given 
above,  Fig.  2427.  111.  shows  the  corium  at  about  the 
centre  of  the  nail.  This  is  attached  to  the  nail-bed  by 
minute  prolongations  or  dentate  processes  seen  in  the  cut 
at  r.  Though  thus  attached  there  is.  as  has  been  said, 
no  growth  of  the  nail  from  this  part  of  the  bed.  which  is 
anterior  to  the  lunula.  The  lunula  owes  its  white  color 
to  the  fact  that  the  matrix  here  contains  a  number  of 
absolutely  opaque  elements  which  scatter  the  light. 
These  are  the  transition  cells,  or  kcratogenous  cells, 
midway  between  the  prickle  cells  and  the  nail  cells 
proper. 

According  to  Beau,  the  nails  of  the  hand  grow  at  the 
rate  of  about  one  millimetre  per  week,  those  of  the  foot 
about  one  millimetre  per  month.  The  thumb-nail  being, 
on  an  average,  about  two  centimetres  in  length  from  the 
posterior  border  of  its  root  to  the  beginning  of  its  free 
edge,  passes  through  all  the  phases  of  its  evolution  in 
about  one  hundred  and  forty  days.     Dufour  differs  some- 


102 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Nsevns. 
Nail. 


what  from  Beau,  giving  the  period  of  growth  as  from  one 
hundred  and  twenty  one  to  one  hundred  and  thirty-eight 
days  in  the  different  nails. 

Pathology  and  Therapeutics. — Under  this  head  are 
to  be  considered  only  those  affections  which  involve  the 
horny  substance  of  the  nail  itself,  and  which,  in  almost 
every  instance,  proceed  from  some  influence  exerted  upon 
the  matrix.  The  affections  known  as  onychia  and  par- 
onychia, involving  the  nail  plate  only  secondarily,  will 
be  found  discussed  under  Whitlow. 

Hypertrophy  of  the  Nail. — This  may  include  an  increase 
in  the  number  of  nails,  or  in  the  substance  of  one  or 
more  individual  nails.  Instances  of  the  former  are  ob- 
served as  an  anomaly,  and  comprise  the  occurrence  of 
nails  on  the  last  phalanx  of  supernumerary  fingers  and 
toes,  the  presence  of  double  nails  on  one  finger  or  toe,  or 
the  occurrence  of  completely  or  imperfectly  developed 
nails  at  unusual  points,  as  on  the  end  of  the  first  phalanx 
after  an  amputation,  on  a  metacarpal  stump,  etc.,  or  as 
a  malformation  in  the  region  of  the  scapula. 

Increase  in  the  substance  of  the  nail  may  take  place 
simply  as  a  thickening,  or  as  a  general  enlargement  of 
the  whole  substance  of  the  nail.  Both  are  known  as 
onychauxis.  In  the  first  form  the  nail  is  unshapety, 
thick,  opaque,  glossy  on  the  surface,  or  spherically 
curved,  and  of  a  grayish-white  color,  has  a  massive  feel, 
is  heavy,  and  so  hard  that  it  can  only  be  cut  by  a  saw. 
When  the  change  affects  the  whole  nail  it  often  shows  at 
its  free  border  a  tendency  to  curve  downward.  In  the 
second  form  of  hypertrophy,  should  the  nail  increase  in 
a  lateral  direction,  the  effect  is  felt  in  the  soft  parts  ; 
should  it  increase  longitudinally,  it  may  grow  several 
inches  in  length,  curving  and  twisting  grotesquely,  and 
forming  the  deformity  known  as  onychogryphosis.  Ony- 
chogryphotic  nails  have  a  dirty  yellow,  brownish,  or 
grayish  color  with  a  shining  lustre,  and  are  marked  with 
longitudinal  and  also  transverse  ribs,  with  occasional 
horny  plates.  The  under  surface  is  usually  brownish, 
with  an  irregular,  flaky  exterior  interrupted  by  smaller 
or  larger  cavities,  and  crossed  here  and  there  by  trans- 
verso  ridge-like  projections.  The  anterior  portion  of  the 
matrix,  and  the  entire  area  of  the  nail-bed,  are  shown  by 
microscopical  examination  to  be  in  a  chronic  state  of 
irritation. 

Onychauxis  may  be  congenital  or  acquired.  At  birth 
the  nail  may  be  only  slightly  developed  in  excess  of  its 
normal  average,  but  it  grows  with  a  greater  relative  ra- 
pidity. The  various  diseases  associated  with  papillary 
hypertrophy  {e.g. ,  ichthyosis)  seem  to  favor  the  develop- 
ment of  this  inborn  tendency  in  the  nail.  More  com- 
monly onychauxis  is  acquired  and  may  be  traced  to  some 
traumatic  cause — to  neglect,  to  the  extension  of  morbid 
inflammatory  processes  of  the  corium  and  the  connective 
tissue  of  the  cutis  to  the  matrix  of  the  nail  {e.g.,  psori- 
asis, chronic  eczema,  lichen  ruber,  lepra  Grrecorum, 
elephantiasis  Arabum,  etc.).  Some  predisposition  to 
onychauxis  must,  however,  exist  in  these  cases,  as  not 
every  case  of  these  diseases  shows  hypertrophy  of  the  nail 
(some  even  show  atrophy),  and  as,  furthermore,  the  nails 
are,  at  times,  affected  when  the  skin  disease  does  not  ex- 
ist in  contiguous  parts. 

Symptomatically,  hypertrophy  of  the  nails  sometimes 
occurs  in  neuropathic  affections  of  a  degenerative  or  irri- 
tative character— most  frequently  in  spontaneous  neu- 
ritis, neuralgia,  chronic  myelitis,  traumatic  lesions  of 
mixed  nerve-trunks  ("glossy  skin"),  etc.  The  same  altera- 
tion of  the  nails  may  occur  after  various  chronic  diseases, 
as  articular  rheumatism,  affections  of  the  bones,  or  anky- 
losis. Partial  hypertrophy  may  occur  after  various  ul- 
cerative processes  in  the  nail-bed,  in  which  the  remaining 
part  of  the  matrix  appears  to  attempt  to  make  up  the 
loss. 

The  effect  of  hypertrophy  of  the  nails  is  not  only  cos- 
metic deformity,  but  absolute  loss  of  tactile  sense  to  a 
greater  or  less  degree.  The  person  is  unable  to  execute 
delicate  or  fine  work.  Fortunately  onychogryphosis  of 
the  fingers  is  rare,  and  even  onychauxis  to  a  marked  de- 
gree is  uncommon.  When  the  toes  are  affected,  walking 
may  be  more  or  less  interfered  with,  and  in  advanced 


cases  may  become  altogether  impossible.  Lateral  hyper- 
trophy may  produce  inflammation  and  ulceration  in  the 
surrounding  soft  tissues  (ingrown  toe-nail). 

The  prognosis  in  hypertrophy  of  the  nail  depends  upon 
the  chance  of  removing  the  cause.  Of  course  the  hyper- 
trophied  nail  can  in  nowise  be  altered,  but  if  the  eczema 
psoriasis,  etc.,  can  be  cured,  there  is  good  reason  to  hope 
that  a  healthy  nail  may  be  developed  from  (lie  matrix. 
In  the  case  of  such  diseases  as  lepra  or  elephantiasis! 
where  the  disease  is  incurable,  but  little  hope  can  be  en- 
tertained of  improving  the  state  of  the  nail.  The  same 
is  true  when  the  matrix  has  been  altered  by  traumatic 
influences  to  an  irremediable  extent. 

The  treatment  consists  in  removing  the  cause  when 
attainable,  and  in  doing  away  with  the  hypertropliied 
product  when  this  becomes  a  serious  annoyance.  The 
nail  may  be  removed  by  means  of  the  knife,  cutting 
pliers,  or  in  extreme  cases,  the  saw.  Where  the  nail  has 
enlarged  in  width  it  may  press  upon  the  lateral  furrow  to 
a  greater  or  less  extent,  and  when  to  this  is  added  press- 
ure from  a  tight  shoe,  considerable  irritation  and  inflam- 
mation of  the  soft  parts  may  ensue,  followed  in  extreme 
cases  by  great  destruction  of  the  neighboring  tissues,  even 
involving  the  tendons  and  bone.  The  treatment  of  this 
form  of  the  disease  will  be  described  under  Whitlow. 

With  regard  to  the  treatment  by  removal  of  the  cause, 
if  eczema,  psoriasis,  or  other  disease  exists,  this  must  be 
removed  by  appropriate  local  remedies,  ointments,  rub- 
ber finger-stalls,  etc.  When  eczema  is  present  on  the 
body,  iron,  arsenic,  and  other  remedies  appropriate  to 
these  affections  of  the  skin  will  also  be  found  to  affect 
the  nails  favorably.  When  the  disease  of  the  matrix  and 
nail-bed  is  due  to  any  form  of  syphilis,  internal  treatment 
appropriate  to  that  disease  is  called  for,  and,  in  addition, 
the  local  application  of  powdered  iodoform,  mercurial 
ointment,  or  solution  of  corrosive  sublimate,  1  to  250  of 
water. 

When  the  cause  is  traumatic,  as  from  an  ill-fitting 
shoe,  this  shoidd  be  remedied,  or  when  from  severe  oc- 
cupation, protection  of  the  finger  or  toe  by  soft  wax  or 
other  mechanical  device. 

Atrophy  of  the  Nail,  like  hypertrophy,  may  be  con- 
genital or  acquired.  The  congenital  form  is  met  with  in 
connection  with  imperfectly  developed  fingers  and  toes, 
the  nail  being  either  entirely  absent,  imperfectly  de- 
veloped, mutilated,  or  coalescing  with  other  nails. 

The  acquired  form  of  atrophy  of  the  nail  is  met  with  as 
a  result  of  traumatic  influence,  as  pressure  of  shoes,  etc., 
which  at  times  may  produce  hypertrophy,  and  at  other 
times  atrophy.  The  nail  formation  may  also  be  hindered 
by  a  knock,  blow,  pinching,  etc.  Geber,  upon  whose 
writings  this  article  is  chiefly  founded,  looks  upon  white 
spots  on  the  nails  as  an  insufficient  cornification  of  the 
nail-cells,  traceable  to  mechanical  influences. 

Thermic  and  chemical  sources  of  irritation  are  not  un- 
common causes  of  atrophy  of  the  nail,  as  are  also  inflam- 
mations associated  with  suppuration  and  ulcerative  pro- 
cesses. 

Among  the  constitutional  causes  of  retarded  nail-growth 
are  febrile  conditions  and  chronic  wasting  conditions  of 
the  general  organism.  Typhoid  fever  on  the  one  hand, 
and  tuberculosis  on  the  other,  may  be  mentioned  as  typical 
causes.  Those  cutaneous  diseases  and  nervous  affections 
which  produce  hyperplasia  of  the  nails,  such  as  ichthyo- 
sis or  ataxia  may,  under  other  conditions,  give  rise  to 
precisely  the  opposite  effect. 

The  imperfectly  developed  nail  is  whitish-gray,  lustre- 
less, thin,  and  delicate,  giving  the  impression  of  a  thick- 
ened membrane  ;  possessing  but  slight  hardness,  readily 
broken,  and  flexible.  At  times  the  substance  is  so  friable 
that  it  exfoliates  longitudinally,  and  fractures  through 
its  thickness,  thereby  rendering  the  nail  uneven. 

The  treatment  includes  first,  frequent  dimming  and 
covering  of  the  affected  nail  with  a  protective  layer  of 
wax.  The  removal  of  the  etiological  factor  is  next  to  be 
attended  to.  The  main  point  is  to  keep  away  any  pos- 
sible injurious  influences,  to  cure,  if  possible,  any  accom- 
panying skin  diseases,  dyscrasic  or  nervous  affections, 
inflammations  and  ulcerative  processes,  and  to  support 
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the  strength  ol  the  parent  when  impaired  nutrition  may 
be  the  cause,  When  the  defective  nail  formation  is  due 
in  Bome  incurable  disease,  it  Is,  of  course,  impossible  to 
expect  a  change  for  the  better  Qeber  thinks  thai  equa 
ble  pressure  exerted  bj  Btrips  of  adhesive  plaster  upon 
a  wax  nail  Fastened  to  the  nail-bed  will  hasten  the  n 
eration  of  the  nail. 

Deformity  of  tfu  Nail.  —  Deviation  in  form,  degenera 
tion  oration  ol  i Ik-  nail,  are  all  deformities  of  the 

nail  as  distinguished  from  Bimple  hypertrophy,  and.  axe 
due  to  \  arious  causes, 

'/  ,  ition  ni  the  nail-plate  is  a  result  of  disturbed 
fiincii'in  hi  the  matrix,  The  latter  maj  be  the  result  of 
nerve-disturbance  (paralysis),  of  injury,  malformation  of 
the  lateral  furrow,  inflammation  ol  the  underlying  con- 
nectn e  tissue,  periosteum,  bone,  etc. 

Nails  Buffering  from  deformity  may  be  long,  Bhort, 
narrowed,  or  curved  one  way  or  another,  occasionally 
pointed.  The  writer  lias  reported  a  case  where  the  nails 
were  curved  or  roiled  in  at  the  edges  so  as  to  present  a 
semi  cylindrical  figure,  and  so  shrunken  that  they  occu- 
pied only  about  one  half  the  normal  width  of  the'  nail- 
bed.      The'   case    was    that    of    an    infant    Buffering   from 

hereditary  syphilis.  The  deformed  nails  were  gradually 
replaced  by  normal  ones  as  the  infant  regained  health 
under  treatment. 

Sometimes  deformity  of  the  nails  may  he  hereditary. 
As  the  cause  can  rarely  he  removed,  the  affection  is  usu- 
ally irremediable.      Fortunately,  it    is  rarely  more  than  a 

mere  disfigurement. 

Degi  neration  of  the  nail  may  occur  as  a  result  of  faulty 
nutrition,  but  is  also  met  with  following  chronic  inflam- 
matory processes  (paronychia  sicca)  of  the  matrix.  The 
nail  may  be  thick  or  thin,  or  more  frequently  fibrous, 
and  spread  with  an  irregular  detachment  of  particles. 
The  color  changes  to  a  grayish-white  or  dirty  yellowish- 
gray.  Aside  from  disfigurement  these  nails  are  very 
troublesome,  as  they  are  continually  breaking  and  split- 
ing,  and  occasionally  denude  t  he  nail-bed.  Removal  of  the 
Cause,  when   this  can   be  ascertained,  and   protection  by 

the  wax  nail  covering  and  bandage,  may  be  recommended 
when  practicable. 

Discoloration  of  the  Nail  is  only  worthy  of  a  passing 
notice.  The  changes  to  purple,  to  chalky-white,  to  yel- 
low, etc.,  in  various  diseases,  are  probably  due  only  to 
the  translucency  of  the  nail  showing  the  congestion  or 
discoloration  of  the  tissues  beneath. 

Traumatic  and  chemical  injuries  may  affect  the  text- 
ure of  the  nail  from  a  distance.  Tims,  workers  in 
acids,  etc.,  and  those  who  use  peculiar  tools,  may  have 
alterations  in  the  nail  following  long-continued  action 
at  a  distance.  The  animal  and  vegetable  parasites  may 
also  affect  the  texture  of  the  nail. 

Puraxitir  l)isi<ts(S(ifthc,  Xitil. — The  itch  insect,  sarcoptes 
Bcabiei,  may  give  rise  to  various  changes  in  the  nail. 
Boeck  slates  that  the  eggS  and  excrement  Of  the  sarcop- 
tes are  to  be  found  in  the  degenerated  nail-substance. 
Bergh  has  shown  that  the  deviations  in  the  nail  due  to  the 
sarcoptes  are  brought  about  on  the  one  hand  by  affection 
of  the  nail  lied  and  matrix,  and  on  the  other  by  implica- 
cation  of  the  nail  substance. 

The  collective  result  of  these  influences  is  that  the  nail- 
bed  becomes  thereby  hypertrophic  and  greatly  bulged 
out  longitudinally  in  the  middle.  The  lower  surface  of 
the  nail  itseli  is  studded  all  over  with  irregular  projec- 
tions and  hollows,  often  even  deeply  excavated  or  clini- 
cally depressed,  The  nails  assume  a  homy  or  claw-like 
appearance,  and  are  considerably  thickened,  yellowish  or 
brownish  in  color,  and  on  section  show  an  asbestos-like 
whitish  or  yellowish,  flaky  or  fibrous,  appearance.  (>n 
microscopic  examination   Bergh  found  itch  mites,  eggs, 

-hells,  burrows,  skins,  and  excrement  of  the  para 
in  the  substance  of  the  nail.    The  writer  has  never  observed 

Scabies  of  the  nail,  and   is   inclined   to  think  that  the  dis- 
ease does  not  exist  among  our  more  cleanly  population. 
Various   tropical    flies,  Which  lay  their  eggs   under  the 

nails,  ma\  cause  disease,  but  none  of  these  is  so  harmful 
as  the  sand  Ilea  (Pulex  penetrant),  which  causes  at  first 
violent  pain  and,  following  this,  paronychia. 


Vegetable  parasitic  diseases  of  the  nails  arc  less  un- 
common than  those  caused  by  animal  parasites.  The  dia- 
ls more  apt  to  spread  from  the  adjacent  skin  than  it 
is  10  be  Implanted  directly  under  the  nail.  The  onycho- 
mycoses are,  SO  far  as  yet  known,  ol  only  two  kinds,  that 
due  to  lavus,  and  tinea  tricopbytina.  The  clinical  ap- 
pearance is  nol  very  different,  and  will  be  described  once 
lor  both.  Favus  i-  the  more  rare.  The  nail  affected  -how  a 
signs  of  change  at  an  eaily  date  after  the  implantation  of 

the  fungus,  becoming  brittle,  (rayed  out,  and  intersected 

by  furrows,  and  presenting  a  discolored,  opaque,  grayish 
or  yellowish-white  appearance,  and  is  more  or  less  lifted 

up.  When  the  process  has  continued  lor  a  considerable 
time    the   alteration   extends   to    the  entire   nail,   and   the 

matrix  being  implicated,  changes  in  growth  arc  percept- 
ible.    The  nail   becomes  (law-like,  thickened,  flakes  off 

even  on  the  surface,  and  being  detached  here  and   there, 

and  acquiring  a  faded,  dirty  yellow  color,  become-  ex- 
ceedingly disfiguring.     Hare  cases  of  favus  infiltration 

of  the  nail  show  the  peculiar  sulphur-yellow  crusts  or 
scutulata  depressions;  but  the  worm-eaten  appearance 
produced  by  numerous  other  affections  must  not  be  mis- 
taken lor  this,  and,  in  fact,  apart  from  the  actual  dis- 
covery of  the  fungus,  an  exact  diagnosis  cannot  often  be 
made.  In  this  country,  moreover,  parasitic  disease  of  the 
nail  is  excessively  rare.  and.  in  fact,  the  writer  is  not 
aware  of  any  case  of  the  kind  having  been  reported,  with 
the  exception  of  Duhring's  case  of  tinea  tricopbytina 
unguinum,  which  was  also  under  his  own  observation. 

Longitudinal  or  transverse  sections  through  a  nail 
changed  by  the  infiltration  of  fungus,  show  disintegration 
of  the  substance,  and  by  treatment  with  glycerine,  con- 
voluted threads  of  mycelium  and  conidia  mixed  with 
cornified  epithelium,  can  be  observed  under  the  micro- 
scope. 

Acthobities  Used  d>  the  Compilation  of  the  above  Abtici^. 
Unna  :   Anatomy  and  Development  of  the  Nail,  Zicnissen'6  Handbook  of 

Diseases  of  the  Skin  :  American  edition. 
Qeber  :  Morbid  Changes  of  the  Nail  and  its  Bed,  ibid. 
Dictionnairc  Pratique,  etc.,  an.  Ongle. 

Arthur  Van  Hartingen. 

NAPA  SODA  SPRINGS.  Location  and  Post-office, 
Xapa  Springs,  Napa  County,  Cal. 

A.CCE88. — From  San  Francisco  by  California,  Pacific  & 
Northern  Railway  to  Napa  City,  thence  by  stage  to  the 
springs,  six  miles. 

Analysis  (Lanzweert,  "Walton). — One  pint  contains: 

Grains. 

Carbonate  of  soda 1.138 

Carbonate  of  ma^raesia 3.265 

Carbonate  of  iron 0.!»80 

Carbonate  of  lime 1.360 

Chloride  of  sodium 0.650 

Sulphate  of  soda 0.230 

Silicic  acid 0.085 

Alumina 0.075 

Lo-> 0.310 

Total 8.093 

TiiKKArirnc  Properties. — These  waters  belong  to 
the  alkaline-chalybeate  ClOSS. 

These  springs. "of  which  there  arc  a  great  number,  flow 
from  the  slope  of  the  valley  about  one  thousand  feet 
above  the  bottom  level.  From  one  of  the  springs  is  col- 
lected the  "Xapa  Soda"  water,  highly  charged  with 
carbonic  acid  gas.  and  extensively  used  throughout  Cali- 
fornia, ff.  B.  F. 

NAPHTHALENE.  Naphthalene  (improperly  also  writ- 
ten "  naphlhalin  ")  is  a  hydrocarbon  (C,„1L)  standing, 
like  benzene,  as  the  fundamental  member  of  a  series  of 
aromatic  compound-.  Naphthalene  is  a  common  con- 
stituent of  tars,  and  is  obtained  from  coal-tar  by  frac- 
tional distillation.  Naphthalene,  when  purified,  presents 
itself  in  large,  colorless,  crystalline,  rhombic  plates  of  a 
pearly  lustre  and  an  unctuous  feel.  It  has  a  burning 
taste  and  a  faint  peculiar  odor.  It  is  insoluble  in  water, 
but  dissolves  in  alcohol,  ether,  benzene,  oil  of  turpentine, 
glacial  acetic  acid,  and  warm  oils,  both  fixed  and  vola- 
tile.    It  melts  at  79    C.  (174.8*  P.),  and  boils  at  218°  C. 
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(434.4°  F.),  but  yet  sublimes  at  a  much  lower  tempera- 
ture than  that  of  its  boiling-point,  and,  mixed  with  boil- 
ing water,  rises  in  vapor  with  the  steam.  Even  at 
ordinary  temperatures  a  gradual  sublimation  occurs. 

Naphthalene  is,  locally,  but  slightly  irritant,  and  con- 
stitutionally is  not  at  all  poisonous — a  circumstance  pos- 
sibly largely  dependent  upon  the  insolubility  of  the 
hydrocarbon  in  aqueous  fluids:  Yet  naphthalene  is  de- 
cidedly "  antiseptic  "  in  the  common  medical  sense  of  the 
word.  Taken  internally,  some  absorption  certainly  oc- 
curs, since  naphthalene,  swallowed,  reappears  in  the 
urine.  Naphthalene  has  been  used  in  medicine  to  pre- 
vent decomposition  of  the  urine  in  cystitis,  by  adminis- 
tration, by  the  mouth,  of  an  aggregate  of  five  grains 
daily ;  but  its  main  use  has  been  in  surgery,  as  a  so- 
called  antiseptic  dressing  for  wounds.  In  this  application 
naphthalene  combines  the  features  of  a  fair  degree  of 
efficiency  on  the  one  hand,  and  freedom  from  irritant  or 
poisonous  effects,  and  from  offensive  smell,  on  the  other. 
The  only  untoward  effects  charged  against  naphthalene 
so  far  have  been,  that  the  sharp  points  of  the  crystals  may 
mechanically  wound  tender  granulations,  and  that  the 
powder  may  cake  with  fluid  exudates,  and  so  tend  to  ob- 
struct the  free  drainage  of  discharges.  Most  reporters 
upon  the  use  of  naphthalene  in  surgery,  however,  have 
failed  to  observe  either  of  these  effects.  Naphthalene 
may  be  applied  in  bulk,  in  fine  powder,  to  wound  sur- 
faces, or  by  means  of  gauze  or  wool  charged  with  the 
substance,  by  the  device  of  steeping  the  dressing  in  a 
strong  solution  of  naphthalene,  and  then  permitting  the 
solvent  to  evaporate.  By  this  means  a  porous  material 
becomes  thoroughly  impregnated  with  a  fine  powder  of 
the  hydrocarbon.  A  common  solution  for  the  making  of 
such  dressings  is  a  twelve  and  a  half  per  cent,  solution 
of  naphthalene  in  a  mixture  of  alcohol  and  ether  in  equal 
proportion.  [See  also  Naphthalin  in  the  article  on  An- 
tiseptics in  Surgery,  vol.  i.,  p.  264.]       Edward  Curtis. 

NAPHTHOL.  By  the  substitution,  in  the  molecule  of 
the  hydrocarbon  naphthalene,  of  a  molecule  of  hydroxyl 
( — OH)  for  one  of  the  atoms  of  hydrogen,  a  derivate, 
C10H7.OH,  is  obtained,  bearing  precisely  the  same  rela- 
tion to  naphthalene  that  common  phenol  ("  carbolic 
acid  ")  does  to  benzene.  Such  derivate  is  styled  naphthol, 
and  according  to  the  position  in  the  naphthol-molecule 
of  the  hydroxyl  substitution,  two  distinct  naphthols  are 
obtainable,  known  respectively  as  a-naphthol  and  ji-naph- 
thol.  Of  these  two  bodies  ft-naphthol  is  the  easier  made, 
is  the  article  used  in  medicine  under  the  simple  title 
naphthol,  and  is  what  will  now  be  considered. 

The  common  naphthol  of  the  markets  is  an  impure 
article,  occurring  in  reddish  or  deep  violet-brown  crys- 
talline masses  of  a  disagreeable,  pungent,  smell.  Such  a 
naphthol,  because  of  the  poisonous  nature  of  some  of  the 
impurities,  needs  purification  for  medicinal  use.  Prop- 
erly purified,  naphthol  presents  itself  in  beautiful  silver 
crystalline  scales,  nearly  or  entirely  odorless,  but  of  a 
sharp,  burning  taste.  The  crystals  are  very  slightly 
soluble  in  water  (in  520  parts  of  cold,  and  in  75  parts  of 
boiling  water),  but  dissolve  freely  in  alcohol,  ether, 
chloroform,  benzol,  and  oils.  Gently  heated,  naphthol 
sublimes,  and  may  be  distilled  with  steam.  Naphthol 
is,  locally,  distinctly  irritant,  exciting  upon  tender  sur- 
faces redness,  smarting  and  even  inflammation,  and, 
upon  the  health}-  skin  also,  if  in  alcoholic  solution,  acting 
with  sufficient  energy  to  occasionally  develop  an  erup- 
tion resembling  nettle-rash.  Solutions  in  oils  or  fats, 
however,  are  said  to  be  without  effect  upon  the  sound 
skin,  although  acting  energetically  upon  an  eczematous 
surface  (Kaposi).  Constitutionally ,  the  effects  following 
the  absorption  into  the  circulation  of  naphthol,  have  been 
discrepant.  Some  experimental  dosings  of  animals  have 
been  followed  by  hemoglobinuria,  with  convulsions  and 
death,  and,  in  one  instance  in  the  human  subject,  an  ex- 
ternal application  of  naphthol  produced  haematuria,  isch- 
uria, unconsciousness,  and  eclampsia  (Kaposi).  Yet,  on 
the  other  hand,  as  ordinarily  applied  externally,  the  medi- 
cine, though  showing  the  fact  of  absorption  by  a  discol- 
oration of  the  urine,  produces  no  constitutional  disturb- 


ance ;   and  the   pure   article,  swallowed  experimentally 
by  the  human  subject  in  the  quantity  of  from  ei 
ten  grains  daily,  has  deranged  no  further  than  to  1 
some  warmth  in  the  epigastric  region,  ami  slig 
and  buzzing  in  the  ears  (Shoemaker).     A  possibly  true 
explanation  of  the  discrepancy  of  these  various  results 
may  be,  that  the  toxic,  effects  occasionally  observe* 
the  use  of  naphthol  have  been  due  to  impurities  in  the 
sample  employed.  '  Naphthol  is  reputed  to  be  an  efficii  til 
antiseptic,  in  the  ordinarily  applied  use  of  the  word,  and 
may  be  employed  in  surgery  in  one-tenth  per  cent,  solu- 
tions.    The  article  is  also  used  as  a  local  application  in 
many  skin  diseases,  notably  scabies,  psoriasis,  and  ec 
It  is  commonly  applied  in  ointment  ranging  in  strength 
of  naphthol  from  one-half  per  cent,  to  ten  per  cent.,  or 
even  fifteen  per  cent.     The  remedy   should  not  be  used 
upon  denuded   parts,  and  weak  applications  only  made 
to  irritated  parts  such  as  so  commonly  present  themselves 
in  eczema.  Edward  Curtis. 

NASSAU.  The  town  of  Nassau,  capital  of  the  Bahama 
Islands,  lies  on  the  north  shore  of  the  Island  of  New 
Providence,  at  a  distance  of  about  two  hundred  miles 
due  east  from  the  southern  point  of  the  Florida  peninsula, 
and  about  thirty  miles  north  of  the  parallel  of  latitude 
which  passes  through  Key  West.  The  exact  latitude  of 
Nassau  is  25°  5'  36"  N.,  only  two  degrees  north  of  the 
Tropic  of  Cancer ;  its  longitude  is  77°  21'  15"  W.  Al- 
though Nassau  is  the  largest  town  in  the  Bahamas,  its 
population  probably  does  not  exceed  ten  or  twelve  thou- 
sand. The  writer  on  Nassau  in  the  "  Encyclopaedia  Bri- 
tannica"  puts  the  figure  for  population  at  about  eight 
thousand  ;  and  the  highest  estimate  I  have  seen  is  twelve 
thousand  seven  hundred.1  The  Island  of  New  Provi- 
dence has  an  extreme  length  from  east  to  west  of  nine- 
teen and  three-eighths  miles,  an  extreme  width  from 
north  to  south  of  about  seven  miles,  and  an  average 
width  of  about  five  miles.  The  highest  ground  in  the 
island  is  but  one  hundred  and  twenty  feet  above  sea-level, 
and  nowhere  throughout  the  whole  group  of  the  Bahama 
Islands,  man}-  of  which  are  very  much  larger  than  New 
Providence,  does  the  surface  attain  an  elevation  above 
sea-level  of  more  than  two  hundred  and  thirty  feet.1 
"The  formation  of  all  the  islands  is  the  same — calcare- 
ous rocks  of  coral  and  shell  hardened  into  limestone, 
honeycombed  and  perforated  into  innumerable  cavities, 
without  a  trace  of  primitive  or  volcanic  rock  ;  the  sur- 
face is  as  hard  as  flint,  but  underneath  it  gradually  softens 
and  furnishes  an  admirable  stone  for  building.  .  .  . 
The  soil,  although  very  thin,  is  very  fertile.  .  .  .  Ex- 
cept in  the  Island  of  Andros,  no  streams  of  running  water 
are  to  be  found  in  the  whole  group."2 

The  town  of  Nassau  "extends  along  the  water-front 
for  about  three  miles  and  back  to  the  crest  of  a  slope,  on 
which  stand  the  Government  House  and  many  of  the 
finest  private  residences,  at  an  elevation  of  90  feet  above 
the  harbor.  The  streets  are  laid  out  at  right  angles  with 
each  other,  and  are  uniformly  macadamized,  as  are  also 
the  numerous  excellent  drives  around  the  island  ;  and 
the  houses  are  generally  built  of  stone,  with  the  surround- 
ing grounds  ornamented  with  a  tropical  profusion  of 
flowers  and  trees."3  As  for  the  general  character  and 
appearance  of  the  country  back  of  the  hill  just  men- 
tioned, we  read,  in  Mr.  Charles  Ives's  work  entitled, 
"  The  Isles  of  Summer,"  that,  "  with  the  exception  of  a 
very  few  square  miles  occupied  by  Nassau  and  its  sub- 
urbs, there  is  little  upon  the  island,  except  water  antl 
wilderness ;  the  former  is  brackish  and  throbbing,  and 
in  some  places  appearing  and  disappearing  with  the  long 
pulsations  of  the  sea's  diurnal  titles,  and  the  hitter,  to  a 
large  extent,  a  dense,  low  jungle,  with  stretches  of  pine 
forests  rising  from  a  thick  undergrowth  of  scrub  palmet- 
toes." ' 

Turk's  Island,  and  Dunmore  Town,  on  Harbor  Island. 
are  other  health-stations  or  winter  resorts  of  the  Bahamas, 
but  I  possess  no  detailed  information  respecting  either, 
and  practically  it  is  true,  as  stated  by  .Mr.  Ives,1  that 
"  Nassau  is  New  Providence  and  the  Bahamas." 

The  climate  of  Nassau  is  tropical,  and  far  warmer  than 
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that  of  the  Bermudas;  but  for  the  fact  that  t In-  Bahama 
[glands  lie  in  the  track  of  the  trade  winds,  and  for  the 
fact  thai  they  are  islands  of  small  size  and  of  rather 
Bparse  population,  the  climate  could  liardlj  fail  to  bean 
unhealthy  one ;  as  ii  is,  the  climate  may  be  regarded  as 
:i  health]  one,  at  1<:i^i  during  the  colder  months  of  the 
year.  The  following  figures,  derived  from  one  year's  ob 
m  nations,  wen-  sent  im  bj  the  superintendent  of  the 
Canadian  Met  i  Service,  being  kindlj  procured 

by  Mr.  II.  Beaumont  Small,  of  Ottawa.  They  show  the 
mean  temperature  of  each  of  the  twelve  months  of  the 
year  iii  question. 

January,  69  .  February,  ?:i  :  March,  70  ;  April.  7s  ; 
May,  79  Jun<  88  .  July,  67  ;  August,  88'  ;  Septem- 
ber,  87  ;  Oi  ber,  80° ;  November,  74  ;  December.  70°. 
Yearij  mean,  18  ', 

The  data  of  Table  A.  show  the  "  .Mean  of  Daily  Observa- 
tions on  Week  Days,  for  Ten  fears,  from  1855  to  is<54." 
This  table  N  quoted  from  Mr.  Ives's  I>< >< >k .  where  it  is 
"copied  from  the  official  report  of  Governor  Rawsonfor 
1864,  page  L4,  compiled  from  the  records  kept  at  Nassau's 
Military  Observatory."    Governor  Rawson's  conclusions, 

TABLE  A. 


Thermometer  at 

Rainfall  (in 

9    A.M. 

\\  Ind  at  9  a.m. 

gTonnd  in 
month. 

Months. 

Pour  chief  points,  In 
ordi  c  of  prevalence. 

Max. 

Med. 

Miii. 

Inches. 

January... 

75 

711 

66 

N.E..  K..  S.B.,   N. 

2  4 

February  . 

76 

71 

t\r, 

N.K.,  B.,    S.E.,  S. 

2.4 

March 

78 

72 

66 

E..  S.F...  N.K..   X. 

4  5 

81 

75 

68 

N.E..  B.,  s..  B.B. 

2.4 

84 

78 

71 

N.E.,  S.E.,  J: .  s. 

6.9 

88 

81 

74 

B.E.,  K.,  N.K..  S. 

6.4 

July   

ss 

82 

75 

E.,  S.E..  S„   N.K. 

6.6 

Angnat . . . 

88 

M 

75 

E..S.E..  S.,   N.E. 

6.7 

September 

86 

81 

75 

E..  N.E.,  S.E.,  N. 

5.2 

October. .  . 

83 

77 

78 

N.K.,  i:..  B.B.,  N. 

7.4 

November 

79 

71 

70 

N.E..  E.,  E..   S.E. 

December. 

77 

78 

(19 

N.E.,  E.,  S.E.,  N. 

2.4 

82 

76 

71 

4  11 

based  upon  this  table  and  upon  others  given  in  his  re- 
port, are  also  quoted  by  Mr.  Ives,  and  from  them  we  ex- 
tract the  following  statements  :  "The  greatest  maximum 
heat  exceeds  the  average  heat  by  not  more  than  12  ;  the 
greatest  minimum  falls  short  of  it  10°.  .  .  .  From 
May  to  October  .  .  .  the  rainfall  amounted  to  forty- 
lour  inches,  and  during  the  remaining  six  months  to  nine- 
teen inches.  .  .  .  Northeasterly  and  easterly  winds 
are  the  most  prevalent  from  September  to  February,  dur- 
ing which  months  they  blow  during  one-half  or  two  thirds 
of  the  whole  time.  Northerly  winds  seldom  blow,  ex- 
cept during  those  months,  and  then  only  for  three  days 
in  a  month."  As  for  northwest  winds,  the  bane  of  the 
Atlantic  coast  of  North  America  during  the  winter  sea- 
son, they  occur  "from  November  to  March,  about  two 
days  in  a  month."  "  The  Bahamas,"  says  Mr.  Ives,  "  are 
slightly  bul  agreeably  refreshed  by  the  coldest  winds 
that  ever  reach  them  from  the  north  and  west."  The 
relative  frequency  of  the  winds  from  the  different  points 
of  the  compass  is  given  by  Mr.  Ives,  in  a  table  quoted 
from  Governor  Rawson's  report,  showing  "the  percent- 
age proportion  of  days  in  a  year  during  which  they  pre- 
vailed at  i»  \.m.."  as  follows: 


North    7.2  per  cent 

Northeast 26.2 

East 24.1 

Southeast 18.6         " 


South 11.0 per  cent. 

Southwest  ....  5.0 

West 2.3 

Northwest 5.3         " 


In  Table  B  the  reader  will  find  daia.  derived  from 
official  reports,  and  quoted   from  two  tallies  in  Mr.  Ives's 

book.1  one  of  which  presents  data  for  the  year  1878,  the 

other  data  for  1879, 

The  maximum  and  minimum  temperatures,  and  the 
rainfall  for  each  month  of  the  year  in  the  three  years, 
1880  to  L882,  are  published  in  one  of  the  English  "Blue 

books"   for    1884   ("Statistical    Abstract    for   the   Several 

Colonial  and  Other  Possessions  of  the  United   Kingdom 

in    Bach    Year    from  1868   to    1888"),  which    was    kindly 


TABU.    B 
(Two  Years'  Observations.) 


<  t  Id 


Degrees. 

January 77.0 

t'c  liruurv 78.0 

March BSJS 

April 82.8 

May 

June 69.8 

July 89.5 

AuguBt 88.8 

87.5 

October 85.0 

ber..... .  81.6 

December 7s.  -i 


slid 

ill- 

<  ~  =  c 

inn   m 

muni 
21  hot! 

£ 

145.0 

148.0 

66.1 

163.6 

7n. U 

154  0 

70.6 

156.6 

71.0 

166.0 

71.2 

150.0 

77  0 

167.9 

15.T5 

168.0 

66  6 

167  6 

66  - 

165.0 

-_i 


4.17 
2.60 
1.80 

8  66 

0.74 

7  5s 

5.41 
1.40 


C   t  P, 

i*.s 


11.0 
9.5 
6.5 
6.5 
10.0 
16.6 
lit.O 
155 
22.0 
15.25 
8.0 

u.0 


sent  me  by  Mr.  II.  B.  Small.  Without  quoting  these  in 
full,  suffice  it  to  say  that  the  absolute  minimum  temper- 
ature throughout  the  whole  three  years  of  observation 
was  64  P.,  occurring  in  March.  1881  :  that  the  absolute 
maximum  was  90  F. .  occurring  in  July  and  in  August 
of  the  same  year ;  and  that  the  average  monthly  rainfall 
for  each  of  the  six  months,  November  to  April,  was 
follows:  November,  1.5  inch  ;  December,  1.5  inch ;  Jan- 
uary, 2  inches  ;  February,  1.8  inch  ;  March,  1.5  inch  ; 
April,  ','.1  inches.  Mr.  Ives's  rainfall  statistics  for  1879 
correspond  very  closely  with  those  just  given,  and  the 
higher  average  figures  found  in  Table  B  are  caused  by 
the  exceptionally  heavy  rainfall  of  1878. 

Despite  the  high  figures  for  minimum  temperatures 
which  have  been  given  in  the  accompanying  tabli  s  I 
find  a  writer  in  the  New  York  Tim/*.  Mr.  William  Drys- 
dale,  referring  to  the  occurrence  of  a  temperature  oi  56 
at  Nassau,  and  speaking  of  the  desirability  of  securing 
at  the  hotel  one  of  the  few  rooms  in  which  a  tire  may 
be  bad  in  cold  weather.  He  also  complains  of  the  strong 
wind  which  prevails  at  Nassau.  This  same  writer  al- 
ludes to  the  dryness  of  the  winter  climate  ;  but  I  find 
nowhere  any  humidity  statistics  to  corroborate  or  to 
qualify  the  accuracy  of  such  an  expression.  It  seems 
unlikely  that  the  figures  for  relative  humidity  should  be 
low  on  a  tropical  island. 

Excellent  sea-bathing  may  be  enjoyed  at  Nassau 
throughout  the  year.  Yachting  and  boating  are  favor- 
ite pastimes,  and  the  facilities  for  both  are  excellent. 
The  chief  hotel  at  Nassau  is  under  the  supervision  of  the 
British  Government,  and  is  well  kept.  The  water-supply 
is  derived  from  tanks,  and  the  quality  of  the  water,  at 
this  hotel  at  least,  appears  to  be  good.  As  pointed  out 
by  Mr.  Ives,  i iiis  good  quality  is  contingent,  of  course, 
upon  the  exercise  of  due  vigilance  iii  keeping  the  tanks 
clean.  Mr.  Ives  tells  us  that  there  is  no  general  sewer- 
age system  at  Nassau,  and  utters  a  word  of  warning  re- 
specting the  possibility  of  contamination  of  the  water  in 
such  wells  and  cisterns  as  are  "  sunk  in  the  soft,  porous 
limestone  rock  in  the  vicinity  of  cesspools  and  privy 
vaults."1 

Concerning  the  healthfulncss  of  the  central  portion  of 
the  island,  he  says,  "That  the  seeds  of  disease,  at  least 
during  the  night,  Boat  in  the  air  above  the  swamps  and  la- 
goons of  the  central  portions  of  the  island  of  New  Provi- 
dence, IS  apparent  to  any  thoughtful  observer  who  either 
crosses  it  or  sees  it  from  any  of  the  neighboring  hills." 
On  the  other  hand,  of  the  city  of  Nassau  itself  lie  says  that 
it  is  ••in  a  sanitary  point  of  view  very  favorably  situated. 
Bottomed  upon  a  rock  of  porous  nature,  which  dips 
toward  the  harbor,  and  speedily  absorbs  or  carries  olT  the 
heaviest  rainfalls  ;  facing  the  north  and  skirting  the  sea  : 
having  within  its  limits  no  low  and  wet  lands,  the  prevail- 
ing winds  come  to  it  from  the  Ocean  laden  with  refresh- 
ment  and  health  "  The  south  winds  he  complains  of  as 
being  "  very  sultry,  debilitating,  and  exceedingly  dis- 
agreeable," and  he  believes  them  to  be  "  unfavorable  to 
health."  by  reason  of  having  passed  over  the  "low.  wet 
surface  of  the  centre  of  the  island."     The  south  wind  at 
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Nassau  is,  however,  a  comparatively  rare  wind,  as  shown 
by  the  statistics  previously  quoted  from  Mr.  Ives's  book. 
As  to  the  occurrence  of  epidemic  diseases  in  the  Ba- 
hamas, Mr.  Ives  says,  "  We  did  not  learn  of  any  cases  of 
yellow  fever,  cholera,  or  small-pox  from  1864  to  1879." 
A  malignant  fever  which  occurred  in  the  winter  and 
spring  of  1880,  and  which  "  resulted  in  quite  a  number 
of  deaths  at  Nassau,"  Mr.  Ives  believes  to  have  been  yel- 
low fever,  but  he  gives  no  positive  proof  that  it  was  so. 

Respecting  the  class  of  invalids  who  should  be  recom- 
mended to  resort  to  Nassau  during  the  winter  season,  it 
is  difficult  to  speak  with  any  approach  to  precision.  Ad- 
vanced cases  of  phthisis,  in  the  writer's  opinion,  should 
not  be  sent  thither.  Catarrhal  affections  of  the  pharynx, 
larynx,  and  bronchi  would  doubtless  be  relieved  by  so 
warm  and  equable  a  climate,  and  incipient  cases  of  phthi- 
sis might  also  be  benefited  in  like  manner.  Many  such 
cases  have  no  doubt  experienced  great  benefit  from  tem- 
porary sojourn  at  Nassau.  For  those  who  are  suffering 
from  the  effects  of  overwork,  the  climate  is  a  good  one. 
As  a  general  rule,  perhaps  it  would  be  safe  to  say  that 
any  patient  likely  to  be  benefited  by  a  stay  at  one  of  the 
warmer  seaside  resorts  of  the  Middle  States  during  the 
summer,  would  be  likely  to  benefit  by  a  slay  at  Nassau 
during  winter.  I  should  hesitate  to  recommend  any  per- 
son liable  to  suffer  from  mental  depression  to  resort  to 
an  island  possessing  so  little  variety  of  scenery  and  occu- 
pation, and  having  its  communication  with  the  mainland 
only  at  intervals  of  a  week.  Inaccessibility  is  a  leading 
fault  in  the  case  of  Nassau.  Much  detailed  information 
respecting  the  climate,  scenery,  flora,  fauna,  etc.,  of  the 
Bahamas  may  be  found  in  Mr.  Ives's  book,  already  so 
frequently  quoted,  but  the  book  is  perhaps  better  fitted 
to  lay  than  to  medical  readers.      Huntington  Richards. 

1  Charles  Ives,  M.A. :  The  Isles  of  Summer,  etc. 
3  Encyclopaedia  Britannica,  vols.  iii.  and  xvii. 
*  Appleton's  Handbook  of  Winter  Resorts. 

NASTURTIUM  (Cressondefontaine,  Codex  Med.).  The 
European  Watercress,   an    herb  with   pungent,   rather 


Fig.  2428. — European  Watercress  (Nasturtium  ttfficinale  It.  Broun). 

agreeable,  spicy  taste,  often  used  on  the  table  as  a  salad, 
and  having  antiscorbutic  qualities.     See  Mustard. 

W.  P.  Bolles. 

NAUHEIM  is  a  spa  in  Hesse-Darmstadt,  lying  at  the 
foot  of  the  Johannisberg,  at  an  elevation  of  about  four 
hundred  and  sixty  feet  above  the  level  of  the  sea.  The 
climate  is  mild,  and  the  season  is  rather  long,  extending 


from  the  first  of  May  to  October.  There  are  several  ar- 
tesian wells  which  furnish  a  Mater  rich  in  mineral  constit- 
uents. The  following  table  shows  the  proportion  of  salts 
in  four  of  the  most  commonly  used  wells,  as  triven  by 
Kisch  in  Eulenburg's  "  Keal-Encyclopadie."  The  figures 
represent  grammes  per  litre  : 


Fricdrich      Grosser 
Wilhelm.     Sprudel. 


Cur-  Carls- 

bninnen.     brunnen. 


Sodium  chloride 29.294         21 . 824 

Potassium  chloride  . . 
Calcium  chloride  .... 
Magnesium  chloride  . 
Calcium  sulphate  .... 
Calcium  carbonate  . . 
Ferrous  carbonate . . . 


Temperature     (in     degrees 
Fahrenheit) 


1.119 

0.497 

3.324 

1.700 

0.685 

0.440 

0.035 

0.034 

2.601 

2.354 

0.048 

0.038 

36.946 

26.887 

95.5 

89 

15.421 
0.527 
1.034 
0.738 
0  023 
1.146 
0.026 

18.915 

70.5 


9.880 

i'  079 
1.067 
0.204 

0.227 
0.951 
0.014 

12.385 

59 


All  of  the  waters  are  rich  in  carbonic  acid  gas,  contain- 
ing from  579  to  995  c.c.  per  litre.  The  weaker  wells,  the 
Cur-  and  Carlsbrunnen,  are  used,  sometimes  diluted,  for 
drinking  purposes  ;  the  stronger  ones,  sometimes  witli 
the  addition  of  a  brine  containing  magnesium  bromide, 
serve  for  bathing.  Baths  of  all  kinds  arc  given,  and  the 
water  is  also  administered  by  inhalation  in  certain  cases. 

Of  the  diseases  in  the  treatment  of  which  the  Nauheim 
waters  are  recommended,  may  be  mentioned :  scrofula, 
muscular  and  subacute  articular  rheumatism,  tubercular 
diseases  of  the  bones  and  joints,  hyperaemic  and  exuda- 
tive affections  of  the  uterus  and  ovaries,  spinal  irritation, 
locomotor  ataxia,  and  various  forms  of  paralysis,  espe- 
cially those  occurring  in  childhood,  such  as  anterior  po- 
liomyelitis and  the  paralysis  following  spinal  meningitis. 
It  is,  however,  for  the  treatment  of  the  scrofulous  and  tu- 
bercular diseases  of  children  that  Nauheim  is  most  fre- 
quented. The  average  number  of  visitors  during  the 
season  is  between  four  and  five  thousand.  A  course  of 
treatment  lasts  usually  about  one  month.  T.  L.  S. 

NAVAL  MEDICAL  SERVICE.  The  medical  depart- 
ment of  the  United  States  Navy  is  contemporary  with 
the  creation  of  a  naval  force,  which  first  appears  on  the 
Statutes  by  act  of  Congress,  approved  March  27,  1794, 
and  consequently  is  with  the  line  the  oldest  of  the  co-or- 
dinate branches  of  the  naval  service.  A  medical  estab- 
lishment for  army  and  navy,  conjointly,  under  an  officer 
with  the  title  of  physician-general,  was  made  the  subject 
of  special  enactment  by  Congress,  approved  March  2,  1 799. 
In  the  reorganization  of  the  navy,  in  1828,  the  naval  med- 
ical department  prominently  participated,  and  in  1842  the 
administration  of  its  affairs  was  placed  under  the  special 
charge  of  a  Bureau  of  Medicine  and  Surgery,  of  which 
the  chief,  appointed  for  a  period  of  four  years  from  the 
higher  grades  of  medical  officers,  received,  in  1871,  the 
title  of  Surgeon-General  of  the  Navy. 

In  1855,  the  medical  corps  of  the  navy  consisted  of 
sixty-nine  surgeons,  of  whom  forty-four  had  the  rank  of 
commander  after  twelve  years  service,  and  twenty-five 
that  of  lieutenant ;  and  of  seventy-nine  passed  and  other 
assistant  surgeons,  the  latter  ranking  next  after  masters 
until  five  years  from  their  entrance  into  the  service,  when, 
upon  passing  an  examination  qualifying  them  for  promo- 
tion as  surgeons,  and  until  a  vacancy  occurred  in  that 
grade,  they  were  termed  passed  assistant  surgeons  and 
ranked  next  after  lieutenants.  The  corresponding  grades 
of  commissioned  officers  in  the  line  were  (1)  captain  ;  (2) 
commander  ;  (8)  lieutenant,  and  (4)  master  ;  passed  mid- 
shipmen and  midshipmen  being  only  warranted  or  steer- 
age officers  in  contradistinction  to  cabin  and  ward-room 
officers. 

During  the  civil  war,  the  number  of  surgeons  was  in- 
creased to  eighty  ;  that  of  passed  and  other  assistants 
varied  from  one  hundred  and  twenty  in  1862,  to  seventy- 
five  at  the  close  of  the  war.  the  extraordinary  demand 
for  medical  service  during  that  period  having  been  met 
by  the  temporary  appointment  of  volunteer  officers  enti- 
tled acting  assistant  and  acting  passed  assistant  surgeons 
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these  Dumbering  as  many  as  two  hundred  ami  fifty-one 
in  L865. 

The  creation  of  new  grades  in  the  line  necessitated  coi 
responding  changes  in  the  medical  corps, and  accordingly  , 
in  inTI,  i lit-  eighty  Burgeons  were  subdivided  into  three 
grades,  fifteen  being  commissioned  as  medical  direct* 
ranking  with  captain,  fifteen  as  medical  in  |  ink- 

ing with  commander,  and  fifty  as  surgeons,  oi  whom  the  j 
Beniors ranked  with  lieutenant-commander,  and  theiun- 
iors  with  lieutenant  ;  assistants  wen-  limited  to  one  hun- 
dred. In  1882,  the  assistanl  Burgeons  were  further  re- 
duced in  number  to  ninety,  and  their  rank,  on  entering 
the  Bervice,  was  assimilated  \\  i i  li  thai  of  ensign,  a  grade 
required  to  live  in  the  Bteerage  in  the  same  mess  with 
undergraduates  from  the  Naval  Academy. 

i:  rank  of  naval  medical  officers  with  thosi 

oi  the  line  of  the  navy  and  with  the  army,  in  which  ser- 
vice medical  officers  bear  precisely  tin-  Bame  commissions 
and  liile^  a>  officers  of  the  line,  is  shown  in  the  following 


U.  S.  Army. 

'     -    tfavy. 

All  Officers 
(Line  and  Medical). 

Line                                Uedloal  Corps. 

Brigadier- GeneraL 

Colonel. 

Lieutenant-Colonel. 

Major. 

Captain. 

First  Lieutenant. 
Second  Lieutenant. 

Commodore.                                Surgeon-General. 
Captain.                                     Medical  Director. 
Commander.                              Medical  Inspector. 
Lieutenant-Commander.         Surgeon  (seniors). 

i  Burgeon  (juniors). 
Lieutenant.                                  -   I'ussc -il  A  -i-i.mtBur- 

]  (     geon  <  aenlors). 
Junior  Lieutenant  (Master).  Passed   Assistant   Sur- 

j     geon  (juniors). 
Knsign.                                         Assistant  Surgeon. 

The  military  grades  of  general,  lieutenant-general,  and 
major-general,  and  their  naval  equivalents,  admiral,  vice- 
admiral,  and  rear-admiral,  are  not  represented  in  the  med- 
ical corps  of  either  the  United  States  army  or  navy  ;  but 
in  the  Russian  navy  medical  officers  attain  the  highest 
military  rank  known  (General  Admiral,  corresponding  to 
field-marshal),  and  enjoy  the  same  honors  and  pensions 
as  the  line  ;  in  the  British  navy  they  rise  to  the  rank  of 
vice-admiral  and  receive  the  same  decorations,  etc.,  as 
the  line,  the  Director -General  of  the  medical  department 
being  a  K.C.B.  ;  in  the  Spanish  navy  they  attain  the  rank 
of  vice-admiral  (Teniente  G<  m  rah.  and  enjoy,  equally  with 
the  line,  naval  honors,  rewards,  and  pensions;  in  the  French 
navy  they  attain  the  rank  of  rear-admiral  (Contre-Ami- 
ral),  the  surgeon-in-chief  (M&deein-en-cJief)  of  a  French 
squadron  messing  with  the  commander-in-chief ;  in  the 
Austrian  navy  they  attain  the  rank  of  rear-admiral (Cton^ra 
Admiral),  wear  the  same  uniform,  enjoy  the  same  privi- 
leges, and  receive  the  same  retired  pay  as  the  line  ;  in  the 
Dutch  navy  the  senior  medical  officer,  Inspect*  ur,  has  the 
rank  of  major  general,  and  the Dirigerend  Officiers  van  Ge- 
zondheid  thai  of  brigadier;  and  in  the  North  German 
navy  the  senior  medical  officer,  General  Stabx-Arzt,  has 
the  rank  of  general  major. 

The  relative  position  of  the  naval  medical  officer  is, 
therefore,  not  as  satisfactory  as  it  was  half  a  century  ago, 
when  the  assistant  surgeon  entered  the  ward-room  as  a 
commissioned  officer,  and  the  senior  surgeons  attained 
the  next  to  the  highest  recognized  military  rank  ;  while 
the  titular  olliee  of  "  surgeon  of  the  licet ."  which,  like 
commodore  in  the  line,  was  not  a  distinct  grade,  hut  a 
courtesy  distinction  of  the  ranking  officer  oi  the  fleet  or 
squadron,  had  no  parallel  in  any  other  staff  corps.  To- 
day the  junior  medical  officer  is  only  assimilated  in  rank 
with  ensign,  a  term  which  has  the  former  significance 
nf  the  discarded  title,  midshipman,  and  by  reason  of  the 
sharply  defined  caste  distinctions  in  the  navy,  he  is  ex- 
cluded' from  the  social  ami  official  association  to  which 
his  education  and  profession  entitle  him.  The  result  of 
this  degradation  of  graduates  of  a  learned  profession, 

which  all  over  the  world  enjoys  the  mOSl  exalted  prece- 
dence, and  of  the  disparity  with  the  army,  in  which  the 
assistant  Burgeon  at  once  begins  his  military  career  as 
first  lieutenant,  ohtaining  all  the  consideration,  privileges, 


and  rights  of  a  commissioned  officer,  has  been  the  cessa- 
tion of  applications  for  the  naval  Bervice  of  the  highly 
educated  young  men,  who  were  once  attracted  to  it  by 
the  prestige  ,,t  having  passed  its  rigorous  entrance  exam- 
ination, and  by  the  opportunity  afforded  for  foreign  travel 
Hence,  in  the  army,  candidates  arc  always  ii)  excess  of 
vacancies,  while  in  the  navy,  even  the  prOCt  BSOf  legislative 
reduction  has  not  lieen  able  to  fill  the  corps  ;  and  professors 

and  preceptors  dissuade  the  young  graduate  from  appear- 
ing before  the  examining  board.  In  Bpite  of  these  dis- 
couraging influences,  the  naval  medical  corps  has  not 
lowered  its  standard  to  its  altered  conditions,  and  it  es- 
pecially deserves  a  place  in  a  handbook  <<f  the  medical 
sciences  f"r  two  reasons,  viz..  that,  first,  in  the  rigorous 
requirements  for  admission,  and,  second,  in  the  definition 
of  its  functions,  it  illustrates  what  advocates  of  higher 
medicine  are  aiming  to  accomplish  in  the  profession  at 
large. 

Admission  into  the  medical  corps  of  the  navy  can  only 
be  obtained  through  a  professional  examination  before 
the  Naval  Medical  Board,  composed  of  officers  of  the 
higher  grades.  From  the  beginning  this  board  has  as- 
sumed to  lie  the  sole  judge  of  the  qualifications  of  candi- 
dates, the  mere  possession  of  the  diploma  of  a  medical 
school  not  being  recognized  as  even  presumptive  evidence 
of  professional  abilities  ami  acquirements.  Inquiry  is 
first  made  as  to  whether  the  candidate  has  received  a 
liberal  education,  which  is  properly  considered  an  indis- 
pensable prerequisite  to  an  intelligent  comprehension  of 
the  science  of  medicine.  An  autobiographical  sketch, 
an  essay  on  some  assigned  professional  topic,  and  written 
answers  to  a  series  of  comprehensive  questions  in  the 
various  departments  of  medicine,  are  intended  as  evi- 
dences of  such  preliminary  proficiency,  the  orthography 
and  punctuation,  grammatical  construction,  form,  and 
manner  of  expression  being  as  carefully  scrutinized  as 
accuracy  of  statement.  An  oral  examination  follows  by 
the  several  members  of  the  board,  in  the  presence  of  all, 
upon  every  branch  of  medicine  and  upon  such  collateral 
studies  as  the  candidate  may  have  pursued,  with  the  ob- 
ject, not  merely  of  ascertaining  the  amount  of  detailed 
information  he  may  have  acquired  by  rote,  but  rather 
the  extent  of  his  intelligent  understanding  of  the  funda- 
mental facts  and  principles  which  constitute  the  science 
of  medicine.  Finally,  extemporaneous  chemical  and 
pharmaceutic  exercises,  the  clinical  diagnosis  and  treat- 
ment of  actual  patients  in  hospital,  the  adjustment  of 
surgical  apparatus  and  appliances,  and  the  performance 
of  operations  upon  the  cadaver,  exhibit  his  acquaintance 
wilh  the  practical  requirements  of  the  healing  art,  and 
his  fitness  to  assume  its  responsibilities  under  the  emer- 
gencies, which  sometimes  place  the  issue  of  life  or  death 
upon  his  unaided  knowledge  and  skill. 

Manifestly,  such  a  course  of  examination,  written,  oral, 
and  practical,  adequately  determines  whether  the  candi- 
date litis  received  a  proper  education  in  medicine,  and  the 
examination  is  only  Buch  as  should  be  exacted  of  every  as- 
pirant for  a  doctor's  degree,  and  such  as  can  be  hoped  for 
only  when  boards  of  examiners  shall  lie  instituted  entirely 
independentof  teaching  faculties.  A  second  examination, 
after  a  lapse  of  three  (formerly  five)  years  is  required  for 
passing  out  of  the  grade  of  assistant  Burgeon  preliminary 
to  promotion  to  that  of  surgeon.  This  examination  pre- 
supposes a  wiiler,  practical  acquaintance  with  the  vari- 
ous branches  of  medicine  and  a  familiarity  with  its  cur- 
rent literature.  Similarly,  in  civil  life  it  would  be  well 
if  the  graduate  should  first  receive  only  a  baccalaureate 
degree  (M.I!.),  and  as  ;m  incentive  to  application  and 
study  have  the  M.  I),  before  him  as  the  reward  of  a  second 
examination  live  years  later.  Hut  the  interest  of  the  Bu- 
reau of  Medicine  ami  Surgery  in  the  young  naval  medical 
officer  does  not  cease  with  this  final  examination.  <  ►ppor- 
tunities  for  self-improvement  tire  liberally  provided,  and 
individual  research  and  investigation  are  encouraged  by 
the  BUpply  of  apparatus,  instruments,  or  other  facilities 
required,  and  by  the  publication  of  essays  voluntarily 
contributed,  as  well  as  by  the  requirement  of  annual  sta- 
tistical, medical,  and  sanitary  reports  from  every  officer 
in  charge  of  the  medical  department  of  a  vessel  or  sta- 
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tion,  embracing  the  medical  topograph}-,  climatology, 
and  hygiene  of  every  station  or  place  visited,  with  all  at- 
tainable information  respecting  statistics  of  disease  and 
its  causes,  establishments  for  the  care  of  the  sick,  chari- 
table institutions,  medical  colleges,  and  other  matters  of 
professional  interest.  Again,  in  civil  life,  this  might  be 
paralleled  by  the  more  general  employment  of  young 
men  as  salaried  attaches  of  hospitals,  dispensaries,  asy- 
lums, infirmaries,  cliniques,  and  other  eleemosynary  med- 
ical institutions,  where,  under  the  supervision  of  older 
men,  that  experience  might  be  acquired  which  alone 
justifies  any  one  in  accepting  the  responsibility  of  human 
lives,  and  where  similar  provisions  for  professional  re- 
search might  be  afforded,  which  are  not  possible  in  a 
young  graduate's  meagrely  appointed  office. 

The  medical  officer  of  the  navy  having  passed  the  rig- 
orous examination  for  admission,  is  made  to  understand 
at  the  outset  of  his  career  that  his  first  duty,  as  a  physi- 
cian, is  to  protect  the  community  in  which  he  is  estab- 
lished from  the  ravages  of  disease  ;  and  herein  the  med- 
ical corps  of  the  navy  merely  exemplifies  the  real  mission 
of  the  medical  man  in  every  walk  in  life — to  place  those 
who  are  under  his  care  in  the  best  possible  sanitary  con- 


dition, to  jealously  guard  against  the  operation  of  pre- 
ventable causes  of  disease,  to  antagonize  the  morbific 
agencies  that  elude  his  vigilance,  or  find  access  by  in- 
scrutable ways,  and  thus  to  reduce  to  a  minimum  the 
necessity  for  therapeutic  measures  ;  and  finally  to  use 
natural  agencies  for  purposes  of  cure  wherever  these  can 
replace  pharmaceutic  administration. 

The  sanitary  supervision  of  a  community  like  the  navy 
is  much  simplified  by  the  preliminary  physical  examina- 
tion of  all  the  men  and  boys — adults  and  adolescents — 
who  enter  it,  and  by  their  compulsory  subjection  to  reg- 
ulated habits  in  food,  drink,  personal  cleanliness,  etc. 
The  immature  and  the  very  old,  the  w-eak  and  decrepit, 
women  with  their  special  train  of  ailments,  and  those 
predisposed  to  disease — classes  which  in  civil  life  out- 
number all  the  rest — are  excluded  from  enlistment.  Still, 
it  is  wTithin  the  province,  as  it  is  the  duty,  of  the  civil  prac- 
titioner, to  inculcate,  far  more  strongly  than  he  does 
now,  hygienic  principles,  and  to  enforce  restraints,  as 
in  preventing  the  marriage  of  individuals  with  transmis- 
sible taints. 

The  following  table  exhibits  the  statistics  of  disease 
and  death  in  the  navy  during  the  past  thirteen  years  : 
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The  longer  lease  of  life  enjoyed  in  the  navy,  especially 
in  the  force  afloat,  due  to  the  sanitary  prevision  indi- 
cated, and  in  spite  of  the  vicissitudes  and  exposures  in- 
cident to  the  seaman's  occupation,  is  illustrated  by  the 
following  comparison  with  the  mortality  statistics  of 
civil  life  from  two  localities  selected  as  the  most  favor- 
ably conditioned  : 


precautions  which  are  the  province  of  preventive  medi- 
cine. 

The  following  table  exhibits  the  daily  movement  of 
disease  in  the  navy,  during  the  past  seven  years  : 


Number  of 
Persons. 

Deaths. 

Number. 

Per  1,000. 

Aggregate  force  afloat,  U.    S.  Navy, 
1S73-85  

112,209 

159,255 
1,942,107 
1,195,510 

605,473 

50,155.783 

578 

1,426 

38.094 
22,734 
21,185 

756,893 

5.15 

Aggregate  strength.  TJ.  S.  Navy  and 
Marine  Corps,  afloat  and  on  shore, 
1873-85                  

8.95 

Population  of  State  of  Massachusetts, 

1885 

Aggregate  white  population.  District 

Aggregate  negro  population,  District 
of  Columbia,  1876-85 

19.61 
19.02 
34.90 

Population  of  the  United  States,  Cen- 
sus of  1880  

15.01 

While  the  high  death-rate  among  children  under  five, 
and  the  additional  mortality  among  women  from  their 
special  maladies,  and  that  among  the  weak,  decrepit, 
and  very  old,  who  are  excluded  from  the  navy,  explain 
much  of  the  great  excess  in  civil  life,  the  difference, 
after  every  allowance  is  made,  is  large  enough  to  illus- 
trate the  benefit  from  the  enforcement  of  those  sanitary 
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Naval  medical  statistics,  like  all  others,  are  defective 
in  many  respects,  as  for  example,  in  the  absence  of  a 
precise  record  of  the  shifting  populations  of  both  shore 
and  foreign  stations,  and  their  correction  for  time  to  a 
uniform  basis  for  calculating  per  millage  rates  ;  but,  on 
the  other  hand,  their  record  of  the  number  of  actual 
occurrences  of  sickness  supplies  what  is  a  present  serious 
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delect  iii  vital  statistics  in  civil  life.  Mere  death-rates 
are  not  an  exact  measure  of  the  perverted  vital  condi- 
tion of  ;i  community  througb  sickness,  since  the  prog 
of  medical  Bcience  and  Improved  medical  arl  have 
largelj  diminished  the  proportion  of  fatal  results  where 
the  causes  of  disease  are  -till  operative.  What  is  really 
required  is  an  exhibit  of  the  actual  number  oi  cast 
disease,  especiallj  of  those  due  to  preventable  causes, 
and  ilds  information  both  army  and  naval  medical  re- 
turns  accurately  Bupply. 

Ii  inusi  in-  borne  in  mind  tbat  manj  of  the  cases 
recorded  in  the  navj  are  never  broughl  to  a  physician's 
notice  in  civil  life,  bul  are  Bubjects  of  domestic  treat- 
ment, if  of  anj ,  <>r  fall  into  the  bands  of  apothecaries  and 
irregular  practitioners;  bu1  the  fact  thai  the  army  of 
physicians,  charlatans,  and  prescribing  apothecaries  find 
abundant  means  of  support,  is  Bufficienl  evidence  of  the 
amount  of  medical  material  for  tabulation. 

The  naval  medical  service,  in  common  with  that  of 
the  army,  therefore,  demonstrates,  first,  the  possibility 
of  excluding  incompetents  from  the  ranks  of  the  profes 
sion,  i'.\  rigorous  inquiry  as  to  the  qualifications  of  can 
didates ;  second,  the  practical  results  of  the  exercise  of 
thai  higher  office  of  the  medical  man — the  prevention  of 
disease;  third,  the  proper  scope  and  objeel  of  vital  sta- 
tistics in  their  relation  to  the  science  of  medicine. 

Albat  L.  Qihon. 

NECK,  SURGICAL  ANATOMY  OF.     By  the  neck  we 

usually  mean  the  space  between  the  occipiud  bone  and 
lower  jaw,  above,  and  the  upper  aperture  of  the  thorax, 
below.  For  convenience  of  description  it  is  advisable  to 
divide  the  neck  into  regions,  viz.,  two  lateral,  anterior 
median,  and  posterior. 

The  lateral  region  represents  a  quadrilateral  which  is 
divided  diagonally  by  the  ureal  Bterno-mastoid  muscle 
into  two  triangles,  the  anterior  (carotid)  and  posterior. 
Bach  "I'  these  is  again  subdivided  into  two  by  the  omo- 
hyoid muscle.  The  anterior  triangle  is  subdivided  into  a 
superior  and  inferior  carotid  triangle,  and  the  posterior 
into  an  occipital  and  subclavian  triangle. 

The  anterior  median  region  is  divided  into  two  spaces 
by  the  hyoid  bone,  the  upper  being  called  the  supra- 
hyoid or  submaxillary,  and  the  lower  the  infrahyoid  or 
hyosternal  region. 

The  submaxillary  region  is  hounded  posteriorly  by  the 
posterior  belly  of  the  digastric  and  stylohyoid  muscles, 
and  contains  the  submaxillary  gland. 

The  posterior  region  includes  the  portion  commonly 
known  as  the  nape  of  the  neck. 

Surface  Anatomy. — The  outline  of  the  neck  varies 
much  in  different  people  ;  in  stout  individuals  it  is  round 

and  full,  and  the  various  landmarks  are  not  easily  distin- 
guished ;  in  thin  people,  on  the  other  hand,  every  land- 
mark stands  out    prominently,  and    can  be  made   out  by 

even  the  most  inexperienced.  The  neck  is,  as  a  rule, 
fuller  and  rounder  in  women  and  children,  and  the  po 
in  a  in  Aiii  i  mi  is  less  marked.  In  muscular  males  the  promi- 
nences are  well  seen  ;  in  old  people  who  are  thin  the 
sterno  mastoid  muscles  and  superficial  veins  stand  out 
well,  as  lines  also  the  internal  border  of  the  platysma  my- 
oides 

Bony  Points. — The  most  important  bony  point,  and  one 
of   those    most   easily   felt,  is  the  hyoid    bone,  which  is  in 

the  median  line,  a  finger's  breadth  above  the  thyroid  car- 
tilage. It  is  opposite  the  fourth  cervical  vertebra.  The 
cricoid  cartilage  is  opposite  the  sixth  cervical.  Below 
and    in    front  of    the   mastoid    process,  and    behind    and 

above  the  angle  of  the  lower  jaw,  the  transverse  process 

of  the  alias  can  be  felt  ;  in  the  posterior  region  in  the 
middle  line  is  a  depression  formed  by  the  coinplexus  and 
trapezius  muscles  of  each  side  .  here  can  be  indistinctly 
made    mil    the    third,    fourth,    fifth,    and     sixth    Cervical 

spines,  the  seventh  can  be  easilj  felt,  and  also  tin  spines 
of  the  lirst  two  dorsal  vertebra;.  These  become  more 
prominent  when  the  bead  is  benl  forward;  occasionally, 

When  the  spine  of  the  sixth  Cervical  vertebra  is  well  de- 
veloped, it  is  quite  as  prominent  as  the  seventh.  The 
transverse  process  of  the  sixth  cervical   vertebra  can  be 


felt  on  deep  (ires. ure  opposite  the  cricoid  cartilage,  in  the 
course  of  the  carotid  vessels.  This  is  called  the  "caro- 
tid tubercle."  and  here  the  carotid  may  be  easily  com- 
pressed against  it. 

Anterior  "/■  Median  Region. — In  the  receding  angle  be- 
low the  chin  is  the  hyoid  bone  ;  it-  course  can  lie  easily 
felt  in  the  fattest   necks,  and   it   divides   the  anterior  part 

of  the  neck  into  the  suprahyoid  and  infrahyoid  regions. 
In  the  median  line  of  the  suprahyoid  region,  the  anterior 
bellies  of  the  digastric  muscles  cause  .-.  Blight  convexity  ; 
on  the  outer  side  ol  each  anterior  belly  of  the  digastric 
muscle  is  teb  the  submaxillary  gland  lying  on  the  mylo- 
hyoid muscle,  w  bich  helps  to  form  the  floor  of  the  mouth. 
This  region  is  commonly  cut  into  in  self  inflicted  wounds 

of  the  throat.  About  half  an  inch  below  the  hyoid  bom- 
is  the  prominent  thj  roid  cartilage  (pomum  Aflami).  This 
cartilage  i-  prominent  in  deep-voiced  men  and  people 

with  thin   necks,  but  in  women   and  children  is  not  so 
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distinctly  seen  ;  the  notch  at  its  upper  border  can  be  easily 
felt,  and  is  commonly  situated  to  one  side  of  the  median 
line.  The  superior  cornua  of  the  thyroid  cartilage  can 
be  trao  d  with  the  linger.  The  space  between  the  thyroid 
Cartilage  and  the  hyoid  bone  is  called  the  thyrohyoid 
space,  a  membrane  connecting  these  two  .structures  ;  this 
membrane  is  covered  by  the  muscles  going  to  the  hyoid 
bone  from  below,  and  is  pierced  by  the  superior  laryn- 
geal nerve  and  artery  of  each  side.  A  cut  made  through 
the  thyro-hyoidean  space  would  sever  the  lower  part  of 
the  epiglottis.  The  rima  glottidis  is  opposite  the  middle 
of  the  thyroid  cartilage.  Below  this  cartilage  the  finger 
sinks  into  a  slight  depression,  the  cricothyroid  space; 
this  is  the  space  in  w  hich  the  operation  of  laryngotomy  is 
performed,  the  opening  here  being  will  below  the  vocal 
cords.  Across  ibis  space  ramify  two  small  \cssels.  the 
cricothyroid  branches  of  the  superior  thyroid  arteries. 
The  next  landmark  of  interest  is  the  cricoid  cartilage  ;  it 
is  a  guide  to  many  operations  on  the  neck  and  air-pas- 
sages,  and  can  be  distinguished  in  the  youngest  and  fattest 
neck.  The  cricoid  cartilage  is  opposite  the  sixth  cervical 
vertebra,  and  the  narrowest  pari  of  the  gullet  is  behind 
ii  ;  at  this  point  foreign  bodies  arc  most  likely  to  be  ar- 
rested. Theomohyoid  muscle  crosses  the  carotid  vessels 
on  a  line  with  the  cricoid  cartilage,  immediately  above 
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•which  line  is  the  point  usually  selected  for  tying  the  com- 
mon carotid  artery.  The  middle  cervical  ganglion  of  the 
sympathetic  is  also  on  a  line -with  this  cartilage,  and  a  lit- 
tle below  and  outside  of  it  is  the  point  where  the  vertebral 
artery  enters  the  transverse  process  of  the  sixth  cervical 
vertebra. 

Below  the  cricoid  cartilage  the  finger  passes  on  to  the 
trachea,  the  separate  rings  of  which  cannot  be  easily  felt, 
because  they  are  covered  by  the  isthmus  of  the  thyroid 
gland  above,  and  below  the  trachea  recedes  from  the  sur- 
face. At  the  upper  border  of  the  sternum  the  trachea  is 
one  inch  and  a  half  from  the  surface.  The  isthmus  of 
the  thyroid  crosses  the  second  and  third  rings  of  the 
trachea. 

In  front  of  the  trachea,  below  the  isthmus,  lie  the  in- 
ferior thyroid  veins,  which 
give    so    much  trouble    in 
tracheotomy.     Occasionally 
an  artery  is  found  lying  upon 
the  trachea,  on  its 
way  to  the  thyroid 
gland  ;  it  is  called 
the  thyroidea  ima 
and  generally  arises 
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Fig.  2430. — Dissection  of  Anterior  Part  of  Neck.     (Prom  Weisse's  Anat- 
omy.) 

from  the  innominate.  The  episternal  notch  is  felt  at  the 
top  of  the  sternum,  and  is  opposite  the  second  dorsal  ver- 
tebra. 

Lateral  Region. — The  sterno-mastoid  muscle  is  the 
prominent  landmark  in  this  region  ;  in  thin  subjects,  es- 
pecially, it  is  well  seen,  and  stands  out  distinctly  when 
the  face  is  turned  to  the  opposite  shoulder.  The  inner 
border,  which  covers  the  carotid  artery,  is  more  strongly 
marked  than  the  posterior,  which  is  thin,  only  the  lower 
portion  showing  through  the  skin.  The  sternal  tendons 
are  well  seen  in  nearly  everybody,  the  depression  between 
them  being  named  the  supra-sternal  fossa.  In  some  necks 
this  fossa  is  absent,  owing  to  the  space  being  filled  with 


fat.  The  space  between  the  sternal  and  clavicular  por- 
tions of  the  sterno-mastoid  can  usually  be  made  out ;  in 
thin  necks  it  is  well  marked.  The  internal  jugular  vein 
and  carotid  artery  lie  behind  this  space  ;  deeper  down 
still,  we  have  the  apex  of  the  lung,  which  sometimes 
rises  an  inch  and  a  half  above  the  clavicle. 

The  sternoclavicular  articulation  is  an  importanl  land 
mark  ;  immediately  behind  it,  on  the  left  side,  is  the  com- 
mon carotid  artery  and   the  division  of  the  innominate; 
on  the  right,  it  is  opposite  the  point  where  the  into 
jugular  joins  the  subclavian  vein  to  form  the  innominate. 
The  division  of  the  innominate  artery  in   children   is 
higher  up  than  the  articulation  ;  in  sonic  cases  it  divides 
in  front  of  the  trachea  (see  Arteries,  Anomalies  of), 
The  depression  above  the  clavicle,  between  the  h 
ziusand  clavicular  origin  of  the  sterno-mastoid,  is  called 
the  supra-clavicular  fossa.     In  this   fossa  the  external 
jugular  rein  terminates  in  the  subclavian,  after  piercing 
the  deep  cervical  fascia.     Here  also  may  be  felt,  in  thin 
persons,  the  brachial  plexus  of  nerves  and  the  omohy- 
oid muscle,  and  in  the  angle  formed  by  the  sterno  mas 
toid  and  clavicle  the  third  part  of  the  subclavian  artery 
may  be  felt  pulsating.     At  this  point  it  can   be   com- 
pressed against  the  first  rib.     The  central  point  of  the 
greatest  convexity  of  the  clavicle  is 
opposite  the  third  portion  of  the  sub- 
clavian artery.     This  is  a  more  cer- 
tain landmark  than  the  muscle,  the 
extent  of  attachment  of  which  to  the 
clavicle  varies  considerably. 

The  posterior  border  of  the  sterno- 
mastoid  corresponds  pretty  closely 
to  the  outer  border  of  the  scalenus 
anticus  muscle  ;  this  point  should 
be  borne  in  mind  in  tying  the  sub- 
clavian artery. 

Behind  the  sterno-mastoid  the 
chain  of  lymphatic  glands,  when  en- 
larged, can  be  easily  felt. 

The  posterior  belly  of  the  digastric 
muscle  corresponds  to  a  line  drawn 
from  the  mastoid  process  to  the 
body  of  the  hyoid  bone.  When  the 
chin  is  extended  a  prominent  fold  of 
■Pneumogastricnt  cervical  fascia  can  be  felt  going  from 
the  angle  of  the  lower  jaw,  down- 
ward and  outward. 

The  position  of  the  tonsil  corre- 
sponds externally  to  the  angle  of  the 
jaw. 

Veins  (Surface  Marking  of). 
— The  most  important  of  these  is  the 
external  jugular,  which  can  always 
be  seen.     Its  course  is  marked  out 
y'         by  a  line  drawn  from  the  angle  of 
the  jaw  to  the  middle  of  the  clavi- 
cle, at  which  point  it  pierces  the  deep 
cervical   fascia  to   join   the    subclavian 
vein.     It  is  occasionally  joined   byr  a  vein 
which  runs  over  the  clavicle  (see  Veins,  Anom- 
/i?        alies  of).     By  pressing  above  the  clavicle   the 
vein  is  distended,  and  its  course  is  easily  traced. 
The  anterior  jugular  vein  lies  on  the  sterno-hyoid 
muscle  and  in  front  of  the  inner  border  of  the  sterno- 
mastoid.     When  the  external  jugular  is  small  this  vein 
attains  considerable  size. 

The  surface  marking  of  the  internal  jugular  corre- 
sponds to  a  line  drawn  immediately  external  to  the  line 
of  the  artery.  The  facial  can  runs  from  the  anterior  bor- 
der of  the  masseter  muscle  downward  and  backward,  and 
joins  the  internal  jugular  opposite  the  upper  border  of 
the  thyroid  cartilage. 

The  middle  thyroid  vein  crosses  the  carotid  artery  op- 
posite the  cricoid  cartilage. 

Arteries  (Surface  Marking  of).— The  carotid  ar- 
tery corresponds  to  a  line  drawn  from  the  sternoclavicu- 
lar" articulation  to  a  point  midway  between  the  mastoid 
process  and  angle  of  the  jaw.  The  common  candid 
reaches  as  high  as  the  upper  border  of  the  thyroid  carti- 
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lage.     Ii  can  be  compressed  against  the  sixth  cervical 
transverse  process  ("  carotid  tubercle"),  which  Isoppo 
the  cricoid  cartilage.    The  tuperior  thyroid  artery  comes 
nil  from  the  external  carotid  a  little  above  tin-  upper  bor- 


PlO.  2431.— Vertical  Median  Section  of  the  Head  and  Neck.  1,  Liga- 
inentum  nucha;:  2,  cricoid  cartilage;  3,  trachea  ;  4.  hyoid  bone;  5, 
mns.  arytenoidens  ;  Ii.  ventricle  of  larynx  :  7.  thyr  >id  cartilage  ;  8,  cri- 
coid cartilage ;  9,  thyroid  body  ;  10,  sternum.     (After  Braune.,) 

der  of  the  thyroid  cartilage.  The  lingual  artery  runs 
forward  from  the  external  carotid  to  the  upper  border  of 
the  great  coma  of  the  hyoid  bone,  to  which  it  is  parallel. 
The  hypoglossal  nerve  lies  above  the  artery.  The 
course  of  the  facial  artery  in  the  neck  corresponds  to  a 
line  drawn  from  the  tip  of  the  great  cornu  of  the  hyoid 
bone  to  the  outer  bonier  of  the  masseter  muscle. 

The  occipital  arteries  can  be  felt  pulsating  immediately 
below  and  a  little  in  front  of  the  tip  of  the  mastoid  pro- 
cess. 

Nerves  (Surfack,  Marking  of). — The  spinal  accessory 
nerve  passes  beneath  the  anterior  border  of  the  sterno- 
mastoid  muscle  an  inch  below  the  tip  of  the  mastoid  pro- 
cess, and  emerges  from  the  posterior  border  at  a  point  on 
a  level  with  the  upper  border  of  the  thyroid  cartilage;  it 
then  crosses  the  posterior  triangle  obliquely  and  enters 

the  trapezius  muscle  on  a  level  with  the  sixth  or  seventh 
cervical  spines. 

The  phrenic  nerve  commences  in  the  neck  about  the 
level  of  the  hyoid  bone,  and  runs  obliquely  downward 
over  the  scalenus  anticus  to  its  inner  edge.  In  the  neck 
the  phrenic  nerve  is  covered  by  the  sterno-mastoid. 

The  superficial  cervical  nerves  all  emerge  at  a  point 
corresponding  to  the  middle  of  the  posterior  border  of  the 
Bterno-mastoid.  The  great  auricular  crosses  the  sterno- 
mastoid  on  it s  way  up  to  the  car  :  the  lew  r  occipital  runs 
along  the  posterior  border  of  the  sterno-mastoid  :  the 
superficial  cervical  crosses  the  Bterno-mastoid  at  right  an- 
gles and  reaches  the  middle  of  the  neck,  and  lines  drawn 
from  the  point  of  em<  rgence  to  the  sternum,  middle  of 
the  clavicle,  and  the  acromion  would  mark  the  course  of 


the  tupra-itemal,  tupra-davicular,  and  tupra-acromial 
nerves. 

The  cutaneous  branches  of  the  cervical  plexus  are 
widely  distributed,  supplying  the  ear,  back  of  scalp, 
cheek,  parotid  gland,  Bide  and  front  of  neck,  and  upper 
part  of  chest  and  shoulder. 

The  facial  nerve  send'-  a  branch  to  the  neck,  which  sup- 
plies the  part  of  the  neck  immediately  below  the  lower 

jaw. 

Topographs  m.  Ajiatohy.— The  skin  over  the  ante- 
rior and  lateral  regions  of  the  neck  is  thin  and  lax,  and  in 
plastic  operations  is  ol  great  value  in  making  Haps.  The 
platysma  i-  closely  connected  with  the  skin  of  this  part 
of  the  neck.  There  j-.  frequently  some  transverse  wrink- 
ling of  the  skin  above  the  hyoid  bone,  and  in  this  region 
in  tat  people  there  is  much  fat,  giving  rise  to  what  is 
called  a  double  chin  :  here  also  the  sebaceous  follicles  are 
very  abundant.  In  adult  males  this  part  i>  covered  with 
beard. 

The  skin  of  the  posterior  region  is  very  thick  and  ad- 
heres closely  to  the  deeper  structures  ;  this  is  due  to  the 
larjrc  number  of  short  fibrous  connections  between  the 
skin  and  fascia.  Carbuncles  and  boils  frequently  occur 
here  and  cause  great  pain,  owing  to  the  density  of  the 
parts  and  their  free  nerve-supply. 

The  nape  of  the  neck  is  often  the  seat  of  pustular  and 
vesicular  eruptions,  which  are  due  almost  invariably, 
when  localized  in  this  part,  to  the  presence  of  pediculi. 
these  parasites  finding  a  safe  habitat  in  the  thick  hair  un- 
der the  prominent  portion  of  the  occipital  bone.  The 
glands  in  this  region  are  frequently  enlarged  in  sym- 
pathy with  eruptions  of  the  hairy  scalp.  The  nape  of 
the  neck  was  the  favorite  site,  in  olden  times,  for  the  ap- 
plication of  setons  and  issues. 

Fatty  tumors  are  often  seen  at  the  lower  part  of  this  re- 
gion. 

Cervical  Fascia. — It  is  the  custom  to  divide  the 
deep  fascia  of  the  neck  into  superficial  and  deep  pro- 
cesses. The  superficial  fascia  invests  all  the  muscles, 
with  the  exception  of  the  platysma  ;  and  some  of  the 
veins,  as  the  external  jugular,  are  also  superficial  to 
it.  It  is  attached  posteriorly  to  the  spinous  proti 
of  the  cervical  vertebra;  and  ligamentum  nucha-  ;  | 
ing  forward  it  splits  to  enclose  the  trapezius  and  then 
crosses  the  posterior  triangle ;  at  the  posterior  bor- 
der of  the  sterno-mastoid  the  fascia  divides  into  two 
layers  which  enclose  that  muscle,  these  layers  unite 
at  the  anterior  border  of  the  muscle,  and  the  fascia 
passes  on  to  the  middle  line  of  the  neck,  where  it  is 
continuous  with  that  of  the  opposite  side.  It  covers 
the  anterior  triangle,  being  attached  above  to  the  lower 


Fig.  2432.— Superficial  Dissection  of  the  Neck,  showing  the  Distribution 
of  the  Branches  of  the  Superficial  Cervical  PIcxub  of  Nerves.    (.Heath.) 

jaw.  In  the  posterior  triangle  the  fascia  is  attached  be- 
low to  the  clavicle  and  above  to  the  mastoid  process  and 
the  superior  curved  line  of  the  occipital  bone  :  in  this  tri- 
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angle  it  is  pierced  by  the  external  jugular  vein  and  some 
of  the  superficial  cervical  nerves.  In  the  anterior  triangle 
the  fascia  is  attached  above  to  the  body  of  the  lower  jaw, 
and  continues  backward  and  upward  over  the  parotid 
gland  to  be  attached  to  the  zygoma.  It  sends  a  process 
(the  stylo-maxillary  ligament)  between  the  parotid  and 
submaxillary  glands.  In  front  the  fascia  is  attached  to 
the  hyoid  bone  and  covers  the  thyroid  gland,  below  which 
it  splits  into  two  layers ;  the  deeper  covers  the  sterno- 
hyoid and  sterno-thyroid  muscles,  and  is  attached  below 
to  the  posterior  edge  of  the  first  piece  of  the  sternum, 
behind  the  sterno-clavicular  joint ;  the  superficial  and 
thinner  layer  passes  down  over  the  sterno-mastoid  mus- 
cles, and  is  attached  to  the  anterior  edge  of  the  manu- 
brium and  interclavicular  ligament.  The  space  between 
these  two  layers  is  filled  with  cellular  tissue  and  fat,  and 
sometimes  a  small  gland  is  found  here.  In  this  compart- 
ment is  also  found  the  sternal  head  of  the  sterno-mastoid 
and  the  anterior  jugular  vein.  In  tenotomy  of  the  sterno- 
mastoid  this  space  must  be  opened,  and  the  vein  is  avoided 
by  keeping  the  knife  close  to  the  tendon  of  the  muscle. 

This  space  is  also  cut  through  in  performing  the  opera- 
tion of  tracheotomy,  and  air  is  sometimes  driven  at  every 
inspiration  into  the  cellular  tissue  beneath  the  deep  layer, 
an  occurrence  which  complicates  the  operation  exceed- 
ingly.    The  process  of  fascia  covering  the  posterior  belly 


Flo.  2433.— Transverse  Section  of  the  Neck  through  the  Fifth  Cervical 
Vertebra,  showing  Cervical  Fascia.     (Braune.) 

of  the  omohyoid  and  binding  it  down  to  the  clavicle  and 
first  rib,  is  continuous  with" the  fascia  covering  the  de- 
pressors of  the  hyoid  bone. 

The  deeper  processes  of  cervical  fascia  are  important ; 
one  comes  off  from  the  anterior  border  of  the  sterno- 
mastoid  and  forms  a  sheath  which  encloses  the  carotid 
artery,  jugular  vein,  and  pneumogastric  nerve.  The  vein 
is  separated  from  the  artery  by  a  thin  septum  of  fascia. 

A  process  of  fascia  also  invests  the  thyroid  body,  passes 
behind  the  depressors  of  the  hyoid  bone,  and  lies  in  front 
of  the  trachea  and  deep  vessels  of  the  neck  ;  below,  this 
layer  is  continuous  with  the  fibrous  pericardium. 

The  pre-vertebral  fascia  is  a  layer  which  descends  on 
the  pre-vertebral  muscles,  separating  them  from  the  pha- 
rynx and  oesophagus  ;  laterally  it  joins  the  carotid  sheath 
and  then  proceeds  outward  covering  the  scalene  muscles, 
brachial  plexus  of  nerves,  and  subclavian  vessels,  be- 
coming continuous  with  the  axillary  sheath.  It  is  also 
connected  with  the  costo-coracoid  membrane  (see  Axilla). 

Although  the  cervical  fascia  influences  to  a  certain  ex- 
tent the  growth  of  tumors  and  collections  of  matter,  this 
influence  has  been  much  exaggerated,  and  tumors  grow 
and  matter  collects  and  distributes  itself  often  quite  irre- 
spective of  this  fascia. 

Pus  in  front  of  the  trachea  would  tend  to  gravitate  into 
the  anterior  mediastinum  and  on  the  side  of  the  neck 
might  perforate  the  apex  of  the  pleural  sac.  An  abscess 
in  front  of  the  vertebra  would  lie  beneath  the  pre-verte- 
bral fascia,  and  if  it  did  not  burst  into  the  gullet,  might 
Vol.  V.— 8 


extend  laterally  and  present  outside  the  sterno-mastoid, 
or  descend  to  the  posterior  mediastinum,     la  some  cases 
these  collections  of  pus  have  been  known,  after  reaching 
the  posterior  triangle  of  the  neck,  to  follow  the  course  of 
tlic  brachial  plexus  and  present  in  the  axilla.     Pu 
up  between  the  Liver-  of  the  cervical  fascia  has  desl 
portions  of  not  only  the  jugular  vein,  but  the  caroti 
tery,  and  when  the  abscess  cavity  was  opened  the  patient 
has  died  of  haemorrhage  from  these  vessels.     Dr.  S.  \V. 
Gross  {American  Jour,  of  the  Medical  Sciences,   April, 
1871)  has  collected  twelve  cases  of  ulceration  of  thi 
ular  veins,  with  hiemorrhage  into  the  sacs  of  i 
scesses,  or  into  abscesses  several  days  alter  their  contents 
have  been  evacuated,  or  into  acute  or  chronic   ulcers. 
The  majority  of  cases  were  in  children  who  had  cellulitis 
of  the  neck  following  scarlet  fever — all  the  eases  proved 
fatal. 

Dr.  Erichsen  (St.  Petersburg  Med.  WocTt.,  December, 
1877)  reports  a  case  of  suppurative  angina  which  broke 
of  itself,  and  several  days  after  a  profuse  and  fatal  haem- 
orrhage occurred.  The  autopsy  revealed  ulceration  of 
the  internal  carotid  artery.  In  such  cases  the  lesson  to 
be  learned  is  to  prevent  the  destructive  effects  of  diffuse 
cellulitis  by  early  and  free  incision,  and  if  haemorrhage 
does  occur,  not  to  rely  exclusively  on  plugging,  but  to 
ligature  the  affected  vessel. 

In  opening  abscesses  on  the  neck,  there  is  some  danger 
of  wounding  some  of  the  great  vessels  if  a  too  free  in- 
cision be  made  with  the  knife,  the  vessels  being  pushed 
out  of  their  normal  position  by  the  abscess  ;  their  exact 
course  is  difficult  to  determine  ;  in  such  cases  at  first  the 
skin  only  should  be  incised  ;  after  this  the  knife  should 
be  laid  aside  and  a  director  should  be  pushed  through  the 
fascia,  when  pus  runs  along  the  groove  of  the  director, 
a  pair  of  dressing  forceps  should  be  introduced,  opened 
in  the  abscess  cavity,  and  withdrawn  open.  This  method 
has  the  advantage  of  being  perfectly  safe,  and  is  espe- 
cially adapted  for  opening  deep-seated  abscesses.  It  is 
known  as  Hilton's  method. 

Arteries  of  the  Neck. — The  two  large  arterial 
trunks  which  are  seen  in  the  neck  are  the  carotid,  which 
lies  in  the  anterior  triangle,  and  the  subclavian,  which  lies 
in  the  lower  part  of  the  posterior  triangle  (subclavian  tri- 
angle). 

The  carotid  is  included  in  a  sheath  of  deep  cervical 
fascia  with  the  internal  jugular  vein  and  pneumogastric 
nerve.  The  vein  lies  to  its  outer  side,  and  in  the  living 
subject  overlaps  the  artery  at  the  lower  end  and  espe- 
cially on  the  left  side.  To  the  inner  side  of  the  artery 
lie  the  trachea  and  oesophagus,  larynx  and  pharynx, 
and  low  down  the  recurrent  laryngeal  nerve.  The  thy- 
roid gland  also  lies  to  its  inner  side.  The  vagus  nerve 
lies  to  the  outer  side  and  posteriorly  above,  and  rather 
more  in  front  below. 

Lying  on  the  sheath  of  the  vessels  is  the  descendens 
noni  nerve.  The  great  sterno-mastoid  muscle  covers  not 
only  the  common,  but  also  the  internal  and  external  ca- 
rotid arteries.  In  the  undissected  subject  it  is  impossible 
to  puncture  the  common  carotid  from  the  side  of  the 
neck  without  piercing  the  sterno-mastoid  muscle  (Richet). 
This  fact  is  not  sufficiently  dwelt  on  in  anatomical  works, 
the  descriptions  given  being  applicable  to  dissected  sub- 
jects only.  The  omohyoid  muscle  crosses  the  artery 
and  vein  oblicpicly  and  on  a  line  with  the  cricoid  carti- 
lage. The  most  important  structures  behind  the  artery 
are  the  sympathetic  trunk,  the  inferior  thyroid  artery, 
and  the  recurrent  laryngeal  nerve.  The  common  carotid 
normally  gives  off  no  Branches  in  its  course.  It  divides 
into  external  and  internal  carotid  opposite  the  upper  bor- 
der of  the  thyroid  cartilage.  The  right  and  left  common 
carotid  arteries  are  so  similar  in  their  course  in  the  neck 
that  one  description  will  answer  for  both.  The  left,  how- 
ever, it  is  well  to  bear  in  mind,  arises  from  the  arch  of 
the  aorta,  and  is  somewhat  longer  than  the  right,  which 
arises  from  the  innominate  opposite  the  right  sterno-cla- 
vicular articulation.  The  right  common  carotid  is  gen- 
erally larger  and  not  so  deeply  placed  in  the  neck  as  the 
left  ;  it  isalso  further  away  from  the  trachea. 

As   the  vessels  ascend   the   neck  they   become   more 
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superficial,  ami  having  a  direction  Bomewbat  backward, 
gel  farther  apart  as  they  reach  their  termination.    The 
Burface-marking  ol   the  carotid    has  already   been 
scritx  >l 

The  arterj  maj  beeasirj  com] I  against  the  trans- 

il  the  sixth  cen  ical  vert< 

/  alurt  of  tin  Common  Caro tid.-  A  ligature  may  be 
applied  i"  anj  part  "i  Hi.-  artery,  except  unr  it-  < >i i<_rin 
or  termination.  The  usual  poinl  of  ligature  is  either  im- 
mediately above  or  below  tl  roid  muscle.  Ii  is 
usuallj  ligatun  d  above  the  omohyoid,  as  inn-  the  artery 
is  more  superficial,  and  the  operation  K  in  consequence, 
easier.  An  incision  should  be  made  along  the  inner 
border  of  the  Bterno  mastoid  muscle,  ami  tin-  parts  care- 
fully divided  until  the  Bheath  of  the  vessels  is  reached. 
The  operation  i-  much  facilitated  by  drawing  the  Bterno- 
mastoid  outward  ami  (if  the  superior  operation  In-  cho- 

sen)  pulling  inward  the  Omohyoid.      Should  any  vein-  or 

small  branches  oi  tin-  superior  thyroid  artery  come  in  the 


Fio.  2434. -View  of  tliv  Oornmon  Carotid  and  Subclavian  Arteries,  with 
the  Origin  of  their  Branches  and  their  Relations.     (R.  Quain.) 

way.  they  should  be  divided  between  two  ligatures.  The 
sheath  of  the  vessels  should  be  opened  on  its  inner  side, 
so  as  to  avoid  the  jugular  vein,  and  the  descendens  noni 
nerve  should  be  held  aside  to  avoid  injury.  The  aneurism- 
needle  with  the  ligature  should  be  passed  from  without, 
inward;  in  this  way  the  vein  and  vagus  nerve  are  most 
easily  avoided. 

The  lower  Operation  is  the  more  difficult  one.  for.  to 
expose  tie  sheath  of  the  vessels  it  is  often  necessary  to 
divide  s,,me  fibres  of  the  muscles  covering  it  Again, 
the  vein,  if  large,  overlaps  the  artery  ;  this  renders  the 
passing  of  the  aneurism-needle  a  proceeding  of  some 
difficulty.     On  the  left  side  the  internal  jugular  vein  is 

much  closer   to   the  artery  than   on   the   right,  and  so  the 

difficulty  id'  passing  a  ligature  around  the  artery  is  much 
increased.      Ligature  of  the  carotid    is   performed 
wounds  of  the  vessel  or  some  of  its  branches,  also  for  aneu- 
rism.    It   has  been  ligatured  for  pulsating  orbital  tumor, 
Mr    W.    Rivington  (British    Medical  .1  ■  October, 

iss:,)   records    an    interesting    ease    of   a   boy    aged    nine 


years,  who  swallowed  a  fish  hone  .    this  was   followed    by 

pyrexia,  stiff  neck,  salivation,  ami  a  tender  lump  on  the 

left  side  of  the  m  c  k  opposite  the  cricoid  Cartilage.  Three 
days  later  the  boy  had  two  severe  attacks  ol  hamori  hage 

i  loin  the  mouth.  Wound  of  the  carotid  was  diagnosed, 
ami  the  arterj  cut  down  upon  ami  ligatured.  The  fish- 
bone was  found  in  the  centre  of  a  clot,  and  it  had  ulcer- 
ated into  the  artery.  The  patient  died  of  abscess  of  the 
brain  ten  days  after  the  operation.  A  common  site  of 
Carotid    aneurism    is   at    the   bifurcation   of   the  common 

carotid,  and  the  treatment  i-  ligature  ol  tie-  v<  -sr|  below. 

In  aneurism   at   the  root  of  the  neck  the  carotid  has  |„  ,  q 

ligatured  with  success  above  the  tumor.     Ligature  at  the 

distal  side  ,,f  an  aneurism  was  first  proposed  by  Biasdor, 
and  practised  by  Wardrop.  The  treatment  oi  aneurism 
of  the  arch  of  the  aorta  or  innominate  artery  by  simulta- 
neous ligature  of  the  carotid  and  subclavian  arteries  has 
been  attended  in  a  few  cases  with  benefit. 

Aneurism  at  t he  root  of  the  neck  frequently  gives  rise 
to  "  pressure  symptoms."   When  the  great  venous  trunks 

arc  compressed  there  is  oedema  and  lividity,  not  only  of 
the  side  of  the  face  and  neck,  but  alfioof  the  upper  extrem- 
ity Of  the  same  side.  Not  infrequently  COUgh  is  pro- 
duced by  pressure  on  the  recurrent  laryngeal  nerve,  and 
if  the  pressure  be  great,  then  paralysis  of  the  vocal  cords 

of  that  side  will  ensue,  and  cause  a  marked  alteration  of 
the  voice.  Dilatation  of  the  pupil  may  also  occur  from 
pressure  on  the  sympathetic  trunk. 

When  the  common  carotid  reaches  the  upper  part  of 
the  larynx,  it  divides  into  two  trunks,  one  of  which,  the 
external,  gives  off  a  number  of  branches,  and  is  distrib- 
uted to  the  superficial  parts  of  the  head  and  lace  and  the 
tongue  ;  the  other,  the  intt  rnal,  furnishes  blood  to  the  brain 
and  eye.  As  a  rule,  the  internal  carotid  lias  the  deeper 
course,  and  lies  behind  the  external,  but  not  infrequently 
the  two  arteries  lie  side  by  side-  for  some  distance,  the 
internal  lying  more  posteriorly,  and  being  recognized  by 
the  accompanying  pneumogastric  nerve.  The  two  ves- 
sels are  separated  by  the  styloid  process  and  stylo-hyoid 
ligament,  also  ihestylo-glossusana  stylo-pharyngeus  mus- 
cles and  glosso-pharyngeal  nerve  The-  external  trunk 
has  two  muscles  and"  a  nerve  in  relation  to  it  anteriorly, 
viz.,  the  digastric  and  stylo  hyoid  muscles,  and  the  hypo- 
glossal nerve  which  hooks  round  one  of  its  branches,  the 
occipital.  After  passing  behind  the  angle  of  the  lower 
jaw  the  external  carotid  becomes  imbedded  in  the  parotid 
gland. 

Ligature  of  the  external  carotid  is  not  a  very  easy 
operation  owing  to  the  number  of  branches  given  off 
from  it.  and  the  large  venous  trunks  which  lie  over  the 
lower  portion  may  much  increase  the  difficulties.  The 
artery  is  reached  by  an  incision  in  the  line  of  the  vessel, 
having  its  midpoint  about  the  level  of  the  hyoid  bone. 
It  is  usually  ligatured  immediately  below  the  digastric, 
It  occasionally  requires  ligature  in  the  course  of  opera- 
tions for  the  removal  of  tumors  about  the  angle  of  the 
jaw  and  neck. 

Branches  of  External  Carotid. — The  most  important 
branches  in  the  neck  are  the  superior  thyroid,  lingual, 
ami  the  cervical  portion  of  the  occipital  and  facial. 

The  supt  rior  thyroid  arises  near  the  origin  id"  the  main 
vessel  and  curves  downward,  forward,  and  inward,  be- 
neath the  de pressors  of  the  hyoid  bone.  Il  is  distributed 
to  the  upper  part  of  the  thyroid  gland,  and  can  be  read- 
ily exposed  bj  an  incision  between  the  omohyoid  and 
sterno -mastoid  muscles.  It  sends  a  branch  along  the 
crico-thyroid  membrane  which  is  sometimes  wounded  in 
the  operation  of  laryngotomy.  The  superior  thyroid  ar- 
tery has  lately  been  -tied  with  success  f(  r  the  purpose  of 
arresting  the  growth  of  an  enlarging  thyroid  body. 

The  lingual  artery  arises  from  the  external  carotid 
nearly  opposite  tin-  great  cornu  of  the  hyoid  bone  'it 
may,  however,  arise  in  common  w  itfa  the  superior  thyroid 
ami  cross  the  hyoid  bone).  It  runs  above  and  parallel  to 
the  great  COrnu  and  beneath  the  hyoglossus  muscle.  It 
is  frequently  necessary  to  ligature  the  lingual  previous  to 
extirpation  of  the  tongue. 

In  ligaturing  this  vessel  the  one  guide  which  the  opera- 
tor must  rely  on  is  the  great  cornu  of  the  hyoid  bone — it 
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can  always  be  felt  and  ils  relation  to  the  artery  is  always 
constant.  The  best  place  to  expose  the  artery  is  imme- 
diately above  the  great  cornu.  Some  authorities  advise 
ligature  of  the  artery  near  its  origin  from  the  carotid,  but 
here,  owing  to  the  large  veins  which  cover  it,  the  opera- 
tion is  more  difficult,  and  besides  we  have  no  absolute 
guide  as  to  the  exact  point  of  origin  of  the  artery,  which 
frequently  varies.    On  the  other  hand,  the  relation  of  the 


Fig.  2435.- 


-Dissection  of  Lingual  Artery,  showing  its  Relation  to  the 
Hyoid  Bone  and  Hypoglossal  Nerve,    (Roser.) 


vessel  to  the  great  cornu  of  the  hyoid  bone  is  nearly  al- 
ways constant.  The  incision  should  be  a  curved  one,  and 
should  extend  from  near  the  symphysis  menti  to  near  the 
angle  of  the  lower  jaw.  The  convexity  of  the  curve 
should  be  downward,  and  its  lowest  point  ought  to  reach 
the  hyoid  bone.  After  dividing  the  skin,  platysma,  and 
deep  fascia,  the  tendon  of  the  digastric  muscle  should  be 
searched  for,  and  in  the  angle  the  tendon  forms  with  the 
hyoid  bone  the  artery  will  be  found  ruuning  beneath  the 
hyoglossus  muscle  ;  the  hypoglossal  nerve  is  seen  run- 
ning over  this  muscle.  If  the  submaxillary  gland  cover 
the  parts,  it  should  be  held  aside  with  hooks.  After 
carefully  dividing  the  hyoglossus  muscle  the  artery  will 
be  felt  pulsating  at  the  bottom  of  the  wound.  If  the  in- 
cision be  carried  too  far  back  the  facial  vein  may  be 
wounded. 

When  it  is  necessary  to  remove  the  submaxillary  gland 
the  facial  artery  must  be  ligatured.  The  operation  pre- 
sents no  difficulties  and  requires  no 
special  description. 

The  subclavian  artery  is,  surgically, 
a    very    important     vessel.     The  left 
subclavian   lies   deeper   than  the  right 
and  arises   directly   from  the  arch    of 
the  aorta,    while   the  right   is   one   of 
the  terminal  branches  of  the  innomi- 
nate and  commences  opposite  the  right  sterno-clavicu- 
lar  articulation.     Each  artery  curves  upward  into  the 
neck  under  the  anterior  scalenus  muscle,  and  then  de- 
scends into  the  subclavian  triangle  under  the  clavicle 
and   over  the  first  rib.     The  subclavian  vein  lies  in 
front  and  somewhat  below  the  artery,  from  which  it  is 
separated  by  the  anterior  scalenus. 

The  artery  is  divided  into  three  portions  by  the  scale- 
nus anticus  muscle,  viz.,  first,  portion  internal  to  the 
muscle ;  second,  portion  beneath  the  muscle  ;  and,  third, 
portion  external  to  the  muscle  reaching  to  the  lower 
border  of  the  first  rib.  Surgically,  the  third  portion  is 
most  important.  The  external  jugular  vein  crosses  the 
artery,  and  the  sterno-mastoid  and  the  deep  fascia  which 
binds  down  the  omohyoid  muscle  to  the  clavicle  are  in 
front  of  it ;  the  brachial  plexus  of  nerves  lies  above  and  to 


the  outside  of  the  third  portion  of  the  artery.    Posteriorlv 
the  artery  lies  on  the  pleura,  scalenus  medius,  and  finally 
rests  on  the  first  rib.     The  third  portion  of  the  artery 
can  be  felt  pulsating  above  the  clavicle  in  tin    supi 
vicular  fossa,  and  here   it   may  be    readily   con 
against  the  first  rib  with  the  thumb  or  the  handli 
old-fashioned  door-key  wrapped  in  lint.     The  direction 
of  the  pressure  should  lie  vertical  to  the  axis' of  the 
before  attempting  compression  the  shoulder  should   be 
lowered  as  much  as  possible.     In  compressing  this 
pain  is  sometimes  caused  by  pressing  on  the  lowest  cord 
of  the  brachial  plexus,  which  usually  lies  behind  the  ar- 
tery ;  this  may  be  easily  avoided  by  rolling  the  nerve  aw  ay 
from  the  artery,  and  then  the  proceeding's  quite  painless. 

Some  individuals  (the  writer  among  them)  can 
the  pulse  at  the  wrist  by  forcibly  carrying  the  sho 
downward  and  backward.     In  this  case  the  artery  is  com- 
pressed against  the  first  rib  by  the  subclavius  muscle  and 
clavicle. 

Ligature  of  the  subclavian  is,  as  a  rule,  confined  to  the 
third  portion,  or  that  part  lying  in  the  supra-clavicular 
space  between  the  sterno-mastoid  and  trapezius  muscles  ; 
the  other  portions  are  so  deeply  placed,  so  thickly  studded 
with  branches,  and  so  closely  connected  with  'such  im- 
portant structures  as  the  phrenic  and  vagus  nerves,  the 
junction  of  the  internal  jugular  and  subclavian  veins, 
and,  on  the  left  side,  with  the  thoracic  duct,  that  ligature 
is  rarely  attempted.  On  the  right  side  it  is  possible  to 
ligature  the  vessel  between  the  common  carotid  and  the 
internal  jugular  vein. 

The  third  portion  of  the  vessel  is  comparatively  su- 
perficial, being  covered  above  the  clavicle  by  no  other 
soft  parts  than  the  skin,  fascia,  and  fat,  In  at  least  fifty 
per  cent,  of  subjects  it  is  branchless,  and  when  a  branch 
is  given  off  from  the  third  portion  it  is  almost  •invariably 
the  posterior  scapular. 

To  reach  the  artery  an  incision  is  made  between  the 
sterno-mastoid  and  trapezius.  The  skin  should  be  drawn 
down  and  the  first  incision  should  be  made  upon  the 
clavicle  to  avoid  wounding  the  external  jugular,  which 
pierces  the  deep  fascia  immediately  above  the  clavicle. 
The  vein  should  be  held  aside,  or,  better  still,  divided 
between  two  ligatures,  and  the  deep  fascia  attached  to 
the  clavicle  cut  through  ;  the  finger  should  then  be  intro- 
duced and  the  scalene  tubercle  of  the  first  rib  searched 
for  ;  this  tubercle  is  usually  found  by  following  down  the 
scalenus  anticus  muscle,  which  runs  in  the  direction  of 
the  posterior  edge  of  the  sterno-mastoid.     Having  made 
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Fig.  2436.— Deep  Dissection  of  Neck.     (From  Weisse's  Anatomy.) 

out  the  scalene  tubercle,  the  artery  will  be  felt  pulsating 
beneath  the  finger  immediately  outside  the  scalenus  anti- 
cus muscle.  The  aneurism-needle  should  be  introduced 
from  below  upward  to  avoid  the  vein  ;  it  must  hug  the  ar- 
tery closely  so  that  the  lowest  cord  of  the  brachial  plexus 
may  not  be  included. 

The  operation  is  performed  for  aneurism  of  the  axillary 
artery,  and  also  of  the  innominate.  In  the  latter  case  the 
common  carotid  is  also  tied.  In  axillary  aneurism  the 
operation  is  much  complicated  by  the  great  distention  of 
the  veins  and  the  great  elevation'of  the  clavicle. 
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Branehet  oj  th*   8t  The  subclavian  is  rich  in 

branches  which  an  distributed  in  three  different  direc 
dons,  viz.,  the  vertebral  and  inferior  thyroid,  upward; 
the  transversus  colli  and  transvcrsus  humeri,  outward ; 
and  the  internal  mamman  and  superior  intercostal,  down- 
ward.    Blostol  the  branches  arise  internal  to  the  scalenus 


FlQ.  2137-  Showing  Line  of  [ncision  and  Parts  Exposed  in  Ligature  of 
the  Third  Pari  "l  the  Bubclavian  Artery.    (Modified  from  Hoser.) 

anticus;  three  of  them,  the  transversus  colli,  transvcrsus 
humeri,  and  inferior  thyroid  arise  from,  a  single  trunk, 
the  thyroid  axis.  The  posterior  scapular  is  frequently 
given  off  from  1 1  * < ■  third  pari  of  the  artery  in  place  of 
from  the  transvcrsus  colli.  The  brandies  of  the  sub- 
clavian artery  are  subject  to  innumerable  variations  both 

as  to  their  number  and  Origin  (see  Arteries,  Anomalies  of). 
When  the  subclavian  is  ligatured,  there  being  free  anas- 
tomosis between  its  branches  and  those  of  the  axillary 
artery,  the  nutrition  of  the  arm  is  not  interfered  with. 

The  vertebral  artery,  which  is  the  largest  branch  of  the 
subclavian,  arises  from  the  upper  and  posterior  part  of 
the  first  portion,  and  ascends  to  enter  the  transverse  pro- 
cess of  the  sixth  cervical  vertebra;  after  piercing  the 
transverse  process  of  the  axis  it  makes  a  remarkable 
CUrve(Fig.  3438,  5)  outward  and  upward  to  reach  the  fora- 
men in  the  transverse  process  of  theatlas,  and  bending 
backward,  runs  in  the  deep  groove  on  the  upper  surface 
Of  the  atla<. 

Immediately  above  the  clavicle  this  vessel  lies  very 

deeply  between  the  scalenus  anticus  and  longUS  colli  mus- 
cles. It  has  frequently  been  ligatured  here  for  the  relief 
of  epilepsy  ;  the  operation  is  a  difficult  one.  owing  to  the 
many  important  structures  in  close  relation  with  the  ves- 
sel. An  incision  is  made  along  the  posterior  border  of 
the  sterno-mastoid  muscle  immediately  above  the  clavi- 
cle, the  transverse  process  of  the  sixth  cervical  vertebra 
(carotid  tubercle)  is  now  searched  for,  and  the  artery  is 
found  lying  between  the  scalene  and  longUS  colli  muscles. 
Drs.  Bright  and  Ramskill  state  that  disease  of  the 
vertebral  artery,  immediately  before  it  enters  the  skull, 

may  lead  to  pain  at  the  back  of  the  head.  The  fact  that 
the  artery  is  here  in  close  relation  with  the  suboccipital 
nerve,  which  communicates  with  the  great  occipital  nerve, 
may  explain  this  symptom  (Treves). 

The  vertebral  artery  is  sometimes  wounded  by  stabs  in 
the  neck  ;    not    a  few  cases  are  reported  where  the  artery 

was  injured  by  stabs  below  the  mastoid  process.  Dr. 
King  [Lancet,  November,  1885)  records  a  case  of  injury 

of  this  artery  in  a  young  man,  aged  twenty-live,  due  to  a 
deep  WOUnd  below  the  left  mastoid  process  ;  there  was 
severe  bleeding,  BO  the  wound  was  enlarged  and  the  trans- 
verse  process  of  a   cervical  vertebra   was  found   broken: 

the  finger  placed  between  two  transverse  processes  stopped 

the  haemorrhage  ;  tin'  wound  was  plugged  with  strips  of 
oiled  lint,  ami  in  four  weeks  the  patient  had  perfectly  re- 
covered.    The  plu\r  was  removed  on  the  fourth  day. 

Hemorrhage  from  wounds  of  the  vertebral  artery  be- 
tween two  transverse  processes  is  difficult  to  arrest  ; 
wooden  plugs  have  sometimes  succeeded  :  occasionally 
the  artery  has  been  successfully  tied  by  snipping  away 
the  transverse    process   and   applying  a   ligature.      If  this 


cannot  be  done  the  bleeding  vessel  may  be  secured  by 

artery    forceps,  which  should  be  lei!  in  the  wound. 

Traumatic  aneurisms  of  the  vertebra]  artery  may  occur 

after  a  stab  in  the  neck  ;   the  w  liter  on  one  occasion  saw 

tins  follow  a  wound  of  the  vessel  between  the  second  and 

third  cervical  transverse  processes.      These  aneurisms  are 

commonly  mistaken  for  aneurism  of  one  of  the  branches 
oi  the  carotid,  a-,  for  instance,  the  occipital,  and  the 
common  carotid  has  been  tied  on  this  supposition,  with- 
out avail,  of  course.  The  mistake  has  arisen  from  the 
Burgeon  finding  that  pulsation  in  the  aneurism  ceased  on 
compressing  the  carotid  in  the  neck.  Of  course,  if  it  is 
compressed  below  the  "carotid  tubercle,"  the  circulation 
in  tin-  vertebral  is  arrested  as  well  as  in  the  carotid  ;  and 
even  if  pressure  is  applied  at  this  point,  the  vertebral  may 
lie  compressed,  for  it  frequently  tails  to  enter  the  foramen 
in  the  transverse  process  of  the  sixth  cervical  vertebra. 

The  ligature  placed  on  the  candid  should  be  first  tight- 
ened, and,  if  this  arrests  the  pulsations  in  the  aneurism, 
the  ligation  may  be  completed  ;  but  if  pulsation  is  not 
arrested,  then  il  is  probable  that  the  vertebral  i.s  the  artery 
affected,  and  ligature  of  the  carotid  is  a  useless  proceed- 
ing. 

The  treatment  of  such  aneurisms  is  very  unsatisfactory  ; 

cases  of  cure  are  reported  from  continuous  compression 

with  Bhot-bag,  fait  if  this  fail  operative  measures  are  of 
little  avail  ;  it  is  useless  to  ligature  the  artery  low  down,  as 
the  anastomosis  above  is  so  free  :  and  if  the  aneurism  is 
CUtdown  upon,  ligature  at  the  seat  of  the  aneurism  is  rarely 
satisfactorily  completed.  The  writer  once  saw  the  carotid 
tied  for  vertebral  aneurism  due  to  a  stab  with  a  knife  be- 
low the  mastoid,  and   afterward   the  sac  of  the  aneurism 

cut  down  upon  ;  but  the  hemorrhage  could  not  be  arrested 
by  plugging,  or  otherwise,  and  the  patient  died.  In  this 
case  pressure  ou  the  carotid  against  the  sixth  cervical 


Fio.  2438. — Deep  Dissection  of  the  Keck,  showing  the  Course  and  Origin 
of  the  Vertebra]  Artery  (6).    (Tiedemann.) 

transverse  process  arrested  pulsations  in  the  aneurism, 
and  it  was  supposed  the  alTcction  was  connected  with  the 
occipital  artery. 

Veins  of  the  Neck. — The  anterior  Jugular  vein  has 
already  been  mentioned  as  lying  along  the  inner  border 
of  the  sterno-mastoid.  It  varies  somewhat  as  to  its 
course,  and  is  sometimes  double.  Occasionally,  the  veins 
of  the  two  sides  are  connected  by  a  large  transverse 
branch,  which  is  a  source  of  trouble  in  the  operation  of 
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tracheotomy.  The  anterior  jugular,  if  large  and  placed 
nearer  the  median  line  than  usual,  is  liable  to  be  wounded 
in  tracheotomy.  It  might  also  be  wounded  in  tenotomy 
of  the  sterno-mastoid  for 


wry-neck.     The  two  ante- 
rior jugulars  may  be  re- 
placed by  a  single 
trunk.* 

In  front   of  the 
trachea    and    thy- 
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1/ ranch  of 3  rr* 

cervfspinalri: 
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Fig.  2439. — Lateral  Dissection  of  Neck.     (From  Weisse's  Anatomy.) 

roid  gland  is  a  large  vein,  the  inferior  thyroid  (vena  thy- 
roidea  ima),  which,  when  large,  complicates  operations 
on  the  trachea. 

The  external  jugular  vein  corresponds  to  a  line  drawn 
from  the  angle  of  the  jaw  to  the  middle  of  the  clavicle  ; 
it  runs  beneath  the  skin  and  platysma  and  over  the 
sterno-mastoid  muscle,  and  ends  by  piercing  the  deep 
fascia  above  the  clavicle  to  join  the  subclavian  vein.  In 
the  operation  of  tying  the  subclavian  in  its  third  part,  it 
must  be  held  aside  or  ligatured. 

The  internal  jugular  vein  lies  to  the  outer  side  o 
common  carotid  artery,  and  when  distended  par- 
tially overlaps  it.     In  operations  for  the  remova' 
of  tumors  or  enlarged  glands  of  the  neck,  this  ves 
sel  may  be  wounded  ;  ligature  in  such  accidents  i; 
the  proper  procedure,  and   is  not  attended  by 
any  evil  after-effects.     The  writer  has  on  three 
occasions  ligatured  the  internal  jugular  with 
the  most  happy  results. 

The  subclavian  vein  is  a  continuation  of  the 
axillary,  and  is  in  close  relation  with  the  clavi- 
cle ;  it  lies  in  front  of  and  below  the  subclavian 
artery,  from  which  it  is  separated  by  the  ante- 
rior scalenus  muscla.  On  the  left  side  the 
thoracic  duct  empties  into  it.  The  point  of 
junction  of  the  subclavian  and  internal  jugular  veins  is 
opposite  the  sterno-clavicular  articulation.     The  wall  of 

*  The  anatomy  of  this  region  has  been  ably  described  by  Dr.  Pilcher  in 
the  Annals  of  Anatomy  and  Surgery,  vol.  iii.,  1881. 


the  subclavian  vein  adheres  closely  to  tl  heath 

by  which  it  is  invested  ;  this  sheath  is  < ■. 
orly  with  the  costo-coraeoid  membrane  and  thi 

and  when  the  shoulder  is   carried 
forward    the   vessel    I 
panded  (Quain).     [n 
the   root  of  the  neck   greal 
should  betaken  to  avoid  woun 
the  large  veins,  for  air  i-  \<  i\  apt 
to  be  sucked  in  during  inspiration. 
These  veins  are  so  firmly  united  to 
the  bones  and  muscles,  thai  when 
wounded  they  do  not  collapse,  but, 
on  the  contrary,  gape,     it  should 
be  remembered  that  the  risk  of  air 
entering    is    increased    by    move- 
ments of  the  upper  limb,  which 
still   further    open    the    wounded 
vein. 

Thyroid  Body. — This  is  a  high- 
ly va>eular  organ  consisting  of  two 
lateral  lobes,  one  on  each  side  of 
the  larynx  and  trachea,  connected 
by  an  isthmus  which  crosses  the 
second  and  third  rings  of  the 
trachea.  The  lobes  are  pear  shaped, 
and  reach  from  the  fifth  and  sixth 
rings  of  the  trachea  to  the  upper 
borderof  the  thyroid  cartilage  ;  the 
lateral  lobes  are  covered  in  front 
by  the  depressions  of  the  hyoid 
bone,  and  posteriori}-  are  in  con- 
tact with  the  sheath  of  the  great 
vessels  of  the  neck.  Each  lateral 
lobe  measures  about  2  inches  in 
length,  1J  in  breadth,  and  |  to  1 
inch  in  thickness.  The  weight  of 
the  thyroid  body  is  from  one  to 
two  ounces,  and  is  greater  in  fe- 
males than  in  males.  The  isthmus 
is  occasionally  absent,  the  lateral 
lobes  being  connected  by  fibrous 
tissue  only,  as  is  the  case  in  some 
animals,  viz. ,  the  horse,  donkey,  etc. 
Owing  to  the  fact  that  the  thy- 
roid body  lies  over  the  great  ves- 
sels of  the  neck,  when  enlarged  it 
derives  from  them  a  visible  pulsa- 
tion, and  a  distinct  thrill  may  be 
felt.  Such  pulsating  tumors  have  been  mistaken  for 
aneurism,  but  as  the  thyrroid  body  is  closely  connected 
with  the  larynx  and  trachea,  it  rises  and  falls  in  degluti- 
tion, and  so  is  easily  diagnosed  from  aneurismal  or  other 
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Fig. 


2440.— Transverse  Section  of  Neck,  Opposite  Fourth   Cervical  Vertebra,  showing 
Thyroid  Body. 

tumors,  which  are  not  disturbed  by  deglutition.  When 
hypertrophied  the  tumor  resulting  from  an  enlarged  thy- 
roid is  called  a  •■bronchocele"  or  goitre.  When  a  goitre 
grows  rapidly  respiration  is  often  interfered  with,  and 
operation  has  to  be  undertaken  for  its  relief.     It  is  not 
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1 1  • « <  — .- 1 '  x  to  remove  the  whole  gland  to  relieve  the  ob 
Btructed  respiration,  for  division  and  removal  of  the  Isth- 
mus onlj  often   •jive-  verj    good  results.     Mr.   Sidney 
vol.  ii.,  i  ises  w  in  re  i  xcision 

the  isthmus   ool  onlj    relieved   the  dyspnoea,  but  a 
month  after  the  operation  the  lateral  lobes  had  alii 
appe  ii*-. i . 

Since  the  advenl  of  anl  i  the  extirpation 

oi  lai  .  the  knifi  I  >me  most  com- 

mon, bul   the  operation,  owing   to  the  very  important 
structures  in  relation  to  It,  is  always  a  most  formidable 
one.     Ii  is  v<  rj  important  in  this  operation  to  first  li 
the  vesst  I  the  gland,  viz.,  the  superior  thy- 

roid above,  and  tne  interior  thy- 
roid below,  and   it'  present, 
middle  thj  roid.     En  Ligating 

interior     thyroid     artery, 

care  must  be  taken  not  to 
injure  the   inferior 
laryngeal    nerve, 
whicb  winds  among 
the  branches  of  that 
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Fio.  2-141. — (From  Weisse's  Anatomy.) 

artery.  Simple  primary  thyroid  cysts  may  be  cured  by 
puncture  and  injection  of  iodine.  Owing  to  the  con- 
ditions whicb  follow  complete  removal  OI  the  thyroid, 
viz.,  myxoedema,  and  cachexia  strumipriva,  the  opera- 
tion is  not  now  undertaken  except  in  eases  where  life  is 
threatened  by  the  disease. 

The  QEsopii  veil  s  eomniences  opposite  the  cricoid  car- 
tilage, lying  between  the  trachea  and  vertebral  column. 
At  the  lower  end  of  the  neck  it  inclines  a  little  to  the  left, 
and  for  this  reason  oesophagotomy  is  performed,  on  the 
left  side.  Btrictures  most  commonly  occur  at  its  upper 
part,  and  foreign  bodies  are  mosl  apt  to  be  arrested 
behind  the  larynx.  Foreign  bodies,  such  as  fish  bones, 
mutton-  or  beef-bones,  have  occasionallyulcerated  through 


the  oesophagus  and  perforated  some  of  the  large  vessels 

u  ith  n  hich  it  i-  in  contact. 

In  performing  caopfwgotomv  for  the  removal  of  an  ar- 
rested  foreign  body,  the  incision  Is  made  between  the 
sterno  mastoid  and  trachea,  the  middle  point  being  op- 
posite the  cricoid  cartilage.  The  inferior  tbj  roid  artery 
and  recurrent  laryngeal  nerve  must  be  carefully  avoided 
The  carotid  artery  is  in  no  danger  Of  being  wounded  if 
proper  care  be  taken. 

In  atophagostomy,  when  a. stricture  exists  high  up,  the 
incision  into  the  cesophagus  is  made  for  the  purpose  of 
feeding  the  patient  by  a  tube,  and  so  avoiding  gastrosto- 
my.   The  fact  that  the  operation  i-  performed  low  down 

makes  it  much  more  dangerous  than  aesophagotomy, 

and  nearly  all   the   reported   cases   have   died  within  a 

short  time  of  the  operation  from  diffuse  inflammation 
of  the  neck. 

Hyoih  BONE.— This  is  one  of  the  most  important 
landmarks  in  the  neck,  and  one  which  can  alway-  be 
felt  in  the  stoutest  neck.  It  is  the  best  guide  for  liga- 
ture of  the  lingual.  In  old  age  the  different  portions 
of  the  bone  become  ossified  into  one  piece,  and  in  con- 
sequence it  i-  more  easily  broken 
by  direct  violence  due  to  blows 
or  throttling.    Cases  are  reported 

of  fracture  of  the  hyoid  from 
yawning  and  sudden  extension 
backward  of  the  head.  The 
symptoms  of  fracture  are  pain, 
difficulty  in  speaking,  in  move- 
ments oi  the  tongue,  and  in  swal- 
lowing. 

I.akynx  and  Ti:w  in.  \. — The 
la/rynx    is  connected   above  with 

the  hyoid  bone  by  means  of  the 
thyro-hyoid  membrane,  and  is 
continuous  below  with  the 
trachea  Posteriorly  it  helps  to 
form  the  wall  of  the  pharynx. 
It  consists  Of  several  parts,  which 
are  closely  connected  together  by 
ligamentous  structures,  muscles. 
and  mucous  membrane;  tl 
parts  are  the  thyroid  cartilage. 
epiglottis,  cricoid,  and  arytenoid 
cartilages.  On  the  upper  margin 
of  the  thyroid  cartilage  is  a  bursa 
which  prevents  friction  as  the 
larynx  ascends  beneath  the  hyoid 
bone  in  deglutition.  This  bursa 
is  sometimes  enlarged,  and  has 
to  be  incised.  The  larynx  is  oc- 
casionally wounded  in  cases  of 
attempted  suicide  by  cutting  the 
throat.  Between  the  lower  bor- 
der of  the  thyroid  and  cricoid  car- 
tilages is  the  crico  thyroid  mem- 
brane, where  the  operation  of 
laryngotomy  is  performed.  A 
small  lymphatic  gland  is  occa- 
sionally found  here,  which  may 
become  enlarged.  (For  descrip- 
tion of  interior  of  larynx  see 
Larynx.) 

/■'"/•<  ign  Ji><li<s. — Children  not 
infrequently  swallow  article-  which  are  sucked  into  the 
larynx  during  inspiration  ;  these  may  be  arrested  by  the 
cords  at   the  lima,  or  may  lodge  in  one  of  the  ventricles. 

If  they  pass  the  rims  tnej   usually  lodge  in  the  right 
bronchus.    These  bodies  can  frequently  be  -ecu  with  a 

laryngoscope   and  extracted  with   forceps,  but  very  often 

the  operation  of  tracheotomy  i>  necessary  to  remove  them. 
The  Tb  u  hi. a  extends  from  opposite  the  sixth  cervical 

vertebra  to  its  bifurcation  opposite  the  third  dorsal,  w  here 

It  ia  crossed  by  the  arch  of  the  aorta.     It  measures  from 

lour  to  five  inches  in  length,  and  three  fourth-  to  one  inch 
in  breadth.      It  is  covered   by  the  depressors  of  the  hyoid 

bone,  and  ha- on  each  side  at  its  upper  end  the  thyroid 
body.     It  i-  crossed  by  the  isthmus  of  the  thyroid  gland 
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opposite  its  second  and  third  rings,  and  has  also  in  front 
the  inferior  thyroid  veins,  and  sometimes  a  transverse 
branch  connecting  the  two  anterior  jugulars.  When  the 
middle  thyroid  artery  is  present  it  also  lies  upon  the 
trachea  in  its  course  up  to  the  isthmus  of  the  thyroid.  In 
children  the  thymus  gland  covers  its  lower  portion.  Lat- 
erally the  trachea  is  in  relation  with  the  carotid  artery 
and  recurrent  laryngeal  nerve  ;  posteriorly  it  is  in  contact 
with  the  oesophagus.  The  innominate  artery  crosses  the 
lower  end  of  the  trachea  :  this  occurs  higher  up  in  chil- 
dren than  adults. 

The  operation  of  tracheotomy  is  performed  above  or  be- 
low the  isthmus.  It  is  required  for  the  extraction  of  for- 
eign bodies  and  for  any  obstruction  to  respiration  having 
its  seat  in  the  larynx,  as  from  diphtheritic  membrane, 
new-growths,  etc.  It  is*  also  performed  as  a  preliminary 
to  certain  operations  in  the  neck  and  mouth. 

The  distance  between  the  cricoid  cartilage  and  the  up- 
per border  of  the  sternum,  in  ordinary  individuals,  is 
about  one  inch  and  a  half  (4  ctm.) ;  when  the  head  is 
thrown  back  three-fourths  of  an  inch  more  is  gained,  so 
in  performing  tracheotomy  the  neck  should  be  extended 
as  much  as  possible  by  placing  a  hard  round  pillow  un- 
der it,  and  the  incision  should  be  exactly  in  the  middle 
line,  so  as  to  come  between  the  two  sterno-hyoid  muscles 
and  anterior  jugular  veins.    In  operating  there  is  a  choice 
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Fig.  2442. — Dissection  of  the  Space  in  the  Neck  where  the  Operation  of 
Tracheotomy  is  Performed.  The  trachea  is  exposed,  having  on  each 
side  of  it  the  sterno-hyoid  muscle,  and  lying  on  it  below  the  inferior 
thyroid  veins.     (Roser.) 

as  to  where  the  trachea  is  to  be  opened,  either  above  or 
below  the  isthmus.  Above,  the  parts  are  more  superficial 
and  blood-vessels  fewer,  but  the  space  is  limited  and  the 
cricoid  cartilage  has  often  to  be  cut ;  below,  although 
the  trachea  is  deeper  and  the  veins  more  plentiful,  still 
there  is  more  room  for  incision,  and  we  get  farther  away 
from  the  disease,  which  is  an  important  point  in  diph- 
theria. With  our  present  means  of  arresting  haemor- 
rhage the  low  operation  is  to  be  preferred. 

Laryngotomy  is  performed  in  cases  where  it  is  necessary 
to  rapidly  relieve  suffocation,  and  in  adults  who  have 
chronic  affections  of  the  larynx.  It  is  performed  by  cut- 
ting the  crico-thyroid  membrane  transversely. 

(For  more  complete  description  of  these  operations  see 
Tracheotomy.) 

Lymphatic  Glands  of  the  Neck. — These  are  large 
and  numerous.  They  frequently  enlarge  and  inflame, 
and  if  not  excised,  break  down  and  suppurate,  leaving 
unsightly  scars.  In  scrofulous  subjects  the  glands  of  the 
neck  are  the  ones  most  frequently  enlarged.  The  en- 
largement is  always  the  result  of  some  irritation,  either 
of  the  mucous  membrane  of  the  throat,  nose,  ear,  etc., 
or  of  the  skin  of  the  scalp,  face,  or  neck.  The  glands 
are  more  liable  to  enlarge  in  persons  of  a  scrofulous  dia- 
thesis, and  in  them  the  amount  of  involvement  of  the 


glands  is  out  of  all  proportion  to  the  irritating  cause  ; 
this  may  be  an  eczema  of  the  scalp  or  a  simple  sore 
throat.  In  non-scrofulous  individuals  the  glands  are  fre- 
quently enlarged  from  some  special  irrital  e,  as  a 
diseased  tooth,  tonsillitis,  malignant  disease  of  the  tongue, 
lip,  etc.,  but  in  these  individuals  the  affection  of°the 
glands  is  not  so  widespread,  nor  is  the  enlargement  so 
great,  and  the  glands  do  not  tend  to  suppural 

In  syphilitica  the  glandulm  concatenates  in  the  posterior 
triangle  of  the  neck  are  frequently  enlarged  and  indu- 
rated, but  they  do  not  tend  to  suppurate.  In  tonsillitis 
an  enlarged  gland  is  always  felt  beneath  the  angle  of  the 
lower  jaw  ;  this  is  erroneously  supposed  by  many  to  be 
the  enlarged  tonsil  which  cannot  be  felt  from  the  outside. 

In  eczema  of  the  scalp  the  glands  of  the  Deck  arc  fre- 
quently enlarged,  especially  if  the  eczema  be  of  the  pus- 
tular variety.  In  delicate  children  pediculi  not  only 
often  cause  an  eczema  of  the  nape  of  the  neck,  but  the 
irritation  frequently  causes  enlargement  of  the  glands  in 
the  suboccipital  and  mastoid  regions. 

Occasionally  a  single  gland  becomes  enlarged  over  the 
carotid  artery,  and  this  has  been  mistaken  for  aneurism 
on  account  of  the  strong  pulsation  communicated  to  the 
tumor  by  the  artery  ;  these  tumors,  however,  cannot  be 
emptied  by  lateral  pressure,  and  when  lifted  away  from 
the  artery  all  pulsation,  of  course,  ceases. 

When  one  or  several  glands  of  the  neck  have  become 
enlarged  and  show  no  tendency  to  diminish,  it  is  much 
better  to  remove  them  with  the  "knife.  This  can  be  easily 
done  before  the  gland  breaks  down  and  suppurates,  and 
so  forms  inflammatory  adhesions  to  the  surrounding 
parts.  In  cases  of  "  scrofulous  necks,"  where  nearly  all 
the  glands  are  enlarged,  their  removal  is  advisable,  for 
if  left  to  themselves  they  break  down  and  suppurate,  and 
after  months  and  perhaps  years  of  discomfort,  heal, 
leaving  unsightly  scars.  An  argument  in  favor  of  early 
excision  is  that  foci  of  infection  are  removed,  and  the 
patient's  chance  of  good  health  is  much  greater.  Fre- 
quently' thirty  or  forty  glands  have  been  removed  at  one 
operation,  and  the  result  is  almost  invariably  good,  the 
patient  recovers  rapidly,  and  the  amount  of  scarring  is 
very  trifling.  In  dissecting  out  the  glands  in  close  rela- 
tion to  the  large  vessels,  great  care  should  be  taken  ;  after 
the  gland  has  been  exposed  the  removal  should  be  com- 
pleted with  the  fingers. 

When  the  glands  have  suppurated  and  sinuses  are  left 
which  will  not  heal,  scraping  the  sinus  and  removal  of  the 
remains  of  the  gland  with  a  sharp  spoon  give  very  good 
results.  Mr.  Treves  recommends  puncture  of  softened 
caseous  glands  with  a  cautery  ;  he  also  advises  opening 
gland  abscesses  by  the  cautery  highly  heated. 

The  lymphatics  of  the  neck  are  enlarged,  with  those  of 
other  parts  of  the  body,  in  leukaemia  and  Hodgkin's  dis- 
ease, and  care  should  be  taken  not  to  confound  scrofu- 
lous glands  with  enlarged  glands  in  these  diseases.  Re- 
moval of  enlarged  glands  in  Hodgkin's  disease  is,  of 
course,  perfectly  useless. 

The  lymphatic  glands  of  the  neck  are  arranged  in  the 
following  groups :  Submaxillary  (10  to  12  in  number), 
situated  beneath  the  base  of  the  inferior  maxilla  ;  these 
also  include  the  supra-hyoid,  which  are  situated  between 
the  two  anterior  bellies  of  the  digastric  muscle  in  the 
middle  line  of  the  neck.  Superficial  cervical  (4  to  6)  situ- 
ated along  the  external  jugular  vein  beneath  the  platysma 
and  dee])  fascia. 

Deep  Cervical  (20  to  30). — These  are  subdivided  into  su- 
perior  and  inferior.  The  superior  are  situated  about  the 
bifurcation  of  the  common  carotid,  and  reach  to  the  base 
of  the  skull,  lying  along  the  internal  jugular  vein.  The 
inferior  are  grouped  around  the  lower  part  of  the  inter- 
nal jugular  vein,  and  extend  outward  into  the  supra- 
clavicular fossa,  becoming  continuous  below  with  the 
axillary  and  mediastinal  glands. 

The  following  table,  from  Mr.  F.  Treves'  book  on 
"Scrofula  and  its  Gland  Diseases,"  showing  the  relation 
certain  glands  bear  to  the  periphery,  will  be  found  use- 
ful : 

Scalp  :  Posterior  part  =  suboccipital  and  mastoid 
glands;  frontal  and  parietal  portions  =  parotid  glands; 
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vi-mK  f  rom  iIm  scalp  also  enter  the  superficial  cervical 
mm  .,i  glands, 

Skin  of  Fact  </>,■/  Week  Submaxillary,  parotid,  and 
superficial  cervical  glands 

External  Ear      Superficial  cervical  glands. 

Lou  Submaxillary  and  Bupra  byoid  glands 

Buccal  Cavity  Submaxillary  and  deep  superior  cervi- 
cal L'laii'U 

(I'm,.*  of  Lorn  r  -/'iir  =  Submaxillary  glands. 

t:  interior  portion  supra-hyoid  and  submax- 
illary glands ;  posterior  portion  deep  cervical  glands 
(superior) 

/  Pa  Deep  cervical  glands  (superior). 

Pharynx:  Upper  pari  parotid  ana  retro-pharyngeal 
glands;  lower  pari      deep  cervical  glands  (superior). 

Laryt  0  \  and  Hoof  of  Mouth  =  deep  cervical 
glands  set). 

Nasal  Fossa  Retro-pharyngeal  glands  and  deepcer- 
vical  (superior).  Some  Lymphatics  from  the  posterior 
pan  oi  the  i"s-~a  enter  the  parotid  gland. 

Parotid  Gland.  -This  gland  lies  mi  the  face  in  front 
cil'  tin-  ear,  ami  extends  deeply  into  tin'  space  behind  the 
lower  jaw;  its  inferior  portion  is  situated  partly  in  the 
neck  behind  the  angle  of  the  jaw,  lying  mi  the  digastric 
muscles  in  the  submaxillary  region.  Ii  is  connected  with 
very  important  structures,  being  pierced  by  the  external 
carotid  artery  and  facial  nerve.  This  gland  not  infre- 
quently becomes  inflamed  and  suppurates  alter  l'evers 
(as  typhoid)  and  injuries  to  the  abdomen.  Cases  are  re- 
ported where  it  has  become  inflamed  after  ovariotomy, 
and  the  writer  has  twice  Been  abscess  of  the  parotid  fol- 
low severe  blows  on  the  abdomen.  These  abscesses  air 
very  painful,  owing  to  the  tension  caused  by  the  invest- 
ing fibrous  capsule.  In  opening  abscesses  here  the  in- 
cision should  be  transverse,  to  avoid  cutting  the  facial 
nerve,  and  should  be  in  front  of  the  line  of  the  carotid 
artery.     Abscesses  of  the  parotid  gland  frequently  burst 


Fio.  3448.— Dissection  of  Neck,  showing  the  Submaxillary  and  Parotid 
Glttii'K  an  i  their  Relation  to  the  Faoial  an, l  Carotid  arteries.   (Ticde- 

iiKinn.) 

into  the  external    auditory  meatus.      There  are  a  number 

of  lymphatic  glands  in  relation  with  the  parotid,  which 
receive  vessels  from  the  scalp,  pharynx,  etc.  Tumors  are 
not  infrequently  found  in  this  region,  the  extirpation  of 

which  gives  rise  to  very  severe   hemorrhage.      The  facial 


nerve  is  frequently  unavoidably  injured  in  the  removal 
of  these  tumors,  and  the  external  carotid  artery  some- 
time- requires  ligature. 

St  rail wii.i.Aitv   GLAND.  —The  submaxillary  gland  is 

iied  in  the  submaxillary  region,  between  the' anterior 

and     posterior    bellies    of    the  digastric    muscle.        It    lies 

partly  on  the  mylo  hyoid  and  partly  beneath  it.  The  fa- 
cial artery  grooves  the  back  part  and  upper  border  of  the 
gland.    The  gland  is  sometime-,  involved  in  malignant 

diseases  affecting  the  mouth  and  tongue.      It  is  separated 

from  the  parotid  gland  by  a  fold  of  dee])  cervical  fascia, 
the  Btylo-maxillar)  ligament. 

Nape  oi    Neck     The  superficial  anatomy  of  this  re- 
gion has  already  be  ribed       The  most  superficial 


Fro.  2444 — The  Skin  and  Fascia  have  been  Removed,  and  the  Superfi- 
cial .Muscles  Exposed.  1,  Sterno-mastoid;  '2.  splenitis  capitis;  ,'i.  tra- 
pezius; 4.  tal  nerve:  5,  great  occipital  nerve;  ti,  vertebral 
artery.     (After  Boner.) 

muscle  is  the  trapezius,  which  is  covered  by  a  layer  of 
thick  and  tough  fascia  and  is  pierced  by  the  greal  occipi- 
tal nerve.  To  the  outer  side  of  the  trapezius,  and  separ- 
ated from  it  as  it  descends,  is  the  sterno-mastoid  muscle  : 
crossing  obliquely  the  interval  between  them  are  the 
splenius  capitis  and  colli  muscles.  On  removing  the  tra- 
pezius, which  in  this  region  is  usually  very  thin,  the  coin- 
plexus  muscle  comes  into  view,  also  pierced  by  the  great 
occipital  nerve;  deeper  down  still  are  seen  the  muscles 
bounding  the  suboccipital  triangle  (rectus  capitis  amicus 
major,  superior  and  inferior  oblique),  where  is  seen  the 
suboccipital  nerve  and  vertebral  artery  (see  Fig.  2444). 
In  the  central  line  is  the  ligamentum  nucha-.  It  extends 
from  the  seventh  cervical  spine  to  the  external  occipital 
protuberance.  In  some  animals  this  ligament  is  a  very 
powerful  elastic  band  which  suspends  the  head  ;  to  it  are 
attached  muscles  and  fascia.  The  occipital  artery  be- 
comes superficial  midway  between  the  mastoid  process 
add  external  occipital  protuberance.  It  runs  along  the 
outer  border  of  the  superior  oblique,  and  is  accompanied 
by  the  great  occipital  nerve.  The  lesser  occipital  nerve 
winds  round  the  posterior  border  of  the  sterno-mastoid, 
and  supplies  the  lateral  region  of  the  occiput  ;  the  sub- 
occipital, being  a  purely  motor  nerve,  rarely  reaches  the 
skin. 

Spinal  Cord  and  Vertebral  Column. — The  accompany- 
ing figure  (2445)  shows  well  the  situation  of  the  spinal 
cord  m  the  neck  vertebra.  It  is  not  so  well  protected 
against  injury  as  in  other  parts,  for  in  the  space  between 
the   several    arches,  any    sharp    instrument    piercing   the 

muscular  tissue  could  easily  wound  the  cord.  The  ver- 
tebral artery,  as  lias  already  been  mentioned,  isalSO  liable 
to  injury  on  its  way  from  one  vertebra  to  another.  From 
the  great  mobility  of  this  pari  of  the  spine  dislocation 
occasionally  dCCUrS  and   death   is  caused    by  pressure  on 

the  cord,  [n  caries  of  the  upper  cervical  vertebrae,  sud- 
den death  has  taken  place  from  the  destruction  of  the 
ligaments  between  the  atlas  and  axis.  When  this  occurs 
— the  head  with  the  atlas  inclining  forward  and  leaving 
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the  axis  in  its  proper  position — the  medulla  oblongata  is 
crushed  against  the  odontoid.process,  and  so  instant  death 
is  the  result  (Hilton). 

Caries  of  the  spine  in  the  cervical  region  is  not  uncom- 
mon. In  its  early  stages  the  symptoms  are  somewhat 
obscure,  the  chief  symptoms  are  pain  in  the  course  of 
the  great  occipital  nerve,  due  to  its  implication  in  inflam- 
matory exudation.  The  peculiar  stiff  way  in  which  the 
patient  carries  his  head,  and  the  presence  of  a  slight, 
prominence  which  is  excessively  tender,  enables  the  sur- 
geon to  recognize  the  disease.  These  cases  occasionally 
result  in  a  post -pharyngeal  abscess,  which  lias  to  be 
opened.  This  may  easily  and  safely  be  done  by  an  in- 
cision along  the  posterior  border  of  the  sterno-mastoid. 
Some  advise  tapping  it  with  a  trocar  through  the  mouth. 

Branchial  Fistul.k  and  Cysts. — In  the  mammalian 
embryo,  at  the  fourth  week,  there  are  on  each  side  of  the 
head,  behind  the  oral  cavity,  four  fissures  which  commu- 
nicate with  the  anterior  part  of  the  alimentary  canal. 
These  are  the  homologues  of  the  clefts  found  in  branchi- 
ate vertebrates.  The  third  and  fourth  fissures  in  the 
human  embryo  disappear  about  the  sixth  week,  and  only 
the  first  remains  at  the  end  of  the  ninth  week.  This  per- 
sists as  the  Eustachian  tube,  tympanic  cavity,  and  ex- 
ternal auditory  meatus.  The  structures  developed  in  the 
folds  between  the  clefts  (branchial  arches)  are  as  follows  : 

First  Arch  ^Mandibular) :  Meckel's  cartilage,  the  an- 
terior portion  of  which  is  developed  into  the  lower  jaw, 
and  the  mandibular  arch  is  completed  by  the  malleus 
bone  of  the  ear. 

Second  Arch  (Ili/oid) :  Incus,  stapes  (Parker),  styloid 
process,  stylo-hyoid  ligament,  and  lesser  cornu  of  the  hy- 
oid  bone. 

Third  Arch :  Great  cornu  and  body  of  the  hyoid  bone. 

Fourth  Arch:  No  permanent  remains. 

Sometimes  the  clefts  between  these  arches  remain  more 
or  less  open,  and  this  fact  explains  the  occurrence  of  con- 
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Fig.  2445. — The  Superficial  Tissues  have  been  removed  to  show  the  Ver- 
tebral Artery  passing  through  the  Transverse  Processes  of  the  Ver- 
tebra;, ami  also  the  Relation  of  the  Cord  to  the  Spinal  Canal.    (Roser.) 


genital  fistulae  of  the  neck,  also  cysts  and  diverticula 
from  the  oesophagus  and  pharynx. 
Paget  says  (Proccd.  Royal  Med. 
branchial  fistulas  occur  as  two  or 
on  one  or  both  sides  of  the  lower 
they  lead  upward  to  the  oesophagi 
lowermost  being  near  the  sternal 
front  of  the  sterno-mastoid  muscle, 
thyroid  cartilage,  and  the  highest 
cartilage  and  hyoid  bone."     When 


Soc,  1877),  "Cervical 
three  minute  orifices 
part  of  the  neck,  and 
jus  and  pharynx  ;  the 
end  of  the  clavicle  in 
the  next  opposite  the 
between  the  thyroid 
two  in  number,  they 


are  often  symmetrical ;  they  vary  in  length  from  one  half 
to  one   and   a  half   inches,  and'   barely  probe 

They  have  a  smooth  lining  membrane,  which  secretes  a 


Fig.  2446.— (From  Cusset.) 

clear  mucous  fluid.  These  fistula'  can  be  cured  by  cau- 
terizing them  with  the  galvano-cautery.  It  is  probable 
that  many  cysts  and  so-called  hydroceles  of  the  neck  are 
due  to  imperfectly  closed  embryonal  fissures. 

Sanguineous  cysts  of  the  neck  are  probably  originally 
branchial  cysts,  which  have  communicated  with  the  in- 
ternal jugular  vein.  Cases  are  on  record  in  which,  before 
removal  of  the  cyst,  the  vein  had  to  be  ligatured  (Gliick  : 
Deutsche  Med.  Woch.,  No.  5,  1886). 

Tumors  of  the  Neck. — The  neck  is  a  favorite  site  for 
tumors,  fibrous,  sarcomatous,  and  others.  Sarcomatous 
tumors  in  the  early  stages  can  be  removed,  but  they 
nearly  always  recur.  Tumors  of  the  neck,  which  are 
apparently  so  freely  movable  that  their  extirpation  would 
seem  to  be  an  easy  matter,  are  found,  when  cut  down 
upon,  to  be  intimately  connected  with  the  deep  vessels 
and  nerves.  In  these  cases  the  tumor  is  freely  movable 
laterally,  the  vessels  going  with  them,  but  there  is  no 
freedom  of  movement  in  the  vertical  direction.  It  is 
remarkable  with  what  impunity  large  tumors  may  be  re- 
moved from  the  neck,  especially  if  benign.  It  is  not  un- 
common in  these  cases  to  ligature  both  the  internal  jugular 
vein  and  carotid  artery,  and  to  cut  through  the  sterno- 
mastoid  muscle,  and  yet  have  the  patient  make  a  rapid 
recovery  from  the  operation  ;  the  tumor  as  mentioned 
above,  if  sarcomatous,  almost  invariably  returns,  for  it  is 
impossible  in  the  neck  in  such  cases  to  remove  sufficient 
of  the  surrounding  healthy  structures. 

Aneurismal  tumors  at  the  root  of  the  neck  are  com- 
paratively common,  and  although  in  many  cases  these 
tumors  may  have  the  appearance  of  being  connected  with 
the  subclavian  or  innominate  arteries,  yet  they  almost  in- 
variably proceed  from  the  aortic  arch,  and  push  their 
way  upward  under  the  clavicle  into  the  neck.  Fusi- 
form aneurisms  of  the  aorta  frequently  simulate  aneu- 
rism of  one  of  the  great  branches. 

Tumors  in  connection  with  the  thyroid  gland  have 
been  alluded  to  in  the  description  of  that  body. 

Francis  ■/.  ShepAt  rd. 

NECROSIS.  The  word  necrosis,  strictly  speaking, 
means  the  condition  of  death.  Technically,  it  signifies 
the  sum  of  the  actions  which  terminate  in  the  deatli  of  a 
portion  of  the  skeleton,  osseous  or  cartilaginous.  The 
term,  therefore,  stands  not  for  a  particular  disease  so 
much  as  for  a  result,  to  which  many  forms  of  disease 
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of  bone  common!)  tend.  This  resulting  condition,  how 
is  bo  prominent  a  one  in  the  case,  Tl  gives  bo  many 
characteristic  features  to  it-  history,  ana  dominates  bo 
completely  its  later  Btages,  thai  it  has  heen  found,  i>"th 
h\  clinicians  and  pathologists,  convenient  to  use  the 
name  of  this  symptom  as  besl  Buited  to  characterize  the 
affecl  ion,  of  which  :ii  mosl  ii  is  a  mere  accident.  Ii  is  an 
accident,  however,  which  under  certain  conditions  i 
prone  to  occur,  that  the  question  naturally  arises,  Why 
is  ii  thai  bone  is  so  liable  to  die,  when  affected  by  certain 
diseased  conditions  which,  when  present  in  the  softer 
tissues,  produi  e  do  such  fatal  effect  ? 

The  answer  to  this  question  maj  be  found  in  the  ana- 
tomical Formation  of  the  bone.  In  the  firsl  place,  ii  must 
be  remembered  thai  the  periosteum,  bj  its  deeper  or 
osseous  lay<  r,  affords,  through  numberless  small  vessels, 
the  entire  blood-supplj  of  the  superficial  layers  of  the 
bone  This  periosteum  is  liable  to  be  separated  from  the 
bone  in  many  different  ways.  For  example,  it  may  be 
stripped  off  bj  direct  violence;  it  may  be  raised  from  the 
bone  by  the  effusion  of  blood  between  it  and  the  bone  ; 
or.  what  i^  probably  more  comnicm.it  may  be  separated 
from  the  bone  it  covers  by  the  effusion  of  the  products 
of  inflammation,  especially  of  pus.  In  either  of  these 
ways  the  circulation  is  cut  off  in  the  denuded  layers, 
ana  they  perish  from  simple  inanition. 

Bui  besides  this  merely  mechanical  cause,  there  is,  in 
the  structure  of  the  compact  tissue  of  hone,  an  explana- 
tion of  the  readiness  with  which  it  falls  into  necrosis. 

The  Haversian  canals  are  filled  completely  by  the  veSBt  Ls 
which  run  in  them,  and  by  the  cell  structures  which  are 
packed  tightly  round  these  vessels,  so  that  when  the  in- 
flammatory nisus  calls  for  larger  blood-currents  and  more 
blood-cells,  there  is  no  room  for  the  enlargement  of  ves- 
sels thus  imperatively  called  for.  and  the  consequence  is 
thai  the  vessels,  not  having  thispowerof  accommodating 
themselves  to  this  new  and  sudden  demand,  become  early 
(•linked,  and  the  circulation  fails  to  be  maintained,  and  in 
consequence  the  portions  of  bone  most  deeply  involved 
die. 

These  considerations  very  naturally  suggest  the  prin- 
cipal causes  of  necrosis.  C)ftliese  causes,  inflammation 
undoubtedly  holds  the  highest  place.  Any  condition  of 
inflammation  which  separates  the  periosteum  from  the 
bone,  any  degree  of  inflammation  which  chokes  the  capil- 
laries of  any  part  of  the  compacl  tissue  of  any  hone,  is 
liable  to  be  followed  by  the  death  of  the  part  affected. 
The  study  of  causes  of  necrosis  is,  therefore,  largely  the 
study  of  the  various  forms  of  inflammation  of  the  hones. 
Of  these  forms  of  osteitie  inflammation,  much  interest 
has  recently  centred  in  that  commonly  spoken  of  as  os- 
teomyelitis. This  disease,  whose  principal  inflammatory 
features  arc  shown  in  the  medulla,  is  a  not  infrequent 
cause  of  necrosis,  besides  being  a  fatal  feature  in  a  large 
number  of  open  injuries  of  the  bones.  It  has  long  been 
suspected  to  be  of  an  infectious  and  specific  nature,  but 
recently  the  labors  of  Rosenbaoh,  Krause,  Becker,  and 
Garre,  have  drawn  special  attention  of  pathologists  to  the 
bacterial  element  upon  which  it  has  been  supposed  to  de- 
pend. This  element  has  been  recognized  by  each  of  these 
observers,  and  it  was  at  one  time  thought  that  the  specific 
form  had  been  found.  The  latest  reports,  however,  seem 
to  leave  it  doubtful  whether  any  specific  bacterial  form 
has  been  discovered  whichean  be  proved  to  be  the  micro- 
coccus of  osteomyelitis,  the  staphylococcus  pyogenes  be 
ing  common  to  tiii-  disease  and  a  number  of  others  in 
which  suppuration  i-  a  prominent  feature. 

Besides  these  inflammatory  cause-  there  arc  certain 
others  in  which  embolus  anil  thrombosis,  chiefly  of  small 
vessels,  or  of  capillaries,  play  an  important  part  by  local 
arrest  ol  circulation,  as  in  certain  eases  of  septic  disease  ; 
ami  still  others  in  which  the  embarrassment  of  the  circula- 
tion is  due  to  certain  met  hanical  conditions  following  in- 
jury, as  in  stripping  off  of  the  periosteum  and  in  effusions 
of  blood  between  the  periosteum  and  the  bone.  Phos- 
phorus,  directly,   and    syphilis,  indirectly,  stand    for   the 

causes  of  a  considerable  number  of  necroses,  neither  of 
them,  however,  showing  as  frequent  victims  now  as  in 
former   times,  when  we  were   less  able  to  guard  against 


their  injurious  effects.  Besides  all  these  i  Buses  of  necro- 
sis we  are  forced  to  leen-ni/e  that,  in  certain  oil. 

repeated  attacks  ol  bone  disease  occur,  chiefly  during  the 
period  of  adolescence,  in  which  the  causes  escape  our 

scrutiny  so  complete  h   that  we  speak  ol  them  as   -pouta- 

The  seat  of  DecroBis  is  generally  tin-  compact  tissue. 
though  the  cancellous  is  sometimes  affected  by  it.  The 
bones  most  liable  to  this  affection  are  first,  the  tibia,  the 

shaft  of  which  is  more  often  affected  than  any  other 
point  in  the  skeleton.  After  tin-  tibia  comes  the  femur, 
then  the  humerus,  'he  cranial  bones,  lower  jaw  .  last  pha- 
lanx of  finger,  clavicle,  ulna,  radius,  fibula,  scapula, 
upper  jaw.  pelvic  bones,  sternum,  and  ribs,  in  the  order 
in  which  they  are  named.  From  looking  over  this  list 
it  is  not  easy  to  discern  the  reasons  why  one  bone  should 
be  more  liable  to  necrosis  than  another,  but  in  the  • 
of  the  tibia  it  lias  been  supposed  that  its  superficial  situa- 
tion, and  its  exposure  to  cold  and  wet.  and  to  injuries  of 
all  kinds,  may  explain  the  undoubted  fact  that  it  is  more 
frequently  the  Beat  of  necrosis  than  any  three  other  bones 
of  the  skeleton  taken  together.  The  cases  in  which  the 
cancellous  Buffers  with  the  neighboring  compact  bone  arc- 
not  very  rare,  but  of  the  form  in  which  the  cancellous 
tissue  alone   becomes  the  seat   of  necrosis,  eases  are  very 

unusual.  Perhaps  the  most  frequent  seat  of  pure  can- 
cellous necrosis  is  found  in  the  OS  calcis,  of  which  a  num- 
ber of  examples  are  reported,  and  more  rarely  in  the 
sternum,  pelvic  bones,  and  the  ribs.  These  latter,  how- 
ever, are  usually  secondary  accidents  in  the  course  of 
syphilitic  or  tubercular  caries. 

The  clinical  history  of  necrosis  is  commonly  that  of  an 
acute  affection,  in  which  the  death  of  bone  occur-  early 
in  the  case  ;  while  the  later  symptoms,  which  are  due  to 
the  presence  of  the  dead  bone  in  the  living  tissues  sur- 
rounding it.  often  make  up  a  tedious  history  of  chronic 
Buffering  occupying  months,  or.  if  surgical  relief  be  not 
afforded,  even  years  before  the  morbid  actions  terminate 
in  health,  The  severity  of  each  case  will  probably  show 
a  distinct  relation  to  the  extent  of  the  mortified  tissue 
This  extent,  of  course,  varies  much  in  different  cases.  It 
may  be  superficial,  or  it  may  involve  the  whole  thickness 
of  the  bone.  It  may  lie  limited  to  a  small  segment,  or  it 
may  involve  the  whole  shaft,  and  in  a  few  instances  it 
has  been  found  that  an  entire  bone  lias  perished.  In  by 
far  the  larger  number  of  cases  it  is  a  limited  portion  of  the 
shaft  of  one  of  the  long  bones  that  furnishes  the  seques- 
trum. These  varieties  may  be  classed  a-:  1.  The  su- 
perficial ;  2,  the  internal,  or  central  ;  3,  the  complete, 
where  the  whole  thickness,  but  not  the  whole  length,  of 
the  shaft  has  suffered  ;  4,  the  total,  where  the  entire 
bone  has  perished. 

In  studying  this  disease  it  will  be  convenient  to  take  an 
example  occurring  in  a  long  bone,  in  a  healthy,  young 
individual :  and  in  such  a  case  it  will  be  proper  to  take 
up  in  order  :  1.  The  pathological  conditions  characteriz- 
ing each  stage ;  2.  the  symptoms  which  belong  to  these 
pathological  changes  ;  and  3,  the  treatment  appropriate 
to  each. 

The  first  pathological  condition  we  may  consider  to  be 
the  death  of  the  bone.  It  is  true  this  is  preceded,  in 
different  cases,  by  different  morbid  states  upon  which  the 
death  depends,  which  morbid  states  form  an  important 
part  of  the  chain  of  processes  to  the  whole  of  which  we 
give  the  uame  of  necrosis.  Still,  as  the  affection  cannot 
be  considered  a  necrosis  till  the  death  has  actually  oc- 
curred, this  fact  of  death  is  the  proper  point  at  which  to 
begin  our  studies  When  deatli  has  occurred  a  change 
takes  place  in  the  color  of  the  dead  part,  by  which  it  can 
usually  be  easily  distinguished  from  the  living.  It  has  a 
yellowish,  tallowy  look,  it  does  not  bleed  when  cut.  and  is 
more  easily  separated  from  its  periosteal  covering.  From 
this  point  it  undergo*  s  no  change,  except  such  as  may  be 
impressed  upon  it  by  outside  influences.  It  remains  in 
all  respects  a  foreign  body  within  the  living  tissues,  from 
which  it  lias  to  be  separated  and  expelled  bya  succession 
of  surprising  and  most  interesting  processes.  Whether  it 
is  capable  of  being  absorbed  by  tin-  living  textures  in 
contact  with  it   has  always   been  a  mooted  point  ;  but  it 
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seems  to  be  agreed  that,  under  certain  conditions,  and  to 
a  very  limited  extent,  such  absorption  is  possible. 

In  a  healthy  individual  the  process  of  separation  be- 
gins very  promptly,  and  takes  place  by,  first  the  decalcifi- 
cation, and  then  the  removal  by  absorption  of  the  living 
particles  in  contact  with  the  dead  ones.  This  absorption 
is  usually  quite  free,  so  that  when  it  is  completed  the 
sequestrum  is  left  in  a  cavity  considerably  too  large  for 
it.  The  space  thus  left  by  absorption  is  soon  filled  up 
by  granulations  springing  from  the  surrounding  soft  tis- 
sues and  from  the  living  bone,  which  line  the  cavity  com- 
pletely, and  thus  we  find,  when  the  process  is  completed, 
the  sequestrum  lying  in  a  cavity  which  is  lined  by  a 
firm,  ruddy  granulation  cushion,  which  so  closely  em- 
braces the  sequestrum  as  to  prevent  any  painful  move- 
ment of  it  in  its  bed.  Thus  protected,  the  presence  of  the 
sequestrum  is  tolerated  by  the  soft  parts  without  suffer- 
ing, sometimes  during  many  years. 

The  dead  bone,  separated  from  its  connection  with  the 
living,  now  lies  enclosed  in  its  granulation-lined  cavity, 
and  now  is  properly  termed  the  sequestrum.  While  "it 
remains  unchanged  very  interesting  and  important  actions 
are  being  instituted  in  the  surrounding  parts,  the  object 
of  which  is  to  protect  the  limb  from  the  consequences  of 
the  breach  of  continuity  which  has,  by  the  separation, 
been  effected  in  the  bone.  These  actions  have  for  their 
final  result  the  formation  of  an  osseous  bond  of  union 
between  the  separated  parts,  which  appears  in  the  form 
of  a  ferule  of  new  bone  formation,  which  is  attached, 
above  and  below  the  breach,  to  the  sound  bone  ;  which 
ferule,  when  it  is  finally  ossified,  is  sufficiently  strong  to 
restore  the  divided  bone  to  its  original  strength,  and  in 
many  cases  to  make  it  thicker  and  stronger  than  it  was 
before  the  disease  commenced.  The  mode  in  which  this 
connecting  ferule  is  formed  is  substantially  as  follows  : 

When  the  process  of  separation  is  complete  we  have 
found  the  sequestrum  lying  loose  in  a  cavity  lined  by 
granulations  springing  partly  from  the  living  bone  and 
partly  from  the  inner  face  of  the  periosteum,  where  it 
has  been  detached  from  the  sequestrum.  It  is  from  the 
ossification  of  these  granulations  that  the  new  bone  is 
formed.  Oilier  has  shown  that  the  bone  supplies  but 
little  of  the  new  material,  but  that  by  far  the  greater  part 
is  contributed  by  the  periosteum,  of  which  membrane 
only  the  deepest  layer,  that  in  contact  with  the  seques- 
trum, has  any  osteo-genetic  power.  The  bone,  the  me- 
dulla, and  even  the  surrounding  soft  parts  are  capable  of 
some  effort  in  the  direction  of  new  bone-formation,  but 
the  result  is  so  inconsiderable  and  so  uncertain  that, 
practically,  the  periosteum  may  be  considered  as  the  only 
source  to  be  relied  on  to  furnish  the  necessary  consolida- 
tion ;  and  from  this  fact  may  be  deduced  the  surgical  rule 
to  preserve  every  portion  of  periosteum  that  can  be 
saved,  in  every  case  where  we  desire  reparation  by  bone. 

The  process  of  separation  is  not  accomplished  without 
the  formation  of  pus.  We  find,  in  fact,  that,  as  the 
separation  takes  place,  the  space  between  the  dead  bone 
and  its  living  surroundings  has  become  an  abscess  cavity, 
in  which  pus  accumulates,  sometimes  in  large  quantity, 
until  finally  it  makes  its  way  through  the  periosteum 
spontaneously,  or  is  released  by  the  surgeon's  knife.  We 
have,  therefore,  while  the  process  of  bone  deposit  is 
going  on,  a  constant  formation  of  matter  from  the  inner 
surface  of  the  cavity  in  which  the  sequestrum  lies,  and 
this  suppuration  continues  in  greater  or  less  abundance 
till  the  foreign  body,  for  such  the  sequestrum  has  now 
become,  is  removed. 

The  deposition  of  new  bone  takes  place  from  the  sur- 
face and  in  the  substance  of  the  osteo-genetic  or  deepest 
layer  of  the  periosteum,  in  connection  with  some  deposit 
from  the  sound  bone  above  and  below,  and  the  bridge  or 
ferule  of  bone  thus  formed  is  perforated  at  one  or  more 
points  by  the  openings  which  were  originally  made  in  the 
periosteum  for  the  escape  of  the  imprisoned  pus.  These 
openings  are  called  the  cloacae,  and  much  of  the  comfort 
of  the  patient,  during  the  time  he  is  carrying  his  seques- 
trum, depends  upon  the  freedom  and  directness  of  these 
openings.  The  new  bone  thus  deposited  outside  of  the 
dead  portion  of  the  shaft  of  course  increases  the  thick- 


ness of  the  bone  at  this  point,  so  that  it  not  infrequently 
becomes  more  than  twice  the  thicknc 
bone.  These  two  processes,  of  sequestration  and  involu- 
cration,  go  on  together,  so  thai  while  tin-  separation  is 
proceeding  the  compensatory  ossification  is  being  accom- 
plished, and  as  a  result  we  have  the  bone  so  strengthened 
by  the  time  of  separation,  that  in  many  cases  there  has 
been  no  time  when  it  has  not  been  capable  of  performing 
its  functions  of  support  and  locomotion. 

With  the  completion  of  these  processes  of  sequestration 
and  involucration  the  pathological  actions  seem 
narily  to  terminate.  Henceforward  no  change  occurs 
either  in  sequestrum  or  involucrum.  The  dead  bone  re- 
mains resting  upon  the  granulations  lining  the  inner 
surface  of  the  involucrum,  which  granulations  continue 
to  shed  a  moderate  amount  of  pus,  which  escapes  through 
cloac;c,  and  thence  through  fistulous  canals  to  the  sur- 
face. This  state  of  affairs  may  last  indefinitely,  it  one 
of  two  things  does  not  happen:  either,  first,  that  the  se- 
questrum makes  its  way  to  the  surface  and  is  discharged  ; 
or,  second,  that  a  surgical  operation  be  performed, 
whereby  the  involucrum  is  opened  and  the  sequestrum 
removed  from  its  cavity.  If  either  of  these  events  hap 
pen,  then  the  granulations  gradually  fill  up  the  cavity, 
the  fistula;  close,  and  the  wounds  finally  heal.  It  is  im- 
portant to  remark  that,  in  the  healing  of  such  a  wound. 
nature  does  not  supply  additional  bony  deposits  to  fill  up 
entirely  the  vacancy  left  by  the  removal  of  the  dead 
bone.  In  the  very  young  we  may  hope  for  greater  bone 
restoration  than  in  the  adult  or  the  old;  but  I  believe 
that  in  no  case  is  the  cavity  entirely  obliterated  by  bone, 
the  space  being  occupied  only  by  a  firm  fibrous  tissue, 
which  adds  but  little  to  the  strength  of  the  bone.  Even 
this  fibrous  tissue  is  not  usually  found  in  sufficient  abun- 
dance to  entirely  fill  the  cavity,  and  accordingly,  in  every 
case  of  necrosis  of  the  shaft  of  a  long  bone  after  opera- 
tion, there  is  left  a  depressed  cicatrix,  the  depression  rep- 
resenting the  loss  of  substance  which  has  not  been  re- 
placed either  by  bony  or  fibrous  tissue.  It  should  still 
further  be  noticed,  in  this  connection,  that  the  chiselling 
away  of  the  anterior  surface  of  the  involucrum  means 
the  destruction  of  the  periosteum  at  that  point,  and  that 
therefore  no  bony  deposits  can  be  expected  to  replace  the 
portion  of  involucrum  that  has  thus  been  removed. 
These  considerations,  it  seems  to  me,  should  suggest 
great  care  in  removing  involucral  bone  in  any  and  every 
case  of  operation  for  necrosis,  and  also  that,  whenever  it 
is  possible,  the  removal  should  be  in  the  longitudinal 
rather  than  in  the  transverse  direction.    . 

We  are  now  prepared  to  study  and  to  appreciate  the 
symptoms  which  present  themselves  in  the  progress  of 
the  typical  case  we  have  taken  for  our  example.  Of 
course,  the  earliest  symptoms  are  those  of  the  inflamma- 
tion which  is  about  to  result  in  the  death  of  some  por- 
tion of  the  inflamed  bone.  Usually  the  attack  is  quite 
sudden  and  the  symptoms  acute.  The  fever  runs  rapidly 
high,  with  or  without  an  initial  chill,  and  the  local  symp- 
toms soon  become  very  marked,  particularly  the  swell- 
ing. If  the  attack  light  upon  the  upper  or  lower  part  of 
the  shaft,  near  to  the  joint,  the  swelling  is  apt  to  be  mis- 
taken for  that  of  rheumatism  ;  where  it  is  confined  to  the 
middle  portion  of  the  bone,  the  existence  of  acute  osteitis 
is  more  likely  to  be  early  ascertained.  Soon  the  swelling 
concentrates  itself  and  becomes  greater  and  greater,  the 
fever  and  suffering  more  and  more  intense,  until  after 
the  lapse  of  several  days  fluctuation  reveals  itself,  and 
the  surgeon's  knife  gives  issue  to  the  pent-up  pus.  From 
this  the  symptoms  rapidly  improve,  the  fever  ceases,  the 
pain  is  gone,  and  the  patient  flatters  himself  with  the 
hope  of  a  prompt  and  perfect  cure.  The  opening,  how- 
ever, does  not  close,  some  pus  continues  to  be  discharged, 
some  soreness  continues,  and  the  swelling  does  not  entirely 
subside.  After  the  lapse  of  a  few  weeks,  during  which 
the  patient  has  regained  a  certain  amount  of  use  of 
the  limb,  it  begins  to  be  observed  that  the  swelling  has 
changed  its  character.  The  thickening  and  infiltration 
of  the  soft  parts  have  gradually  subsided,  and  the  skin 
has  regained  its  normal  appearance,  but  deep  in  the  centre 
of   the   limb  the  bone   presents  an  enlargement,    which 
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corresponds  to  the  pari  of  1 1 1 « -  bone  involved,  and  is  <  •■  i 
denth  due  to  the  formation  of  the  involucrum  as  above 
described,  This  i-  tin-  condition  in  which  those  suffer- 
ing from  necrosis  most  frequently  come  under  the  notice 
of  the  hospital  Burgeon,  or  the  consulting  Burgeon  in  pri 
vate  practice,  The  diagnostic  features  oi  the  case  are 
now  well  marked,  and  rarely  leave  much  room  fordoubt. 
The  limb  is  swollen  and  the  Bwelling  is  hard,  central, 
with  sound  and  pliable  sofl  pan  ■  it.     At  one  or 

more  points  orifices  exi  pouting  granu 

lations,  which  orifices  are   the  extei  of  Bi- 

nuses  leading  down,  through  the  involucrum,  to  the  cavity 
in  which  the  sequestrum  is  imprisoned,  A  probe  passed 
into  on  the  bare  surface  of  the 

dead  bone,  and  thus  confirms  the  diagnosis.  The  dis- 
charge of  pus  is  small  and  of  a  normal  character.     This 

( dition   may  remain   withoul  change  for  an  indefinite 

period,  the  pati<  nl  meanwhile  regaining  excellent  general 
health,  and  remaining  free  from  much  local  suffering, 
and  even  from  any  disability  of  the  affected  limb.  This 
comfortable  state  of  things  is  nut  by  any  means  always 
realized.  The  parts  are  liable  to  excoriation,  to  attacks 
of  pain  and  soreness,  to  attacks  sometimes  of  Bevere  in- 
flammation, resulting  in  increased  discharge,  and  for  a 
time  a  high,  though  Bhorl  lived,  fever,  [f  the  disease  be 
near  a  joint,  it  is  liable  to  be  gradually  stiffened  by  the 
subacute  inflammatory  actions  going  on  in  its  immedi  tte 
neighborhood,  and  as  a  consequence,  if  the  sequestrum 
be  allowed  to  remain  during  a  long  period  of  time,  we 
have  finally  produced  an  anchylosis,  so  complete  as  prac- 
tically to  abrogate  all  its  functions  as  far  as  locomotion 
is  concerned.  It  may  also  happen,  during  this  period  of 
retention  of  the  sequestrum,  thai  the  discharge  may  be- 
come excessive  and  exhausting,  breaking  down  the  gen- 
eral health  and  impairing  the  reparative  energies  so 
greatly  thai  even  a  fatal  issue  might  be  apprehended 
if  the  cause  of  the  trouble  cannot,  he  reached  and  re- 
moved. 

The  history  of  a  typical  case  of  acute  necrosis,  which 
lias  been  given  above,  must  be  supplemented  by  a  brief 

study  of  certain  classes  of  cases  which  deviate  in  some 
important  particulars  from  the  usual,  and  what  may  be 
called  the  classical,  course  of  the  disease.  Of  these  we 
have: 

1.  Thb  Superficial  Xecuosis  oh  Exfoliation. — 
There  are  cases  in  which  a  comparatively  thin  surface- 
layer  of  bone  becomes  necrosed  and  separates  as  a  thin 
plate  or  leaf,  from  which  it  has  derived  its  name.  As  a 
class  they  are  limited  in  extent  and  Blight  in  severity,  and 

they  are  characterized  by  the  pathological  fact  that  very 
little  or  no  reparative  or  compensatory  process  is  set  up 

in  the  way  of  involucral  formation.  Accordingly,  when 
the  process  of  separation  is  completed  the  sequestrum  lies 
free  on  the  surface  of  the  bone,  only  covered  by  soft  parts. 
These  thin,  leaf  like  sequestra,  therefore,  easily  extricate 
themselves  by  a  process  of  ulceration  through  the  super- 
jacent integuments,  or  a  slight  incision  will  enable  the 
surgeon  to  remove  them.  There  are  cases,  however,  of 
.superficial  necrosis  which,  by  their  extent, prove  formid- 
able.   It  happens  soi net  i nies  that  the  w hole  or  the  greater 

pari  Of  the  anterior  surface  of  the  tibia,  for  example,  be- 
comes necrosed  and  separates  in  the  form  of  a  long  Hake 
or  plate,  necessitating  a  correspondingly  long  incision  for 
its   removal.      Still    more    serious  and    embarrassing    are 

those  cases  in  which,  generally  from  very  extensive  sup- 
purative inflammation,  the  whole  superficial  compact 
layer  of  I is  destroyed,  leaving  the  central  parts  un- 
affected, In  such  a  case  the  Burgeon  finds,  on  exposing 
the  bone,  thai  he  has  to  deal  with  a  tube  of  exfoliating 
osseous  tissue  surrounding  the  whole  bone,  the  deeper 

parts  of   which    are,   of  course,  inaccessible  to    his   tirst- 

planned  incisions,  and  which  require  a  severe  and  exten- 
sive operation  before  ihey  can  be  removed. 

2.  Necrosis  Attacking  Cranial  Bones. — Necrosis 

of  these  bones  arising  i  roin  ordinary  traumatic  or  inflam- 
matory causes  differs  in  no  respect  from  the  disease  as 

seen  in  other  parts  of  the  skeleton.  There  are  a  certain 
number  of  cases  depending  upon  constitutional  cause, 
however,  which  require  a  word  of  special  notice.    Of  these 


the  syphilitic  are  the  most  frequent  and  the  most  impor- 
tant. They  belong  to  the  tertian  group  of  manifestations, 

and  are  chiefly  found  on  the  vault  of  the  cranium.     The 

diseased  action  begins  a-  a  -mall,  tender,  elevated  lump, 
which  pretty  rapidly  grows  larger,  and  Boon  inflames  and 
ulcerates,  and  exposes  the  surface  of  the  underlying  bone, 

This  is  soon  observed  to  be  bare,  and  the  ban  BpOtS,  alter 
a  brief   interval,  become  in  .  rosed,  tin-  death  of   the  b 

extending  its  area  gradually,  until  large  surfaces  of  the 
cranial  bone-  become  involved  in  the  necrotic  process. 
This  extension  Beems  to  occur  bya  localized  inflamma- 
tion w  ttfa  a  Bpongy  thickening  of  the  diseased  bone,  and  in- 
creased vascularity.  This  inflammatory  swelling  of  the 
bone  soon  terminates  in  death  of  the  part  earliesl  affected, 
while  the  rest  is  going  through  the  same  stages,  in  its 

turn,  to  terminate  in  a  similar  manner.  In  this  manner 
extensive  districts  of  tin-  skull  an;  involved,  so  that,  in 
our-  of  the  cases,  my  notes  say  that  fully  one  half  of  the 
cranial  vault  was  necrotic,  and  in  anothi  r  (set  Fig.  8447) 
tlii'  whole  surface  was  more  or  less  involved  in  the  de- 
struction. The  death  at  most  points  does  not  go  deeper 
than  the  external  lamina,  but  in  each  of  the  instances  I 
have  had  a  chance  to  study,  there  have  been  found  spots 


Fig.  8447. 

where  the  whole  thickness  of  the  bone  has  been  involved, 
the  vitreous  table  being  separated  from  the  dura  mater 
by  a  layer  of  thick  pus,  some  of  which  would  occasion- 
ally escape  externally  through  openings  made  by  an  ul- 
ceration which  seemed  in  each  case  to  precede  the  actual 
death  of  the  bone.  Fig.  2448  shows  one  of  these  larger 
sequestra,  in  which  at  several  points  it  can  be  seen  that 
both  tables  are  involved.  The  surrounding  integuments 
are  at  first  undermined  by  the  bone-disease,  and  soon  be- 
gin to  ulcerate,  leaving  the  dead  and  dying  bone  more 
or  less  completely  exposed.  When  any  arrest  of  the 
disease  occurs,  healthy,  reparative-looking  granulations 
spring  up  and  an  elf.  irt  seems  to  be  made  toward  cicatriz- 
ation. This  proves  to  be  an  illusive  hope,  however,  for, 
alter  a  short  delay,  the  disease  in  the  bone  resumes  its 
fatal  course,  and  the  same  story  is  repeated  week  after 
week,  month  after  month,  until  the  patient  dies,  worn 
out  by  his  exhausting  malady,  or.  as  in  my  first  case,  until 
some  acute  meningeal  inflammation  puts  a  merciful  period 
to  Bufferings  which  ait  and  science  can  do  but  little  to 
mitigate.  A  very  striking  feature  of  this  form  of  necrosis 
is  found  in  the  fact  that  the  process  of  separation  is  SO 
slowly,  and.  as  it  were,  unwillingly,  performed.  In  one 
case  which  I  saw  with  the  late  Dr.  John  Watson,  there 
seemed  to  be  good  evidence  that  the  condition  of  necrosis 
of  a  certain  plate  of  bone  had  existed  for  three  years,  and 
yet,  on  stripping  buck  the  soft  parts,  not  ouly  was  there  no 


124 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCEEN< 


Necrosis. 


separation  of  the  dead  from  the  living  bone,  but  no  trace 
of  a  line  of  demarkation  could  be  discerned,  and  it  was 
only  by  finding  that  one  part  of  the  bone  bled  when 
cut  and  the  other  did  not,  that  we  could  decide  that  one 
part  wTas  living  and  the  other  was  dead.  Another  notice- 
able feature  is  the  very  slow  progress  and  the  inveterate 
persistence  of  the  disease.  Leaving  out  of  consideration 
now  the  cases  which  died  of  meningitis,  the  rest  occu- 
pied many  months  and  years  in  their  history.  One  of 
the  cases,  which  was  several  times  operated  on,  was  ob- 
served during  three  years  and  a  half,  and  another  over 
six  years.  In  both  the  general  health  was  fairly  good ; 
they  had  no  other  manifestations  of  syphilis,  and  yet  in 
each,  after  all  these  years  and  all  the  operations  which 
had  been  performed,  there  were  still  evidences  of  diseased 
bone,  showing  that  the  disease  was  still  in  steady  progress. 
So  far  as  clinical  experience  has  as  yet  been  recorded,  no 


Fig.  24-18. 


specific  treatment  has  been  found  for  this  distressing  dis- 
ease, nor  any  remedies  which  seem  to  exercise  a  direct 
influence  on  its  progress. 

3.  Necrosis  Occurring  in  tiie  Jaw-bones. — These 
bones  present  frequent  examples  of  necrosis.  Most  of 
these  cases,  arising  from  the  ordinary  causes  of  the  dis- 
ease, present  no  special  features.  Two  classes  of  cases 
occurring  in  the  jaws  require  special  mention :  1st,  those 
which  arise  in  the  course  of  certain  eruptive  fevers  ;  and 
2d,  those  which  are  seen  among  the  workers  in  phos- 
phorus. The  first  of  these  is  most  commonly  developed 
during  the  course  of  scarlatina,  or  some  of  the  severer 
forms  of  the  other  eruptive  diseases.  The  history  of  the 
affection  is  about  as  follows :  During  the  early  conva- 
lescence from  the  eruptive  fever,  the  gums  of  the  child 
are  noticed  to  be  swollen  and  spongy,  the  teeth  loosen 
and  fall  out,  and  the  periosteum  of  the  alveolar  process 
begins  to  separate  from  the  bone.  A  profuse  discharge 
of  fetid  pus  accompanies  this  stage  of  the  disease,  and 
as  the  periosteum  shrinks  away  from  the  bone  the  latter 
is  found  to  be  in  a  condition  of  necrosis.  The  death 
of  bone  seldom  reaches  beyond  the  alveolar  portions  of 
the  jaws,  and  seems  to  be  self-limiting  ;  for,  after  a  few 
weeks,  the  dead  portions  begin  to  separate  and  coins 
away  in  one  or  more  pieces,  leaving  a  cavity  which  soon 
fills  up  with  healthy  granulations,  and  the  wound  heals 
promptly,  a  deep  excavation  remaining,  the  worst  feat- 
ure of  which  is  that  all  the  teeth,  both  temporary  and 
permanent,  of  the  diseased  portion  are  destroyed.  The 
disease  affects  by  preference  children  from  three  to  eight 
years  of  age,  and  does  not  appear  to  have  any  distinct 
relation  to  the  severity  of  the  original  attack.  Mr.  S.  I. 
A.  Salter  was  the  first  to  bring  this  affection  to  the  no- 
tice of  the  profession,  in  a  paper  which  he  published  in 
"Guy's  Hospital  Reports,"  and  remarks  that  it  requires 
no  treatment  other  than  local  cleanliness  and  a  general 
tonic  and  supporting  regimen. 


The  second  kind  of  jaw  necrosis,  thai    '  upon 

the  action  of  phosphorus,  presents  many  points  ol 
cal  interest.  These  cases  occur  almost  e: 
the  operatives  in  match  factories,  wlc  are  living  in  an 
atmosphere  containing  the  funics  of  phosphorus  am 
phorous  acid.  The  workmen  most  liable  to  be  aff<  cted  are 
those  employed  in  the  dipping-room,  and  in  the  packing- 
rooms.  In  the  first  there  is  a  constant  prevalence 
fumesof  the  volatilized  phosphorus,  and  the  air  in  thesec 
ond  is  still  further  vitiated  by  phosphorous  acid  from  the 
frequent  burning  of  the  matches  while  being  counted  and 
packed.  It  is  believed  that  these  phosphorous  emana 
which  arc  quite  soluble  in  water,  arc  dissolved  in  the  sa- 
liva, and  thus  conic  in  contact  with  the  teeth  and  gums, 
upon  which  latter  the  poison  seems  to  exert  its  pnmarj 
influence.  Why  these  particular  parts  are  selected  bj  the 
poison  in  preference  to  the  rest  of  the  buccal  and  to 
the  Schneiderian  membrane,  which  are  equally,  if  not 
more,  exposed  to  its  action,  is  a  pathological  tact  winch 
we  are  not  able  to  explain.  That  the  poisonous  action  is 
a  local,  not  a  general,  one  seems  further  proved  by  the 
fact  that  constitutional  cachexia  docs  not  often  appear  as 
a  condition  preceding  the  local  outbreak  ;  and  still  more 
strongly  from  the  fact  that  if  the  teeth  lie  sound,  and  the 
gums  unbroken,  Hie  disease  is  rarely  developed.  On  the 
other  hand,  it  ought  to  be  stated  that  there  are  some!  inn 
evidences  of  slow  systemic  poisoning  by  phosphorus,  ter- 
minating in  necrosis;  and  also  that  it  is  rarely  those  who 
have  been  for  only  a  short  period  subjected  to  the  poison 
who  develop  necrosis,  but  rather  those  who  have  been 
some  years  in  the  occupation.  Again,  it  has  been  recorded 
that  the  prolonged  internal  use  of  phosphorus  may  lead 
to  typical  necrosis  of  the  jaw,  as  in  a  case  recently  re- 
ported by  Mr.  Hutchinson.  It  may,  therefore,  in  the  light 
of  our  present  knowledge,  be  assumed  that  the  action 
of  the  poison,  at  least  in  most  cases,  is  purely  a  local  one, 
though  the  system  is  probably  predisposed  to  the  local 
outbreak  by  a  constitutional  infection  from  the  poison 
slowly  introduced  into  the  blood,  either  by  inhalation  of 
the  vapor  or  by  the  ingestion  of  the  drug  as  a  medicine. 
It  acts  by  inflaming  first  the  gums  and  the  linings  of  the 
tooth-sockets,  from  these  spreading  to  the  alveolar  pro- 
cesses of  the  bone,  and  finally,  by  extension  b}r  continu- 
ity, involving  a  large  part,  and  not  infrequently  the 
whole,  of  the  bone.  This  destruction  of  the  entire  bone 
is  sometimes  found  in  the  lower  jaw.  In  all  the  cases  I 
have  seen  affecting  the  upper  jaw,  the  ravages  of  the  dis- 
ease were  mainly  confined  to  the  alveolar  arch. 

The  pathological  anatomy  of  this  form  of  necrosis  de- 
viates in  several  points  from  the  typical  history.  In  the 
first  place,  it  is  a  progressive  disease.  It  is  not,  as  in  the 
shaft  of  the  long  bones,  an  accident  which  happens,  and 
is  followed  by  changes  whose  object  is  to  repair  the  dam- 
ages inflicted  by  that  accident.  It  is  rather  an  active  pn  »g- 
ress  of  diseased  conditions  from  one  point  to  another, 
leaving  behind  death  as  the  result  of  the  conditions,  and 
extensive  death  as  the  result  of  the  progress.  In  this  re- 
spect it  pursues  a  course  strikingly  like  that  we  have 
seen  in  the  spreading  necrosis  of  the  cranial  bones,  de- 
pending upon  constitutional  causes.  The  sequestrum, 
being  largely  cancellous  and  freely  exposed  to  the  air, 
becomes  soaked  with  pus,  which  rapidly  putrefies  and, 
flowing  down  into  the  mouth,  taints  the  breath  with  a 
horrible  fetor,  and  poisons  the  stomach,  into  which  a 
large  quantity  of  this  disgusting  fluid  must  constantly 
find  its  way.  It  can  hardly  be  doubted  that  a  large  part 
of  the  deplorable  cachexia  of  the  later  stages  of  this  dis- 
ease is  due  to  the  inhalation  and  the  ingestion  of  this 
decomposing  and  highly  infective  discharge,  which  no 
antiseptics  can  perfectly  purify,  and  no  attention  to  clean- 
liness can  entirely  prevent  from  doing  its  deadly  work. 

While  these  changes  are  going  on  in  the  bone,  the  peri- 
osteum and  the  surrounding  soft  parts  become  very  great- 
ly thickened  and  indurated,  presenting  a  swelling  of  the 
face  which  greatly  distorts  the  countenance,  and  presents 
to  the  touch  a  sensation  as  if  an  extensive  and  very  thick 
involucrum  were  being  established.  Dissection  shows, 
however,  that  this  involucrum  does  not  form  while  the 
sequestrum  remains  unremoved.     The  swelling  is  found 
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to  be  merely  in  the  soft  parts,  and  contains  nol  r  symptom 
"i  iii'«  bone  formation.  It  is  true  thai  there  is  sometimes 
Found,  between  the  w  parated  periosteum  and  the  bone,  a 
pish,  powderj  material,  oi  a  calcareous  appearance, 
which  adheres  :ii  some  points  to  the  inner  surface  ol  the 
periosteum,  and  al  others  to  the  outer  Burface  of  the  dead 
bone,  from  either  of  which  surfaces  it  can  in-  partly 
peeled  and  partly  scraped  away.  Al  some  points  ilii> 
me  to  be  organized  into  true  bone  tissue,  as 
far  a-  microscopic  structure  is  concerned,  and  makes 
a  Borl  of  bony  plate  of  new  formation,  which  doubtless 
represents  an  effort  on  the  pari  of  nature  i<>  form  an  in- 
volucrum ;  an  effort  which  never  seems  to  result  in  a 
complete,  or  even  in  a  very  extensive,  success.  The  besl 
specimi  ii  I  baveseenof  this  quasi  involucrum  is  depicted 
at  Fig.  2449,  from  the  New  York  Hospital  Museum.  If 
new  to  these  statements  we  add  the  important  fact  that, 
as  s as  the  sequestrum  is  removed,  the  process  of  re- 
formation begins,  and  goes  on  rapidly  until  a  very  per- 
fecl  and  a  very  useful  jaw-bone  is  formed  in  the  bed 
from  which  the  old  one  was  removed,  we  shall  easily 
perceive  that  the  whole  process  of  sequestration  and  in- 
volucration  was  intended  to  be  of  a  different  type,  and 
upon  a  different  plan,  from  thai  which  we  have  become 
accustomed  to  see  in  other  parts  of  the  skeleton.  The 
immense  brawny  thickening  that  surrounded  the  seques- 
trum during  its  sojourn  in  the  jaw  was  intended  to  for- 
tify the  hone  while  it  was  being  separated,  but  was  not 
intended  to  ossify  into  the  replacing  bone,  as  elsewhere, 
and  for  a  reason  which  at  least  seems  plausible.     If  the 

new   hone   was   to   he   made  out  of  the  thickened  tissues 

which  cause  the  enormous  swelling  of  the  face,  then  it  is 
evident  that  its  ossification  would  have  the  effect  of  ren- 
dering  permanent  the  hideous  deformity  which  this  swell- 
ing necessarily  produces.  In  the  tibia  or  femur  this  in- 
creased thickness  is  a  matter  of  no  cosmetic  importance, 
but  in  the  face  any  such  increase  in  bone  dimensions 
would  be  a  serious,  and  in  the  present  case  a  mortifying, 
result;  which  unfortunate  result  has  been  happily  avoided 
by  a  change  in  the  type  of  repair,  such  that,  when  all  is 
favorably  completed ,  the  great  thickening  of  the  soft  parts 
melts  away,  and  the  newly  formed  bone  fills  out  the  out- 


Wia.  8449. 

lines  of  the  old  b sarly  that,  without  a  careful  scrutiny 

we  could  sometimes  hardly  appreciate  the  change  which 

has  taken  place. 

It  must  he  acknowledged,  however,  that  tin'  degree  to 

which  this  replacement  lakes  place  varies  in  different  in- 
dividuals. In  one  case  of  which  1  have  records,  the 
notes  Bay  :    "  The  half  of  the  jaw  removed  is  replaced  by 

linn   hone,  in  which  the  angle  of  the  jaw  is  marked, 

though  not  quite  as  acute  as    il    should    he.  and  the   COrO- 

noid  process  is  also  clear.  The  whole  new  hone  is  a  little 
smaller  than  the  original,  bul  is  a  remarkable  imitation 
ol'  it.     The  alveolar  border  is  prominenl  into  the  mouth, 

and   he  can   chew   very   well   upon   it."      Fig.  8450  shows 

almost  a  complete  reformation  of  a  necrosed  jaw.  The 
specimen  was  taken  from  a  patient  of  Or.  .lames  |;    Wood, 

and  is  in  'he  museum  of  Bellevue  Hospital.     The  newly 


formed  parts  are  evidently  smaller  than  the  original  hone. 

in  anol in  i  case,  w here  tin-  whole  hone  had  been  removed, 

the  notes  say  :    "  Some  months   after   the  operation  1  saw 

him.  and  was  surprised  ai  the  small  amount  of  deformity. 
Aii  ingenious  dentist  had  adapted  a  pair  of  plates,  with 
teeth  to  the  absent  jaw  with  great  success  These  plates 
re-ted  on  a  linn  cicatricial  mass  which  occupied  the  place 

of  the  removed  hone,  hut  it  was  not  certain  that  any  de- 
posits of  bony  matter  had  taken  place."     These  cases  rep- 


Fio.  2450. 

resent  the  two  extremes  of  restoration  ;  and  they  have  a 
further  interest  in  that  in  the  first  or  perfect  restoration 
there  was  no  attempt  at  the  ossification  of  the  involucrum, 
and  in  the  second,  in  which  no  bony  restoration  occurred, 
there  was  noticed,  al  the  time  of  operation,  a  very  large 
deposit  of  the  pumice-like  material  above  described  be- 
tween the  periosteum  and  the  bone.  These  observations 
seem  to  strengthen  the  views  expressed  above,  as  to  the 
significance  of  the  various  parts  of  the  process  of  restora- 
tion ;  and  they  also  suggest  that,  when  there  is  found  to 
he  an  abundance  of  the  false  involucral  deposit,  there 
will  he  a  corresponding  deficiency  of  ultimate  bone  repro- 
duction ;  and,  on  the  other  hand,  that  the  best  examples 
of  perfect  bone  reformation  will  occur  in  those  cases  which 
have  shown  no  attempt  at  premature  involucral  ossifica- 
tion. 

With  regard  to  prognosis,  it  may  be  stated  that  the  dis- 
ease is  rarely  fatal.  A  most  unfavorable  feature  is  that, 
when  once  the  poison  has  commenced  its  work,  it  will 
not  relax  its  activity  until  the  whojle  destruction  it  is  ca- 
pable of  has  been  inflicted.  There  seem  to  be  but  few 
Blight  or  self-limited  cases,  excepting  so  far  as  that  the 
destruction  is  commonly  limited  to  one  half  the  bone,  the 
second  half,  if  affected  at  all,  not  being  involved  by  an 
extension  from  the  original,  but  from  a  new  point  of  in- 
fection in  the  alveolar  portion  of  the  remaining  bone. 

With  regard  to  treatment,  nothing  encouraging  can  be 
said  during  the  first  stages  of  the  disease.  No  cleanliness, 
no  antiseptics,  no  removal  from  the  fumes  of  the  poison,  no 
surgical  treatment,  and  no  rigorous  regimen  seem  to  have 
power  to  stay  the  onward  march  of  the  destruction,  and 
it  is  doubtful  whether  anything  we  can  do  by  incisions, 
by  drainage,  or  by  local  applications,  has  any  influence 
in  limiting  the  area  over  which  it  will  finally  extend  its 
ravages.  By  all  these  devices,  however,  something  will 
he  gained,  in  checking  fetor,  in  preventing  accumulation, 
in  draining  away  from  the  mouth  by  free  external  in- 
cisions, and  thereby  in  mitigating  the  suffering  and 
minimizing  the  constitutional  depreciation  so  certain  to 
follow  in  i he  hit ei-  stages  of  the  disorder.  Of  course,  the 
clear   indication   is  to  remove  the  dead   bone  as  soon   as 

possible.     This  may  he  done  piecemeal,  or  in  successive 

operations,  removing  at  each  only  the  portions  which 
have  already  perished  ;  or  the  surgeon  may  quietly  wait 
till  he  is  satisfied  that  the  sequestrum  is  entirely  detached 
and  loose  in  its  bed.  and  may  then  be  able  to  make  a 
siiiLrle  and  final  operation.  The  advantages  ol  the  first 
method  are  that  the  excessive  and  poisonous  discharge  is 

greatly  diminished  at  each  operation  w  here  the  dead  hone 

IS  removed,  and  the   patient  has  a   respite   from   some  of 

the  most  distressing  features  of  his  disease.     If.  on  the 

oilier  hand,  the  surgeofl  can  make  his  patient  sufficiently 

comfortable  to  permit  him  to  wait,  he  has  the  satisfaction 
of  performing  a  complete,  final,  and  most  effectual  opera- 
tion.     Many  of  these  operations  can  he  done  through  the 


120 


REFERENCE    HANDBOOK   OF   THE   MEDICAL   SCIENCES. 


Necrosis. 
Necrosis, 


mouth,  as  it  generally  happens  that  the  alveolar  sequestra 
project  into  this  cavity,  and  when  the  separation  is  com- 
plete, a  slight  liberation  of  mucous  mem- 
brane will  often  set  free  a  very  large 
sequestrum.  Some  cases,  however,  may 
best  be  managed  by  external  incision, 
which  should  be  made  along  the  line  of 
the  margin  of  the  jaw,  and,  if  possible, 
a  little  behind  it.  The  healing  after  the 
removal  of  the  sequestrum  is  remarkably 
rapid,  and  the  constitutional  cachexia 
soon  disappears  when  its  provoking 
cause  has  disappeared. 

4.  Necrosis  after  Fractures. — As 
a  consequence  of  simple  fractures,  ne- 
crosis almost  never  occurs.  In  com- 
pound fractures  some  degree  of  necrosis 
may  be  said  to  be  common.  Two  con- 
ditions of  compound  fractures  lead  to 
necrosis,  viz. :  first,  fragments  of  bone 
so  nearly  separated  by  the  accident  that 
in  the  inflammatory  conditions  that  fol- 
low they  lose  their  vitality  ;  and  second, 
ends  of  bone  so  long  exposed  to  the  air 
and  the  putrefying  discharges  of  an  in- 
flamed wound  that  they  also  die,  to  the 
extent  to  which  they  are  exposed  to  these 
injurious  causes.  The  fact  of  necrosis 
of  either  kind  does  not  necessarily  im- 
ply that  union  will  not  take  place  ;  the 
rule  is  that  union  does  occur  under  these 
circumstances,  particularly  where  the 
sequestrum  is  small  and  not  directly 
interposed  between  the  broken  frag- 
ments. Often  union  occurs  accompanied 
by  the  effusion  of  an  excess  of  callus, 
which  makes  an  involucral  mass  which 
sometimes  so  imprisons  the  dead  piece 
or  pieces  that  extri- 
cation is  impossible 
without  an  opera- 
tion. When,  how-  fig.  2451. 
ever,  the  sequestrum 
is  quite  large ;  when  it  lies  in  an  un- 
favorable position,  as  in  Fig.  2451  ; 
when  its  presence  has  excited  abun- 
dant and  long-continued  suppuration, 
then  we  not  infrequently  find  that 
union  has  been  either  altogether  de- 
WL>\  feated  or  so  imperfect  as  to  be  prac- 
■''''■& i'')  tically  valueless.  The  most  common 
^SFjfii  form  of  this  necrosis  is  shown  in  Fig. 
!^#&^  X  2452,  where  the  broken  extremities, 
which  are  well  approximated,  have 
died  from  long  exposure  in  a  suppu- 
rating cavity.  The  death  is  seen  to 
extend  about  an  inch  from  the  end  of 
each  fragment,  and  from  the  living 
bone  iu  the  immediate  vicinity  an 
abundant  effusion  of  callus  was  thrown 
in  a  ferule-like  form,  bridging  over 
the  space  occupied  by  the  sequestra. 
In  the  figure  much  of  the  ferule  has 
been  removed  to  display  the  dead  ex- 
tremities ;  and  it  is  evident  that,  if  the 
processes  of  nature  could  have  been 
completed,  there  would  have  been  a 
loss  of  two  complete  inches  of  the 
tibia  without  any  shortening,  so  per- 
fectly did  the  ferule  of  new  bone  com- 
pensate for  the  destruction  which  had 
occurred  within  it.  By  contrast,  the 
patient  from  which  Fig.  2451  was 
taken  lost  his  life  in  consequence  of 
the  interposition  of  the  fragment  seen, 
which  was  evidently  an  original  one, 
and  which,  by  its  position,  so  completely  disturbed  the 
reparative  efforts  of  the  injured  parts  that  almost  no  trace 
of  union  could  be  discovered  beyond  a  single  slender 


m 


I 


\%£ 


hi 


bridge  thai  spanned  the  breach  al  one  point,  and  which 
could  never  have  afforded  the  slightesl   support  . 
broken  bone.     After  a  six  months'  trial  an  operation  was 
performed,  which  revealed  the  condition  of  thins 
scribed  above,  and  the  fragment  was  removed.      No  re- 
pair seemed  to  be  excited  by  the  removal  of  the  dead 
bone,   and   the    patient   Dually   succumbed    about 
months  afterward. 

Sometimes  necrosis  attacks  one  or  other  of  the  broken 
fragments  iu  such  a  way  as  to  indicate  thai  an  osteitis, 
produced  in  consequence  of  the  original  injury,  has 
through  its  stages  much  as  it  would  have  done  had  no 
fracture  existed.  The  presence  of  this  necrosis  seems  in 
such  cases  neither  to  modify,  nor  to  be  modified  by,  the 
healing  of  the  fracture  (Fig.  245:5). 

The  indication  of  treatment  in  each  of  these  conditions 
is  the  same,  and  in  all  cases  consists  in  the  removal  of 
the  dead  portions  of  bone.  When  the  union  is  firm,  the 
operation  is  required  for  the  removal  of  a  foreign  body 
which  keeps  an  open  sinus  and  excites  a  discharge  of  pus 
as- long  as  it  remains;  and  where  the  union  has  failed,  the 
best  prospect  of  cure  will  be  the  removal  of  what,  in  nine 
cases  out  of  teu,  proves  to  be  the  cause 
of  the  failure.  In  these  operations  it 
is  sometimes  necessary  to  make  exten- 
sive cuttings  of  the  involucral  mass 
which  imprisons  the  sequestrum.  If 
this  is  done  carefully,  not  cutting  trans- 
versely any  more  than  is  absolutely 
necessary,  little  or  no  injury  is  likely 
to  be  done  to  the  newly  formed  bond 
of  union,  where  that  bond  is  well  con- 
solidated. Where  no  good  union  has 
taken  place,  the  operation  is  usually  an 
extremely  simple  and  safe  one,  and  con- 
sists in  cutting  through  soft  parts 
which  overlie  the  dead  bone,  and  re- 
moving it  through  as  small  an  opening 
as  will  permit  its  exit.  In  both  cases  a 
good  result  is  reached,  and  most  com- 
monly a  perfect  cure  is  achieved  ;  and 
in  those  cases  where  union  has  only 
been  hindered  and  delayed,  it  is  noticed 
that  the  new  traumatisms  seem  to  have 
a  happy  effect  upon  the  reparative  dis- 
position of  the  parts,  and  to  excite  a 
prompt  and  healthful  action  which  soon 
terminates  in  a  solid  and  permanent 
cure. 

5.  Necrosis  after  Amputations. 
— As  might  naturally  be  expected,  the 
sawed  end  of  bone,  in  a  stump  which 
becomes  the  seat  of  inflammation  and 
prolonged  suppuration,  is  liable  to  be- 
come necrosed.  This  necrosis  is  usu- 
ally limited  to  a  ring  surrounding  the 
free  end  of  the  bone,  and  as  it  usually  separates  and  c<  >mes 
away  after  a  few  weeks,  and  before  the  soft  parts  have  en- 
tirely healed,  it  is  an  accident  which  only  delays  the  sound 
healing  of  the  stump  until  the  surgeon  can  draw  out  the 
necrosed  ring  of  bone.  There  is  another  form  of  necrosis 
in  stumps,  which  is  a  much  more  serious  matter.  It  is 
most  common  iu  the  thigh-bone,  but  is  occasionally  seen 
in  the  humerus,  and  sometimes  in  the  radius  and  ulna. 
The  clinical  history  is  about  as  follows  :  After  an  ampu- 
tation through  the  middle  third  of  the  thigh,  the  healing 
of  the  wound  goes  on  in  !!;>■  most  satisfactory  manner 
during  the  first  few  weeks,  and  then  seems  to  come  to  a 
standstill.  Certain  points  along  the  line  of  union  con- 
tinue to  discharge  matter  in  such  quantity  as  to  suggest 
some  deep  source  of  suppuration,  and  soon  the  orifices 
of  these  sinuses  begin  to  show  the  pouting  granulations 
indicative  of  the  presence  of  a  foreign  body.  Meanwhile 
the  stump  continues  sore  and  painful  to  the  touch,  and 
seems  swelled,  particularly  at  its  extremity.  On  feeling 
deeply,  it  is  readily  ascertained  that  this  swelling  i-  not 
of  the  soft  parts,  but  of  the  bone,  the  end  of  which  can 
be  perceived  to  be  enlarged,  bulbous,  and  very  sensitive 
on  pressure.     A  probe  passed  in  at  any  of  the  openings 
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detects  dead  bona  This  condition  lias  gradually  come 
about  without  any  assignable  cause,  No  inflammatory 
attack  has  been  ezpi  rienced,  and  no  unfavorable  condi- 
tions bave  preceded  this  morbid  state  of  the  end  of  the 
bone  ;  bul  gradually  feverishness  arise-,  al  first  occasional, 
afterward  constant,  a  free  di  low  b  from  the 

Binuses,  and  the  stump  i  der,  and  sometimes  pain- 

ful. The  pathological  condition  is  due  to  the  death  of  a 
\tr\  considerable  portion  of  the  Bhaft  of  the  femur,  and 
ii  becomes  an  importanl  qu<  stion  bow  thai 
dcaiii  lias  been  broughl  about  and  how  far 
it  extends,  [f  we  cut  down  upon  the  face 
of  i be  -i amp  we  shall  find  the  end  of  the 
bom  greatly  enlarged,  and  a  ring  of  bone 
to  the  saw  cul  in  a  condition 
of  necrosis,     [f  sufficient  time  has  elapsed 

for  its  c plete  separation,  the  sequestrum 

w  ill  be  found  to  consist  of  a  tube  of  bone 
corresponding  to  the  inner  or  medullary 

lamella,  but  which  extends  three,  four.  Or 
even  Seven  inches  up  the  shaft,  and  whieh, 
by    a    little    care    in   manipulation,    can    be 

drawn  out  of  its  bed  unbroken.  This  tubu- 
lar sequestrum  shows,  on  its  inner  surface, 

the  natural  appearance  Of  a  bone  macerated 
in  the  usual  way.  while  on  its  external  sur- 
face it  shows  the  irregularities  and  rough- 
ness which  are  always  seen  where  dead 
has,  by  absorption,  been  separated  from 
living  bone.  Around  the  sequestral  tube 
the  bone  has  the  involucral  thickening 
which  has  been  felt  in  the  stump,  and 
within  the  tube  can  .sometimes  be  found  a 
stem  or  axis  which  represents  the  medul- 
lary membrane  which  litis  taken  on  itself  a 
more  or  less  complete  process  of  ossifica- 
tion, and  forms  a  central  plug  reaching 
nearly  down  to  the  point  of  saw-cut  (Figs. 
24,"i4  and  24.15). 

The  pathological  facts  given  above  are 
accepted  by  all,  and  the  tubular  sequestra  as  described 
abound  in  all  our  large  museums.  The  explanation  of 
their  mode  of  occurrence  is  not  so  unanimous.  Some 
authorities  have  considered  that  the  injury  done  to  the 
medulla  by  the  action  of  the  saw  is  sufficient  to  account 
for  the  resulting  necrosis.  That  this  injury  may  be  the 
cause  of  the  limited  ring-like  necroses  so  often  met  with 
seems  highly  probable  ;  but  it  hardly  seems  likely  that 
this  traumatic  influence  could  extend  seven  or  eight 
inches  up  the  shaft  of  the  bone  without  being  accompan- 
ied by  such  manifestations  of  medullary  inflammation  as 
could  hardly  fail  to  be  recognized!  Now,  it  is  on  record 
that  these  peculiar  sequestra  occur  usually  in  stumps 
which  have  passed  through  the  early  stages  of  the  heal- 
ing process  in  a  perfectly  normal  and  undisturbed  man- 
ner. This  supposition  is  not  sufficient,  simply  because  it 
does  not  explain  all  the  facts  in  the  case.  A  more  prob- 
able, and  a  more  perfect,  explanation 
of  the  phenomena  appears  to  be  af- 
forded by  referring  them  to  the  divis- 
ion of  the  nutritive  artery,  as  it  runs 
upward  to  supplj  the  medullary  mem- 
brane and  the  inner  lamella  of  the  bone. 

This  artery  may  be  divided  before  it 

has  reached  the  nut ril ive  foramen,  or 
it  may  lie  divided  in  the  long  canal  be- 
fore it  has  begun  its  ramifications.     In 

either  case  the  result  is  the  same.  The 
inner  lamella  of  the  bone,  to  which  this 

artery  is  principally  distributed,  is  suddenly  deprived  of 

its  circulation,  without  any  chance  for  anastomotic  tempo- 
rary supply.  The  outer  lamella,  nourished  from  the  peri- 
osteum, is  not  affected,  but    its  capillaries,  confined  in 

unyielding    bony  walls,  cannot   dilate   so  as   to   meet    the 

emergency,  ami  the  medulla,  itself  supplied  from  the 
severed  artery,  cannot  render  any  immediate  assistance; 

so  that  there  is  a  \  arying  period  during  w  Inch  no  circula- 
tion takes  place  in  the  inner  lamella  of  the  hone,  and  it  is 

quite  comprehensible  I  hat  if  this  period  of  anemia  be  too 
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long  continued,  the  death  may  take  place  of  a  certain  por- 
tion of  the  districts  of  the  bone  involved  in  the  deficiency. 
In  such  a  case  the  necrosis  takes  place  quietly,  without 

any  Bigns  of  inflammatory  commotion,  and  without  any 
interference  with  the  healing  of  the  amputation  wound". 
Alter  the  lapse  of  a  certain  time,  however,  the  dead  mass 
within  the    femur    begins  to  act    as   a   foreign    body,  and 

gradually,  and  more  and  more  emphatically,  it  announci  b 
its  presence  in  the  stump  by  the  Bymptoms  alreadj  de- 
tailed. 
The  treatment  of  these  sequestra  consists  in  waiting 

until  the]  are  loosened  in  their  bed,  and  then  removing 
them.      The   peculiar    shape  of  the   upper  end  of   tie 

questrum,  its  Blender  branching  extremities  with  their 
exceedingly  irregular  outline,  makes  it  difficult,  without 

the  greatest  care,  to  extract  them  unbroken,  even  when 
they  are  perfectly    loosened.      Of  Course,  if  separation  he 

not  complete,  some  part  of  these  delicate  points  will  be 

broken  off  ami  left  in  the  depths  of  a  wound  from  which 
their  extrication  can  only  he  effected  by  the  slow  pro, 
of  natural  extrusion,  it  has  happened  that  in  attempt- 
ing to  remove  one  of  these  tubular  sequestra,  it  has 
started  from  its  bed,  showing  that  Separation  was  com- 
plete ;  but  after  yielding  a  half  inch,  or  even  an  inch,  it 
lias  been  held  so  fast  as  to  defy  any  power  of  traction 
that  could  be  brought  to  bear  upon  it.  This  has  been 
found  in  one  case  to  be  due  to  a  spur  of  bone  growing 
through  a  hole  in  the  sequestrum,  and  consolidating  the 
outer  with  the  inner  cylinder  of  involuorutn.  and  in  this 
manner  holding  the  sequestrum  in  its  place  as  if  it  had 
been  nailed  there. 

In  the  progress  of  necrosis  there  tire  certain  dangers 
which  threaten  the  patient,  which  it  is  important  to  rec- 
ognize, and  some  of  which  may  come  upon  us  so  sud- 
denly as  to  call  for  the  most  prompt,  intelligent,  and 
sometimes  courageous,  interference.  These  dangers  lie 
Chiefly  in  three  directions.  First,  we  find  that  the  joints 
nearest  to  the  diseased  point  are  apt  to  become  affected, 
and  sometimes  seriously  compromised,  Second,  the  pa- 
tient may  be  reduced  to  an  alarming  condition  of  con- 
stitutional feebleness  by  the  irritation  of  the  nervous 
system  and  by  the  profuse  discharge.  Third,  hemor- 
rhage, sudden,  uncontrollable,  often  fatal,  may  occur 
without  warning  and  without  apparent  explanation. 

With  regard  to  the  first  of  these  dangers,  viz.,  invasion 
of  joints,  it  must  be  remarked  that  there  are  two  ways  in 
which  this  invasion  occurs,  one  slow  and  gradual,  the 
other  acute  and  rapid.  The  slower  involvement  of  the 
joint  means  gradual  stiffening  and  adhesion  of  the  vari- 
ous joint  elements,  bo  that  a  more  or  less  perfect  anchy- 
losis is  finally  produced  ;  while  the  sudden  form  usually 
signifies  acute,  and  often  destructive,  inflammation  of  the 
joint  structures,  from  the  fatal  consequences  of  which 
amputation  or  excision  offers  the  only  chance  of  escape. 
The  first,  or  gradual  form,  is  seen  in  almost  every  case  of 
necrosis  of  the  lower  part  of  the  lemur,  or  of  the  upper  part 
of  the  tibia,  so  that  flic  knee-joint  is  the  one  claiming  most 
of  our  attention  in  this  respect,  the  hip- and  the  tinkle- 
joints  being  not  nearly  so  often  nor  so  seriously-  affected. 
The  joint  gradually  grows  stiller  and  more  painful  on 
motion,  until  finally  it  becomes  SO  absolutely  rigid  that 
uo  movement  is  permitted,  and  then  little  or  no  pain  is 
felt  in  bearing  weight  on  the  limb.  This  condition  seems 
to  be  brought  about  by  a  slow  spread  of  the  inflamma- 
tory actions  which  are  occurring  in  and  around  the  invo- 
lucrum,  and  if  docs  not  seem  clear  how  they  can  be  pre- 
vented from  doing  the  threatened  mischief  while  these 
central  actions  are  going  On.  Perhaps  by  some  gentle 
counter-irritant,  like  the  tincture  of  iodine,  something 
may  be  done  to  diminish  the  effects  of  the  inflammation, 

and  combined  with  careful  and  judicious  passive  motion 
and  massage,  may  save  some  of  the  ultimate  usefulness 
of  the  joint.  The  main  indication.  howe\  er,  to  be  draw  n 
from  this  tendency  to  joint-stiffening,  is  that  the  opera- 
tion for  removal  of  the  sequestrum  should  be  delayed 
no  longer  than  is  absolutely  necessary. 

The  .second,  sudden  form  of  joint-invasion,  is  very 
much  more  rare,  and  almost  always  occurs  in  cases  where 
the  cancellous  lissue  of  the  joint  ends  of  the  bone  is  in- 
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volved  in  carious  inflammation,  in  connection  with  which 
necrosis  of  parts  of  the  articular  lamella  has  occurred,  and 
the  sequestrum  looking  into,  and  perhaps  finally  falling 
into,  the  joint,  has  determined  its  destructive  inflamma- 
tion. This  is  not  the  only  way,  however,  in  which  joints 
are  directly  destroyed  in  necrosis.  We  have  in  the  New 
York  Hospital  Museum  a  specimen  showing  the  results 
of  a  destructive  inflammation  terminating  in  a  complete 
bony  anchylosis  of  the  knee-joint,  as  the  evident  conse- 
quence of  the  passage  across  its  posterior  portions  of  a 
large,  sharp-edged  sequestrum,  which  has  pushed  its  way- 
down  through  the  popliteal  space,  and  by  opening  into, 
has  destroyed  the  joint.  Again,  all  sequestra  which  in- 
volve the  articular  lamellae  do  not  destroy  the  joint. 
Sometimes  the  inflammatory  actions  excited  by  the  pres- 
ence of  the  dead  bone  are  shut  off  by  limiting  fibrin 
from  the  rest  of  the  joint,  which  thus  escapes  destruc- 
tion. Of  this  wre  have  a  beautiful  exemplification  in  the 
museum,  occurring  in  the  lower  end  of  the  tibia,  in 
which  a  considerable  sequestrum  involving  the  articular 
surface  has  separated,  leaving  the  remainder  of  the  joint 
unaffected.  Finally,  in  the  progress  of  caries  affecting 
the  joint-ends  of  bone,  there  are  occasionally  found  small 
fragments  which  have  been  detached  from  the  ulcerating 
bone  surfaces,  and  which  are  not  large  enough  to  be 
called  sequestra,  but  which,  particularly  if  there  be  sev- 
eral, are  quite  sufficient  to  prevent  a  cure  of  the  disease, 
and  to  hurry  on  the  joint  to  certain,  though  perhaps  grad- 
ual, destruction. 

Secondly,  the  disease  may,  through  excessive  discharge 
and  long-continued  suffering,  seriously  compromise  the 
patient's  general  health.  In  a  large  proportion  of  cases 
of  uncomplicated  necrosis,  even  though  the  disease  be  ex- 
tensive and  the  sequestrum  large,  after  the  first  weeks  of 
inflammation  and  fever  the  health  is  regained,  and  the 
patient  carries  about  with  him  a  foreign  body  in  the  shape 
of  a  detached  sequestrum  which,  though  it  be  a  great  lo- 
cal anno}rance,  does  not  impair  his  general  health,  nor 
very  greatly  interfere  with  the  functional  activity  of  the 
affected  limb.  There  are,  however,  cases  in  which  this 
favorable  progress  is  not  realized.  The  inflammatory 
and  feverish  symptoms  do  not  completely  subside,  the 
discharge  does  not  diminish,  but  becomes  more  abundant 
and  more  watery  and  sanious.  The  appetite  begins  to 
diminish,  the  red  corpuscles  in  the  blood  to  disappear, 
the  nutrition  to  fail,  emaciation  steadily  to  increase,  un- 
til after  the  lapse  of  a  few  weeks  or  months  hectic  is  de- 
veloped, and  the  case  is  rapidly  hastening  toward  a  fatal 
termination.  It  is  not,  however,  so  much  the  apprehen- 
sion of  a  fatal  issue,  for  in  uncomplicated  necrosis  such  a 
result  must  be  rare,  but  rather  the  fear  that  during  this 
disturbed  constitutional  condition  the  reparative  forces 
will  prove  inadequate  to  form  the  involucrum,  as  it 
should  be  formed,  to  be  an  effective  substitute  for  the 
dead  bone  which  has  separated.  This  failure  becomes 
more  important  when  it  is  remembered  that,  if  full  re- 
generation of  bone  does  not  take  place  promptly  and  at 
the  proper  time,  the  likelihood  is  very  great  that  it  will 
never  lake  place  at  all ;  or,  if  some  secondary  and  later 
attempt  at  involucration  should  occur,  the  result  will  be 
imperfect  and  inadequate.  Of  this  failure  to  perfect  the 
involucrum  our  museums  present  multitudes  of  exam- 
ples, and  in  looking  at  some  of  these  specimens  it  is  easy 
to  see  how  perfectly  useless  a  limb  may  be  rendered  by 
even  a  partial  defeat  of  this  important  process  of  bone 
replacement.  One  very  perfect  example  of  this  defic- 
iency of  involucrum  is  seen  in  Fig.  2450.  In  this  case 
the  young  man  had  suffered  greatly  during  many  months 
of  the  earlier  stages  of  the  disease,  and  when  finally  the 
sequestrum,  involving  almost  the  whole  of  the  shaft  of 
the  tibia,  was  removed,  there  was  to  be  found  nothing  to 
replace  it  except  a  tolerably  strong  fibrous  cord,  in  which 
were  some  small  spurs  and  nodules  of  bone,  not  continu- 
ous and,  therefore,  not  affording  the  slightest  help  in  sup- 
porting the  limb.  A  most  interesting  fact  is  illustrated 
by  the  specimen,  in  the  hypertrophy  which  the  fibula  has 
undergone,  intended  to  make  up  for  the  loss  of  support 
by  the  tibia.  He  lived  several  months  after  the  removal 
of  the  sequestrum,  and  was  able  to  bear  a  little  weight 
Vol.  V.— 9 


on  the  limb,  which  was  growing  strong)  i 
until  he  was  laid  up  by  his  fatal  di- 
nt' the  two  limbs  shows  that  the   fibula  on  the  U, 
side  has  acquired  a  thickness  at  least  threi 
as  in  the  normal  bone,  thus  presenting  a  remarkable  ex- 
ample of  simple  compensatory  hypertrophy. 

How  this  second  danger  of  constitutional  exhaustion  is 
to  he  met  will  probably  be  suggested  by  a  careful  ob 
tiODOf  each  particular  case.  General  nutritive  tonics  will. 
of  course,  be  indicated,  and  the  most  wholesome  ana  in- 
vigorating regimen  insisted  upon.  The  limb  should  not  be 
kept  too  long  functionally  inactive,  and  the  must  perfect 
local  conditions  as  to  free  openings  and  thorough  drainage 
should  be  secured.  Beyond  this  little  can  lie  done,  except 
to  remove  the  sequestrum  as  soon  as  it  is  separated  ;  and, 
perhaps,  it  might  be  justifiable,  if  the  discharge  were  pro- 
fuse and  ill-conditioned,  to  cut  away  the  sequestrum  lie- 
fore  the  process  of  separation  is  complete,  with  the  view 
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of  getting  rid  of  the  irritating  effects  of  its  presence  as  a 
foreign  body  within  the  wound.  Alter  such  removal, 
and  as  soon  as  the  reparative  efforts  are  established  in  the 
wound,  the  Jimb  should  be  gently  exercised  as  it  is  able 
to  bear  it,  so  that  the  compensatory  effort  which  has 
failed  in  the  first  instance  may  be  provoked  again  by  the 
returning  use  of  the  limb. 

The  third  danger,  that  of  haemorrhage,  is  sometimes 
truly  formidable."  In  Studying  the  history  of  the  process 
of  separation,  it  was  stated  that  there  was  a  tendency  to 
extrusion  of  the  sequestrum  precisely  analogous  to  the 
forcing  of  pus,  or  of  foreign  bodies,  toward  the  surface, 
when  these  are  lodged  in  the  soft  parts.  This  tendency 
would  show  itself  more  distinctly,  and  would  be  more 
often  attended  with  success,  if  the  sequestrum  were  not 
imprisoned  so  closely  in  its  bony  case  that  it  cannot  be 
moved.  When,  however,  as  does  occasionally  happen, 
the  involucral  covering  is  deficient  or  incomplete,  then 
we  do  find  the  sequestrum  pushing  itself  in  the  direction 
of  the  least  resistance,  to  find  the  surface  as  it  besl  can. 
It  is  in  these  excursions  of  a  rough  or  sharp-edged  se- 
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queetrum  that  we  find  the  sides  of  arteries  pressed  upon 
mid  worn  through,  till  the  cavitj  of  the  vessel  is  reached 

and  bl I  b<  g ins  i"  flow  out. 

The  clinical  history  oi  these  cases  Is  often  ver)  mis- 
leading. The  firsl  thing  noticed,  perhaps,  is  a  Blight 
bleeding  from  the  Binuses  leading  down  to  the  dead 
bone     This  in  itself  is  nol  avei  matter,  for  it 

often  1 1 : 1 1  »i  ><  - 1 1  —  thai 

in  jumping  or  running,  or  -  i  jtion  of  the  capil- 

lary circulation  of  the  granulations,  as  in  long  stand 
or  in  lifting  heavy  weights,  may  give  rise  to  a  considi  r- 
able  outflow    of  blood   from    the  granulating  surface, 
which   never  reaches  a  formidable  amount,  and  stop 
itseli  i  as  its  exciting  cause  is  removed,     in  the 

cases  now  under  consideration,  however,  the  bleeding 
sunn  recurs,  and  now  it  is  a  sudden,  active  outrush  of 
blood,  which  lasts  perhaps  a  few  minutes,  and  then  again 
ceases  oi  its  own  accord.  This  is  the  deceptive  feature, 
and  sometimes  the  arrest  of  blood  may  last  several  hours, 
oi  even  days,  and  the  Burgeon  begins  to  flatter  himself 
thai  there  is  no  danger.  Be  is  not  long  in  being  unde- 
<  eived.  Another  more  profuse  haemorrhage  lake-  place, 
only  to  prepare  the  way  for  others  more  violent  and  more 
rapidly  recurring,  till"  life  is  either  suddenly  extin- 
guished by  the  greatness  of  the  loss,  or  is  reduced  to  bo 
low  an  ebb  that    no  surgical   promptness  or  skill  can 

save  it. 

The  explanation  of  this  terrible  history  is  simple 
enough.  The  advancing  sequestrum  has  by  steady  press- 
ure worn  a  hole  in  the  side  of  a  considerable  artery. 
The  small  vessels,  through  which  it  has  passed,  have 
been  sealed  by  a  plug  01  fibrin  before  their  coats  give 
way.  and  no  mischief  has  been  done,  but  now  the  side  of 
a  large  vessel  is  perforated,  and  some  blood  escapes  from 

the  opening.  A  plug  of  coagulum  stops  the  outflow  for 
a  time,  until  the  hole  in  the  vessel's  side  grows  larger, 
and  then  other  haemorrhages  take  place,  more  and  more 
severe  as  the  opening  grows  larger,  until  no  coagulum 
will  stop  it,  and  it  hurries  the  patient  lo  his  death. 

Thai  this  statement  of  the  formidable  nature  of  hemor- 
rhage in  some  cases  of  necrosis  is  not  loo  strong  will  ap- 
pear from  the  fact  that,  of  eleven  cases  of  this  form  of 
haemorrhage  in  necrosis  treated  or  seen  by  me,  during 
the  period  of  twenty  years,  most  of  them  in  the  wards  of 
the  New  York  Hospital,  six  have  died.  This  mortality, 
under  circumstances  favorable  for  prompt  and  skilful  as- 
sistance justifies  the  most  alarming  prognosis,  and  sug- 
gests that  promptness  in  recognizing  the  danger  and 
courage  in  attacking  it,  is  the  only  hope  of  saving  a  life 
so  imminently  threatened. 

Of  eleven  cases  seen  during  life  and  examined  post- 
mortem, and  of  two  examined  post-mortem,  but  not  seen 
during  life,  T  have  found  that  in  every  case  it  was  the 
main  artery  of  the  region  that  had  been  opened  by  the  ex- 
truding  sequestrum.  One  case  could  not  positively  be 
ascertained  to  have  occurred  as  above  described,  but  we 
found  the  main  artery  eroded  and  a  sharp  spiculum  of 
bone,    which   might  have  caused   the  opening,    but  the 

edge  of  I ■  was  not  in  such  a  position  as  to  convince  us 

that  it  was  certainly  the  cause  of  the  mischief.  Thirteen 
such  observations  are  certainly  not  enough  to  establish  a 
positive  pathological  law  ;  but  it  seems  to  me  that  the 
uniformity  of  the  testimony  they  afford  is  quite  sufficient 
to  suggesl  a  safe  clinical  rule — that  wherever  repeated, 
unexplained,  and  rapid  haemorrhages  occur  in  a  case  of 
advanced  necrosis,  we  may  believe  that  a  main  arterial 
trunk  has  been  injured,  and  be  guided,  both  in  our  pi 
iinsjs  and  in  our  treatment,  by  this  unpromising  view  of 

the  ease.      The  prognosis,  ,>!'  course,  must  be  grave.      The 

treatment   must  be  unhesitating  and  courageous.     One 

Bingle  object   must  lie  in  the  Burgeon's  mind,  to  reach  the 

seat  of  the  bleeding  and  effectually  to  stop  it.     In  doing 

this  the  reniov  al  of  the  sequestrum  is  a  secondary  matter. 
If  it  be  convenient  and  does  not  occupy  too  much  time, 
gel  rid  of  the  Sequestrum  before  you  seek  the  wound  of 
the  artery.  Hut  if  the  sequestrum  does  not  admit  of 
prompt  and  easy  removal,  do  not  waste  time  upon  it,  but 
proceed  to  secure  the  artery  by  a  well-placed  ligature, 
and  then  you  have  leisure  to  proceed,  iu  the  best  way 


and  without  being  hurried,  to  remove  the  sequestrum. 

This  search  for  the  wounded  artery  will  not  always — per- 
haps I  ought   to  say    will  not   often-  lie  successful.      The 

parts  are  so  distorted  by  the  inflammations  which  have 
been  so  long  iii  progress  in  and  about  the  involucrum  ; 

the  bone  deposits  make  it  so  hard  to  identify  anatomical 
landmarks,  that  il  i<  sometimes  a  tedious  and  difficult 
task  to  find,  and  much  more  to  ligate,  the  injured  v  i  ssel 
in  the  wound.  If  the  apparent  position  of  tin-  wound 
and  the  condition  of  the  soft  parts  will  permit,  such  an 
attempt  Bhould  be  made,  and  not  lightly  abandoned.  If, 
however,  the  bleeding  point  be  entirely  uncertain,  if  the 
Burrounding  soft  parts  are  in  a  condition  of  extensive  in- 
flammatory infiltration,  then  the  question  lies  between 
ligature  of  the  main  trunk  above  the  lesion,  or  amputation. 
That  ligature  above  the  wound  may  be  occasionally  suc- 
ful,  I  do  not  pretend  to  assert  or  deny.  But  when 
\ve  remember  how  little  sure  we  can  be  that  such  a  ligature 
will  not  be  followed  by  distal  haemorrhage,  and  when  we 
remember  how  poorly  our  patient  is  prepared  to  endure 
further  loss  of  blood,  and  when,  still  further,  we  take  into 
deration  the  damaged  condition  of  the  limb,  and 
how  prone  such  a  limb  might  be  to  the  various  accidents 
following  the  ligature  of  its  main  artery,  we  will.  I 
think,  not  often  find  ourselves  impelled  to  adopt  that 
course  of  procedure.  It  has  so  happened  thai  in  all  the 
cases  that  I  have  seen,  both  in  my  own  practice  and  in 
consultation  with  some  of  our  most  eminent  surLreons, 
this  method  has  not  been  recommended,  and.  as  far  as 
I  now  recollect,  has  not  been  proposed.  Of  its  results, 
therefore,  1  cannot  speak  from  my  own  experience. 

In  a  case,  therefore,  in  which  it  seems  unwise  or  im- 
possible to  secure  the  artery  at  the  point  wounded,  am- 
putation becomes  the  only  resource.  It  is  a  mortifying 
alternative,  and  one  whicn  naturally  causes  the  surgeon 
to  hesitate.  It  is  nevertheless  the  clear  indication,  and 
any  hesitation  in  deciding,  or  delay  in  executing  the 
operation  may  be  fatal. 

Tin  Treatment  of  Necrosis,  in  its  usual  manifestations, 
may  be  studied  under  three  indications  :  First,  to  prevent 
or  relieve  the  inflammation  which  is  about  to  terminate 
in  death  of  bone;  second,  to  promote  the  separation  of 
the  dead  from  the  living  bone  ;  third,  to  remove,  or 
facilitate  the  removal  of.  the  sequestrum. 

So  many  of  the  cases  of  necrosis  which  ordinarily  come 
under  the  care  of  the  surgeon  in  the  earliest  stages  of  the 
disease,  are.  in  those  early  stages,  only  cases  of  inflamma- 
tion of  the  bones  or  their  periosteum,  that  we  have  reason 
to  think  that  by  prompt  and  vigorous  treatment  we  may 
sometimes,  by  curing  the  inflammation,  prevent  the  ne- 
crosis. According  to  its  extent  and  locality,  this  threat- 
ening osteitis  may  be  attacked  with  leeches,  hot  fomen- 
tations, blisters,  and  all  our  active  remedies  against  acute 
inflammation,  of  course  combined  with  rest  and  a  strict 
antiphlogistic  regimen.  Where  the  disease  is  localized, 
limited  in  extent,  and  accessible,  as  for  example  in  a 
whitlow,  much  can  undoubtedly  be  done,  if  undertaken 
early,  to  arrest  and  even  abort  the  inflammatory  proci  88, 
and  thereby  save  the  part  from  disorganization.  In  more 
extensive,  less  defined,  and  more  inaccessible  cases  of 
threatening  osteitis,  as  in  the  tibia  and  femur,  much  hope 
cannot  be  entertained  of  controlling  absolutely  the  prog- 
ress of  disease,  but  much  can  be  done,  if  the  disease  and 
its  dangerous  tendencies  be  early  understood,  to  mitigate 
the  severity,  and  therefore  the  dangers,  of  its  progress. 
This  can  be  accomplished  by  ordering  the  patient  at  once 
to  his  bed,  and  placing  the  limb  in  an  elevated  position, 
where  it  should  be  secured  by  some  simple  arrangement 
that  would  prevent  unnecessary  movement,  making  such 
local  antiphlogistic  applications  as  seem  to  promise  best. 
and  placing  the  patient  on  the  regimen  and  diet  most 
adapted  to  carry  him  through  the  Bufferings  and  dangers 
which  are  before  him.  In  the  cases  now  supposed, 
moderate  local  depletion  is  admissible,  but  should  not 
be  carried  too  far.  lest,  by  reducing  tone,  both  locally  and 
generally,  We  favor  the  occurrence  of  the  accidents  it  is 
our  purpose  to  avoid.  Cooling  evaporating  washes,  or 
hot  fomentations  properly  applied,  certainly  will  soothe 
some  of  the  suffering,  if  they  do  not  materially  arrest  the 
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progress  of  the  disease.  The  abscess  should  be  opened 
early  and  the  exit  of  matter  secured  by  drainage-tubes, 
through  which,  once  a  day,  injections  may  be  made,  care- 
fully and  without  force,  of  some  mild  antiseptic  solution, 
as  the  bichloride  of  mercury,  or  carbolic  acid — of  the  first 
say  1  to  5,000,  and  of  the  second  two  parts  to  the  hundred. 
After  the  abscesses  are  freely  discharging,  and  when  the 
local  symptoms  are  greatly  relieved,  the  patient  may  be 
allowed  to  leave  his  bed,  and  may  gradually  be  allowed 
to  use  the  limb  as  he  is  able  to  do  so.  In  many  instances 
the  patients  are  able  to  use  the  limb  as  freely  as  ever  dur- 
ing most  of  the  period  of  sequestration  and  separation, 
and  I  am  disposed  to  encourage  them  so  to  do,  as  mod- 
erate exercise,  even  of  a  diseased  limb,  favors  normal 
nutrition,  and  undoubtedly  improves  reparative  capacity. 
If,  during  this  period  of  separation  the  discharges  con- 
tinue profuse,  it  may  well  happen  that  all  our  efforts 
must  be  directed  toward  sustaining  and  building  up  the 
general  health,  by  tonic  and  nutritive  medicines,  by  the 
best  food  that  the  stomach  will  tolerate,  by  change  of  air, 
and  by  all  the  well-known  methods  in  which  we  try  to 
maintain  and  increase  constitutional  reparative  power. 

The  questions  present  themselves,  supposing  sufficient 
time  has  been  allowed  for  the  processes  of  sequestration 
and  involucration  to  be  fully  completed,  what  shall  be 
done  with  the  sequestrum,  and  what  is  the  best  time  to 
operate  ?  The  answer  to  these  questions  is,  first,  that  the 
sequestrum  is  to  be  removed  as  soon  as  it  is  loose,  and 
second,  that  the  only  way  of  being  sure  of  the  process  of 
separation  being  complete  is  by  exploration  with  one  or 
more  probes.  Placing  one  probe  in  a  sinus,  for  example, 
at  the  lower  part  of  the  region  in  which  the  sequestrum  is 
supposed  to  be,  and  another  at  the  upper  part  of  the  same 
region,  and  making  the  end  of  each  probe  touch  the 
surface  of  the  sequestrum,  and  then  exerting  pressure 
alternately  on  the  two  probes,  we  can,  if  the  dead  bone 
be  very  loose,  easily  discover  a  yielding  under  the  press- 
ure, and  a  movement  which  is  a  certain  proof  of  the 
entire  detachment  of  the  sequestrum.  It  may  sometimes, 
however,  be  quite  impossible  to  feel  sure  that  any  move- 
ment of  the  bone  takes  place  when  we  employ  the  ordi- 
nary probe  in  our  examination.  It  may  be  that  the  bed 
of  granulations,  in  which  the  sequestrum  lies,  embraces 
it  so  closely,  and  holds  it  so  firmly,  that  no  motion  can 
be  impressed  upon  it  by  the  force  winch  the  probes  will 
bear.  Under  these  circumstances  I  have  used  two  small, 
straight,  steel  urethral  sounds,  and  by  pressing  on  them 
firmly,  and  continuing  the  alternate  pressure  first  on  one 
and  then  on  the  other,  I  have  been  able  to  sink  the  se- 
questrum, as  it  were,  in  its  fleshy  bed,  and  soon  to  de- 
velop a  perfectly  distinct  evidence  of  motion.  It  may 
be,  however,  that  in  some  cases  we  cannot  avail  our- 
selves of  this  method  of  ascertaining  the  mobility  of 
the  sequestrum.  The  sinuses. may  not  be  well  situated, 
the  dead  bone  may  be  too  far  from  the  surface,  the  sinuses 
may  be  not  direct,  and  thus  we  may  fail  to  get  the  in- 
formation we  seek.  We  are  then  reduced  to  the  element 
of  time.  If  in  any  given  case  sufficient  time  has  elapsed 
to  render  it  probable  that  sequestration  is  complete,  we 
are  justified  in  proceeding  to  an  operation,  which  in  such 
a  case  of  doubt  ought  to  be  merely  explorative.  We  can 
usually,  by  a  moderate  incision,  and  perhaps  a  few  strokes 
of  the  chisel,  come  down  upon  some  part  of  the  seques- 
trum near  enough  to  be  sure  whether  it  is  movable  or 
not.  In  case  we  find  it  loose,  we  proceed  at  once  to  the 
operation  for  its  removal,  while  if  we  are  assured  that  it 
is  not  yet  movable,  it  is  generally  the  part  of  wisdom  to 
wait  a  few  weeks  longer,  until  the  separation  has  become 
complete.  The  surgeon  may,  however,  sometimes  de- 
cide to  remove  all  dead  bone  that  is  accessible,  although 
it  be  not  separated,  and  will  thereby  diminish  excessive 
and  exhausting  suppuration,  and  relieve,  perhaps,  other 
trying  symptoms  which  the  presence  of  the  large  seques- 
trum has  provoked.  The  remaining,  still  attached,  por- 
tions of  the  dead  bone  will  often  come  away  without  fur- 
ther operation.  The  time  to  be  allowed  for  the  comple- 
tion of  the  process  of  separation  cannot,  of  course,  be 
positively  fixed.  I  have  generally  thought  it  best,  in 
large  sequestra  of  long  bones,  to  allow  at  least  three 


months  before  operation.  Smaller  sequestra,  in  young  and 
vigorous  patients,  will  separate  in  a  much  shorter  lime. 

Having  now  settled  the  question  as  to  the  proprii 
operation,    the    time   of   its   performance    may    b< 
sidered.     A.8  a  general  rule,  it  is  better  to  remove  the 
sequestrum  jjusl  as  soon  as  it  can  be  ascertained  to  be 
loose.     But  if  the  patient  be  much  reduced  in  health,  if 
the  season  be  unfavorable,  and  if  the  discharges  and  the 
sufferings  from  the  local  disease  In-  not  excessive 
hausting,  then  it  is  quite  proper,  and  generally  quite  sale, 
to  wait  until,  by  careful  attention  to  nutrition,  by  fresh 
air  and  exercise,  perhaps  by  change  of  air  ami  surround- 
ings, we  secure  a  better  reparative  condition  of  I! 
tern,  in  view  of  the  often  serious  operation  which  is  c  on- 
templated.     If  there  be  no  consideration-,  of  this  nature, 
the  operation  should  lie  undertaken  without  unnecessary 
delay. 

The  operation  itself  consists  in  releasing  the  seques- 
trum from  its  mechanical  confinement  within  the  ti>Mies, 
and  removing  it.  The  operative  procedure  will  vary, 
therefore,  with  the  extent  and  solidity  of  the  tissues  en- 
closing the  sequestrum,  and  with  the  accessibility  of  the 
sequestrum  from  the  surface.  In  most  cases  of  super- 
ficial necrosis,  or  exfoliation,  it  is  only  necessary  to 
divide  the  soft  parts  covering  the  dead  piece  in  order  to 
remove  it  with  great  ease.  This,  however,  is  not  always 
the  case  in  exfoliation,  for  it  sometimes  happens  that  the 
dead  plate  extends  on  the  sides  of  the  bone  far  from  the 
surface,  and  it  occasionally  occurs  that  a  thin  plate  of 
superficial  necrosis  surrounds  completely  certain  por- 
tions of  the  shaft  of  the  bone,  thus  producing  a  condition 
of  things  which  renders  operation  extremely  tedious  and 
severe,  and,  not  infrequently,  even  then  the  entire  re- 
moval of  the  deepest  portions  of  the  sequestrum  is  not 
accomplished. 

To  take  a  typical  case  of  necrosis  of  the  shaft  of  the 
tibia,  wdiere  the  diagnosis  is  clear,  the  involucrum  suffi- 
cient, and  the  sequestrum  entirely  separated,  the  steps  of 
the  operation  may  be  described  as  follows :  A  free  in- 
cision is  made  on  the  anterior  surface  of  the  limb,  where 
the  bone  is  most  superficial,  and  this  incision  should  ex- 
tend as  far  as  the  supposed  limits  of  the  necrotic  action, 
and  may  be  crossed  by  another  at  about  its  middle,  so  as 
to  give  easy  access  to  the  surface  of  the  involucrum. 
The  flap  then  being  dissected  up  clean  from  the  exposed 
bony  surface,  we  select  the  most  favorable  point  for  at- 
tacking the  bone-case  enclosing  the  sequestrum.  This 
is  generally  to  be  found  at  one  of  the  larger  cloacte, 
which  being  further  enlarged  by  the  chisel  or  gouge,  soon 
gives  us  access  to  the  cavity  in  which  the  dead  hone  lies. 
By  means  of  this  first  exposure  of  the  cavity  we  learn  the 
size,  the  degree  of  freedom,  and  the  extent  of  the  seques- 
trum, and  we  take  our  measures  accordingly.  If  the  se- 
questrum prove  to  be  very  long,  then  the  incision  through 
the  involucrum  must  be  extended  so  as,  if  possible,  to 
release  it  without  breaking  off  any  of  the  irregular  and 
slender  processes  in  which  it  terminates.  About  this  the 
operator  should  he  extremely  careful,  as,  if  any  of  these 
fragments  are  left  in  the  bottom  of  the  wound,  they 
are  apt  to  give  trouble,  and  if  we  cannot  reach  and  re- 
move them  with  slender  forceps  they  are  frequently  a 
long  time  in  making  their  way  to  the  surface,  during 
which  time,  of  course  the  wound  will  not  heal.  In  ex- 
posing one  of  these  large  sequestra,  it  should  be  borne  in 
mind  that  restoration  of  the  involucral  bone  which  we 
are  cutting  away  takes  place  to  only  a  very  limited  extent, 
particularly  in  those  who  have  passed  the  earlier  periods 
of  life.  It  must  be  remembered  that  nature  has  already, 
in  forming  the  involucrum,  accomplished  a  very  elaborate 
and  extensive  restoration  of  bone,  and  if  we  destroy  this 
new-formation  she  will  hesitate  about  repeating  the  pro- 
cess. In  point  of  fact,  we  find  that  the  cavity  left  after 
these  operations  does  not,  except  in  very  young  subjects, 
till  up  with  bone,  but  rather  with  a  firm,  fibrous,  cicatri- 
cial tissue,  which,  while  it  fills  up  the  gap  left  in  the 
bone,  contributes  very  little  to  its  strength.  We  must  be 
careful,  therefore,  not  to  weaken  the  bone  by  any  unneces- 
sary cutting  in  its  transverse  diameter,  though  in  the 
longitudinal  we  may  proceed  with  more  freedom.     The 
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cutting  Is  done  most  satisfactorily,  1  think,  with  a  gouge, 
though  If  a  cloaca  is  not  in  a  favorable  position  for  enlarge 
inciii  :i  small  trephine  answers  a  good  purpose  in  making 
tin-  flrsl  opening  through  the  involucrum.  The  gouge 
and  the  rongeur,  however,  will  lie  all  thai  in  moBl  in- 
Btanci  -  will  i"  required.  After  the  removal  "I  the  seques- 
trum a  careful  examination  Bhould  be  made  with  the 
finger  ami  tin-  probe,  to  make  sure  thai  no  fragments 
remain,  and  thai  no  cavities  arc  lefl  without  sutflcienl 
openii  cure  drains 

Tin  atii r  treatment  <it'  the  wound  is  the  simplest  pos- 
sible. Tin'  skin  Baps  air  laid  together  without  any  at- 
tempts tn  bring  them  in  close  apposition,  ami  the  wound 
is  lightlj  stuffed  with  iodoform  gauze.  As  the  healing 
nf  i  he  wound  must  be  by  granulation,  no  other  dressing 
is  usually  necessary.  With  a  view  of  diminishing  the 
extent  of  tin-  wound  to  in-  healed  by  granulation,  some 
<it    the  German   Burgeons  have  suggested  the  idea  of 

turning    tin-   Bkin  l!a|>s   ilnwn    inlu   the   deep  cavity,  ami 

nailing  them  in  tin-  bone  by  means  <,f  silvered  steel 
naiK.  which  are  removed  when  adhesion  lias  taken  place. 

Jluw  much  this  mighl  diminish  the  area  of  wound  re- 
pair I  cannot  say,  not  having  had  any  experience  with 
the  method,  but  it  seems  reasonable,  and  is  reported  upon 
very  favorably  by  those  who  have  made  trial  of  it.  The 
process  of  filling  up  the  deep  bone  cavity  by  granula- 
tion is  necessarily  slow.  Inpatients  who  are  no  longer 
young,  months  may  elapse  before  tin;  wound  is  en- 
tirely closed;  in  children  and  young  adults  the  healing 
is  more  prompt.  In  any  case,  however,  there  will  re- 
main, after  the  cicatrization,  a  deep  depression  which, 
for  the  reasons  given  above,  nature  seems  incompetent 
to  obliterate.  On  examination  and  maceration  01  such 
a  bone,  years  after  the  healing,  it  will  be  found  that 
the  gap  has  really  been  filled  up  by  fibrous  tissue  rather 
than  by  bone.  A  slow  process  of  modelling  takes  place 
by  which  sharp  edges  and  projecting  points  are  smoothed 
off,  and  some  of  the  involucral  thickening  disappears; 
but  the  dee])  scar  in  the  bone  always  remains  to  testify 
to  the  serious  damage  which  the  pari  has  received. 

Thomas  M.  Markoe. 

NEMATODES  are  thread-like  or  round  worms,  having 
slender  or  even  filamentary  bodies  without  segments  or 
appendages  ;  the  skin  is  thick  and  clastic  ;  it  sometimes 
has  prominences  or  bristles  ;  the  mouth  is  at  the  extrem- 
ity, and  is  sometimes  soft,  in  other  cases  it  has  horny  lips, 
or  even  jaws  and  teeth.  The  intestine  usually  extends 
from  the  mouth  to  the  aims  in  the  posterior  part  of  the 
body  ;  in  some  cases  there  is  neither  anus  nor  intestinal 
tract.  The  sexual  organs  ami  their  openings,  as  well  as 
the  anus,  are  on  the  abdominal  surface.  The  female 
opening  is  usually  near  the  middle,  while  the  male  organ 
is  near  the  anus  and  is  often  surrounded  by  horny  rods, 
which,  during  copulation,  enter  the  female  opening.  The 
male  is  much  smaller  than  the  female.   The  time  requirei  1 
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for  the  development  of  the  worm  after  impregnation  is 
variable.  In  some,  as  in  trichina?,  the  process  is  com- 
pleted in  a  day  or  so  ;  in  others  it  may  be  months  before 
the  embryo  is  perfect,  as  in  ascaris  lumbricoides.  There 
are  endless  variations  between  these. 

It   has  seemed  to  the  writer  as  if  there  might  be  some 
practical  advantage  in  grouping  together  the  worms  of 


this   class,    thus  enabling  the    Searcher    more   readily   to 

compare  different  varieties, 

There  are  perhaps  a  thousand  varieties  of  round  worms. 
Only  those  more  or  less  frequently  infesting  human  be- 
ings are  mentioned  here. 

The  nematodes  which  are  found  as  parasites  in  mail 
maybe  classed  in  four  families:  (1)  ascarides,  (2)  stron- 
gylides,  (8)  trichotrachelides,  and  (4) 
hlariffi.      In    the  first   are  ascaris  lum- 

bricoides,   oxyuris  vermicularis,   and 

ascaris     mystax  ;     in     the    second    are 

eustrongylua  gigas,  strongylus  longe- 
vaginatus,  ami  dochmius  duodenalis; 
in  the  third  are  trichocephalus  dispar 
and  trichina  spiralis  ;  and  in  the  fourth 
dracunculus  medinensis  and  other  Ma- 
ris. 

Ascaris,  plural  ascarides,  is  the  name 
given  to  a  group  of  nematode  worms, 
of    which    three    varieties    have     been 

found  infesting  human  beings.  The 
commonest  and  largesl  of  these  is  As- 
caris lumbricoides  of  Linnaeus  (himbri- 

coid  or  round  worm).  This  has  been 
known  at  least  two  thousand  years. 
Aristotle  gave  these  worms  the  name 
of  it Tf)oyyv\oi,  while  he  called  the  oxy- 
uris aaxapis.  The  present  classification 
is  that  of  Linnaeus.  Leuckari  says  there  are  about  two 
hundred  varieties  of  ascarides  known  at  present.  In  ap- 
pearance it  resembles  the  common  earth-worm.  The 
males  are  from  four  to  six  inches  (150  mm.)  long,  the 
females  from  ten  to  fourteen,  or  even  eighteen  inches  |  WO 
mm.).  They  are  pointed  at  both  ends  and  have  a  three- 
lobed  mouth.  The  tail  of  the  male  has  a  double  spiculum. 
or  penis.  In  the  female  the  reproductive  orifice  is  near 
the  centre  of  the  body.  It  has  been  estimated  that  one 
female  may  contain  sixty  millions  of  eggs.  It  is  sup- 
posed that  these  do  not  develop  for  a  long  time  after  be- 
ing passed  with  the  faeces,  and  they  resist  changes  in  tem- 
perature and  other  adverse  influences  very  well.  The 
mode  of  development  of  the  embryo  and  its  manner  of 
entrance  into  the  human  body  are  little  understood  ;  but 
it  has  been  suspected  that  contamination  of  drinking- 
water  from  privy  Bewage  may  be  the  chief  means  by 
which  the  embryo  trains  admittance  to  the  intestinal 
canal.  It  is  not  known  whether  this  transfer  occurs 
while  the  embryo  is  in  the  vzii  or  after  its  escape.  If 
any  intermediary  host  is  required,  the  embryo  can  cer- 
tainly make  but  little  progress  there,  while  its  develop- 
ment in  the  intestine  of  man  proceeds  rapidly. 

The  round  worm  inhabits  the  middle  part  of  the  small 
intestine:  there  are  usually  a  number  together,  and  this 
number  may  be  enormous;  one  thousand  are  reported 
to  have  been  found  in  the  intestine  of  one  patient. 

Ascaris  lumbricoides  also  infests  the  pig  and  beef:  it 
is  found  in  all  countries,  but  is 
particularly  abundant  in  warm  cli- 
mates; dryness  does  not  destroy 
the  eggs  or  prevent  the  develop- 
ment of  the  embryo. 

Nothing  definite  is  known  about 
the  age  to  which  the  round  worm 
may  attain  ;  but  it  probably  does 
not  live  over  a  year  in  its  host. 

Cobbold  has  watched  the  devel- 
opment of  the  contents  of  tin 
to   the  embryonal    stage    in    fresh 
water,  and  kepi  the  embryos  alive 
for  three  months  ;  but  experiments 

of  propagating  the  worm  by  feed- 
ing the  eggs  to  animals  have 
proved  unsuccessful.  The  hypothesis  that  they  are  in- 
troduced by  means  of  drinking-water  would  lie  supported 
by  the  observation  that  they  are  more  frequent  in  the 
country  than  in  the  city,  and  among  those  who  are  care- 
less in  their  habits. 

A  few  round  worms  in  the  intestines  would  probably 
cause  no  symptoms ;   when  more  numerous  they  induce 
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itching  of  the  nose,  colic  about  the  umbilicus,  distended 
epigastrium,  disturbed  appetite,  salivation,  and  mucous 
or  even  bloody  movements  from  the  bowels  ;  sometimes 
there  are  puftiness  of  the  face,  darkness  of  the  eyelids,  un- 
equal pupils,  bad  breath,  emaciation,  and  nervous  symp- 
toms, such  as  irregular  pulse,  dreams,  gritting  of  the 
teeth,  etc.  But  worms  are  so  often  present  that  doubt- 
less man}'  symptoms  are  referred  to  them  for  which  they 
are  blameless.  The  only  sure  diagnostic  point  is  seeing 
the  worms  or  finding  their  eggs  in  the  f:eces.  It  is  doubt- 
ful whether  the  worms  ever  become  so  massed  during 
life  as  to  cause  obstruction  of  the  bowels.  It  has  been 
thought  that  some  of  the  symptoms  ascribed  to  worms 
were  due  to  a  peculiar  acrid  matter  excreted  by  them  ; 
this  is  probably  of  an  oily  nature,  as  it  is  extracted  by 
alcohol.  Cobbold  states  that  various  observers  have  had 
unpleasant  irritation  of  the  conjunctival  and  bronchial 
mucous  membrane,  from  examining  lumbricoids. 

Round  worms  occasionally  wander  into  other  cavities 
connecting  directly  or  indirectly  with  the  intestines,  as 
the  stomach,  oesophagus,  nose,  larynx,  Eustachian  tubes, 
pancreatic  and  biliary  ducts,  peritoneal  or  pleural  sars, 
bladder,  etc.,  and  in  the  subcutaneous  tissue  they  may  be 
found  in  "worm  abscesses;"  these  have  been  noticed 
especially  in  the  umbilical  and  inguinal  regions,  which 
points  correspond  to  the  most  frequent  locality  of  hernia 
in  children  and  adults.  But  what  share  the  worms  have 
in  the  production  of  the  abscess  is  undetermined. 

In  the  treatment  of  round  worms,  santonin,  or  some  of 
its  compounds,  is  the  most  successful  remedy. 

As  we  do  not  certainly  know  the  mode  of  entrance  of 
the  parasite,  the  only  prophylactic 
measure  to  be  suggested  is  to  be  care- 
ful of  the  drinking-water.  We  should 
have  it  filtered  or  boiled,  and  should 
pay  great  attention  to  cleanliness. 

Ascaris  rayslax  is  the  round  worm 
of  the  cat  and  dog.  Cobbold  reports 
having  found  it  in  children.  The  male 
attains  a  length  of  six  centimetres  (2-J 
inches),  the  female  twice  that  length. 
It  has  two  wing-like  appendages  placed 
at  the  side  of  its  head  like  a  hood. 
The  eggs  are  somewhat  smaller  than 
those  of  A.  lumbricoides  ;  the  embryo 
requires  three  or  four  weeks  for  its  de- 
velopment. It  is  not  known  how  these 
worms  gain  entrance  into  the  intestine, 
but  probably  the  eggs  are  licked  from 
the  hair  of  the  animal,  or  children  get 
them  on  their  fingers  and  thence  into 
their  mouths. 

Leuckart  found  embryos  from  0.4 
mm.  to  2.0  mm.  in  length  in  the 
stomach  of  a  cat.  In  the  small  intes- 
tine, when  they  have  attained  a  length 
of  about  three  millimetres,  they  cast 
their  skins,  and  instead  of  a  boring  tooth  acquire  the  three 
lips  peculiar  to  ascarides. 

Cobbold  says  that  Nelson  studied  the  subject  of  the 
impregnation  of  the  nematodes  in  this  worm ;  from  his 
observations  he  thought  that  this  occurred  when  the 
thimble-shaped  spermatozoa  penetrated  the  unimpreg- 
nated  or  ovarian  ovum. 

Owing  to  its  smaller  size,  the  symptoms  induced  by 
this  worm  would  be  less  marked  than  those  from  A. 
lumbricoides.     The  treatment  would  be  the  same. 

Asr<trig  maritima  is  described  by  Leuckart,  from  the 
examination  of  one  specimen  from  Greenland,  as  being  | 
inch  long  by  -£s  inch  broad. 

O.ryuris  vermieularis  is  a  nematode  worm  of  the  family 
.  of  ascarides  ;  it  is  one  of  the  most  frequent  of  parasites, 
being  found  in  all  climates  ;  it  infests  especially  the  cae- 
cum, and  is  more  frequently  found  in  children.  It  is 
often  called  thread-worm,  seat-worm,  or  pin-worm.  It  is 
cylindrical,  small,  white,  and  tapering  at  the  ends.  The 
mouth,  closed  by  three  small  nodular  lips,  leads  to  a  di- 
gestive tube  terminating  in  an  anus  near  the  tail.  The 
male  is  three  to  five  millimetres  long  ;  the  tail  is  rather 
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blunt   and  curved  anteriorly  ;  the  excretory  duct  from 
the  testicles  terminates  in  a  book-like  penis  at  the 

very  near  the  end  of  the  animal. 

The  female  is  nine  to  twelve  millimetres  long;   the 
anus  is  at  the  commencement  of  the  tail,  t lie  vulva  in 
front  of  the  middle  of  the  body  ;  when 
the  uterus  is  full  of  eggs  it  distends  the  I 

whole  body.  j     ? 

This  parasite  completes  its  course  from  \ 

egg  to  sexual  maturity  in  the  alimentary  \    P 

canal  of  the  same  person.     An  egg  in-  / 

troduced    into    the   human    stomach   is 
hatched  in  a  few  hours  ;  the  young  worm  "^"SSsSS* 
then   passes   to   the  small  intestine   and     ural   Bize).    Tho 
soon   shows  the  difference  between  the     l»rg«  worm  Is  a 
sexes;    the  place   where   union   of    the     onra^arlTSalra 
sexes  occurs,  and  where  the  worm  most    (Heller.) 
commonly  dwells,  seems  to  be  the  caecum  ; 
but  the  worm  may  be  found  at  any  point  from  the  upper 
part  of  the  small  intestine  to  the  anus  ;  it  may  be  present 
in  immense  numbers. 

Leuckart  and  Cobbold  say  that  if  the  eggs  be  placed  in 
a  moistened  envelope  and  exposed  to  the  sun's  heat  for  a 
fewr  hours,  they  become  worms.  Three  enthusiastic  pu- 
pils of  Leuckart  swallowed  some  oxyuris  eggs,  and  in 
fifteen  days  found  the  young  worms  in  their  stools. 

Heller  says  that  the  eggs  live  but  a  short  time  in  water, 
and  hence  excludes  this  as  the  medium  in  which  they  enter 
the  human  body  ;  but  they  live  after  being  dried.  The 
general  impression  seems  to  be  that  they  are  taken  up  by 
the  finger-nails  or  hands  from  the  parts  about  the  anus 
and  thus  conveyed  to  the  mouth,  or  else  are  placed  on 
food  or  something  which  is  introduced  into  the  mouth  of 
another  person.  The  excessive  itching  and  consequent 
scratching  of  the  anus  induced  by  oxyurides  increases 
the  chances  of  getting  them  on  the  hands.  From  their 
very  small  size  they  may  be  mixed  with  meal,  especially 
if  coarse  ground. 

These  worms  are  found  in  individuals  of  either  sex  or 
of  any  age,  but  are  more  frequent  in  women  and  chil- 
dren ;  they  may  continue  to  infest  the  patient  for  a  life- 
time. 

Although  existing  throughout  the  intestines,  and  espe- 
cially in  the  caecum,  it  is  only  in  the  rectum  that  they 
induce  symptoms ;  here  they  may  cause  excessive  itch- 
ing. In  females  they  may  enter  the  vulva  and  vagina, 
and  cause  just  as  annoying  itching,  perhaps  leading  to 
masturbation.  In  males  they  may  lead  to  excessive  ven- 
ery  or  involuntary  emissions. 

This  disease  may  be  suspected  when  there  is  much  itch- 
ing about  the  anus,  or  when  children  handle  their  pri- 
vates ;  if  the  worms  are  not  seen  on  examination  they 
may  be  secured  by  a  small  enema  given  when  there  is 
itching  ;  eggs  may  be  found  microscopically  by  scraping 
a  little  mucus  from  the  rectum  and  mixing  with  a  three- 
fourths  per  cent,  solution  of  salt. 

The  disease  is  often  difficult  to  cure,  because  the  medi- 
cines given  are  absorbed  in  the  small  intestine  before 
coming  into  contact  with  the  worms  in  the  cecum.  It 
is  well  to  give  laxatives  and  wash  out  the  intestines,  and 
if  the  case  is  very  troublesome  a  large  enema  may  be 
given  by  Ilegar's  method,  with  the  patient  in  the  knee- 
elbow  position.  This  enema  should  be  of  a  saline  or 
soapy  solution,  as  plain  water  is  apt  to  irritate. 

If  the  worms  are  gotten  rid  of,  reinfection  should  be 
guarded  against  by  great  cleanliness  of  the  hands  and 
finger-nails. 

Eustirongylut  gigas  is  the  largest  known  round  worm  or 
nematode  ;  the  female  may  attain  the  length  of  one  metre 
(39  inches),  the  male  400  mm.  (16  inches).  The  mouth  is 
six-sided  and  surrounded  by  six  papillae  ;  during  life  the 
worm  is  reddish  in  color.  The  male  organ  is  a  small  spic- 
ule, often  projecting  from  the  cloaca,  surrounded  by  a 
cup-shaped  bursa  having  papilla:  along  its  edges.  The 
female  sexual  opening  is  found  about  70  mm.  from  the 
cephalic  end.  The  history  of  the  development  of  this 
worm  is  not  fully  known,  but  its  larva'  probably  exist  in 
certain  fish.  The  worm  has  been  found  in  the  wolf,  dog, 
fox,  and  more  especially  in  the  mink  ;  in  a  few  cases  it 
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has  been  Found  in  man  lis  usual  location  i  In  tin-  pel- 
vis of  the  kidnei  ;  bo  that  the  larva,  when  introduced  to 
tin-  stomach  of  the  uobi .  must  be  bj  Bize  or  physical  char- 
:ii -ii  ristii  -  suited  to  make  it >>  waj  to  thai  location. 

The  diagnosis  would  be  rendered  possible  only  by  the 
discover]  ol  Bome  of  the  i  ggs  in  the  urine,  in  a  case  pre- 
senting symptoms  oi  kidnej  disease. 

Strongylus  duo,  •hylostotnum  duo- 

denale) ib  a  cylindrical  worm  with  a  hard  mouth,  sup- 
plied n  iiii  ^i\  hook  lik<-  teeth,  a  muscu- 
a       I,         lar    pharynx,   and   an  intestine  which 
i. lii  n  contains  blood.     The  male  is  from 
_^       i        <;  to  l"  nun.  >i  to  .,  inch)  long,  the  fe- 
y       i         male  10  to  is  mm.  (J  to  ,T   inch),  with  a 
/  conical  tail;  the  sexual  opening  lies  just 

behind  the  middle  of  the  body.  The 
Fio.  24G1.— sir..,,  eggs  are  oval,  and  0.05  mm.  in  length, 
lug,  ,,r  inchyiosto  Cobbold  says  "  the  mode  of  reproduction 
mum  Duodenaie  is  viviparous,"  while  Heller  says :  "In 
££?V,ftL£  them  (the  eggs),  in  twenty-four  hours 
(HeUer.)  in  moist  places,  worm-like  embryos  de- 

velop and  creep  out,  and  under  favorable 
circumstances  may  live  free  for  Borne  time  and,  shedding 
their  skins  from  time  to  time,  grow  larger.  The  subse- 
quent development  is  unknown."  Ii  is  nol  known  how 
man  acquires  this  parasite,  but  from  observations  of 
Leuckart  on  dochmius  trigonocephalus,  which  infests  the 
dog,  ii  is  probable  that  the  human  dochmius  passes  its 
youth  in  a  leech-like  stage  in  dirty  water,  and  with  this 
enters  the  intestines.     Its  habitat  is  the  lower  part  of  the 

duodenum  i  whence  its  name)  and  the  jejunum.  By  its 
head  it  adheres  like  a  leech  between  the  transverse  folds 
of  the  mucous  membrane.  There  may  be  only  a  few  or  as 
many  as  a  thousand  in  one  patient.  There  is  one  male  to 
about  three  females.  This  parasite  is  found  chiefly  in 
Italy,  Egypt,  and  Brazil.  It  is  considered  as  the  cause 
of  a  certain  form  of  chlorosis,  which  is  frequent  in  these 
countries,  also  of  cases  of  amemia  found  among  miners. 
It  induces  this  not  only  by  the  blood  it  sucks  from  the 
intestines,  but  by  the  bites  continuing  to  bleed  when  it 
changes  its  position.  The  .symptoms  are  paleness,  fa- 
tigue, disturbances  of  digestion,  palpitation,  and  bruits  in 
the  jugular  veins,  while  the  fat  about  the  body  is  not 
lessened  ;  the  spleen  is  not  enlarged,  and  both  it  and 
the  liver  may  even  be  smaller  than  normal;  fever  is 
rare.  The  duration  of  the  disease  varies  from  weeks  to 
years,  depending  greatly  on  the  number  of  parasites 
present. 
The  diagnosis  depends  on  the  symptoms,  as  anchylos- 

toma  or  their  eggs  lia\c  not  been  found  in  the  dejections; 

perhaps  a  careful  microscopic  examination  might  detect 
the  latter,  which  would  much  resemble  the  eggs  of  oxy- 
uris  vermicularis,  but  would   be  more  intimately  mixed 

with  the  faeces,  as  they  come  from  a  point  higher  up  in 

the  intestine. 

As  the  anchylostomum  lives  upon  the  blood  of  its  host, 
not  upon  the  intestinal  contents,  the  remedies  would  have 
to  act  through  the  bl 1  or  else  poison  the  worm  by  com- 
ing in  contact  with  its  skin.  The  remedy  used  for  it  in 
Brazil,  with  asserted  success,  is  the  juice  of  gammeleira 

(ficus  doliaria),  ami  Griesinger  advises  calomel  and  oil  of 
turpentine.  In  addition  to  these,  tonic  remedies  are  re- 
quired. Griesinger  estimated  that  one-fourth  of  the  in- 
habitants of  Egypt,  where  he 
was  living,  Buttered  from  an- 
chylostoma, 

Vrichoeephaius  dispar  or 
whip-warm,  Formerly  improp- 
erly called  Frichuru (the head  I'10   '-M,;2    Monomphalus  t>,~ 

,  11  ,i        ,     i  v:,r  (natural  size).     </,  1-  emaU- ; 

being  regarded  as    the  tad),     ^  ,]lali.    ,  n.iur') 

lull  mi's  to  the  class  o|    nema- 

todes.  The  head  and  neck,  comprising  nearly  two-thirds 
the  length  "I  the  worm,  are  threadlike,  w  ith  a  longitu- 
dinal band  of  minute  papilhe  on  the  under  surface,  which 
perhaps  aids  it  in  retaining  iis  position  in  the  bowel.  The 
body  is  about  1  mm.  thick  ;  that  of  the  male  is  curved  on  it  - 
Self,  while  that  of  the  female  is  nearly  straight.   This  worm 

may  be  I  or  .">  cim.  (2  inches)  long;  it  inhabits  chiefly 

the  colon  and  CffiCum.      It  has  an  alimentary  canal.     The 
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Opening  of  the  female  sexual  organs  i-  at  the  commence- 
ment of  the  thick  part  of  the  body  ;  the  male  Organ  pro- 
jects   from    the   anus   at    the   end  of   the    body.      Tl 

are  brownish,  oval,  and  have  small,  bright  nodules  at  the 
(mis;  their  embryonal  development 
probably  requires  months,  and  it  is 

not   known  where    this    lakes    place ; 

perhaps  (as  Leuckart  thinks,  there  is 
no  intermediary  host  for  this  parasite, 
The  yearly  production  of  eggs  from 

one  female  has  been  estimated  at 
tin.  e  or  four  hundred  thousand.  In  the  alimentary  canal 
embryos  arc  said  to  develop  in  four  or  five  weeks.  There 
an-  usually  but  few  of  these  worms  present,  but  in  one 
case  Rudolphi  found  over  one  thousand.  They  occur  in 
patients  of  all   ages  and  in  almost  all  parts  of  the  world, 

but  are  particularly  frequent  in  some  parte  of  Africa. 

In  the  cecum  and  colon  the  body  and  lower  part  of  the 
neck  lie  free  on  the  mucous  membrane,  while  the  head 
and  anterior  part  of  the  neck  cling  to  the  membrane,  and 
have  even  been  supposed  to  be  embedded  in  it. 

Heller  says  he  lias  often  found  a  hundred  worms  in 
the  caecum  without  appreciable  change  in  the  mucous 

membrane.  Some  authors  have  (probably  enoncously) 
ascribed  severe  nervous  symptoms  to  the  presence  of 
these  worms  ;  others  have  ascribed  to  them  the  causation 
of  typhoid  fever.  As  we  know  of  no  symptoms  certainly 
induced  by  them,  a  diagnosis  would  be  confirmed  only 
by  their  passage  or  by  finding  their  eggs  in  the  stools. 
In  regard  to  treatment  no  remedy  is  known,  and  perhaps 
the  only  likely  treatment  would  be  by  forced  enemata 
and  purgatives. 

Trichina  spiralis  in  its  sexually  mature  state  is  a  minute 
nematode  ;  the  male  being  1.5  mm.  (-,'.  inch)  long,  the  fe- 
male 3  mm.  (!)  inch);  the  body  is  thread  like  and  curved 
anteriorly;  the  head  is  pointed  and  un- 
armed ;  the  fail  of  the  male  has  a  bilobed 
appendage,  between  whose  branches  is 
the  cloaca  containing  the  penis  and  anus. 
The  female  is  larger  ;  the  genital  outlet 
is  near  the  anterior  extremity  ;  the  ova 
are  about t^To  i"eh  long  ;  reproduction  is 
viviparous. 

As  found  in  the  human  being  young 
trichina'  are  spirally  coiled  worms  in  oval 
cysts  ;  they  are  scarcely  visible  to  the 
naked  eye.  being  1  mm.  by  0.033  mm. 
(A  by  t,\„  inch)  in  size. 

Sexually  mature  trichina'  inhabit  the 
intestinal  canal  of  numerous  warm- 
blooded animals,  especially  mammalia; 
they  live  four  or  five  weeks  ;  the  second 
day  after  entering  the  intestines  trichina 
attain  maturity.  The  eggs  of  the  female 
are  (leva  loped  in  the  uterus  to  tilaria-like 
embryos,  which  are  born  without  shells, 
after  the  sixth  day  ;  they  number  ten  to 
fifteen  thousand.  They  soon  wander, 
penetrating  the  walls  of  the  intestines, 
and  entering  the  striped  muscles  gener- 
ally (except  those  of  the  heart  i,  where 
they  develop  into  the  trichina',  as  found, 
in    fourteen    days;     after    some    months 

these  acquire  a  calcified  cyat  wall  ;  during 

this  time  they  develop  into  adults  and  the 
sexes  are  recognizable.  The  immigration 
of  large  numbers  may  induce  death  from 
fever,  peritonitis,  etc. 

Infection  of  man  usually  comes  from  swine,  which  get 
them  from  rats,  who  in  their  turn  have  them  from  man, 
or  swine,  by   eating   the    fieces    or   meat.      Hence  micro- 

Bcopic  examination  of  swine's  Hesh  is  desirable  as  a  pro- 
phylactic measure. 

Leuckart  estimated  that  a  single  ounce  of  cat's  flesh 
which  he  examined,  contained  885,000  trichime  ;  a  like 
proportion  in  a  man  of  average  weight  would  trive 
3(10. Ollll. 1100  or  more. 

It  has  been  impossible  to  experimentally  infect  birds 
with  them. 
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The  symptoms  of  infection  are  anorexia,  prostration, 
and  rheumatoid  pains  and  swelling  in  the  limbs,  but  not  in 
the  joints  ;  sometimes  the  limbs  are  contracted  ;  in  severe 
cases  death  occurs  from  diarrhoea  and  exhaustion.  When 
trichinae  have  entered  the  muscles  no  treatment  avails  to 
kill  them,  but  if  there  be  reason  to  suspect  the  meat  soon 
after  it  has  been  eaten,  we  may  give  emetics,  purge,  and 
administer  anthelmintics.  The  subsequent  symptoms 
correspond  to  the  period  of  development  of  the  trichinae  ; 
the  ova  are  developed  in  large  numbers ;  the  embryos 
escape  from  the  second  to  the  sixth  week,  and  work  their 
way  into  the  muscles ;  hence  symptoms  from  this  cause 
would  come  about  a  fortnight  after  ingestion  of  the  af- 
fected meat,  and  continue  for  four  or  five  weeks.  From 
the  rapidity  with  which  trichinae  reach  the  peripheral 
muscles,  it  would  seem  that  they  might  be  transported 
by  the  blood,  but  the  writer  has  been  unable  to  find 
any  exact  observations  confirming  this  view,  and  from 
their  size  they  probably  would  form  emboli  in  the 
capillaries.  Trichinae  produce  symptoms  while  they 
are  in  the  intestines  and  are  passing  into  the  muscles, 
but  after  becoming  encysted  they  may  remain  harm- 
less. In  the  second  stage  there  is  facial  oedema,  the 
muscles  are  hard  and  painful,  there  is  dyspnoea,  and 
fever  and  emaciation  are  present.  Where  the  disease 
ends  in  recovery  there  is  usually  improvement  by  the 
fourth  week.  During  the  migration  of  the  worms  the 
temperature  of  the  host  may  rise  to  from  102°  to  105° 
F.  or  more. 

The  diagnosis  may  be  confirmed  during  the  first 
weeks  by  finding  trichinae  in  the  evacuations,  subse- 
quently by  finding  them  in  the  muscles. 

They  are  most  apt  to  come  from  pigs  that  feed  on 
offal  or  pasture  in  fields  manured  by  sewage,  etc. 

Cobbold,  in  his  "Parasites  of  Man  and  Animals," 
gives  a  long  list  of  outbreaks  of  the  disease  (called 
trichiniasis  or  trichinosis).  Many  cases  have  been  re- 
ported in  this  country.  In  1868  the  writer  of  this  ar- 
ticle had  several  cases  under  his  observation  in  the 
New  York  Hospital,  in  which  the  diagnosis  was  con- 
firmed by  microscopic  examination  of  portions  of  mus- 
cle removed  from  the  deltoid  region  during  life. 

In  these  cases  the  disease  came  from  eating  raw  or 
rarely  cooked  ham.  In  parts  of  Germany  where  trich- 
iniasis occurs  most  frequently,  the  people  often  eat 
raw  pork  chopped  fine  with  onions.  Sausages  of  vari- 
ous kinds,  not  sufficiently  cooked,  are  common  sources 
of  infection.  The  treatment  must  be  almost  entirely 
prophylactic.  This  would  consist  in  exposing  all  parts 
of  the  meat  to  a  high  temperature  ;  experiments  seem 
to  show  that  a  temperature  of  160°  F.  for  a  few  min- 
utes will  kill  trichinae ;  but  the  boiling-point  certainly 
will. 

FUarm  are  described  by  Leuckart  as  slender  worms 
of  considerable  length,  which  either  inhabit  the  stom- 
ach of  their  host,  or  more  commonly  the  serous  cavi- 
ties or  connective  tissue.     Some  of  them  live  in  the 
heart.     The  cephalic  extremity  has  a  circular  or  trian- 
gular mouth  surrounded  by  six  or  more  small  papilla.'. 
The  tail  is  moderately  long,  and  in  the  male  is  spiral, 
and  often  rough  on  the  concave  side,  and  has  two  spic- 
ula  projecting   from  it.     In  the  female  the  vulva  is 
usually  in  the  anterior  half  of  the  body.     The  uterus 
sometimes    contains    eggs   with  hard   shells   (in    which 
case  they  develop  outside  the  maternal  body),  or  free  em- 
bryos which  undergo  metamorphosis  with  a  change  of 
host. 

Filaria  Bancrofti  and  F.  medinensis  have  been  de- 
scribed in  the  articles  ou  Filaria  Sanguinis  Hominis  and 
Dracuuculus  Medinensis.  Other  varieties  of  filaria  en- 
countered in  man  are  the  following  : 

Filaria  loa  is  the  name  given  by  Surgeon  Guyot  to  a 
white  worm,  about  an  inch  and  a  fourth  in  length  (30  to 
32  mm.)  and  as  thick  as  a  fine  violin  string,  found  under 
the  conjunctiva  of  patients  in  the  Congo  and  other  parts 
of  Africa.  It  is  pointed  at  one  end,  blunt  at  the  other. 
The  natives  say  that  after  some  "years  the  worm  volun- 
tarily quits  the  organ."  Other  worms  of  this  class  men- 
tioned by  Cobbold  are  :  Filaria  lentis,  which,  as  the  name 


implies,  has  been  found  in  the  crystalline  lens.  It  is  de- 
scribed as  being  from  one-sixth 'to  three-fourths  of  an 
inch  long.  Cobbold  thinks  the  worms  were  probably 
immature  wandering  nematodes,  belonging  to  some  other 
variety. 

Filaria  labialis  is  the  name  given  to  a  worm  found  in 
a  pustule  on  the  upper  lip   in  a  patient  at   Napi 
was  a  male,  cylindrical  in  shape,  and  one  and  a  fourth 
inch   long  ;  the  mouth   was  armed  with   four   papillae. 
Leidy  describes  a  similar  worm. 

FUaria  hominis  mis,  described  by  Dr.  Leidy,  also  from 
a  single  specimen,  was  five  inches  long,  a  white  opaque 
filaria,  mouth  round,  the  posterior  end  obtuse  and  hav- 


Fig.  2465. — Leptodera  Intestinalis.  a.  Adult  female  and  separate  figure  show- 
ing a  portion  of  the  body  with  ova  in  situ.  The  two  outlined  figures  repre- 
sent profile  and  front  views  of  the  tail,  b,  c.  Eggs  with  imperfectly-formed 
embryos;  </,  larva.  Highly  magnified.  (After  Bavay,  in  Cobbold's  ''Para- 
sites.") 

ing  a  minute  booklet.  Cobbold  thinks  this  also  was  an 
immature  worm. 

FUarm  trachealis  is  also  considered  by  Cobbold  as  a 
"  juvenile  stage  of  growth  of  some  species  of  round 
worm."  A  number  of  these  worms,  each  about  one-fif- 
tieth of  an  inch  in  length,  were  found  in  the  larynx  and 
trachea  of  a  person  who  died  from  a  disease  affecting  t he- 
lower  extremities.  Leuckhart  (motes  a  case  where  nema- 
todes fifteen  to  twenty-six  millimetres  long,  were  found 
in  the  lungs  of  a  boy  ;  these  were  described  as  strongylus 
longevaginatus  by  Diesing. 

Filaria  bronchialix  (hamularia  lymphatica  of  Treutler) 
is  a  filamentary  worm  about  twenty-seven  millimetres 
long,  curved  at  both  ends,  in  color  dark  brown  with 
white  spots,  the  posterior  end  being  semi-transparent.  At 
the  anterior  extremity  it  has  two  hooks.     Specimens  of 
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this  worm  were  found  in  the  enlarged  bronchial  glands 
<>t  a  phthisical  patient  by  Treutler. 

I !  i  in-  name  given  by  <  lobbold  I 

tains  worms  found  post  mortem  by  I'.  Manson  in  a 
Chinaman,  in  issi .  Thej  "  were  found  in  the  loose  areo- 
lar tissue  behind  the  kidneys,  and  in  the  subperitoneal 
areolar  tissue  in  tin-  Banks  and  iliac  fossae.  There  were 
twelve  in  all.  white,  twelveto  fourteen  inches  long,  one- 
eigbtb  "i  an  inch  wide,  and  one-sixtietb  thick;  ends 
rounded,  one  end  lipped,  the  other  with  a  short  longitu- 
dinal slit.  This  seems  to  i»-  the  only  reported  case. 
This  patient  had  filariee  sanguinis,  and  died  after  an  op- 
eration for  lymph  Bcrotum,  Ji  is  not  known  whether 
this  worm  has  anj  pathological  importance. 

Leptodera  [anguillula)  stercoral™  N  the  name  given  to  a 
small  nematode^  of  an  inch  long,  ,'.,  thick)  which  was 
Been  in  man;  cases  "i  Cochin-China  diarrhoea.  When 
present  ii  was  found  in  immense  numbers,  computed  at 
hundreds  of  thousands.  'I  hey  were  found  in  all  parts  of 
the  intestinal  canal,  and  even  in  communicating  gland- 
duets.      They  develop  in  about  the  days. 

A  somewhat  larger  species,  found  under  similar  cir- 
cumstances, is  leptodera  intettinalis. 

Chat.  E.  Hockley, 

NENNDORF  is  a  sulphur  spa  in  llesse  Nassau,  lying 
in  a  pleasant  valley  at  an  elevation  of  some  200 
only  above  the  level  of  the  sea.  The  climate  is  rather 
changeable,  and  visitors  are  obliged  to  observe  some  cau- 
tion as  regards  their  dress.  There  arc  four  springs,  the 
waters  of  which  are  employed  for  therapeutical  pur- 
poses. The  following  are  the  analyses  of  two  of  these. 
the  amounts  of  saline  constituents  being  expressed  in 
grammes  per  litre  : 

*  Trinkquelle.   Badeqiiclle. 

Calcium  sulphide   0.088  O.OKi 

Sodium  sulphate 0.564  0.247 

Potassium  sulphate II. Ill-'  U  (lit; 

Calcium  sulphate 1.007  0.677 

Calcium  carbonate 0.419  0.489 

Magnesium  chloride 0.229  1 3 

Magnesium  sulphate 0.281  0  224 

Silicic  acid 0.020  0.128 

Total  solids 2.63(i  1.S10  . 

The  gases  are  sulphuretted  hydrogen,  nitrogen,  and 
carbonic  acid. 

These  waters  are  given  internally,  and  are  employed 
externally  in  all  the  common  ways,  by  means  of  mud- 
baths,  water-baths,  vapor-baths,  inhalations,  wet  com- 
presses, etc.  When  used  for  bathing  the  strength  is  in- 
creased by  the  addition  of  a  brine  containing  iodine  and 
bromine  in  small  proportions.  When  taken  internally 
the  water  is  frequently  "  cut  "  with  goat's  milk  or  whey. 

The  therapeutical  indications  for  Nenndorf  are  the 
same  as  those  for  the  sulphur-waters  in  general,  viz., 
gout,  rheumatism,  syphilis,  mercurialism,  chronic  res- 
piratory catarrhs,  scrofulous  affections,  obstinate  skin- 
diseases,  neuralgia,  etc.  The  season  lasts  from  the  mid- 
dle of  May  to  the  middle  of  September,  and  the  dura- 
tion of  a  course  of  treatment  is  usually  from  three  to 
four  weeks.  The  spa  is  visited  by  from  fifteen  hundred 
to  two  thousand  patients  annually.  The  accommoda- 
tions are  said  lo  be  good.  T.  L.  S. 

r 
NERiS  is  a  thermal  station  in  the  Dopartement  de  I'Al- 
Her,   France,  lying  in   a   small   valley   at   an  elevation  of 
about  1,100   feel    above   I  he  sea.       The    establishment    is 

under  government  control,  and  the  accommodations  and 
appointments  are  Baid  to  tie  excellent 

Nens  is  chiefly  frequented  by  sufferers  from  various 
neuroses,  rheumatism,  some  forms  of  peripheral  paraly- 
sis, neuralgia,  diseases  of  ~n  omen,  certain  dermatoses,  and 
still  ami  swollen  joints  resulting  from  traumatism,  The 
season  extends  from  the  middle  of  May  to  the  middle  of 
September.  The  climate  is  on  the  whole  pleasant,  though 
in  the  middle  of  the  day  the  heat  is  sometimes  oppres- 
sive. 

There  are  six  BpringS,  Varying  but  little  in  their  min- 
eral constituents,     The  following  is  the  composition  of 


one  of  the  8D]  ingS,  the   PuitS  de  <  I  :  the  aliah  -i~ 

of  M.  Jules  Lefort.     one  litre  contains  of 

.mes. 

Sodium  bicarbonate  0.4168 

0.146G 

Pota  0.0129 



.M- 0.0041 

Manganoii-  bicarbonate trace 

Sodii.r  

i 

m  iodide  and  fluoride    traces 

Silicic  acid  0.1121 

Organic  matter  trace 

.1  solids 1.2667 

The  gases  are  nitrogen  and  carbonic  acid.  The  tem- 
perature of  the  different  BpringS  ranges  from  115.5  to 
129    F.      The   waters  are  seldom   taken   internally,   their 

principal  employment  being  in  the  form  of  baths. 

T.  L.  8. 

NERVES,  GENERAL  PHYSIOLOGY  OF.  Kikmkn 
taky  Laws. — 1.  A  nertk  is  irritable  "t  alt  pointx  in  its 
course,  in  the  sense  that  the  normal  and  necessary  effect 
of  the  activity  of  the  nerve  in  producing,  for  example,  a 
muscular  contraction  or  a  sensation,  may  be  obtained  by 
stimulating  it  at  any  point  in  its  course. 

2.  Anatomical  continuity  between  tin  point  of  stimulation 
mnl  tin  terminal  organ  inessential  in  th<  stimulation  of  the 
latter;  if  a  nerve  lie  divided  and  the  ends  placed  in  accu- 
rate apposition  no  stimulant  action  will  pass  the  point  of 
section,  nor  will  it  pa^s  a  place  which  has  been  com- 
pressed, as  by  a  string  tied  tightly  around  it. 

:;.  No  immediate  destructive  effect  is  produced  by  the 
tectum  of  a  nerve  except  at  the  place  if  section,  and  the 
irritability  ami  conductivity  at  other  points  are  for  a  time 
esti  ntially  unimpaired. 

4.  There  in  no  diffusion  of  stimulation  from  one  nerre- 
fibre  to  an  mljiii-i  nt  ion  in  tin  semu  funiculus,  but  a  stimu- 
lus applied  to  any  uerve-tibre  is  restricted  to  that  and  its 
terminal  branches,  except  so  far  as  it  may  be  distributed 
on  reaching  a  ganglionic  centre. 

We  may  conclude  from  these  facts  that  that  which  passes 
along  a  nerve  to  stimulate  its  terminal  organ  is  not  a  sub- 
stance, but  a  molecular  disturbance  which  is  propagated 
from  point  to  point.    We  shall  call  this  the  nervous  impulte. 

We  have  to  determine  the  properties  of  this  molecular 
disturbance. 

Neither  chemical,  thermal,  nor  optical  phenomena  have 
been  directly  observed  in  connection  with  the  activity  of 
nerve-fibres.  While,  from  general  considerations  and 
somewhat  distant  analogies,  we  may  presume  that  some 
chemical  changes  are  effected  in  the  passage  of  a  nervous 
impulse,  and  that  waste  products  are  formed  ;  and  while, 
also,  it  is  not  improbable  that  heat  is  developed,  the  only 
features  of  the  functional  activity  of  nerve-fibres  which 
can  be  directly  observed  are  the  effects  produced  in  the 
terminal  organs,  such  as  a  muscular  contraction  or  a  sen- 
sation, and  certain  electrical  changes.  We  proceed,  then, 
to  the  description  of  these  electrical  phenomena. 

1  li.i  (  tbical  Phenomena  ok  Nerves. — Currents  of 
Hist.  —  If  a  piece  of  nerve  be  removed  from  the  body,  its 
cut  ends  will  be  found  to  be  negative  to  its  longitudinal 
surfaces,  so  that  if  the  longitudinal  surface  and  the  end 
be  connected  by  a  wire  terminating  in  non-polarizable 
electrodes,  a  current  will  pass  through  the  wire  in  the  di- 
rection from  the  longitudinal  surface  to  the  end.  The 
maximum  current  will  be  obtained  when  one  electrode  is 
placed  00  the  cut  surface,  and  the  other  about  the  middle 

of  the  longitudinal  surface  of  an  exsected  piece  of  nerve, 

and  weaker  currents  will  pass  between  points  on  the  lon- 
gitudinal surface  unequally  distant  from  the  middle. 
These  currents  are  called  "  currents  of  rest." 

The  electromotive  force  was  found  by  Du  Bois-Rey- 
inonil  in  frogs'  nerves  as  high  as  .0'-2"2  Dan.,  and  in  those 
of  the  rabbit  as  high  as  .036  Dan. 

Du  Bois-Reymond  ("Ges.  A.bhandl.,"  Bd.  ii.,  S.  196, 
or  Arch.  f.  AnaL  u,  Physiol.,  1867,  S.  267)  noticed  that  a 
feeble  current  was  to  be  obtained  between  the  two  cut 
ends  of  the  Bciatic  nerve  of  the  frog.     Fredericq  {Arch.fi 
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Anat.  u.  Physiol,,  1880,  S.  68,  Anm.)  observed  the  same 
thing  in  the  nerves  of  warm-blooded  animals.  Du  Bois- 
Reymond  again  ("  Sitzungsb.  d.  Akad.  d.  Wiss.  Z.,"  Ber- 
lin, 1884,  Bd.  i.,  S.  230  ff.)  found  that  a  segment  of  one 
of  the  nerves  to  the  electric  organ  of  the  torpedo  was  al- 
ways more  negative  on  its  peripheral  than  on  its  proxi- 
mal end,  so  as  to  furnish  an  upward  current  in  the  nerve. 
In  1885  Mendelssohn  {Arch.  f.  Anat.  u.  Physiol.,  Physiol. 
Abth.,  1885,  S.  381  ff.)  made  this  axial  current  the  sub- 
ject of  a  special  investigation  which  yielded  the  follow- 
ing results  : 

The  axial  current  was  ascending  in  the  branches  of 
the  sciatic  of  the  rabbit  supplying  the  muscles  of  the 
thigh,  and  in  seventy-six  per  cent,  of  the  anterior  roots 
of  the  spinal  nerves,  as  examined  in  the  frog  and  rabbit ; 
and  descending  in  the  posterior  roots  of  the  frog  and 
rabbit,  and  in  the  optic  and  olfactory  nerves  of  the 
pickerel  and  the  carp.  In  the  mixed  nerves  (sciatic  of 
rabbit  and  frog)  it  was  in  different  cases  up  and  down. 
So  that  in  all  nerves  held  to  consist  of  fibres  running  in 
one  direction  only,  with  the  exception  of  twenty-four 
per  cent,  of  anterior  roots  in  which  the  current  was 
descending,  the  axial  current  was  in  an  inverse  direction 
to  that  of  the  functional  activity.  The  twenty-four  per 
cent,  of  anterior  roots  in  which  the  current  was  de- 
scending, which  included  both  those  of  the  frog  and  the 
rabbit,  form  so  small  an  exception  that  their  explanation 
in  the  future  seems  not  unlikely  ;  though  that  of  recur- 
rent sensibility  offered  by  Mendelssohn  does  not  seem 
to  meet  the  case,  since  the  recurrent  afferent  fibres  in 
these  roots,  of  course,  act  in  the  same  direction  as  the 
efferent. 

The  currents  of  rest  increase  at  first  with  the  tempera- 
ture, and  then  decline.  The  temperature  at  which  the 
maximum  current  occurs  was  found  by  Steiner  (1876)  to 
vary  between  14°  C.  and  25°  C. 

The  current  which  is  yielded  by  a  cut  end  gradually 
diminishes,  but  it  may  be  obtained  again  in  nearly  its 
original  strength  from  a  new  section  of  the  same  nerve. 
The  power,  however,  of  affording  active  sections  grad- 
ually dies  out  in  the  nerve  removed  from  the  body, 
although  it  persists  after  the  loss  of  power  of  stimulat- 
ing the  muscle. 

Currents  of  Action. — The  current  of  rest  is  diminished 
when  the  nerve  is  tetanized,  that  is,  subjected  to  a  series 
of  rapidly  repeated  stimuli,  electrical,  mechanical,  chem- 
ical, or  reflex.  This  diminution  is  called  the  negative 
variation.  It  is  not  due  to  increased  resistance  in  a  func- 
tionally active  nerve,  but  to  a  diminution  in  the  differ- 
ence of  potential  at  the  two  ends  of  the  conductor. 

When  a  momentary  stimulus,  as  a  single  induction 
shock,  is  applied  to  one  end  of  a  nerve,  a  wave  of  lowered 
potential  passes  along  the  nerve.  If  a  wire  be  made  to 
connect  two  points  of  a  nerve  through  which  such  a  wave 
is  passing,  currents  will  flow  through  it  first  in  one  direc- 
tion and  then  in  the  other,  as  the  crest  of  the  wave  passes 
first  one  and  then  the  other  end  of  the  wire.  In  order  to 
show  this,  it  is  necessary  that  the  velocity  of  the  impulses 
be  diminished  by  cooling  the  nerve.  These  are  called 
"  currents  of  action." 

The  velocity  of  this  wave  of  lowered  potential  has  been 
determined  for  frog's  nerves  at  from  twenty-eight  to  thirty 
metres  (90  to  98  feet)  a  second,  while  the  wave  itself  has 
a  linear  extent  of  about  .02  metre  (|  inch). 

When  a  nerve  is  tetanized,  a  succession  of  such  waves 
passes  over  the  nerve.  If  the  cut  end  is  connected  with 
a  point  on  the  longitudinal  surface  through  a  galvan- 
ometer, the  needle  during  tetanization  swings  back  toward 
zero.  The  needle  moves  too  slowly  to  follow  the  changes 
of  potential,  at  the  point  of  application  of  the  wire  to  the 
longitudinal  surface,  caused  by  the  passage  of  the  indi- 
vidual waves,  but  takes  a  position  corresponding  to  the 
average  difference  of  potential.  The  needle  does  not 
swing  back  to  zero  ;  which  shows  that  the  average  condi- 
tion of  the  point  on  the  longitudinal  surface  is,  during 
tetanization,  still  positive  to  the  cut  end  ;  but  it  does  not 
show  that  the  most  negative  phase  of  this  point,  as  the 
wave  passes,  is  positive  to  the  cut  end.  As  to  this  no 
certain  statement  can  at  present  be  made. 


Heller  ("  Ueber  positive  Nachschwankut 
stromesnachelectrischerReizung,"  "Sitzungsb.  d.  . 
d.  Wiss.,"  Wien,  Februar,  1884)  rinds  a  ; 
following  the  negative  after  the  tetanization  of  a  - 
For  this  the  nerve  must  lie  fresh.     This  positive  variation 
increases  to  a  limit  with  the  strength  of  the  stimulus 
with  the  duration  of  the  stimulus  to  a  maximum,  and  if 
the  duration  is  still  further  increased  the  positive  varia- 
tion diminishes  to  zero.     But  if  the  nerve,  tetanized  so 
long  that  a  positive  variation  does  not  follow  tin    i 
tion  of  the  stimulus,  is  allowed  to  rest   fm'  a  while,  tin; 
positive  variation  may  be  again  obtained  by  stimulation. 
In  a  series  of  short  tetanizations,  the  positive  variations 
obtained  successively  diminish  from  first  to  last. 

Du  Bois-Reymond  ("  Lebende  Zitterrochen  in  Berlin,'' 
"Sitzungsb.  d.  Kgl.  Preuss.  Akad.  d.  Wiss.,"  13  Mar/., 
1884,  S.  233,  and  reprinted  Arch.  f.  Anat.  u.  Physio/.  ; 
Physiol.  Abth.,  1885,  S.  138)  twice  saw  this  positive  va- 
riation following  the  negative  in  the  electrical  nerves  of 
the  torpedo,  and  in  the  same  nerves  he  and  Christian]  ob- 
served a  positive  variation  preceding  and  ushering  in  the 
negative.  ' 

Pfliiger  (1859)  was  unable  to  obtain  secondary  tetanus, 
due  to  the  oscillations  of  the  negative  variation  with  a 
rheoscopic  limb,  from  a  nerve  as  it  may  be  obtained 
from  a  muscle.  It  is  true  that  with  strong  interrupted 
currents  we  may  get  secondary  tetanic  contractions,  but 
these  are  due  to  the  variations  in  electrotonus  and  not  to 
those  of  the  negative  variation  (paradoxical  contraction 
of  Du  Bois-Reymond).  Hering  has,  however,  more  re- 
cently obtained  this  secondary  tetanus  dependent  on  the 
negative  variation  (Hering :  "  Ueber  Nervenreizung  durch 
den  Nervenstrom,"  "Sitzungsb.  d.  Akad.  d.  Wiss.," 
Wien,  Marz,  1882,  lxxxv.,  S.  237). 

The  Velocity  of  the  Nervoxis  Impulse. — If  the  nerve  sup- 
plying a  muscle  be  excited  by  a  momentary  stimulus,  a 
certain  time  will  elapse  before  the  contraction  of  the 
muscle.  If  it  be  stimulated  at  another  point  nearer  the 
muscle,  this  delay  will  be  less.  The  difference  is  plainly 
the  time  occupied  in  traversing  the  nerve  between  the 
two  points.  In  this  way  the  velocity  of  the  nervous  im- 
pulse in  the  motor  nerves  of  the  frog  has  been  determined 
as  about  twenty-eight  metres  a  second,  and  in  those  of 
man  as  about  thirty -three. 

The  determination  of  the  velocity  in  the  sensory  nerves 
is  less  reliable.  The  method  consists  in  noting  the  dif- 
ference in  the  times  required  for  signalling  the  perception 
of  a  stimulus  applied  to  two  points  at  different  distances 
from  the  brain,  as  at  the  hip  and  toe.  But  the  results 
are  very  discordant,  and  are  of  little  value.  They  run 
from  twenty-five  to  two  hundred  and  twTenty-five  metres 
a  second. 

The  velocity  of  the  nervous  impulse  in  the  frog  and  in 
man  varies  with  the  temperature,  and  with  the  intensity 
of  the  stimulus  (?)  and  in  different  nerves  and  in  differ- 
ent portions  of  the  same  nerve,  and  is  influenced  by  the 
passage  of  a  constant  electric  current  through  the  nerve. 
Influence  of  the  Temjieralure.  A  lowered  temperature 
diminishes  the  velocity  ;  even  accidental  changes  in  the 
temperature  of  the  room  are  not  without  effect,  and  arti- 
ficial cooling  produces  much  greater  diminution.  In 
human  motor  nerves  Helmholtz  and  Bate  (1870)  found 
the  velocity  to  vary  with  the  temperature  between  thirty 
and  nearly  ninety  metres  (98  and  295  feet)  a  second. 

Influence  of  the  Strength  of  Stimulus.  On  this  point 
observations  are  not  concordant,  some  evidence  going  to 
show  that  a  stronger  impulse  travels  faster  than  a  weaker 
one.  But  the  question  must  be  considered  as  still  un- 
settled. 

Influence  of  the  location  in  the  Nerve  and  if  the  Space 
already  Traversed.—  There  is  no  evidence  that  the  velocity 
varies  with  the  space  traversed,  nor  that  any  difference 
in  the  wave  itself,  with  the  possible  exception  of  increased 
or  diminished  intensity,  modifies  its  velocity  ;  but  any 
change  in  the  velocity  depends  on  the  character  ami  con- 
ditiou  of  the  nerve  traversed. 

With  respect  to  variations  in  the  specific  velocities  of 
different  portions  of  the  nerves,  although  the  testimony 
is   not   altogether   unanimous,   the   weight   of   evidence 
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geems  to  be  in  favoi  of  a  difference  In  the  upper  and 
lower  portions  of  motoi  nerve-fibres  in  men  and  fn 
the  specific  relocitj  ol  the  upper  portion  being  given  as 
only  one-half  thai  of  the  lower  segment.  Thus  Place 
(1870)  determined  the  velocitj  in  the  region  of  the  upper 
arm  of  man  as  from  12  to  28  0  metres,  while  in  the  fore- 
arm ii  w  as  from  52  to  <i'.'  metres, 

Differenl  nerves  probablj  differ  somewhat  in  the  veloc- 
ity of  transit  of  the  nervous  impulse;  thus,  in  the  pha- 
ryngeal branches  ol  the  ragus,  Chauveau  found  it  only 
8.2  metres. 

Infiueha  of  Un  Passagt  of  tin  Constant  Electric  Cur- 
rent,—  Von  Bezold  (1859  61)  found  thai  the  passage  of 
the  electric  currenl  diminished  the  velocity  in  the  extra 
polar  as  well  as  in  the  intrapolar  regions,  and  Btated  that 
this  was  true  for  both  catelectrotonus  and  anelectrotonus. 
Rutherford  (1867)  found  that,  while  these  results  were 
true  for  itrong  currents,  <>r  after  long  application,  for 
weaker  currents  applied  for  a  short  time  the  velocity  was 
diminished  onlj  by  anelectrotonus,  and  was  increased  by 
catelectrotonus.     Wundt  (1*71)  came  to  the  same  result. 

'Relation  between  tin  Nervous  impulse  and  tin  Wdvt  of 
Lowered  Potential. — The  velocity  of  the  wave  of  lowered 
potential  in  frogs  nerves  has  been  determined  as  equal  to 
that  of  the  nervous  impulse,  so  that  it  keeps  pace  with  it. 
whether  the  nervous  impulse,  or  that  molecular  disturb- 
ance which  serves  as  a  Stimulus  to  the  terminal  organ, 
absolutely  coincides,  as  to  the  portion  of  the  nerve  where 

it  occurs,  with  the  electrical  disturbance  or  not.  The 
velocity  of  the  one  is  affected  in  the  same  way  by  the 
same  agents  as  the  velocity  of  the  other;  and  the  inten- 
sity of  the  nervous  impulse,  as  measured  by  ils  effect  on 
the  muscle,  varies  with  that  of  the  electric  disturbance. 

The  following  general  statement  may  then  lie  made: 
The  icave  of  lowered  j>"/<  ntial  xlimrs  the  jrresence,  has  the  ve- 
locity,  and  measures  tin  intensity  of  a  nervous  impulse. 
This  law  is  supported  in  all  its  points  by  a  large  amount 
of  evidence  brought  forward  by  various  observers,  and 
has  encountered,  as  yet,  no  well-sustained  controverting 
facts. 

Tin  Conductivity  of  Nerves  in  both  Directions, — There  is 
no  evident  reason  why  a  nerve-fibre  should  be  different 
in  one  direction  from  what  it  is  in  the  other.  The  effer- 
ent and  afferent  character  of  these  fibres  is  sufficiently 
determined  by  their  terminal  connections.  There  are  no 
known  microscopical  differences  in  the  two  directions. 
There  do  seem,  however,  to  be  physical  differences.  In 
the  first  place  the  secondary  electromotor  effects  do  not 
seem  to  be  independent  of  the  direction  of  the  polarizing 
current,  as  up  or  down  the  nerve,  and  in  the  second 
place,  we  have  the  axial  currents  described  above.  The 
attempts  to  prove  the  similarity  of  the  nerves  acting  in 
each  direction,  by  uniting  the  peripheral  end  of  a  divided 
motor  nerve,  as  the  hypoglossal,  with  the  central  end  of 
a  divided  sensory  nerve,  as  the  lingual, 
have  proved  unsatisfactory. 
The  valid  evidence  is  twofold,  and  as 

First.    If  a  nerve  consisting  entirely  or 

lmost  entirely  of  fibres  of  one   kind,  af- 

I't'cnt    or   liferent,    is    stimulated   in    its 

course,  the  negative  variation  is 

produced   equally  at    each    end; 

therefore  the  nervous  impulse,  of 

which  this  electrical  change  is  an 

evidence,  travels  equally  well  in  either 

direction. 

Second.     It  has  been  shown  bv  Kiihne 

(1859,  L886)  that  if  some  of  the  terminal 

branches  of  a  motor  nerve  -fibre  of  a  frog 

Piq. 9466.— Oradiia  be  stimulated  at  their  extremities,  all  of 

the"16*"*'    "*"   ""'  mUM'1,'nlir,'s  supplied    by  the  other 

ment;  X^thelow-    branches  Of  the  sanie  nerve-fibre  will  be 

er  Mgmant;    -V,    thrown  into  contraction. 

the  nerve;*,  the       Thus   in   the  figure  (Kiihne,  Zeitschr. 

EE?BeSt.to  /•  BM&:  1886),  when  Z  is  stimulated, 

A   is  thrown  into  contraction.     In  this 

case  the  nervous  impulse  travels  up  the  motor  fibrils  in 

7,  to  the  junction,  and  in  this  part  of  its  course  it  moves 


in  a  direction  the  reverse  of  normal :  it  then  passes  down 
through  k.     The  branching  of  the  nerve-fibres  above  the 

point  of  junction  has  been  shown  anatomically  by  Mays. 
The  same  form   of  experimi  nt    has   been  employed   by 

Babuchin  (1877)  on  the  large  branching  nerves  of  the 
electrical  organ  of  Malopterurus,  with  the  same  result. 

This  proof  is,  of  course,  applicable  tO  efferent  nerves 
alone. 

ili.it  TKoToNt  s.  —  When  a  constant  current  is  passed 
through  a  certain  length  of  nerve,  four  effects  are  pro- 
duced in  the  vicinity  of  the  electrodes.  There  is  a  varia- 
tion 1)  of  potential,  (2)  of  the  irritability,  (3)  in  the  ve- 
locity of  nervous  impulse^,  and  (4)  in  the  behavior  of 
currents  of  action   in  that  region.     To  these   effects   the 

name  of  electrotonus  is  given.  The  changes  effected  in 
the  region  of  the  cathode  are  called  colelectrotonus,  and 
those  in  the  neighborhood  of  the  anode  hi,, lectrotonus. 

Electrotonic  Variation  if  Pott  niial. —  When  a  constant 
current  is  passed  through  a  portion  of  a  nerve,  and  a  con- 
ductor is  made  to  connect  two  points  of  the  nerve  in  the 
same  extrapolar  region,  a  current  passes  through  the 
conductor  in  such  direction  that,  if  the  circuit  is  supposed 
completed  by  the  piece  of  nerve  lying  between  the  ex- 
tremities of  the  conductor,  the  current  in  the  nerve  would 
be  in  the  same  direction  as  the  polarizing  current.  These 
electrotonic  currents  are  independent  of  the  currents  of 
rest,  and  are  simply  added  to  them  or  subtracted  from 
them,  according  as  they  run  in  the  same  or  in  opposite 
directions. 

In  the  figure,  B  A  Cis  the  constant  or  polarizing  cur- 
rent ;  K  0  L  and  M  W  J'  the  electrotonic  or  derived  cur- 
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Fig.  24G7.—  NX',  Xerve  :    B.  battery:  A,  aucxle :   C,  cathode:   G    '.'. 
galvanometers. 

rents.  The  portion  of  the  nerve  between  A  and  C  is 
called  the  intrapolar  region,  and  that  beyond  A  or  Con 
cither  side  the  extrapolar  region.  It  is  evident  that  in  G 
the  current  of  rest  and  the  electrotonic  current  will  be  in 
the  same  direction,  and  so  will  reinforce  one  another. 
while  in  <1  they  will  counteract  one  another. 

Electrotonic  currents  do  not  flow  in  dead  nerves,  nor 
will  they  be  found  beyond  a  section  even  if  the  ends  be 
placed  in  close  apposition,  nor  beyond  a  ligature  tight 
enough  to  interrupt  the  functional  activity  of  the  nerve. 

The  strength  of  the  electrotonic  current  increases:  1. 
Without  limit  with  the  strength  of  the  polarizing  current. 
2.  With  the  length  of  the  intrapolar  region,  .1  C  of  the 
above    figure.      Strictly   transverse   currents   produce   no 

electrotonus.    :>>.  With  the  approximation  of  the  nearer 

electrode  i  /.  or  10 of  the  electrotonic  current  to  the  neigh- 
boring electrode  i  .1  or  Q  of  the  polarizing  current  4. 
"With  the  interval  (K  L  or  M  P\  between  the  electrodes  of 
the  electrotonic  current,  allowance  being  made  for  the 
increased  resistance.  5.  The  electrotonus  beyond  the 
anode  is  greater  than  that  beyond  the  cathode. 

Tin  Development  and  Dtsappearana  of  Kleetrotonic 
Ciirri  nt*.— Both  catelectrotonus  and  anelectrotonus  are 
developed  immediately  on  the  closing  of  the  polarizing 
current.  The  catelectrotonus  conies  quickly  to  a  maxi- 
mum and  then  diminishes  ;  the  anelectrotonus  increases 
more  slowly,  but  reaches  a  greater  intensity  than  the 
catelectrotonus. 

It  takes  a  little  time  for  the  galvanometer  needle  to 
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Nerves. 
Nerves. 


come  to  position,  and,  therefore,  the  curves  between  t 
and  t  (Fig.  2468)  are  conjectural. 

When  the  polarizing  current  ceases,  the  catelectrotonic 
current  persists  for  a  short  time,  while  the  auelectrotonic 
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Fig.  24(iS. — Abscissas  measured  from  S  represent  the  time  after  the  clos- 
ing of  the  polarizing  circuit :  a,  curve  of  intensity  of  anelectrotonic 
current ;  k,  curve  of  intensity  of  catelectrotonic  current. 

current  is  reversed  ;  the  latter  current  is  the  stronger. 
In  the  intrapolar  region  a  reversed  current  follows  the 
cessation  of  the  polarizing  current. 

Electrotonic  Variation  of  Irritability. — When  the  polar- 
izing current  is  passing,  the  irritability  in  the  neighbor- 
hood of  the  cathode  is  increased,  and  that  in  the  neighbor- 
hood of  the  anode  is  diminished.  This  applies  to  both  the 
extrapolar  and  intrapolar  regions,  and  to  stimuli  of  all 
kinds.  The  increase  and  decrease  of  irritability  are  rep- 
resented by  the  ordinates  of  the  following  curve  : 


Fig.  2469. —  C,  Cathode  ;  A,  anode  ;  «,  neutral  point. 

The  maxima  and  minima  of  irritability  lie  at  the  cath- 
ode and  anode.  A  current  of  such  strength  can  be 
found  that  the  point  n,  at  which  the  irritability  is  un- 
changed, will  lie  half-way  between  C  and  A;  a  stronger 
current  will  carry  it  toward  C,  while  with  one  of  less 
strength  it  will  lie  nearer  to  A. 

The  electrotonic  modification  of  irritability  at  any 
point  of  the  nerve  increases  with  the  strength  of  the  po- 
larizing current  to  a  maximum  ;  a  further  increase  of  the 
current  increases  the  electrotonus  only  at  a  more  distant 
point. 

Electrotonus  also  increases  with  the  length  of  the  intra- 
polar region,  the  strength  of  the  current  being  kept  the 
same. 

The  phenomena,  as  tested  by  the  currents  of  action, 
are  the  same  whether  the  polarizing  current  is  ascending 
or  descending. 

The  cateleetrotonus  develops  immediately  on  closing 
the  polarizing  circuit,  increases  then  quickly  a  little,  and 
then  slowly  diminishes. 

The  anelectrotonus  develops  more  slowly  to  a  maxi- 
mum, and  then  diminishes.  When  the  current  is  broken, 
the  anelectrotonic  region  assumes  an  irritability  higher 
than  that  of  the  unaffected  nerve,  while  the  catelectrotonic 
region  presents  an  evanescent  phase  of  lower  irritability 
than  normal,  lasting  for  only  a  few  seconds,  and  which 
is  succeeded  by  higher  irritability  than  normal,  lasting 
for  some  time,  that  is,  from  half  a  minute  to  fifteen  min- 
utes. These  after-effects  are  the  more  persistent  the 
stronger  the  polarizing  current  has  been,  except  that  the 
brief  lowering  of  irritability  in  the  cathodal  region  is 
more  brief  the  stronger  the  current. 

Electrotonic  Variation  of  the  Velocity  of  the  Nervous  Im- 
pulse.— This  has  been  already  discussed  above. 

Electrotonic  Variation  of  the  Currents  of  Action,  and  pre- 
sumably of  the  Nervous  Impulse. — If  while  the  electrotonic 
currents  are  observed  the  nerve  is  tetanized,  the  currents 
are  seen  to  diminish.  This  must  be  due  to  a  change  of 
resistance  or  of  potential.  A  variation  of  resistance 
seems  to  be  disproved,  and  the  change  of  potential  would 
be  explained  by  supposing  that  the  wave  of  lowered  po- 


tential was  more  intense  at  P(Fig.  2467)  than  at   '>!.  and 
more  at    /.  than  at    A',  or  that   the   wave  of  lowered   po- 
tential which  started  at   .V  ,  diminished  from  N  to  C,  that 
is,  in  going  from  a  point  of  less  |(,  one  of  greater 
lectrotonus,  and  in  going  from  .1  lo  .V,  or  from  i 
of  greater  to  one  of  less  anelectrotonus.     If,  on  thi 
hand,  the  stimulation  was  from  the  other  end,  we  should 
have  the  same  effects  on  the  galvanometers,  so  thai  we 
should  be  brought  to  conclude  that  the  wave  of  m 
variation  grew  in  intensity  from  Arto  A,  and  from  0  to 
N'.    Since,  then,  this  negativity  is  greatest  at  .1  ami  least 
at  C,  the  current  through  the  circuit  B  should  be  in- 
creased by  stimulation,  and  this  is  shown  to  be  the  fact. 
These  changes  of  potential,  due  to  nervous  stimulation, 
may  be  regarded  as  indicating  similar  changes  in  the  ner- 
vous impulse  as  it  travels  from  N  to  N',  or  from  tf  to  A. 

Stimulation. — The  various  agents  which  evoke  the 
nervous  impulse  are  called  stimuli,  and  the  application 
of  such  stimuli,  so  as  to  start  a  nervous  impulse,  is  known 
as  stimulation. 

Besides  the  natural  stimuli  coming  from  the  end-organs 
of  sensory  nerves  or  the  central  ganglia  of  efferent  nei\  es, 
there  are  various  stimuli  which  can  be  applied  to  the 
nerves  in  their  course  for  the  purposes  of  experiment  ; 
such  are  mechanical  shock,  as  tapping,  cutting,  or  crush- 
ing, and  various  chemical  substances,  which  act  either 
chemically  or  by  the  withdrawal  of  water,  as  neutral  al- 
kaline salts,  free  alkalies,  free  acids,  salts  of  the  heavy 
metals,  sugar,  glycerine,  and  other  substances  ;  the  with- 
drawal of  water  seems  to  be  a  stimulus,  while  thermal 
changes,  which  are  not  immediately  destructive,  are  not 
yet  conclusively  proved  to  act  in  this  way,  although  they 
do  affect  the  irritability.  The  electric  current,  however, 
is,  beyond  all  other  stimuli,  adapted  to  the  purposes  of  ex- 
periment, from  the  ease  with  which  it  can  be  applied,  the 
fact  that  it  produces  less  permanent  alteration  of  the  nerve 
to  which  it  is  applied  than  mechanical  or  chemical 
stimuli,  and  the  accuracy  with  which  its  area  of  applica- 
tion can  be  restricted  and  defined,  and  with  which  the 
strength  of  the  stimulus  can  be  graded  and  measured  ; 
while  the  fact  that  electrical  currents  attend  the  nervous 
impulse  gives  the  investigation  of  electrical  stimulation 
additional  importance,  as  bearing  on  the  fundamental 
mechanism  of  nervous  action. 

Electrical  Stimulation. — When  a  constant  current  is 
passed  through  a  motor  nerve,  a  contraction  may  be 
made  at  the  beginning  or  end  of  the  passage  of  such  cur- 
rent, or  at  both  the  beginning  and  end,  but  no  contraction 
is  maintained  during  the  passage  of  the  current  in  ordin- 
ary circumstances.  ^See  below  on  Tetanus  from  Constant 
Currents.) 

The  stimulation  depends  on  the  strength  and  concen- 
tration of  the  current,  and  the  extent  and  suddenness  of 
its  variation.  The  stimulation,  when  the  current  is  made 
oris  suddenly  increased,  occurs  at  the  cathode  ;  when  the 
current  is  broken  or  suddenly  diminished,  at  the  anode  ; 
in  other  words,  the  stimulation  is  due  to  a  sudden  rise  in 
cateleetrotonus  or  to  a  sudden  fall  in  anelectrotonus;  in 
either  case  it  is  a  passing  from  a  state  of  lower  to  one  of 
higher  irritability.  It  is  in  accord  with  this  view  of  the 
dependence  of  stimulation  by  electric  currents  on  their 
electrotonic  effects,  that,  with  equal  currents,  the  stimula- 
tion increases  with  the  length  of  nerve  traversed,  at  least 
within  certain  limits,  and  that  no  stimulation  is  produced 
by  strictly  transverse  currents. 

The  Law  of  Contraction. — It  is  found  that  the 
production  of  a  contraction  depends,  cateris  paribus,  on 
the  strength  of  the  current,  on  its  direction,  and  on 
whether  the  current  is  made  or  broken.  The  usual  or- 
der of  events  in  such  experiments  is  exhibited  in  the 
following  table  : 


Ascending. 

nding. 

Current. 

Make. 

Break. 

Make. 

Break. 

Weak 

C 
O 

0 

c 
c 

C 

c 
c 

0 

c 

o 

*  C  indicates  the  presence,  O  the  absence  of  contraction. 
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l  o  ilii>  tabular  Btatemenl  the  name  law  of  contraction 
una  been  given.  The  results  maj  b<-  explained  as  fol- 
lows  :  \\  iiii  moderate  currents  the  electrotonic  resistance 
to  the  passage  ol  the  nervous  impulse  is  nol  sufficient  to 
obstruct  the  passage  of  the  impulses  arising  from  the 
making  of  the  ascending  current  or  the  breaking  of  the 
di  jo  ndin  i  urn  al  ■  onsequently  we  have  a  contraction 
in  all  foi  I  lie  strength  of  the 
current  is  increased,  the  making  impulse  starting  from 
the  cathode  must  I  strongly  anelectrotonic  re- 
in  ii  lb   waj  to  the  muscle,  and  becomes  here  lost. 

Again,  the  breaking  impulse  of  a  strong  d<  wending  cur- 
rent must  pass  through  a  region  where  the  conductivity 
is  for  a  time  st  rongh;  diminished. 

Willi  the  weak  currents  it  is  necessary  to  assume  thai 
the  making  stimulus  is.  in  itself,  stronger  than  the  break- 
ing stimulus  Moreover,  with  these  weak  .stimuli  the 
fact  that  the  nerve  is  more  irritable  near  its  cut  end  see 
below)  contributes  to  the  result.  With  ascending  cur- 
rents these  two  factors  work  in  the  same  direction,  bu1  in 
descending  currents  they  arc  in  antagonism,  and  we  have 
sometimes  a  reversal  of  the  effects  exhibited  in  the  table 
tor  weak  descending  currents.  With  a  current  ofacer 
tain  strength  we  may  obtain  a  slight  tetanus,  continuing 
while  the  euiTenl  lasts.  Fur  this,  it'  the  proximal  portion 
of  the  nerve  is  stimulated,  the  descending  current  is  most 
effective  ;  while  for  a  peripheral  point  of  stimulation  the 
ascending  current  is  the  Btronger.  Frogs  which  have 
been  kept  in  the  cold  seem  to  be  especially  liable  to  ex- 
hibit this  tetanus. 

It  a  strong  current  is  passed  for  a  long  time  through  a 
long  Stretch  of  nerve,  and  then  the  current  is  broken,  a 
tetanus  ensues  lasting  for  a  considerable  period.  This  is 
called  Killer's  opening  tetanus.  It  starts  from  the  anode. 
The  reclosing  of  the  original  current  inhibits,  and  a  re- 
versal of  I  hat  current  increases,  the  tetanus  (Yolta's  alter- 
native). 

Tin  Stimulation  as  Dependent  on  the  Duration  of  the 
Curnnt. — Since  aneleci rotonus  develops  more  gradually 
than  catelectrotonus,  we  should  expect  to  find  with  quite 

short  currents  a  cathodal  making  stimulation,  while  the 
anodal  breaking  stimulation  was  absent,  and  Kick  (1866) 
lias  shown  that  with  an  induced  current  the  intensity  of 
the  contraction  was  increased  when  the  Cathode,  and  not 
when  the  anode,  was  applied  to  the  cathodal  region  of  a 
polarizing  current.  Moreover,  Lamansky  (1868)  found 
that  the  delay  in  the  muscular  contraction  varied  with 
the  position  of  the  cathode,  and  not  with  that  of  the  anode, 
of  an  induced  current.  These  results,  however,  wen- 
obtained  with  rather  weak  induction  currents.  "With 
Btronger  ones  we  might  have  anodal  breaking  stimula- 
tion, because,  though  the  time  were  too  brief  to  allow  the 
development  of  the  full  measure  of  anelcetrotonus,  it 
might  still  be  long  enough  for  the  development  of  suffi- 
cient  to  originate  a  nervous  impulse  by  its  departure. 

Konig  (l^Tih  found  that  with  very  short  descending 
constant  currents,  yielding  maximal  making,  but  no 
breaking,  contractions,  no  contraction  ensued  when  the 
•duration  was  less  than  .001.1  second,  and  that  the  effect 
increased  as  the  duration  was  lengthened  up  to  about  .018 
second.  Moreover,  cold  increased  the  lower  limit  of 
duration.  B0  that  al  0  C.  a  duration  of  almost  .0'2  second 
was  necessary  for  the  least  cll'ect.      Gruenhagen  ("  I'chcr 

das  Verhaltniss  zwischen  Reizdauer,  Reizgrbsse  und  la- 
tente  Reizperiode,"  Arch.  f.  d.  (;,*'iii<tnt.  Physiol.,  Bd 
33,  1884)  found  with  weak  currents  the  minimum  neces- 
sary duration  .0018  to  .0028,  while  with  stronger  cur- 
rents it  diminished  to  .onn'.i.  .0011:55,  and  .00057.'  But  he 
found  no  such  difference  as  Helmholtz  and  Konig,  be- 
tween the  duration  of  the  shortest  current  giving  maxi- 
mum effect  and  the  shortest  current  giving  any  effect 

whatever.  The  ratio  in  the  results  oi  llelmhult/.  and 
Konig  was  i  :  8.8  s  s.  while  Qruenhagen  finds  it  to  be 
only  l  :  1.3  -.  or  rarely  as  far  as  i  ■  2.5. 

Dying  nerves  (Neumann.  1864)  are  comparatively  un- 
heritable to  currents  of  ven  short  duration,  and  the  same 
condition  seems  to  obtain  in  certain  pathological  states. 

Unipolar  Stimulation.— "We  have  seen  that  electrical 
stimulation  depends  on  the  changes  in  currents  of  elec- 


tricity through  nerves.  We  have  heretofore  supposed 
these  nerves  to  form  part  ol  a  closed  circuit,  it  is  found, 
however,  that  stimulation  is  sometimes  produced  when 
the  nerve  tonus  part  oi  the  open  secondary  circuit  of  an 

induction  coil.  This  js  called  '-unipolar  si imulal ion," 
and    is  due  to  the   momentary  movement    of  electricity 

toward  one  end  or  the  other  of  the  secondary  circuit  anil 
the  parts  connected  with  them.  This  movement  is 
most  free,  and  the  stimulation  greatest  when  the  two 
ends  of  the  circuit  an-  large  plates  near  to  one  another, 
such  as  the  coatings  of  a  Leydenjar;  but  the  connection 
of  the  nerve  with  the  earth  has  considerable  effect,  and 
so,  too,  witli  a  Bingle  conductor.  The  approach  of  a 
large  conductor,  by  its  inductive  action,  may  intensify 
the  unipolar  action  ;  so  the  approach  of  a  nnger  t"  a 
previously  inactive  nerve  connected  with  the  open  cir- 
cuit of  the  secondary  coil  of  an  induction  machine  in 
operation,  may  cause  the  muscle  to  contract. 

A  circuit  closed  by  a  poor  conductor  may  also  yield 
unipolar  effects.  Thus,  when  the  circuit  is  closed  by  a 
]oiiLr  piece  of  tine  nerve,  and  tin;  nerve  is  ligatured  be- 
tween the  electrodes  and  the  muscle,  and  some  connec- 
tion with  the  earth  is  made'  below  the  ligature,  contrac- 
tions may  ensue  which  are  due  to  unipolar  Stimulation 
of  the  nerve  between  the  ligature  and  the  muscle.  It  is 
not  necessary,  however,  that  the  muscle  or  nerve  he  con- 
ned ed  with  the  earth  ;  connection  with  a  lame  conduct  oi- 
ls sufficient,  and  hence  the  galvanometer  circuit  in  ex- 
periments on  negative  variation  favors  the  occurrence  of 
unipolar  stimulation. 

Unipolar  stimulation  may  lie  avoided  by  using  cur- 
rents from  the  battery  instead  of  induced  currents;  by 
avoiding  the  breaking  induced  current  ;  by  using  weak 
currents;  by  connecting  the  stimulating  electrode,  which 
is  directly  connected  with  the  secondary  coil,  with  the 
ground  ;  and,  when  it  is  feared  for  an  open  circuit,  by 
using  a  short  circuiting  key  instead  of  a  simple  make-ana- 
break  key  ;  and  in  closed  circuits,  by  making  the  distance 
between  the  stimulating  electrodes  as  short  as  possible. 

Maximal  and  Supermantiml  Stimulation. — The  muscle- 
contraction  increases  with  the  strength  of  the  (electric) 
stimulus  to  a  maximum.  If.  when  single  induction 
shocks  are  employed,  the  Btrength  of  the  stimulus  he 
still  further  increased,  there  is  a  second  increase  in  the 
extent  of  the  muscular  contractions,  which  reach  speedily 
a  second  maximum.  The  existence  of  these  two  max- 
ima is  observed  in  the  currents  of  action,  so  that  the 
phenomenon  concerns  the  nerve,  and  not  Bimply  the 
muscle.  It  is  explained  by  the  BUperposition  of  the 
anodal  opening  on  the  cathodal  closing  stimulation. 

With  increasing  ascending  brief  currents.  Kick  and 
others  found  that  a  point  was  reached  in  which  the  ac- 
tion failed,  that  is.  there  was  an  "  interval."  which  Kick 
explained  by  the  1  instruction  of  the  nervous  impulse  from 
cathodal  stimulation  by  the  anelectrotonus  between  it 
and  the  muscle.  But  as  Tiegel  I  1875)  finds  the  same  in- 
terval with  descending  currents,  this  explanation  is  inap- 
plicable. 

Modifications  of  Iiuutauii.ity. — The  nervous  ele- 
ment, when  stimulated,  receives  a  certain  amount  of 
kinetic  energy  and  passes  a  certain  amount  of  energy 
of  the  same   kind  to  the  next  clement  as  a  Stimulus.      In 

1  his  way  the  nervous  impulse  traverses  the  nerve.    The 

phenomena  of  exhaustion,  the  analogy  of  muscle-tissue 
and  of  living  tissues  in  general,  the  existence  of  elec- 
trical currents  in  which  some  energy  must  be  dissipated, 
lead  us  to  conclude  with  some  confidence  that  when  a 
nervous  element  is  stimulated  there  is  a  conversion  of 
potential  into  kinetic  energy,  and  that  a  portion  of  the 
kinetic  energy  thus  generated  is  passed  on  as  a  stimulus 
to  the  next  nervous  element.  We  have  then  two  impor- 
tant, though  unknown,  relations  existing  here:  (1)  The 
ratio  of  the  kinetic  energy  which  an  element  receives 
as  stimulus,  to  the  total  kinetic  energy  which  is  under 
this  stimulus  evolved  from  its  potential  energy  ;  and  (2) 
the  ratio  of  this  kinetic  energy,  thus  evolved,  to  that 
passed  on  as  stimulus  to  the  next  element.  l?ut  it  is  evi- 
dent that,  so  far  as  the  immediate  effect  in  stimulating 
the  terminal  organ  is  concerned,  the  important  relatiouis 
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Nerves. 


neither  of  these,  but  the  product  of  the  two— that  is.  the 
ratio  of  the  stimulus  which  the  element  receives  to  that 
which  it  furnishes  its  neighbor  next  down  the  line.  The 
question  which  we  shall  have  later  to  consider  is,  whether 
this  ratio  is  a  ratio  of  equality  or  not.  But  if  this  ratio 
were  in  all  cases  unity,  it  would  still  be  possible  that  the 
ratio  of  the  stimulus-kinetic  energy  to  the  total  kinetic 
energy  evolved  might  be  different  in  different  rases  ;  and 
while  this  would  not  affect  the  action  of  the  particular 
nervous  impulse  on  the  terminal  organ,  it  might  affect 
its  successor,  or,  in  other  words,  have  peculiar'relations 
to  the  phenomena  of  exhaustion. 

The  relation  of  the  kinetic  energy  which  a  nerve-ele- 
ment receives  from  its  neighbor  on  one  side,  to  that  which 
it  passes  on  to  its  neighbor  on  the  other,  is  called  the  in- 
ternal irritability.  The  relation  of  the  external  stimulus 
to  the  kinetic  energy  passed  from  the  stimulated  element 
to  the  next  would  be,  logically,  the  thing  to  be  called  the 
external  irritability  ;  but  this  name  is  generally  used  to  de- 
note the  relation  of  the  external  stimulus  to  the  result 
of  such  stimulation,  muscular  contraction,  reflex  action, 
currents  of  action,  etc.;  although  this  relation  is  evi- 
dently a  function  of  both  the  internal  irritability  and  of 
the  external  irritability  in  the  stricter  sense  given  above. 

One  might  easily  conceive  how  the  nerve  might  be  ren- 
dered more  irritable  to  some  one  or  another  form  of  ex- 
ternal stimulus,  through  some  change  in  itself  or  its  im- 
mediate surroundings,  without  a  corresponding  change  in 
its  internal  irritability,  or  its  irritability-  to  other  forms  of 
stimulus  than  that  one  ;  but  it  is  difficult  to  imagine  a 
nervous  element  more  irritable  than  normal  to  all  fo(ms 
of  stimulus  coming  from  outside,  and  yet,  with  respect 
to  the  stimulus  coming  from  its  neighbor,  preserving  its 
usual  irritability  unchanged.  It  would  be  satisfactory,  if 
we  could  discuss  the  conditions  of  the  irritability  of  the 
nervous  element,  whether  the  stimulus  was  internal  or 
external,  and  then  those  conditions  which  made  the  va- 
rious external  applications  of  force  more  or  less  effect- 
ive as  furnishing  a  real  stimulus.  In  the  present  state  of 
knowledge,  however,  this  more  analytic  method  is  im- 
possible, and  we  must  consider  external  and  internal  irri- 
tability and  their  modifications  separately. 

External  Irritability. — External  irritability  is  affected 
by  temperature,  by  the  humidity  of  the  nerve,  by  press- 
ure, by  poisons,  and  by  the  vital  condition  of  the  part. 
In  addition  to  these,  we  have  the  electrotonic  changes  of 
irritability,  which  have,  however,  been  already  suffici- 
ently discussed. 

In  determining  the  variations  of  the  external  irritability 
of  the  nerve  under  varying  influences,  a  portion  or  the 
whole  of  the  nerve  is  subjected  to  those  influences,  and 
in  most  cases  the  minimum  stimulus  capable  of  produc- 
ing a  contraction  is  determined.  This  method  gives  the 
variations  of  irritability  for  small  stimuli,  but  the  results 
cannot  be  applied  directly  to  stimuli  of  all  kinds,  for  it 
is  certainly  conceivable  that  the  irritability  for  larger 
stimuli  might  not  keep  pace  with  that  for  small  stimuli. 

Temperature. — When  the  temperature  of  the  frog's 
nerve  is  raised  from  that  of  the  room  to  a  higher  tem- 
perature, under  50°  O,  the  irritability  is  at  first  greater, 
and  then  becomes  less,  than  before.  The  higher  the 
temperature  the  shorter  the  period  of  increased  irritabil- 
ity, and  the  more  profound  the  loss  of  irritability  in  the 
second  stage.  The  proximal  portions  of  the  nerve  are 
more  susceptible  to  a  rise  of  temperature  than  the  distal. 
(Efron  :  "  Beitrage  zur  allgemeinen  Xervenphysiologie," 
Pfliiyer's  Archiv,  Bd.  36,  S.  467  ff.,  1885.)  The  irritabil- 
ity lowered  or  lost  through  increased  temperature,  may 
be  wholly  or  partially  restored  again  by  lowering  the 
temperature.  When  the  temperature  of  the  fresh  nerve 
is  suddenly  diminished  from  twenty  degrees  to  less  than 
ten  degrees,  there  is  a  brief  increase  of  irritability,  at 
least  in  the  peripheral  portions  of  the  nerve,  but  this  is 
quickly  followed  by  a  lowering  or  absolute  loss  of  irrita- 
bility ;  the  original  state  is  regained  by  warming  again 
to  the  temperature  of  the  room. 

Humidity. — The  drying  of  a  nerve  increases  its  irri- 
tability, but  destroys  it  if  it  is  carried  beyond  a  certain 
point/  A  nerve  which  has  lost  its  irritability  by  drying 


may  regain  it   on  being  moistened.     Soaking  a  nei 

water  or  very  dilute  saline  solutions  diminishes  its  irri- 
tability. 

Chemical  Agents. — Numerous  chemical  agents  affect  the 
irritability  of  nerves.     Usually  the  irritability  is  in, 

and  then  diminished,  and  the  phase  of   incn 
with  weak  solutions,  and  may  be  exceedil  with 

concentrated  ones.  Such  diphasic  action  has  beefa  shown 
in  the  case  of  ethyl  alcohol,  l  or  2  per  cent.;  methyl  alco- 
hol, 1  or  2  per  cent.;  propyl  alcohol,  I  percent;  butyl 
alcohol,  1  per  cent.;  amyl  alcohol,  0.2  per  cent,  (amy!  al- 
cohol in  stronger  solutions  than  one  per  ecu 
irritability  apparently  without  a  preliminary  phase  of  in- 
crease); glycerin,  12  per  cent.;  solution  of  sodium  chlo- 
ride, 2.5  per  cent.,  and  chloroform  vapor.  Cocaine  lowers 
the  irritability  of  both  motor  and  sensory  nerves. 

Pressure  ami  Stretching.  —  When  the  nerve  is  subjected 
to  slight  pressure  the  irritability  is  increased  ;  when  the 
pressure  is  greater  it  is  diminished,  and  the  proximal  por- 
tions of  the  nerve  are  more  susceptible  to  this  treatment 
than  the  distal.  Continued  pressure  on  a  mixed  nerve 
is  said  to  paralyze  the  motor  sooner  than  the  sensory 
til  ires.  , 

flight  extension  increases  the  irritability,  but  greater 
extension  diminishes  and  may  abolish  it.  The  sensory 
fibres  of  the  sciatic  nerve  are  said  to  be  more  easily  par- 
alyzed by  stretching  than  are  the  motor. 

Vital  Conditions.— Under  vital  conditions  will  be 
considered  :  1.  The  differences  of  irritability  in  different 
nerves  and  at  different  points  of  the  same  nerve.  2.  The 
influence  of  a  cut  section.  3.  The  influence  of  separation 
from  trophic  nervous  centres.  4.  The  influence  of  previ- 
ous stimulation. 

1.  Differences  of  Irritability  in  Different  Serves  and  at 
Different  Points  of the  Same  Nerve. — That  different  nerves 
or  the  nerve-fibres  of  a  single  trunk  vary  in  their  irri- 
tability is  altogether  probable,  but  it  is  not  proved,  un- 
less we  accept  the  so-called  Ritter's  phenomenon  as  de- 
cisive. Ritter  found  that  when  the  sciatic  nerve  of  the 
frog  was  stimulated  with  a  weak. current  the  foot  was 
flexed  (dorsally),  and  with  a  strong  current  the  extensor 
muscles  (gastrocnemius)  obtained  the  upper  hand.  The 
fact  is  easily  verified. 

But  there  is  some  reason  to  believe  that  this  depends 
on  a  difference  of  irritability  in  the  muscles  rather  than 
in  the  nerves,  as  similar  results  may  be  obtained  in  stim- 
ulating the  extremities  of  curarized  frogs. 

The  variation  of  the  irritability  of  nerves  along  their 
course  has  been  the  subject  of  considerable  investiga- 
tion, and  the  general  outcome,  as  regards  both  motor  and 
sensory  nerves  in  an  uninjured  condition  and  still  con- 
nected witli  the  spinal  cord,  seems  to  be  that  the  irri- 
tability diminishes  from  the  central  portions  outward. 

2.  The  Influence  of  a  Cut  Section. — The  central  portions 
of  the  nerve  of  a  muscle-nerve  preparation  are  more  ir- 
ritable than  tin.'  peripheral ;  this  is  dependent  on  the  dis- 
tance from  the  cut  end,  and  not  on  the  absolute  position 
in  the  nerve.  If  a  new  section  be  made  farther  down  the 
nerve,  the  lower  portion  of  the  nerve  is  made  as  irritable 
as  that  which  lay  above  it.  Budge  (1860)  found  in  tint 
sciatic  of  the  frog  that  there  were  several  points  of  height- 
ened irritability,  and  that  they  seemed  to  correspond  to  the 
stumps  of  divided  branches.  The  facts  seem  to  be  ex- 
plicable by  the  electrotonic  effects  due  to  the  currents  of 
rest  of  the  nerve  itself.  This  view  was  first  advanced  by 
Pfliiger,  and  was  abandoned  because;  of  the  small,  though 
perceptible,  result  obtained  by  applying  the  cut  end  to 
another  nerve,  but  has  been  accepted  by  Hermann. 

3.  The  Influence  of  St' pa  ration  from  X  rvous  <  'entrcs  and 
from  the  Circulation. — Experiments  on  this  point  deal  ne- 
cessarily with  the  peripheral  segments  of  divided  nerves, 
and  (since  in  sensoiy  nerves  there  would  be  here  nothing 
but  the  currents  of  action  to  show  stimulation)  for  the 
most  part  with  motor  nerves.  When  a  nerve  is  removed 
from  the  body  it.  is  cut  off  at  once  from  the  circulation 
and  from  its  connection  with  nervous  centres.  In  such 
a  nerve  the  lethal  process  begins  with  a  rise  of  irritability 
(at  least  for  small  stimuli),  and  this  is  followed  by  a  fall 
ending  in  total  loss.     These  processes  begin  in  the  upper 
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pari  of  the  aerve  and  proceed  downward  (Ritter-Valli 
law  ».  and  the  proximit}  to  the  point  of  section  favors  the 
pri  ici 

\\  hi  d  iK  I'm-  are  divided  inside  the  body  of  the  living 
animal,  the  connections  with  the  nerve-centi  i  red 

without  affecting  the  blood-supply.  In  this  case,  also, 
there  is  ling  lethal  process  of  the  same  form  as 

in  the  exsected  nerve  thai  is,  with  an  initial  rise  and  a 
Bubsequenl  fall,  ami  entire  loss  of  Irritability.  Certain 
histological  changes  are  observed.  First,  there  is  a  degen- 
eration of  the  segments  of  Ranvier,  which  have  been  di- 
vided in  the  operation ;  then  there  is  degeneration  of  the 
entire  peripheral  segment ;  the  entire  nerve,  with  perhaps 
the  exception  of  the  sheath  of  Schwann,  becomes  degen- 
erated ani  irbed.  This  process  does  not  advance 
from  the  centre  to  the  periphery  ;  buf  opinion  is  divided 
as  to  whether  it  proceeds  in  the  whole  distal  segment  at 
once,  or  whether  it  advances  from  the  periphery  toward 
the  centre.  The  degenerative  processes  are  advanced  by 
heat  and  retarded  by  cold.  In  warm-blooded  animals  the 
degeneration  of  the  white  substance  of  Schwann  is  notice- 
able before  the  fourth  day,  a  considerable  time  before  the 
entire  loss  of  irritability  occurs.  The  end-organs  in  some 
3  degenerate,  in  others  they  apparently  do  not.  Neither 
the  retinal  rods  nor  the  olfactory  end-organs  degenerate 
after  section  of  the  corresponding  nerves  (Krause,  Cols 

santi).     The  end  plates  Of  motor  nerves  degenerate  (Soko- 

low  ;  Gessler:  "  Die  Motorische  Endplatte,  etc.,  Leipzig, 
1885),  lint  there  is  question  about  the  tactile  corpuscles. 
Vulpian  (l^T'i)  noticed  a  peculiar  degeneration  of  the  ar- 
terioles of  the  divided  nerves. 

After  section  a  union  of  the  central  and  peripheral 
portions  may  take  place,  tin'  myelin  being  regenerated 

about  the  united  axis  cylinders.  This  regeneration  seems 
to  depend  in  marked  degree  on  the  influence  of  the  ner- 
vous centres.     With  the  anatomical  union  the  irritability 

returns,  and  some  evidence  sustains  the  conclusion  that 
the  internal  irritability  (conductivity)  returns  before  the 
external. 

Attempts  to  determine  the  dependence  of  the  irritabil- 
ity of  nerves  on  the  circulation  are  met  by  the  difficulty 
that  the  organs  in  winch  these  nerves  end — muscles,  sen- 
sory end-organs  —are  unquestionably  more  dependent  than 
are  the  nerves  on  the  blood-supply,  and  that  it  is  almost 
impossible  to  cut  off  one  from  the  circulation  without  at 
the  same  time  cutting  off  the  other. 

4.  Tl«  Influence  of  Previous  Stimulation,  Exhaustion. 
— A  single  moderate  stimulus  leaves  apparently  an  in- 
creased irritability  after  it.  Engelmann  (1871)  thinks 
that  for  a  very  brief  period  immediately  following  a  sin- 
gle stimulus  tfie  irritability  is  lowered  or  lost. 

The  repetition  of  a  stimulus  exhausts  the  nerve.  Bern- 
stein (1877)  found  that  the  nerve  is  exhausted  more  slowly 
than  the  muscle,  and  also  recuperates  more  slowly.  When 
a  tetani/.ing  current  is  applied  to  a  portion  of  a  nerve  un- 
til exhaustion  ensues,  the  irritability  returns  much  later 
at  the  point  of  stimulation  than  elsewhere,  so  that  while 
a  stimulus  below  this  point  is  followed  by  a  muscular 
contraction,  one  above,  or  at  the  point  itself,  has  no  sen- 
sible effect. 

The  maintenance  of  a  constant  current  increases  the 
irritability  for  the  openings  of  the  current  in  the  -nine 
direction,  and  for  the  closing  of  the  current  in  the  oppo- 
site direction.  The  electrodes  are  not  supposed  to  be 
moved  from  their  original  points  of  application. 

The  dependence  of  the  maintenance  of  normal  nervous 

irritability  on  functional  activity,  though  frequently  as- 
serted, lacks  direct  proof.  SehitV  found  the  peripheral 
ends  of  divided  sensory  nerves  undegenerated  one  and 

three  fourths  year  after  their  section. 

Internal  Irritability.  —  In  a  normal  nerve  the  internal 
irritability  (or  conductivity  i—  the  relation  of  the  stimulus 

which  a  nerve-element  receives  from  the  clement  on  one 
Bide  to  that  which  it.  in  consequence,  furnishes  to  its 
neighbor  on  the  oiler  side— appears  to  be  approximately 

unity.  In  other  words,  the  nervous  impulse  doe-  ii.it.  tu 
any  considerable  degree,  increase  or  diminish  in  it-  prog- 
ress. It  would  be  most  remarkable  if  this  relation  could 
not  lie  changed  by  experimental  art  or  by  disease,  ami  it 


duly  can  be  so  changed.     With  regard  to  the  effi 
of  temperature  and  of  chemical  agents  which  affect  ex- 
ternal irritability   the  testimony  i-  conflicting  and  very 
unsatisfactory.      If  we  may.  in  such  a  state  of  thii 

take  the  net  outcome  of  the   results,  it  would   seem   t( 

rather  in  favor  of,  than  opposed  to,  the  proposition  that, 
as  a  general  thing,  what  affects  external  affects  internal 
irritability  in  the  same  direction.  For  a  discussion  of 
this  point,  s&  Ef  ron  :  "  Beitrage  zurAllgemeinen  Nerven- 
physiologie,"  Arch.  f.  d.  Qeiammt.  Physiol  Bd.  31 
■PJT.  1885  :  Aim-  :  "Die  Wirkung  des  Cocains  auf die  pe- 
ripherischen  Nerven,"  Arch,  f.  Anal.  u.  Physiol.,  Phyj 
Abth..  L886,  Supplement  Bd'.  s.  298;  Hirschberg:  "  In 
Welcher  Beziehung  stehen  Leitung  und  Erregung  der 
Nervenfaser  zu  einander?"  Arch.  f.  d,  Oesammt.  Phy- 
siol., Bd.  89,  S.  75,  1886. 

We  have  Been  thai  the  exhaustion  of  a  portion  of  a 
nerve-  by  tetanizing  currents  concerns  not  only  it-  ex- 
ternal but  also  its  internal  irritability,  at  the  point  of 
application  of  the  stimulus.  We  have  seen,  too,  that  a 
polarizing  current  changes  the  internal  irritability  in  its 
vicinity.  But  at  present,  concerning  this  most  important 
subject,  comparatively  little  can  be  positively  stated. 

Ja nits  K.   Thiirht  r. 

NERVES.  REGENERATION  OF.  Since  the  days  of 
Fontana  the  subject  of  the  regeneration  or  reunion  of  cut 
nerves  has  been  one  of  greal  interest  and  importance.  All 
our  knowledge  al  present  indicates  that  fibres  of  similar 

functions  will  unite,  that  fibres  of  dissimilar  functions 
will  not  unite,  and  that,  even  in  the  best  marked  cases  of 
regeneration,  the  functions  ef  the  nerve  trunk  are  never 
fully  restored.  There  can  be  no  doubt  that  sensory  will 
unite  with  sensory  fibres,  motor  with  motor,  vaso-in 
with  vasomotor,  etc. ;  but  there  are  still  a  few  who  differ 
in  their  belief  as  to  whether  fibres  of  unlike  functions 
will  grow  together,  i.e.,  sensory  fibres  with  motor,  or 
versa,  etc.  The  experiments  of  Bidder  with  the  lingual 
and  hypoglossal  nerves,  and  of  Vulpian  and  Rosenthal 
with  the  trunks  of  the  hypoglossal  and  pneumogastric, 
led  them  to  believe  that  sense  ay  fibres  had  become  united 
to  motor  fibres.  There  are  still  a  few  physiologists  among 
the  Germans  who  share  this  conviction,  although  without 
adequate  foundation. 

It  is  also  of  interest  in  this  connection  to  know  if  fibres 
of  similar  function,  but  of  different  origin  and  distribu- 
tion, could  be  united,  and  observations  were  carried  out 
with  this  view  by  the  author,  in  which  the  trunks  of  the 
pneumogastric  and  hypoglossal  nerves  were  caused  to 
unite.  In  this  experiment  the  central  end  of  the  former 
nerve  was  sutured  to  the  peripheral  portion  of  the  latter, 
and  as  a  result,  after  some  weeks,  impulses  were  trans- 
mitted from  the  vagus  fibres  through  those  of  the  hypo- 
glossal, as  was  evinced  in  muscular  contraction  in  the  side 
of  the  tongue  corresponding  to  the  parts  supplied  by  the 
hypoglossal.  These  contractions  were  of  a  peculiar  char- 
acter, occurring  only  in  localized  areas,  consentaneously 
with  inspiration  or  expiration,  and  entirely  distinct  from 
normal  glossal  movements.  It  is  obvious  here  that  im- 
pulses which  have  their  origin  in  the  pneumogastric  cen- 
tres and  which  were  intended  for  laryngeal  muscles,  w  ere 
actually  carried  by  the  hypoglossal  fibres  to  muscular 
fibres  of  the  tongue. 

The  regeneration  of  divided  nerves  is  hastened  by  im- 
mediate approximation  and  suture  of  the  cut  ends,  res- 
toration of  functions  occurring  in  such  cases  much  earlier 
than  otherwise  :  in  the  former,  beginning  in  from  two  to 
four  weeks,  and  in  the  latter,  from  four  to  ten  week-  or 
even  later,  if  at  all.  When  the  severed  nerves  have  not 
been  sutured  and  have  failed  to  unite,  reunion  may  often 

be  established  by  suturing,  even  though  the  time  that 
has  elapsed  Bince  section  is  a  year  or  a  year  and  a  half. 
Regeneration  is  favored  in  such  eases  by  laying  bare  the 
ends  of  the  nerves  with  a  very  sharp  instrument,  such  as 
a  razor.  Raw  silk  from  the  cocoon  makes  an  excellent 
suture. 

Usually  sensibility  is  restored  before  motion.  Nerves 
during  regeneration  may  fail  to  show  excitability  to  elec- 
trical stimulus,  yet  be  capable  of  transmitting  sensory  or 
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motor  impulses.  Regeneration  of  a  nerve  may  occur 
even  after  a  piece  has  been  excised.  Transplantation  of 
nerve  has  not  generally  proved  successful,  although,  in 
animals,  reunion  has  occurred  after  a  piece  of  nerve  from 
another  of  different  species  has  been  inserted  and  sutured 
to  the  cut  ends  of  the  nerve. 

(See  a  paper  in  the  Canada  Medical  and  Surgical  Journal  of  January, 
1887.  by  Dr.  Francis  J.  Shepherd,  of  Montreal,  on  Secondary  Suture  of 
the  Ulnar  Nerve,  with  Rapid  Restoration  of  Sensation. ) 

Edward  T.  Reichert. 

NERVE-TISSUE.  General.— Nerve-tissue  is  strictly 
composed  of  nerve-fibres  and  nerve-cells,  both  held  to- 
gether by  a  connective  tissue  of  definite  structure,  either 
in  the  central  or  peripheral  nervous  system. 

Nerve-cells,  though  varying  in  form,  have  certain  char- 
acters in  common.  They  give  origin  to  a  number  of 
processes  which  divide  and  subdivide  (protoplasm-pro- 
cesses), while  other  cells  may  in  addition  give  origin  to 
unbrauched  processes  (axis-cylinder  processes)  which  are 
considered  to  be  continuous  with  a  nerve-fibre. 

Nerve-fibres  are  now  admitted  to  be  connected  in  the 
central  nervous  system  with  the  processes  of  nerve-cells. 
This  may  take  place  either  as  above,  from  an  axis-cylin- 
der process,  or  a  nerve-fibre  may  arise  from  one  nerve- 
cell,  or  two  or  more  cells,  by  the  fusion  of  the  fine  fibrilla- 
protoplasm  processes  of  the  same,  into  a  primitive  axis- 
cylinder  of  a  nerve-fibre.  Nerve-fibres  may  be  regarded 
as  extremely  elongated  cell-processes  (Rauvier)  formed 
of  a  tissue  similar  to  that  of  the  cell  from  which  they 
emanate. 

Physiologically,  a  nerve-fibre  may  be  considered  as  a 
conducting  thread  having  at  one  end  the  nerve-cell,  and 
capable  of  transmitting  impressions  from  the  periphery 
to  the  central  ganglia  (collection  of  cells),  or  to  convey 
impulses  from  these  cells  to  the  periphery. 

Nerve-fibres. — Nerve -fibres  may  be  classed  under  two 
leading  heads  ;  (1)  Medullated  or  white  fibres,  and  (2) 
non-medullated,  pale,  or  gray  nerve- 
fibres,  according  as  they  do  or  do  not 
possess  a  medullar}'  sheath.  The  same 
nerve-fibre  may  at  its  peripheric  termi- 
nation lose  its  medullary  sheath  and 
become  non-medullated,  and  both  va- 
rieties of  nerve-fibres  may  be  associated 
in  the  same  nerve-trunk. 

Medullated  nerve-fibres  are  found  in 
the  vertebrata  in  the  peripheral  nerves. 
In  the  invertebrate  animals  the  nerve- 
fibres  are  of  the  non-medullated  vari- 
ety. The  medullated  nerve-fibre  may 
be  studied  in  the  living  condition  in 
the  lung  of  the  frog,  or  by  taking  a 
small  nerve  from  such  an  animal  and 
teasing  it,  when  fresh,  in  0.75  per  cent, 
salt  solution.  In  such  a  nerve  we  have 
the  sheath  of  Schwann,  or  neurilemma, 
the  medullary  sheath,  and  the  axis- 
cylinder  to  be  considered. 

The  Axis-Cylinder  (Syn.,  primitive 
band,  cylinder-axis)  is  a  more  or  less  Fl(?-  2470.— Nerves  in 

, .    ',    J     ,    .  '         ...      .       .    ,  .  the  Lune  of  the  Liv- 

cylmdncal  structure,  with  straight  con- 
tour, running  through  the  centre  of  the 
nerve  fibre,  round  or  oval  on  trans- 
verse section.  It  is  very  transparent, 
and  in  the  fresh  nerve  colorless. 
Under  high  powers  it  is  delicately  striated.  Its  substance 
is  firm,  though  quite  pliable,  and  it  is  continuous  and  un- 
broken throughout  the  whole  course  of  the  nerve-fibre, 
from  its  central  origin  to  the  periphery.  The  axis-cylin- 
der varies  in  size  in  different  nerve-fibres.  It  remains  un- 
divided until  the  nerve-fibre  reaches  the  peripheric  dis- 
tribution, where  it  mayor  may  not  divide  into  two  or 
several  branches,  or  finally  break  up  into  a  number  of 
minute  nerve-fibrils.  The  axis-cylinder  can  be  seen  only 
indistinctly,  or  not  at  all,  in  the  fresh  nerve-fibre.  The 
tibrillated  structure  of  the  axis-cylinder  is  best  seen  at 
the  origin  of  the  nerve-fibre  in  the  central  nervous  sys- 
tem.    We  may  isolate  it  in  nerve-fibres  which  have  been 


ing  Frog,  showing 
Constrictions  and,  at 
one  spot,  a  Nucleus, 
x  -100  and  reduced 
one-half. 


hardened  in  bichromate  salts  of  ammonium    or  pi 
but  it  may  be  seen  also  in  the  freshlv  teased  I 
Here,  the  nerve  til. re  being  injured,  the  axis-cylinder  may- 
project  somewhat  beyond  the  broken  ext remit 
it  i<  seen  to  be  distinctly  tibrillated. 

If  fresh   nerves  are  teased  in  a  solution  of  nitrate  of 
silver,  the  axis-cylinder  shows  a1  regular  intervals 
concave  enlargement  (constrictions of  Ranvier) ;  it 
here,  also,  transverse  markings  (lines  of  Frommann 
and  below  the  enlargement.     The  significance  of  both  of 
these  appearances  has  not  as  yet   been  satisfactorily  ex- 
plained. 

The  relation  of  the  axis-cylinder  to  the  medullary 
sheath  is  besl  shown  in  transverse  sections  of  nerves 
hardened  in  chromic  acid,  and  stained  with  pii  i 
mine,  or  double-stained  with  hematoxylin  and  eosin. 
The  axis-cylinder  is  seen  as  a  round  or  oval  structure, 
varying  much  in  diameter  in  different  nerve  fibres.  Fine 
pictures  are  also  obtained  in  transverse  sections  of  nerves 
hardened  in  osmicacid.  The  sheath  of  Mauthnerisathin 
zone  of  protoplasm  formerly  described  as  situated  im- 
mediately adjacent  to  the  axis-cylinder  and  separating  it, 
from  the  medullary  sheath.  It  does  not  stain  with  carmine, 
and  is  regarded  as  an  artificial  production.  In  badly 
preserved  nerves  the  axis-cylinder  is  seen  to  be  contracted 
and  star-shaped  ;  this  is  caused  by  the  pressure  of  the  con- 
tracting myelin  on  the  pliant  substance  of  the  axis-cylin- 
der. 

M.  Schultze  first  called  attention  to  the  tibrillated 
structure  of  the  axis-cylinder.  In  the  periphery  these 
primitive  fibrils  of  the  axis-cylinder  are  seen  to  "present 
varicose  enlargements,  and  are  imbedded 
in  a  homogeneous  substance  in  the  axis- 
cylinder. 

The  Medullary  Sheath. — This  is  a  pe- 
culiar substance  (myelin)  of  oleaginous 
consistence,  which  forms  a  sheath  for 
the  axis-cylinder  throughout  its  course. 
It  is  closely  applied  to  the  axis-cylinder, 
and  is  only  separated  from  it  by  a  lymph- 
space.  It  exists  in  nerve-fibres  of  the 
brain  and  cord,  and  in  the  peripheral 
nerve-fibres.  Its  substance  is  perfectly 
fluid,  and  of  a  different  index  of  refrac- 
tion than  that  of  the  axis-cylinder.  It 
is  impermeable  to  fluids,  and,  on  account 
of  its  refracting  properties,  gives  the 
nerve-fibre  a  dark-bordered  or  double- 
contoured  appearance.  It  easily  coagu- 
lates, and  after  removal  of  the  nerve- 
fibre  from  the  body  the  medullary  sheath 
breaks  up  into  small  droplets.  The 
medullary  sheath  has  varying  thick- 
nesses in  different  nerve-fibres  ;  it  is  in- 
terrupted at  regular  intervals  by  reflec- 
tions inward  of  the  sheath  of  Schwann 
(to  be  described i,  giving  a  constricted 
appearance  to  the  fibre  at  this  situation 
(constrictions  or  nodes  of  Ranvier).  The 
medullary  sheath  at  the  constrictions  is 
rounded  off,  and  it  appears,  as  a  whole, 
to  be  divided  into  segments  (interannu- 
lar  segments).  The  axis-cylinder,  how- 
ever, is  continuous  across  the  constrictions  of  Ranvier. 
These  constrictions  are  seen  in  the  normal  nerve-fibre 
in  the  lung  of  the  living  frog.  The  medullary  sheath 
under  high  power,  and  in  the  fresh  condition,  is  seen  to  be 
interrupted  by  shining  oblique  lines,  which  run  through 
the  whole  breadth  of  the  medullary  sheath.  They  may 
be  made  more  apparent  if  the  nerve  be  treated  withosmic 
acid.  These  structures  were  first  described  by  Schmidt, 
and  are  named  the  incisures  of  Schmidt. 

The  axis-cylinder  can  only  be  reached,  by  lymph  and 
crystalloid  substances,  through  the  constrictions  of  Ran- 
vier. To  prove  this,  a  nerve  is  teased  in  solution  of 
nitrate  of  silver  and  then  exposed  to  sunlight.  The 
silver  is  reduced  at  the  constriction  in  the  form  of  a  cross 
(crosses  of  Ranvier).  The  small  bar  is  transverse,  and  is 
at  the  constriction  ;  the  lomr  arm  is  seen  to  extend  some 
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ili-taiiic  along  the  axis  cylinder.  The  silver  nas  thus 
penetrated  through  thi  ion  to  thi    Ij  mph    i 

beneath  the  medullar)  Bheath,  and  between  il  and  the 
axis  cylinder,     li  shows,  also,  thai  a  cement  substance 
exists  al  thi    i  onstriction    h  bi<  I 

thi  interannulai  seg its  and  stains  w  iili 

Bilver  :in'i  i    pei  Quids, 

Lantermann's  S<  gments,  When  the 
fib -i  9  are  treated  w  ith  a  0.5  pi  i 
ion  of  osmic  acid,  the  medul- 
lary sheath  breaks  up  intoanumber  of 
segments  (conico  cj  lindrical  segments), 
w  in  li  are  marked  off  fri im  one  anothi  r 
by  the  incisures  of  Schmidt.  The  a.. is 
cylinder  is  continuous  through  them. 
The  significance  of  this  division  of  the 
medullary  sheatb  is  nol  knew n.  Winn 
the  ncr\c  fibre  is  hardened  in  chromate 
of  ammonium  or  osmic  acid,  the  medul- 
lar} sheath  appears  as  though  composed 
of  a  number  of  fine  rods  (Lantermann). 
Kiilme  and  Ewald  contend  that  these 
rods  form    a    sort   of    network,  which 

Fig  2472.— Nerve-   stretches  lielween  the  sheath  of  Schwann 

'''"'    l':i',1  ,'"  and  a  sheath  described  as  directly  around 

Osmic  acid  (0.5   , ,  •         ,.     ,  .  ,,  , . 

,  lr,im  the  axis  cylinder.     All  these  appearances 

theSc-uitir  N.-rve  must  he  Incikcil  mi  as  artificial.  A  sheatb 
of  the  Rabbit,  around  the  axis  cylinder  lias  also  been 
dnoed  one-baiT  described  by  Etemak  ;  its  existence  is 
a,  Medullary  Beg'  highly  problematical.  Ranvier  describes 
'"' ;  i  •   '■•  incis-  a  thin  layer  of  protoplasm  in  the  medul- 

mvs"f  ** "■  lary  sheath,  which  is  adjacent  to  the  axis 

cylinder;  another  such  layer  is  thought  to  be  directly 
beneath  the  sheath  of  Schwann,  and  small  septa  of  proto- 
plasm stretch  between  the  two  layers  separating  the 
conico-cylindrical  segments.  The  medullary  sheath  is 
composed  of  substance  which,  when  it  escapes  from  the 
nerve-fibre,  forms  Ln  drops  which  have  a  double  contour. 
When  these  drops  come  in  contact  with  water  they  swell 
up  and  take  on  a  concentrically  striated  appearance. 

Sin  ttlh  of  Schwann  (primitive  sheath,  neurilemma)  is  a 
transparent  membrane  of  homogeneous  structure,  which 
is  closely  applied  to  nerve  -fibre  and  surrounds  the  me- 
dullary sheath.  It  is  highly  elastic,  resists  the  action  of 
reagents,  as  acetic  acid,  potassium  hydrate,  and  ether, 
and  is  not  SO  easily  broken  as  the  oily  myelin.  In  the 
fresh  nerve-fibre  it  cannot  be  demonstrated,  and  is  only 
seen  in  injured  nerve-fibres  to  pass  from  one  segment  of 
myelin  to  the  adjacent  one.  This  sheath  of  Schwann  is 
continuous  across  the  incisures  of  Schmidt,  and  at  the 
constrictions  of  Ranvier  it  approaches  the  axis  cylinder, 
being  reflected  inward  for  some  distance  along  the  axis 
cylinder.  The  medullary  sheath  is  thus  divided  up  by 
the  sheath  of  Schwann  into  segments,  which  are  thoughl 
to  he  joined  together  by  cement  substance.  The  sheath 
Of   Schwann   has   not   as  yet   been   demonstrated   to  exist, 

in  the  medullated  nerve-fibres  of  the  brain  and  spinal 

cord,  or  in  the  nervc-libres  of  the  optic  nerve.  On  the 
inner  surface  of  the  sheath  of  Schwann,  and  about  mid- 
way between  two  constrictions  of  Ranvier,  is  seen  the 
nucleus  of  the  nerve-fibre.  These  nuclei,  one  to  each 
interannular  segment,  are  quite  large,  oval  or  spheroidal 
in  shape,  and  surround  the  nerve-fibre  for  fully  two-thirds 
of  its  circumference.  They  are  granular,  surrounded 
with  a  pale  zone  of  protoplasm  at  each  extremity;  they 
cause  I  he  contour  of  the  nerve- fibre  to  bulge  at  the  points 

where  they  are  situated.     These  nuclei  are  accommodated 

in    a    ( a\il\     of   the    myelin    of   the   medullary   sheath. 

Sometimes  the  borders  ofthe  nucleus  bave  a  festooned 

appearance,  and  it  may  also  contain  drops  of  myelin. 

The  segment  of  neurilemma  between  two  constrictions 
of  Ranvier,  with  its  nucleus,  may  be  regarded  as  an  elon- 
gated cell  (Ranvier)  cemented  to  its  neighbor  at  a  con- 
striction, The  nuclei  are  demonstrable  with  picro-car- 
mine  or  aniline  red.  To  demonstrate  the  sheath  of 
Schwann  the  medullary  sheath  maj  be  dissolved  by  glacial 
acetic  acid,  chloroform,  or  ether.     The  relation  of  the 

nucleus  to  the  nerve-fibre  is  best  seen  in  transverse  sec- 
tions ,,f   small   nerves  (sciatic  of   rabbit)   preserved   in 


Chromic  acid  and  stained  with  hematoXN  lin,  and  eOSin  or 

picro-carmine  (see  Fig.  3476).     In  some  fishes  (electric 
'-ii  the  Interannular  segment  maj  show  more  than  one. 
ometimes  from  three  to  seven  nuclei. 

Measurements  of  nerve-fibres  (Key,  Retzius)  in  man. 
Nerve  fibres  niedullaied  :  breadth,  0.002  to  0.0168  milli- 
metres .  nucleus,  dims  t,,  0.016  millimetre  i  interannular 
segments,  0.0896  to  0  9624  millimetre. 

Yon  medullated  Nerve-fibres,  -Fibres  of  Remak,  pale  or 
gray  nerve-fibres,  are  found  chiefly  in  the  sympathetic 
system  of  nerves,  or  they  maj  he  found  in  the  peripheral 
cerebrospinal   nerve-trunk-,  associated    with    medullated 

nerve  fibres.     Thej  are  destitute 

Of  B  medullary  sheath,  and  occur 

as  thin,  transparent,  pale  or  gray- 
ish   llhres,    without    any    double 

contoured  appearances.  They  are 

indistinctly  and  delicately  stri- 
ated. They  anastomose  w  ilh  each 
other.  forming  networks  the 
meshes  of  which  are  elongated 
in  the  course  of  the  nervc-libres. 
On  the  surface  of  the  fibres  of 
Remak  are  seen  their  nuclei,  sp in- 
die shaped,  granular,  and  sur- 
rounded at  each  extremity  by  a 
very  transparent  zone  of  proto- 
plasm. These  nuclei  are  on  the 
surface,  from  which  they  are  seen 
to  project  in  places.  The  pres- 
ence of  a  sheath  similar  to  that 
of  the  neurilemma  has  not  as  yet 
been  fully  demonstrated  ;  the  nu- 
clei are  regarded  by  some  writers 
as  evidence  of  the  existence  of 
a  sheath  of  exceeding  thini 
(Sehwalbe).  The  strialion  of 
these  fibres  adds  to  tin-  belief  that 
they  are  made  up  of  a  number 
of  nerve-fibrils.  Non medullated 
nerve-fibres  exist  which  are  not 

Fig.  2473. — Fibres  of  Remak,      ....  , ,  <■  > 

from  the Pneumopurtric  5  Striated  on  the  surface,  and  are 
the  Do;,'.  Osmic  acid  prep-  ot  homogeneous  appearance.  A 
aration.  (Ranvier.)  n.Sn-  form  „f  non-medullated  nerve- 
rS/g'iT^  tt  "*  fibre  exists  in  the  central  ner; 

system,  as  a  direct  process  from 
a  nerve-cell.  They  may  run  undivided  for  some  distance, 
or  may  finally  divide  into  many  branches  ;  these  are  called 
naked'  axis  cylinders.  The  axis  cylinders  of  medullated 
nerve-fibres  may  lose  their  medullary  sheath  at  their 
peripheric  termination,  and  divide  and  subdivide,  forming 
intricate  networks  of  primitive  tibrils  which  show  a 
varicose  contour,  as  in  the  cornea.  These  nerve-fibrils 
possess  neither  medullary  Bheath  nor  sheath  of  Schwann. 
Non-medullated  nerve  fibres,  if  hardened  in  bichromate 
of  ammonium,  are  seen  to  be  made  up  of  a  number  of 
fibrilhs  with  varicosities  along  their  course  ;  these  ap- 
pearances must  be  regarded  as  artificial.  The  olfactory 
nerves  arc  made  up  of  non-medullated  fibres  which 
bave  a  distinct  nucleated  sheath. 

To  avoid  confusion  it  should  be  noted  that  the  term 
neurilemma,  now  applied  to  the  sheatb  of  Schwann,  was 
formerly  bestowed  on  the  connective  tissue  surrounding 
the  nerve-trunk. 

Nerves  are  composed  of  a  number  of  nerve -fibres  bound 
together  by  connective  tissue  of  peculiar  structure  to  form 
fascicles.  '  A  nerve  trunk  may  lie  made  up  of  only  a  sin- 
gle fascicle  of  nerve-fibres,  covered  by  a  connective  tissue 
sheath,  or  il  may  be  made  up  of  several  such  fascicles.  In 
a  nerve-trunk  made  up  of  only  a  single  bundle  of  nervc- 
libres.  the  connective  tissue  on  the  outside  of  the  nerve  is 
loose  in  texture  and  unites  the  nerve  to  the  surrounding 

structures (perifascicular  connective  tissue) ;  beneath  this, 
and  enveloping  the  nerve  in  the  manner  of  a  Bheath,  the 

connective  tissue   is  disposed   in  a  denser  and  more  1am- 
ellaled  arrangement .    and    is  called    the   lamellar    Bheath. 

From  this  Bheath  processes  ot  connective  tissue  are  sent 

into    the    nerve  trunk,  to    be  distributed    between    the  in- 
dividual nerve-fibres  (intra-fascicular  connective  tissue). 
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The  lamellar  sheath,  in  its  simplest  form,  is  seen  in 
the  smallest  nerves  made  up  of  a  single  nerve-fibre ;  such 
as  are  found  in  the  dorsal  Lymph-sac  of 
the  frog  toward  the  peripheric  termina- 
tion of  a  uerve.  Here  the  lamellar  slum  h 
consists  of  a  homogeneous  connective- 
tissue  tube,  which,  by  special  silver 
manipulation,  is  seen  to  be  lined  on  its 
inner  surface  by  a  single  layer  of  endo- 
thelial cells  with  oval  nuclei  ;  these  cells 
have  sinuous  outlines.  The  sheath  in 
this  form  has  been  named  the  sheath  of 
Henle  (Ranvier).  There  is  a  space  be- 
tween the  nerve-fibre  and  the  sheath,  and 
this  is  filled  with  lymph  in  the  recent 
state.  In  larger  trunks  this  simple  struct- 
ure is  replaced  by  a  lamellar  sheath  com- 
posed of  many  lamellae.  In  a  nerve  like 
the  sciatic  of  the  rabbit,  the  superficial 
lamellae  are  composed  of  fibres  of  fibril- 
lated connective  tissue,  interlacing  to  form 
a  dense  membrane  and  granules  of  elastic 
tissue.  The  deeper  layers  are  more  deli- 
cate in  structure  and  exceedingly  thin  ; 
all  the  lamellae  are  lined  by  endothelial 
cells.  The  lamella?  are  not  independent, 
but  compactly  arranged  and  connected 
to  each  other  by  longitudinal  processes. 
When  a  nerve-trunk  divides  the  deeper 
lamellae  are  reflected  inward  and  divide 
the  nerve-trunk  into  two  fascicles,  while 
the  outer  lamellae  persist  to  form  a  com- 
mon sheath  for  both  nerve-bundles.  [  J 
Blood-vessels  supply  the  lamellar  sheath  fig.  2474. —  Small 

Nerve  from  the 
Lumbar  Plexus  of 
the  Frog,  stained 
with  Nitrate  of 
Silver,  and  show- 
ing the  Sheath  of 
Henle. 


with  blood. 
The  perifasdeular  connective  tissue  is 

of  the   loose  variety  found  beneath  the 

skin.     It  is  composed  of  fibrillated  and 

elastic  fibres  in  the  meshes  of  which  are 

found  flat  and  branching  connective-tis- 
sue cells,  fat-cells,  blood-vessels,  and  lymphatics.  The 
fibrillated  fibres  run  for  the  most  part  in 
a  longitudinal  direction,  the  elastic  net- 
work forms  elongated  meshes  in  the 
axis  of  the  nerve,  and  the  fat-cells  are 
arranged  in  groups  longitudinal  with  the 
direction  of  the  nerve.  Adjacent  to  the 
nerve-trunk  this  tissue  resembles  in 
structure  that  of  the  lamellar  sheath. 
The  intra-fascicular  connective  tissue  is 
composed,  first,  of  lamella'  derived  from 
the  lamellar  sheath,  which  divide  the 
nerve-trunk  into  two  or  more  fascicles,  or 
which* conduct  blood-vessels.  The  intra- 
fascicular  tissue  is  also  found  in  the  form 
of  very  delicate  fibrillated  fibres  of  con- 
nective tissue  and  flat,  irregular,  branch- 
ing cells,  very  much  resembling  those 
of  the  subcutaneous  tissue.  The  above 
fibres  run  with  the  nerve-fibres  and  sur- 
round them,  forming  elongated  meshes, 
in  which  we  find  the  above  cells. 
Lymphoid  cells  are  also  found  here. 

Blood-supply. — The  minutest  nerves  do 
not  possess  any  blood-vessels  of  their 
own  :  they  are  nourished  by  the  lymph 

Fio.  2475.— ANerve  ^y  whicn  they  are  surrounded,  and  which 
composed    of     a    ./        ,     .        Jc     *      ..  ...  '.         c    ., 

Single  Fibre  in  its  they  derive  from  the  capillaries  of  the 
Sheath  of  Henle,  surrounding  structures.  In  nerves  of 
from  the  Dorsal  greater  size  the  blood-vessels  are  seen 

Lymph  sac  of  the    ?  -r     ■      .,      ,  ,,         ,        .,    . 

Frog:  (Osmic  to  ramify  in  the  lamellar  sheath  in  groups 
acid,  alcohol,  and  or  separate  trunks,  and  from  here  they 
H2°)  X 550 and   penetrate  into  the  interior  of  the  nerve. 

o!  Nerve-fibre  fb,    If  a  8ma11    nerve   be   injected  in  a  mam- 
sheath  of  Hen'ie;    mal,  we  find  an  abundant  plexus  of  arte- 
n,  nucleus  of   rjeSi  veins,  and  capillaries  in  the  perifas- 
sheathof  Henle.     cicular  tissue  and  ]amellar  sheath.     The 
meshes  of  these  vessels  arc  arranged  longitudinally  to  the 
nerve.     From  these,  vessels  penetrate  into  the  interior  and 
Vol.  V.— 10 


surround  the  nerve-fibres  by  an  abundant,  long-meshed 
capillary  plexus,  the  different  branches  of  ■  hi 
nected  by  transverse  trunks.     In  transvei 

nerves  the  arterioles  and  veins  are  seen  to  be  n 
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Fio.  2476.— Transverse  Section  of  the  Sciatic  Nerve  of  the  Rabbit,  hard- 
ened in  Chromic  Acid  and  stained  with  Picro-carmine,  and  showing 
Lamellar  Sheath,  Peripheric  Connective  Tissue,  and  Intra-fascicular 
Connective  Tissue.  X  55U  and  reduced  one  half.  a.  Perifascicular 
connective  tissue  ;  b,  lamellar  sheath  ;  c,  intra-fascicular  connective 
tissue:  d,  nerve-fibre  cut  across,  showing  nuclei  of  same;  e,  axis 
cylinder. 

ated  in  the  larger  trabecular  of  intra-fascicular  connective 
tissue,  and  from  these  capillaries  are  derived,  to  be  dis- 
tributed around  the  individual  nerve-fibres. 

Lymp7iatic*.—From  the  present  methods  of  research,  it 
has  been  well  established  that  the  lymphatic  vessels  do  not 
penetrate  into  the  interior  of  the  nerve-fascicle.  The 
lymphatics  take  their  origin  in  the  meshes  of  the  peri- 
fascicular tissue  by  wide  mouths,  and,  ramifying  here  in 
the  longitudinal  axis  of  the  nerve,  empty  into  the  larger 
lymphatics  in  the  neighboring  struct- 
ure. The  individual  nerve-fibres  are 
bathed  and  nourished  by  an  abun- 
dant nutritive  plasma,  which  exudes 
from  the  intra-fascicular  plexus  of 
capillary  blood-vessels.  This  plasma 
penetrating  the  fenestra'  of  the  la- 
mellar sheath,  is  collected  by  the 
lymphatic  radicals  of  the  perifascic- 
ular tissue,  and  thus  reaches  the 
general  lymph-circulation.  The  nu- 
tritive lymph  bathes  each  fibre,  and 
gains  the  axis  cylinder  through  the 
constriction  of  Ranvier. 

Division   of  _Y<  rve-fibres. —  Nerve- 
fibres,  while  contained    in    their  re- 
spective   fascicles    or    nerve-trunks, 
do   not,    as   a   rule,   divide.     When 
nerves  form  frequent  inosculations, 
as  in  the  cervical  and  brachial  plex- 
uses,   the    nenr-fihn    simp!,     p 
from  one  trunk   to  another,  but  re- 
mains   undivided.      When    a     nerve 
readies  the  region  of  its  terminal  dis- 
tribution,  it  is  generally  composed 
of  a  small   number  of   nerve  fibres. 
two  or  more,  or  even  of  a  single  fibre. 
This  is  surrounded  by  a  simple  con- 
nective-tissue sheath  (sheath  of  Hen- 
le).    These  .simple   nerves  are  best  adapted   for  study; 
here  the  medullated  nerve-fibre  is  seen  to  divide  at 
striction  of  Ranvier,  retaining  at  first  its  sheath  of  Henle, 
and  neurilemma  and  medullary  sheath.     The  division  is 
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Fio.  2477.— Division  of 
a  Nerve  fibre,  with  its 
Sheath  of  Henle.  from 
the  Dorsal  Lymph-sac 
of  the  Frog,  x  550  and 
reduced  one-half. 
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dichotomous.  On  repeated  subdivision,  the  neurilemma 
and  medullary  sheath  disappear,  and  the  a\i-  cylinder 
alone  persists  (naked  axis  cylinders)  as  in  the  cornea  At 
this  stage  the  axis  cylinder  may  further  divide,  and 
finall}  break  up  into  a  number  of  very  minute  n< 
fibril-,  which  have  a  characteristic  varicose  appearance, 
and  end  in  bulbous  or  pointed  free  extremities.  They 
can   Ik   distinguished  from  connective-tissi  and 

stain  with  gold  chloride.  Nerve-fibres  may  divide  also, 
in  a  manner  similar  to  the  above,  in  the  central  nervous 
system.  In  tisins,  as  the  electric  eel,  one  medullated 
fibre  may  divide  into  innumerable  brant  hes. 

/<     lopitu  ntoflfei  Balf  iur  and  Marshall,  who 

Btudied  the  embryos  of  elasmobranch  fishes  and  chirk-, 

■  luilcd  that  nerves,  >1  -,  and  ganglia  devi 

as   cellul  owtbs    I  rom   the   rudimentary  central 

nervous  system,  They  infer  that  the  same  is  probably 
the  case  in  mammalia.  The  central  nervous  system  is 
formed  by  the  involution  of  the  ectoderm  or  epiblast 
along  the  mid  line  of  the  embryo.  Nerve-cells  and  fibres 
of  the  central  and  peripheral  nervous  system  are  de- 
veloped from  the  ectoderm.  Neuroglia  is  of  doubtful 
origin;  rluhne  and  Ewald  refer  its  development  to  the 
ectoderm.  The  greater  number  of  writers  agree  that 
nerve  fibres  develop  from  the  centre  toward  the  periph- 
ery. M.  Vignal  found  that  in  embryo  calves  and  sheep 
nerve-fibres  first  appeared  as  fascicles  composed  of  fine 
fibrils  and  granules  arranged  side  by  side,  and  imbedded 
in  a  homogeneous  substance.  The  periphery  of  these 
fascicles  is  covered  by  embryonal  connective-tissue  cells 
which  proliferate  later  on  and  penetrate  into  the  interior 
of  the  nerve-fascicle,  dividing  it  into  smaller  ones.  At 
this  time  we  see  a  nerve-fibre  as  a  bundle  of  fibrils  which 
lie  in  a  homogeneous  substance  (axis  cylinder)  cum  red 
with  a  sheath.  Later  on  (fourth  month)  the  myelin  ap- 
pears in  the  protoplasm  surrounding  the  axis  cylinder. 
At  fust  scarcely  perceptible,  it  appears  as  a  thin  "lamella 
which  extends  the  whole  length  of  the  interannular  seg- 
ment. Again,  it  may  appear  in  the  form  of  globules  or 
granules  distributed  along  the  course  of  the  nerve-fibre. 
From  this  point  it  develops,  and  finally  attains  its  char- 
acter seen  in  the  adult  animal.  Nerve-fibres  do  not  de- 
velop at  one  and  the  same  time  throughout  the  body, 
but  in  a  definite  order  along  certain  tracts  (Flechsig). 

Degeneration  <n<<i  Regeneration  of  Divided  Nerves. — De- 
gt  in  r.il<<m  :  If  a  nerve  be  cut  across,  the  divided  extremi- 
ties, when  apposed,  will  unite  by  means  of  cicatricial 
tissue,  but  the  nerve-fibres  themselves  do  not  unite. 
About  twenty-four  hours  after  the  section  of  the  nerve- 
fibres  the  sheath  of  Schwann  becomes  visible,  the  nuclei 
enlarge,  and  protoplasm  is  seen  to  accumulate  at  the  nu- 
clei and  nodes  of  Ranvicr.  at  the  expense  of  the  medul- 
lary sheath.  This  accumulation  takes  place  also  at  other 
points  along  the  nerve-fibre  corresponding  to  the  intervals 
between  the  medullary  .segments  (Ranvier).  After  a 
while  the  collections  of  protoplasm,  containing  granules 
and  droplets  of  myelin,  interrupt  the  continuity  of  the 
medullary  sheath.  On  the  fourth  day  the  nuclei  of  the 
-heath  of  Schwann  are  seen  to  be  slightly  increased  in 
number,  and   the  whole  myelin  is  broken  up  into  large 

and  small  drops.  The  axis  cylinder  becomes  inter- 
rupted at  numerous  places,  leaving  a  few  short  fibres  to 
be    seen    i  urled    up   at    their  ends  and   enclosed   in  large 

drop-  of  myelin.  Eventually  the.-e  disappear,  a-  does 
also  the  medullary  -heath,  with  the  exception  of  a  few 
residua]  drop-  of  myelin. 

The  sheath  of  Schwann  is  finally  occupied  by  a  granular 
mass  of  protoplasm  containing  an  increased  number  of 
nuclei.  During  the  above  changes  the  connective-tissue 
cell-  in  the  vicinity  become  charged  with  granules  of 
fat,  apparently  derived  from  the  myelin  -heath.  These 
changes  ocmr  along  the  whole  length  of  the  peripheral 
portion  of  the  divided  nerve  fibre.  In  a  motor  nerve  the 
end  plate  is  said  to  be  the  first  structure  affected.  In  the 
immediate  vicinity  of  the  section  the  myelin  escapes  from 
the  centra]  and  peripheral  ends  of  the  nerve-fibre,  and 
blood  and  lymph  replace  the  myelin  in  the  -heath  of 
Schwann  up  to  the  first  node  of  Ranvier.  Otherwise  the 
central  end  of  the  nerve  -fibre  undergoes  no  change  ;  it  may 


11  slightly  and  one  or  two  nuclei  of  the  neurilemma 
may  proliferate,  but  nothing  beyond  this  i-  observed. 

Regeneration  :  Reproduction  of  new  in  place  of  the  old 
nerve  fibre-  which  have  undergone  degenerative  char 
is  a  -lower  process  than  that  detailed  above.  Up  to  the 
twenty-eighth  day  after  Bection  oi  the  nerve-fibre  nothing 
indicating  reproduction  is  Been.  Transverse  sections  oi 
generated  nerve  at  thi-  time  -how  the  sheath  of 
Schwann  tilled  with  a  dear  or  finely  granular  substance. 
After  from  sixty  to  seventy  days  -mall  pale  or  medullated 
fibres,  singly  or  in  grou]  .  in  the  tubes  of  the  old 

medullary  -heath-  or  between  them.  Here  and  there  the 
old  drops  of  unabsorbed  myelin  persist  from  the  original 
lullary  sheath.  These  groups  of  new  fibres  are  seen 
to  be  continuous  with  the  central  extremity  of  the  axis 
cylinder  of  the-  original  nerve-fibre.  An  axis  cylinder 
may  give  origin  to  two  or  more  fibre-,  but  these  in  turn 
bifurcating  ami  subdividing,  will  form  bundle-  of  some 
size.     Th  ration  takes  place  by  an  outgrowth  of 

fibres  from  the  central  end   of  the  cut   axis  cylinder,  and 
it  takes  place  from  the  node  nearest  the  point  of  section, 

or  one  slightly  removed 
from  it.  hi  number  they 
exceed  the  original  nerve- 
fibres,  and  they  are  first 
pale,  becoming  subsequent- 
ly possessed  of  a  medullary 
sheath. 

The  interannular  seg- 
ments, a-  in  young  nei 
are  smaller  and  more  nu- 
merous than  in  the  original 
nerve-fibres.  The  fibres  are 
irregular  in  their  course 
and  may  twist  round  each 
other,  especially  at  the  situ- 
ation of   the  cicatrix  (point 


Fig.  2478.  —  Ganglion-cell 
from  the  Anterior  Horns 
of  the  Spinal  Cord  of  the 
Ox.  Carmine  prepara- 
tion. X  120  and  reduced 
one  half. 


of  section).  The  function  of  the 
cut  nerve  is  only  resumed  after 
some  months,  nor  do  all  the  new 
nerve-fibres  participate  in  such 
function.  The  connective  tissue 
of  the  nerve  remains  unchanged 
during  degenerative  and  regenera- 
tive processes,  except  at  the  point 
of  section.  At  the  cicatrix  the 
nerve-fibres  become  finally  sur- 
rounded by  definite  sheaths,  and 
the  complete  continuity  of  the  divided  nerve  is  restored. 
The  integrity  of  the  central  portion  of  a  nerve-fibre  is 
preserved  through  the  influence  of  certain  collections  of 
nerve-cells  (trophic  centres)  in  the  spinal  cord,  for  nerve- 
fibres  derived  from  the  anterior  nerve-roots,  and  through 
that  of  (spinal)  ganglia  on  the  nerves  themselves,  for  those 
coming  from  the  posterior  roots  of  the  spinal  cord.  Ac- 
cording to  the  theory  of  8.  Mayer,  degeneration  and  re- 
generation are  constantly  occurring  as  steps  in  a- normal 
process,  but  the  continuity  of  any  one  nerve-fibre  is  not 
impaired  thereby,  and  thus  we  have  a  constant  renewal 
of  the  nerve-fibres  in  the  animal  economy. 

Ni -,i;\  i:-(  i.i.i.s.  —  Nerve-cells,  or  ganglion-oells,  are 
structural  elements  of  the  nervous  system  which  have  a 

distinct  cellular  structure,  and  are  met  with  in  the  gray 
matter  of  the  brain  and  cord,  their  ganglia,  in  certain  pe- 
ripheral nerve-terminations,  and  also  in  certain  places 
in  close  connection  with  nerve  -fibres. 

They  are  of  most  varied  form — ovoidal.  spheroidal,  or 
branched,  but  in  certain  regions  may  be  in  general  said 
to  have  a  peculiar  and  characteristic  shape.  In  the  cor- 
tex of  the  brain  there  exist  ceils  of  a  pyramidal  form 
with  several  processes  at  their  base.  In  'lie  cortex  of  the 
cerebellum  the  peculiar  Purkiuje  cell  exists.     This  has  a 
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Fig.  2479. — Small  and  Large  Ganglion- 
cells  from  the  Cortex  of  the  Human 
Cerebrum.  X  550  and  reduced  one- 
half. 


flask-shaped  body  with  processes  similar  to  the  antlers  of 
a  deer  ;  it  gives  off  from  its  base  an  unbranched  process 
(axis  cylinder  process), 
thought  to  be  continu- 
ous -with  a  nicdullated 
nerve-fibre.  In  the  sym- 
pathetic nervous  sys- 
tem the  cells  are  more 
rounded  in  shape. 

The  cell  body  of  a 
ganglion-cell  is  finely 
granular  and  delicately 
fibrillated  in  structure; 
it  may  contain  line  gran- 
ules of  refracting  pig- 
ment, more  marked  in 
cells  of  the  adult  mam- 
malia. These  granules 
may  be  single  or  appear 
in  clusters.  In  some, 
especially  the  lower  ani- 
mals, droplets  of  fat  are 
seen.  The  nucleus  is  in 
the  fresh  condition  a 
clear,  transparent  vesi- 
cle, ovoidal  or  spheroid- 
al in  form,  and  in  its 
interior  may  be  seen  an 
intra  -  nuclear  network 
and  a  very  refracting 
nucleolus.  In  size  they 
rank  among  the  largest 
cellular  elements  of  the 

body,  varying  in  the  same  regions  of  the  central  nervous 
system.  In  the  cord  of  man  the  largest  (over  one  hun- 
dred micromillimetres  in  diameter)  are  found  in  the  ante- 
rior horns  of  gray  matter.  In  the  cerebellum  they  reach 
fifty  micromillimetres  in  diameter.  Smaller  cells  occur 
in  the  sympathetic  ganglia  and  peripheral  nerve-termina- 
tions. The  branched  cells  send  off  processes  in  every 
direction  from  the  cell  body.  Into  these  processes  the 
protoplasm  of  the  cell  body  is  continuous  (protoplasm  pro- 
cesses). From  the  number  of  its  processes  a  cell  is  called 
unipolar,  bipolar,  or  multipolar.  Apolar  cells,  if  they 
exist,  have  not  been  satisfac- 
torily demonstrated,  and  those 
taken  hitherto  as  such  are  em- 
bryonal cells  or  cells  injured 
through  manipulation.  The  pro- 
cesses may  be  homogeneous, 
but  they  are  mostly  finely  gran- 
ular and  delicately  striated,  es- 
pecially in  man.  In  the  multi- 
polar cells  we  find  sometimes 
one  process  which  remains  un- 
branched, and  is  seen  to  origi- 
nate from  the  vicinity  of  the 
nucleus  of  the  cell  body  (axis 
cylinder  process).  These  axis 
cylinder  processes  have  been  de- 
scribed as  becoming  continuous 
ultimately  with  a  medullated 
nerve-fibre.  The  branched  pro- 
cesses form  networks  with  the 
processes  of  other  cells,  and  their 

Fig.  2480.— Pnrkinje  Ganglion-  ultimate     fibrils,    uniting    with 
cell  from  the  Human  Cerebel-  those   of   Other  Cells,   form  into 

^^^^T^^adlea  which  are  subsequent- 
ler-iike  processes.  ly  covered   with   a  medullated 

sheath,  and  thus  form  the  axis 
cylinders  of  nerve-fibres.  Thus,  nerve-cells  and  nerve- 
fibres  are  inseparable  anatomically  and  physiologically. 
The  cells  of  the  brain  and  cord  have  no  cell-membrane, 
but  in  the  cerebro-spinal  and  sympathetic  ganglia  such 
a  membrane  is  demonstrable.  Here  in  the  unipolar  cells 
this  capsule  is  delicately  striated,  nucleated  on  its  inner 
surface,  and  closely  surrounds  the  cell  body.  The  cap- 
sule is  seen  to  be  continuous  with  the  sheath  of  Schwann 
of  the  nerve-fibre. 


Fig.  24S1  —  Ganglion- 
cell  from  the  Abdom- 
inal Sympathetic  of 
the  Frog.  Osmicacid 
preparation.  X  850 
and  reduced  one- 
half,  a.  Cell  body  ;  b, 
capsule  ;  p,  process. 


Ganglia. — Ganglia  are  circumscribed  swellings  situated 
in  the  course  of  nerve-,  and  consist  of  cells  intermingled 
with  or  continuous  with  nerve-fibres. 

If  the  nerve-cells  are  very  numerous, 
then  the  ganglion  has  some  appreciable 
size — and  may  be  ovoidal.  spheroidal, 
elliptical,  or  irregular  in  shape.   It  may 
surround  the  nerve  or  be  placed  to  one 
side  of  it.     Some  ganglia  are  micro- 
scopic in  size  ;  such  occur  in  the  vis- 
cera or  trunks  of  nerves,  especially  of 
the  sympathetic  nerves.     The  genera] 
features  of  ganglia  of  some  size  are.  a 
capsule  continuous  with  and  similar 
in  structure  to  the  connective  tissue 
surrounding  the  nerve-trunk  to  which 
the  ganglion  belongs.     From  th 
sule  delicate  trabecular  are  sent  inter- 
nally between   the  bundles  of  nerve- 
fibres,  and  nerve-cells.    The  hitter  may 
be  arranged  in  rows  along  the  course 
of  the  nerve-fibres  or  in  groups.     The 
nerve-fibres  are  collected  into  bundles, 
and  the  majority  of  them  are  not  con- 
nected with  the  nerve-cells  ;    but  the 
nerve-cells  are  seen  to  give  origin  to 
nerve-fibres.     A  rich  capillary  plexus 
of  blood-vessels  ramifies  among  the 
ganglion-cells,  surrounding  each  cell 
separately.     All  ganglia  are  classified 
under  the  two  following  heads: 

Spinal  Ganglia.     These  include  the 
ganglia  on  the  posterior  nerve-roots, 
the  Casserian  ganglion,  those  of  the 
acoustic,    pneumogastric,   and    facial 
nerves    (geniculate   ganglion).     They 
consist  of  the  above  capsule  and  trabe- 
cular.    The  ganglion-cells  have  a  cap- 
sule lined  on  its  inner  surface  with  a  layer  of  nucleated 
cells,  the  protoplasm  of  which  is  very  granular.     The  cell 
body  of  the  ganglion-cell  may  not  completely  fill  its  cap- 
sule, and  the  cells  may  be  small  or  large,  spheroidal, 
ovoidal,  or  flattened.     They  possess  one  process  (unipo- 
lar),   as    a   rule,   which   may   eventually    become    con- 
tinuous with  a  medullated  nerve-fibre.     This  fibre  may, 
in  turn,  divide  in  a  T-shaped  manner 
(Ranvier),  at  a  constriction  of  Ranvier. 
Some   authors  have  observed   hi-   and 
multi-polar  ganglion-cells  here,  others 
deny   that  these  are  present.     In  the 
lower  animals  multipolar  cells  are  com- 
mon. 

Sympathetic   Ganglia.     This    group 
includes   ganglia  connected   with    the 
sympathetic  system  of  nerves,  both  in 
the  head  and  trunk,  as  also  the  ganglia 
of  the  trigeminus.     The  arrangement 
of  connective  tissue,  capsule,  and  tra- 
becular is  the  same  as  in  spinal  ganglia. 
The  ganglion-cells   are    smaller,  as  a 
rule,  and  are  rounded,  oval,  or  pear- 
shaped.     The  cells  are  mostly  multipo- 
lar in  form,  with  processes  of  varying 
thickness.     They  have  a   capsule,  the 
Fig  2482.-Ganglion-   inner    surface  0f   which  js  lj,u.,l    with 
cell  from  the  Pneu-        ,,        ...  .    ,.     ..    .  .       . 

mogastric  of  the  cells  which  are  more  endothelial  in  char- 
Frog.  Osmic  acid  acter  than  those  of  the  spinal  ganglia. 
preparation.  (Ran-  Tins  capsule  is  continuous  with  the 
cellbwlyl/st'raight  sheath  covering  the  processes.  Soon 
fibre;  j/,' sheath" of  after  leaving  the  capsule  the  processes 
Henle;  ».  nucleus  proceed  to  divide  and  subdivide  into 
of  this  sheath.  non-medullated    fibres,    which    ramify 

among  the  ganglion-cells.  In  man  they  do  not  be- 
come possessed  of  a  medullary  sheath,  but  in  the  frog 
this  has  been  seen  to  be  the  case.  Around  the  above 
cells  numerous  apolar  cells  are  seen,  which  are  said  to  be 
developing  forms. 

The  Ganglion-cell  with  a  spiral  fibre-process.  An  im- 
portant factor  in  the  sympathetic  ganglia  of  the  frog  is  a 
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lion-cell,  which  lia-  in  addition  to  its  straight  pro- 
another,  which  winds  spirally  around  the  same  foi  a 
tei  or  shorter  distance  (Beale,  Arnold,  Ranvier).  In 
the  pneumogastric  of  the  frog  this  cell  has  a  capsule  lined 
with  flat  nuclei  .  the  cell  bodj  is  granular,  with  a  Bph<  i 
leal  nucleus  Around  the  rectilineal  process  the  capsule 
is  continuous  as  a  Bheath,  which  is  nucleated  and  at  a 
point  more  01  less  distant  from  the  cell  body.  The  spiral 
flbn  enters  the  Bheath,  and  then  w  inds  around  the  Btraighl 
fibre  in  close  turns,  reaching  the  <  i  ll  bodj  in  the  form  of 
:i  helix. 

Neuroglia.  -The  term  neuroglia  Is  specially  applied  to 
a  delicate  form  of  connective  tissue  of  peculiar  Btructure 
which  forms  the  supporting  framework  for  the  nervous 
elements  in  the  central  nervous  system.  It  may  bede 
Bcribed  as  being  composed  of  fibres  and  cells.  The  fibres 
are  of  great  length  and  interlace  with  each  other.  In  the 
midst  of  these  fibres  lie  the  cells  (Deiter's  cells,  spider 
cells,  neuroglia  cells).  These  structures  in  the  spinal 
curd  and  brain  arc  situated  between  the  nerve-fibres  and 
cells,  and  form  a  supporting  framework  for  them.  The 
fibres  and  cells  are  closely  connected,  the  former  being 
considered  prolongations  simply  of  the  latter.  The  i 
in  the  spinal  COra  are  fiat  and  membranous,  with  a  dis- 
tinctly fibrillated  cell  body  and  a  prominent  nucleus 
(Ranvier).  These  cells  give  origin  to  numerous  processes 
which  arc  delicately  fibrillated,  and  which  are  looked 
on  as  protoplasmic  prolongations  of  the  cell  body. 
These  processes  may  be  traced  into  the  cell  body,  where 
they  are  finally  lost.  The  above-mentioned  fibres  of  the 
neuroglia  are  continuous  with  these  processes.  Thus  the 
general  shape  of  the  cell  has  been  described  as  star- 
Bhaped,  some  with  projecting  nuclei.  The  existence  of 
elastic  granules  described  by  some  writers  (Schwalbe),  in 
addition  to  neuroglia  fibres  and  cells,  is  considered  by 


I'ii;.  248.'5.— Neuroglia  Cells  from  the  Spinal  Cord  of  the  Ox.  and  from  the 
Cortex  of  the  Human  Cerebrum.  X  860  and  reduced  one-half,  '/.  a. 
Cells  from  the  cortex  of  the  human  cerebrum  ;  fc,  cell  from  the  spina] 
cord  of  the  ox. 


others  as  referable  to  imperfections  in  manipulation. 
Bchwalbe  regards  the  fibres  of  the  neuroglia  as  derived 

from  a  substance  which  during  life  exists  between  the 
nerve  fibres,  has  a  semi  -fluid  consistency,  and  is  homoge- 
neous in  character,  coagulating  post  mortem,  and  appear- 
ing after  the  action  of  hardening  fluids  fibrillated  in  struct- 
ure.   In  the  cortex  cerebri  of  man  the  neuroglia  cells  have 


Fig.  2484.-   Ti  ributlon  i 

a  Motor  Nerve.  (Ranvier.) 


a  spheroidal  nucleus  w  it li  a  small  cell  body  and  the  above- 

-M-S. 

Nerve  cells  and  the  cills  (,f  the  neuroglia  arc  of  very- 
similar  Btructure,  both  having  fibrillated  cell  bodies  and 
fibrillated  protoplasm  proi  They  an-  thought  to 

have  a  common  oi  igin. 

NEBVE  TERMDJATIONB. — In  the  central  nerVOUS  sys- 
tem nerve-fibres  terminate,  as  above  described,  in  nerve- 
cells.  Jn  the  p<  ripherj  the 
terminations  vary  with  the 
function  of  the  nerve-fibre 
rj  I. 

'/'. ;  ruinations  oj  Motor 
_\,  roa. — In  striated  volun- 
tary muscle,  immediately 

alter     the     entrance     of     ;i 

nerve  in  amuscle,  it  divides 
and  subdivides  into  smaller 

and  smaller  branches,  from 

which  minute  nerve-trunks 
originate,  to  be  distributed 
in  an  oblique  or  transverse 

direction  to  the  surface  of  a 
muscle-fibre.  In  this  man- 
ner a  plexus  Of  tine  nerves 
i-  formed  by  the  division 
and  subdivision  of  larger 
trunks  inside  the  perimy- 
sium. When  a  nerve  comes 
in  direct  relation  with  a 
single  muscle-fibre,  it,  as 
a  rule,  consists  of  a  sin- 
gle meilullated  nerve  fibre 
with  its  sheath  of  llenle. 
This  nerve-fibre  is  brought 
in  direct  contact  with  the 
muscle  fibre,  by  means  of  an  expansion  applied  to  the 
surface  of  the  latter,  (ailed  the  motor  end-plate  or  the  ter- 
minal arborization  of  Ranvier.  In  birds,  reptiles,  fishes, 
and  mammalia,  the  nerve-libre.  at  its  attachment  to  the 
muscle-fibre,  may  or  may  not  divide  at  a  constriction  of 
Ranvier.  Its  sheath  of  Henle  becomes  continuous  with 
the  sarcolemma  of  the  muscle-fibre.  The  axis  cylinder 
comes  in  direct  contact  with  the  sarcous  elements,  divides 
and  subdivides,  forming  the  above  arborization,  or  what 
Kiihne  and  others  describe  as  the  end-plate.  This  arbor- 
ization (end-plate)  is  raised  above  the  surface  of 
the  muscle-fibre  and  has  an  elongated  oval  shape. 
The  branches  of  this  terminal  arborization  present 
alternate  constrictions  and  swellings,  and  arc  sinu- 
ous, but  sharply  outlined.  An  axial  and  peripheral 
zone  is  discernible,  the  latter  being  more  refract- 
ing than  the  surrounding  tissues.  The  branches 
terminate  by  pointed  or  rounded  extremities.  In 
the  arborization  and  along  the  borders  of  its 
branches  are  situated  small  irregular  nuclei  with 
nucleoli.  Other  nuclei,  with  no  definite  relation 
to  the  arborization,  exist,  which  belong  to  the  sheath 
of  Henle.  covering  the  end-plate,  or  to  the  granular  mat- 
ter which  surrounds  the  terminal  branches  of  the  axis 
cylinder.  The  granular  matter  mentioned  above  is  pale 
and  gives  the  end-plate  a  punctate  appearance.  The  most 
beautiful  results  in  the  above  end-plates  have  been  ob- 
tained by  the  gold  methods  of  Lowil  or  Ranvier.  They 
show  the  ultimate  nerve-fibre  and  arborization,  but  not 
the  nuclei  or  granular  matter.  These  can  best  be  made 
out  in  preparations  treated  with  osmic  acid.  Here  the 
nuclei  of  the  sheath  of  llenle  are  seen,  those  of  the  gran- 
ular matter  and  those  of  the  branches  of  the  arborization. 
The  ultimate  disposition  of  the  sheath  of  Schwann  is  still 
in  doubt,  it  is  probably  reflected  over  the  branches  ot 
the  arborization.  The  branches  of  the  arborization  do 
not  anastomose  with  each  other  in  reptiles  and  fishes,  but 
in  mammalia  this  may  occur. 

In    striated    involuntary   muscle    (heart1)    an    abundant 

quantity  of  anastomosing  nerve-fibres  arc  given  off  from 

the  cardiac  plexus,  which  are  distributed  along  the 
course  of  the  coronary  vessels.  This  rich  plexus  is  re- 
inforced by  groups  of  microscopic  ganglia.     The  nerve- 
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fibres  are  partly  of  the  medullated  and  partly  of  the  non- 
medullated  variety.  The  ganglion-cells  are,  as  a  rule, 
bipolar,  but  in  the  frog  and  rabbit  some  of  them  have  in 
addition  to  their  straight  a  spiral  fibre-process.  The  ex- 
act mode  of  termination  of  the  nerve-fibre  in  the  muscle- 
cell  is  not  as  yet  established.  End-plates  have  not  been 
observed,  nor  is  it  known  whether  the  nerve-fibre  pene- 
trates the  muscle-cell  or  not.  Ranvier  concludes  that  in 
the  frog  or  turtle  the  ultimate  nerve-fibrils  penetrate 
the  muscle-cells  and  traverse  them  in  a  longitudinal  direc- 
tion. 

Smooth  Muscle-fibre.  The  nerves,  before  they  reach  the 
muscle-fibre,  form  a  rich  plexus  from  which  bundles  of 
non-medullated  nerve-fibres  originate.  The  latter  again 
divide  and  subdivide,  and  form  a  second  plexus  called  the 
intermediate  plexus.  In  the  intestine  we  have  collec- 
tions of  ganglion-cells  in  the  meshes  of  the  plexus  of 
nerve-fibres.  From  the  above  plexus  fine  pale  fibres  are 
given  off,  running  parallel  to  the  muscle-cells,  which 
branch  and  divide  and  penetrate  between  the  muscle- 
cells  ;  thus  giving  an  intra-muscular  plexus.  From  this 
last  plexus  very  fine  fibrils  penetrate  the  muscle-cells,  and 
are  said  to  traverse  the  nucleus  and  end  in  the  nucle- 
olus, in  bulbous  extremities.  Arnold  considers  the  nu- 
cleus simply  traversed  by  the  ultimate  nerve-fibril, 
which  again  emerges  from  the  muscle  cell  to  take  part 
in  the  intra-muscular  plexus.  Lowit  describes  the  nerve- 
fibrils  as  ending  in  the  substance  lying  between  the  mus- 
cle-cells, opposite  the  situation  of  the  nucleus. 

Terminations  of  Sensitive  Nerves. — Aside  from  nerves 
which  terminate  in  intricate  sensory  expansions,  as  the 
retina,  etc.,  we  have  a  number  of  nerves  in  the  more  su- 
perficial regions  of  the  body,  as  the  skin,  which  are  prin- 
cipally concerned  with  touch  and  temperature.  These 
sensitive  nerves  of  the  skin  may  terminate  in  any  of  the 
following  ways  : 

1.  In  parts  of  the  body  covered  by  stratified  epithelium, 
as  the  skin,  mucous  membrane  of  the  mouth,  and  cornea, 


Fig.  2485. — Termination  of  Nerve  Filaments  in  the  Epithelium  of  the 
Cornea.     (Ranvier.) 

the  nerve-fibres,  after  losing  their  medullary  sheath,  form 
plexuses;  the  fibres  given  off  from  these  plexuses  may 
subdivide,  forming  secondary  and  even  tertiary  plexuses 
from  which  fine  fibrils  are  given  off  to  end  between  the 
epithelial  cells  in  blunt  or  pointed  extremities.  In  the 
cornea  the  medullated  nerve-fibres,  after  penetrating  the 
deeper  layers  of  the  cornea,  lose  their  medullary  sheath  and 
become  naked  axis  cylinders.  The  latter  ramify  and  form 
a  coarse  plexus  in  the  deeper  layers  of  the  corneal  tissue. 
From  this  plexus  branches  originate  to  ramify  in  the  su- 
perficial layers  of  the  cornea  and  form  a  delicate  plexus 
directly  beneath  the  anterior  elastic  lamina  (sub-basal 
plexus).  In  this  plexus  the  axis  cylinders  divide  into 
the  finest  nerve-fibrils,  which  perforate  the  anterior  elas- 
tic lamina,  and  form  a  fine  meshed  network  in  the  deeper 
layers  of  epithelial  cells  covering  the  cornea  (sub-epithel- 
ial plexus).  From  the  latter  a  number  of  very  fine  nerve- 
fibrils  are  given  off  and  ramify  between  the  epithelial 
cells  of  the  more  superficial  strata  of  epithelium.  These 
fibrils  finally  terminate  in  pointed  or  bulbous  extremities 
between  the  epithelial  cells  of  the  cornea. 


calf.     Osmic  acid  prepara- 
tion.    (Toldt.) 


Another  mode  of   termination  of  nerve-fibres  in   the 
epithelial  surfaces  is  described  by  Langerhans      I 
in  the  deeper  layers  of  the  stratum  Malpighi  star  - 
cells  with  branched  processes.     These  lie  thought 
connected  with  the  nerves  of  the  cutis  by  means  of  line 
processes.    These  cells  are  regarded  as  analogous  I 
glion-cells,  and  as  forming  some   peculiar  terminal 

the  sensitive  nerves  of  the  skin. 
Bensen  has  described  inn  i-epi- 
thelial  nerve-endings  in  tin-  Frog, 
The  nerve-fibrils  are  here  said  to 
end  in  the  nucleus  or  nucle 
the  cell.  Pfitzner  and  Unna  have 
also  described  such  nerve-endings 
in  salamanders  and  the  stratum 
Malpighi  of  man,  but  this  mode 
of  nerve-termination  remains  in 
doubt. 

2.  Tactile  cells  of  Merkel ;  ffran- 
dry's  corpuscles.  Both  the  above 
are  best  seen  in  the  soft  skin 
covering  the  bills  of  birds.  The 
corpuscle  of  Grandry  consists  of 
delicately  punctate,  and  sharply 
defined  cells,  which  are  flattened 
and  lens-like  in  form,  and  have  a 
nucleus  (tactile  cells  of  Merkel). 
They  occur  singly  or  in  groups  of 
two,  three,  or  four,  surrounded 
Fig.  2486.— TactUe  Cells,  a,  by  a  connective-tissue  nucleated 
Granary's  corpuscles ;  b,  capsule  (Graudry's  corpuscle), 
cylindrical  terminal  bulb  The  cells  are  separated  by  a  disk- 

of  the  conjunctiva  of  the    ,.,        .  ,.r  ...      ,.  .•'        ... 

like  structure  (tactile  disk),  which 
receives  the  termination  of  the 
axis  cylinder  of  the  afferent  nerve. 
Thus  these  tactile  cells,  or  groups  of  cells,  provided  with 
the  above  capsule,  receive  each  an  ultimate  medullated 
nerve-fibre.  The  sheaths  of  Henle  and  Schwann  become 
continuous  with  the  capsule,  and  the  axis  cylinder 
breaks  up  into  fibres  which  are  lost  in  the  tactile'  disks. 
These  corpuscles  are  thought  to  be  developed  from  cells 
at  the  apices  of  the  papillae  of  the  skin,  which  in  course 
of  development  become  isolated  and  surrounded  by  a 
capsule,  and  finally  supplied  with  a  nerve-fibre. 

3.  Tactile  corpuscles  (Meissner's  or  Wagner's  corpuscles). 
These  are  ellipsoidal,  sharply  defined  bodies,  which  have 
a  transverse  superficial  striation  ;  they  measure  40  to  200 
ft  in  length  by  30  to  60  a  in  width.  They  are  found  in  the 
papillae  of  the  skin,  the  palmar  surface  of  the  finger  of  i  he 
hand,  and  plantar  surface  of  the  toes  of  the  feet.  They 
are  less  numerous  in  the  skin  of  the  dorsum  of  the  hand 
or  foot,  the  nipple  of  the  breast,  lips,  tip  of  the  tongue, 
and  tarsal  region  of  the 
conjunctiva.  They  arc 
best  studied  in  gold  chlo- 
ride preparations  (Flem- 
ing, Fischer,  Ranvier). 
They  almost  fill  up  the 
space  of  the  papilla  (hav- 
ing an  enveloping  mem- 
brane), and  may  consist 
of  one,  two,  or  three 
lobes  (Thin).  The  ulti- 
mate nerve-fibre  reach- 
ing the  tactile  corpuscle 
may  divide  into  several 
branches  (at  a  node  of 
Ranvier),  each  of  which 
supplies  a  lobe  of  the 
corpuscle.  On  reaching 
the  interior  of  tiie  cor- 
puscle the  nerve  -  fibre 
breaks  up  into  a  number 
of  twigs  which,  as  a  rule, 

are  transversely  arranged  to  the  axis  of  the  tactile  cor- 
puscle.   These'  twigs  may  dispose  themselves  obliquely 

or  longitudinally,  but  whether  transverse  or  otherwise, 
they  arrange  themselves  in  groups  (bouquets  irlomeniles, 
Ranvier),  and  thus  give  to  the  whole  body  a  lobular  ap- 


Fig.  2487.— Tactile  Corpuscle  from  tho 
Skin  of  the  Palmar  Surface  <>f  the  In- 
dex-finger of  Man.  (  Ranvier.  t  Qold 
preparation;  longitudinal  section,  a, 
Cluster  of  terminal  nerve-fibrils  (bou- 
quet* ylomerules)  ;  n,  afferent  nerve- 
fibre. 
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pearance.     In  the  periphery  of  the  tactile  corpuscles  arc 
seen  Blightly  Battened  nuclei  "f  cells,  which  are  supposed 
to  Bend  out  processes  (protoplasm  process)  to  ramifj  the 
ipa  "i  nerve-fibrils, 

(Jells  (Ranvier). — The  form  of  these  cells  Is  not 
yel  definitely  established,  bul  thej  arc  not  connective- 
tissue  cells.  Merkel  regards  them  as  a  variety  of  tactile 
cell  which  receives  the  termination  of  the  axis  cylinder 
of  the  afferent  nen  e  fibre. 
End  lierical  (Krause) ;  (6)  Cylindrical. 

Splterieal  End-bulbs.  I  b<  ->  i  ad  bulbs  stand  interme- 
diate in  structure  between  the  tactile  and  Grandry  corpus 
cles.     Thi  mnd  in  man  and  higher  order  oi  mon 

key.  in  the  former  thej  occur  in  the  conjunctiva  bulbi, 
lips,  mucous  membrane  of  the  tongue,  cheeks,  and  pos 
terior  wall  of  the  pharynx,  rectum,  glans  penis,  and 
clitoris.  They  are  Bituated  in  the  superficial  layers  of 
connective  tissue  adjacent  to  the  epithelium,  and  consist 
of  a  capsule  of  connective  tissue  which  is  nucleated. 
This  capsule  encloses  a  finely  granular  protoplasm  with 
rounded  or  Battened  nuclei.  Each  bulb  may  receive  one 
or  mure  nerve-fibres,  the  sheath  of  Henle  becoming  <  on- 
tinuous  with  the  capsule  of  the  body.  The  axis  cylinder 
terminates  in  the  interior  in  cells  much  similar  to  the 
tactile  cells  of  Merkel  ;  these  cells  are  situated   iu  the 


Fio.  2188. — Pacinian   Corpuscle   from   the  Mesentery  of  nn  Adult  Cat. 
(Ranvier.)    c,  Capsules;  rf,  endothelial  markings ;  «,  afferent  nerve ; 

m,  elongated  central  cavity ;  /,  funiculus ;  a,  terminal  fibres. 

above-mentioned    protoplasm    (Waldeyer,  Longworth). 

Krause  describes  the  nervo-Iibrils  of  the  axis  cylinder  as 
ending  in  free  bulbous  extremities  between  the  cells. 

Co  Cylindrical  End-bulbs  (Krause).— These  are  found 
in  the  conjunctiva  of  the  calf.  They  are  longitudinally 
striated  bodies,  Consisting  of  a  connective-tissue  capsule 
with  oval  nuclei.  A  medullated  nerve-tibre enters  at  one 
extremity  of  the  bulb  and  its  axis  cylinder  traverses  the 
interior  in  a  longitudinal  direction,  ending  near  the  oppo- 
site end  of  the  body  in  a  pear-shaped  enlargement  or  a 
straight  extremity.  The  medullary  sheath  oi  the  nerve- 
fibre  disappears  at  its  point  of  entrance  into  the  body. 

The  sheaths   of  Henle   and    Schwann  become  continuous 

with  the  capsule,  The  interior  of  the  bulb  is  occupied 
by  a  longitudinally  striated  substance  (internal  bulb  of 
Krause).  which  is  made  up  of  a  number  of  Hat  and 
closely  stratified  connective-tissue  cells  forming  a  sheath 


for  the  terminal  end  of  tin-  axis  cylinder.  In  Die  clitoris 
these  end  bulbs  (genital  end-bulbs)  have  the  same  genera] 
structure  ;   they    are   round,    elongated,    or  oval.       They 

may  have  otic  or  more  medullated  nerve-libres.  ;,  capsule, 

ami  internal  bulb  of  finely  granular  substance,  with 
shining  nuclei  ami  refracting  fibrils  seemingly  from  the 
afferent  axis  cylinder. 

Pacinian  Corpuscles  (Vater's  corpuscles).  These  are 
elliptical, concentrically  striated  bodies  found  distributed 
in  the  course  of  the  digital  nerves,  in  the  palm  of  the 

hand  and  in  the  Bole  of  the  foot.  They  occur  occasion- 
ally in  the  head  of  the  pancreas,  on  the  dorsum  of  the  penis 

and  clitoris,  in  the  coccygeal  region,  among  the  nerves 

of  the  mammary  gland,  and  in  the  Bheath  of  the  tendons 
of  the  forearm.  They  are  also  seen  in  the  mesentery  of 
the  cat. 

In  man  and  mammalia  liny  are  1  to  2  mm.  in  their  long 
diameter,  and  0.7  to  1.2  mm.  broad,  being  smaller  in  the 
young  than  in  the  adult.  They  appear  to  consist  of  a 
series  "I  concentric  capsules  surrounding  an  elongated 
cavity  (central  mass),  which  is  seen  to  be  tilled  with 
granular  matter  indistinctly  longitudinally  striated.    A 

medullated  nerve-libre  with  a  thick  lamellar  sheath  enters 
the  corpuscle  at  one  extremity,  the  axis  cylinder  traverses 
the  central  part  of  the  interior  and  ends  at  the  opposite 
end  in  a  blunt  expansion,  or  may  break  up  into  a  cluster 
of  terminal  fibrils.  The  medullary  sheath  disappears 
after  the  entrance  of  the  nerve-tibre  into  the  body,  while 
the  lamellar  sheath  of  the  nerve  supplying  the  corpuscle 
!"  I  omes  Continuous  with  the  capsules  of  the  same. 

These  capsules  are  thinner  in  the  periphery  than  in  the 
central  pari  of  the  corpuscle.  They  are  made  up  of  deli- 
cately fibrillated  connective  tissue,  between  whose  tibres 
exists  an  amorphous  substance.  These  fibres  of  connec- 
tive tissue  arc  arranged  both  longitudinally  and  circu- 
larly in  each  capsule,  the  former  predominating  in  the 
more  central  capsules.  The  capsules  are  lined  with  en- 
dothelial cells,  the  nuclei  of  which  are  prominent  toward 
the  central  mass.  The  central  mass  consists  of  a  granu- 
lar substance,  concentrically  striated  in  its  long  axis,  and 
containing  nuclei.  The  axis  cylinder  in  the  centre  is  de- 
prived of  medullary  sheath,  but  still  shows  distinct  dark 
borders,  being  probably  covered  by  the  sheath  of 
Schwann.  The  axis  cylinder  may  finally  divide  into  a 
number  of  terminal  fibrils,  which  have  bulbous  extremi- 
ties and  are  distinctly  fibrillated.  Blood-vessels  enter 
■with  the  nerve-fibre,  and  are  principally  distributed  to 
the  externa]  region  of  the  corpuscle  between  the  capsules, 
though  plexuses  are  found  internally  also. 

Some  nerve-libres  may  simply  traverse  one  or  more  Pa- 
cinian corpuscles,  and  without  terminating  in  these  may 
finally  do  so  in  a  third. 

CiiKMisTKY  of  Xkuyk-tissik. — 1.  Albuminous  - 
stances.  Albumen  exists  especially  in  the  axis  cylinders 
and  the  Bubstance  of  the  ganglion-cell.  Part  of  it  re- 
sembles in  properties  the  myosin  of  muscle-fibre.  Di- 
lute salt  solution  will  also  isolate  an  albuminous  sub- 
stance from  nerve-tissue,  which  is  precipitated  by  strong 
salt  solution  or  water.  In  addition  to  the  above  we 
find  potash  albuminate  and  a  globulin  substance.  In  the 
gray  substance  we  meet  the  albuminoids,  nuclein.  and  a 
keratin-like  substance  containing  sulphur,  first  described 
fully  by  Ki'ihne  and  Ewald,  called  neurokeratin.  This 
exists  in  the  medullary  sheath  of  nerve-tibre.  The  sheath 
of  Schwann  resembles  elastin,  but  does  not  yield  gelatin. 
The  connective  tissue  of  nerve-tissue  yields  gelatin. 

'J.  Wats  soluble  in  ether,  and  substances  resembling 
fats,  found  especially  in  the  medullary  sheath  :  Cerebrin, 
lecithin,  protagon  (Liebreich),  this  substance  is  a  com- 
pound of  lecithin  and  cerebrin,  and  exists  chiefly  in  the 
cerebrum. 

'.).  Water  Extractives,  xanthin,  hypoxanthin,  kreatin, 
inosit.  lactic  acid,  leucin,  urea  (in  retention  of  urine). 

Quantitative.  Per  cent. 

Water,  gray  sub-tance SI. 6 

white  substance M.4 

Albumen,  gray  substance 55.4 

11         white  substance 87.7 

Lecithin  IVH.^Nt'o,.  graj  substance    17.S 

white  substance 27.7 


150 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Nerve-Tissue. 

Nervi. 


Quantitative.  Per  cent. 

Cholesterin  and  fat,  gray  substance 18.7 

"  "     white  substance 51. i) 

Cerebrin,  gray  substance 0.5 

'•  white  substance 9.5 

Ether  extractives,  gray  substance 6.7 

"  "  white  substance 3.3 

Salts,  gray  substance 1,5 

"       white  substance 0.6 

The  gray  substance  contains  more  phosphoric  acid  (Landois). 

In  addition  to  the  above  we  have  kcphalius  and  mye- 
lins described  by  Thudichum  ;  they  are  phosphorized  prin- 
ciples soluble  in  water,  kephalin  more  so  than  myelin. 
The  salts  above  mentioned  include  sodium,  potassium, 
and  magnesium  phosphate,  potassium  chloride,  sodium 
carbonate,  and  potassic  sulphate. 
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Flechsig  :  Die  Leitungsbahnen  im  Gehirn  u.  Riickenmark,  1876, 
Vi;;nal,  W. :  Mi-moire  sur  les  devel.  d.  tubes  nerveux,  etc.,  Laboratoire 
d'Histologie  du  Coll.  de  France.    Travaux,  1883. 

Degeneration  and  Regeneration. 
Ranvier :  As  above. 
Mayer,  S. :  Wiener  Sitzungsb.,  1S78. 

Nerve  Endings, 
Merkel :  Ueber,  etc.,  sensiblen  Nerven.    Rostock,  1880. 
Krause  :  Arch.  f.  mikr.  Anat.,  1880. 
Fleming :  Arch.  f.  mikr.  Anat.,  1880.  Henry  Koplik, 

NERVI.  The  town  of  Nervi  stands  upon  a  narrow, 
shelf-like  plateau  which  intervenes  between  the  base  of 
an  outlying  spur  or  side  range  of  the  Apennines  and  the 
shore  of  the  Mediterranean  Sea,  at  a  point  some  six  miles 
distant  from  Genoa,  in  a  southeasterly  direction.  The 
general  trend  of  the  coast-line  along  what  is  known  as 
the  Riviera  di  Levante,  or  Eastern  Riviera,  between 
Genoa  and  Spezia,  is  from  northwest  to  southeast ;  but, 
as  in  the  case  of  the  Western  Riviera,  the  regularity  of 
the  line  is  frequently  interrupted  by  the  occurrence  of 
bays,  which  are  guarded  by  rocky  headlands,  jutting  into 
the  sea  from  the  main  chain  of  the  Apennines,  just  as 
similar  headlands  along  the  Western  Riviera  reach  down 
to  the  sea  from  the  Maritime  Alps.  The  scenery  along 
this  coast  is  consequently  very  similar  to  that  of  the 
Western  Riviera,  and,  as  the  writer  can  testify  from  per- 
sonal experience,  it  is  exceedingly  picturesque  and  beau- 
tiful. The  width  of  the  little  plateau  upon  which  Nervi 
is  built  does  not  exceed  a  quarter  of  a  mile  ;  its  elevation 
above  sea-level  is  very  inconsiderable,  and  probably  does 
not  exceed  one  hundred  feet.  The  shore-line  at  Nervi 
runs  nearly  due  east  and  west  ;  the  spur  or  side-chain  of 
the  Apennines  already  mentioned,  consisting  of  three 
separate  mountain  peaks,  extends  parallel  with  the  shore, 
immediately  back  of  the  town.  The  most  westerly  and 
terminal  peak  of  this  side-range  is  only  about  seven  hun- 
dred or  eight  hundred  feet  high,  and  it  is  covered  to  its 
top  with  a  growth  of  olive-trees  ;  the  other  two  peaks  are 
much  higher  (about  twenty-five  hundred  feet),  and  their 
summits  consist  of  bare  rock. 

The  town  of  Nervi  has  a  population  of  about  eight 
thousand,  and  it  is  built,  in  the  straggling  fashion  so  fa- 
miliar to  travellers  who  have  visited  the  Italian  coasts, 
along  the  old  Genoa  and  Spezia  post-road.  At  this  point 
the  road  does  not  skirt  the  shore,  but  hugs  the  base  of 
the  hills,  so  that  the  town  stands  close  under  the  shelter 
of  their  steep  slope,  and  is  effectually  protected  from 
northerly  winds.  From  easterly  winds  it  is,  in  common 
with  all  points  along  the  Eastern  Riviera,  protected  in 
great  measure  by  the  main  chain  of  the  Apennines.  The 
northeast  wind  is  not  effectually  kept  out,  but  gains  ac- 
cess through  gaps  in  the  hills,  and  is  sometimes  strongly 
felt  at  Nervi.  "  The  northwest  wind,"  says  Dr.  Sparks, 
"is  also  not  unknown,  and  Dr.  Thilenius  says  of  it, 
'The  most  dangerous  wind,  and  the  wind  which  is  al- 


ways the  most  violent,  is  the  cold,  cutting,  dry,  ai 
ter  northwest.'  "    The  warm,  damp,  relaxing  "  scii 


Jan. 

Feb. 

March.  April 

60.0 

64  s 

66.7     72.7 

63.2 

61.4 

68.5      .... 

r,  and  bit- 
scirocco  " 
wind,  blowing  from  the  southeast,   is  also  of  frequent 
occurrence. 

The  rainfall  at  Nervi  is  heavier  than  along  the  West- 
ern Riviera.  The  average  fall  in  each  of  the  six  colder 
months  of  the  year,  derived  from  seven  yea 
tion,  is  quoted  by  Dr.  Sparks  from  Dr.  Thilenius  as  fol- 
lows: November,  6  inches ;  December,  4.88  inches ;  Jan- 
uary, 4.78  inches;  February.  :i.2:i  inches;  Marcl 
inches  ;  April,  2.20  inches.  "  In  the  winter  of  1870-77  the 
number  of  rainy  days,  including  days  on  which  slight 
showers  occurred,  during  the  months  of  December,  Jan- 
uary, February,  and  March  was  48.  At  Mentone,  during 
the  same  period,  27  such  days  occurred  (Sparks).  This 
season  is  spoken  of  by  Dr.  Sparks  as  a  comparatively 
dry  one.  The  winter  of  1874-75,  on  the  other  hand,  ap- 
pears to  have  been  at  Nervi  an  exceptionally  wet   i 

for  Dr.  Sparks  quotes  Dr.  Thilenius  to  the  effect  that 
during  that  season  "it  rained  almost  incessantly  for  three 
months,  day  and  night,  and  the  air  was  so  saturated  with 
moisture  that  there  was  scarcely  any  difference  between 
the  wet-  and  dry-bulb  thermometers."  In  the  compara- 
tively dry  seasons  of  1875-76  and  1876-77  the  mean  rela- 
tive humidity,  measured  by  August's  psychrometer,  and 
quoted  by  Dr.  Sparks  from  Dr.  H.  J.  Thomas,  of  Baden- 
Weiler,  was  as  follows  : 

Dec. 

1875-76 64.0 

1876-77 75.0 

Dr.  Kisch 3  gives  the  mean  relative  humidity  of  Nervi 
as  62.9  to  66.6  per  cent.  So  far  as  these  figures  go,  they 
appear  to  indicate  greater  dryness  of  the  atmosphere  at 
Nervi  than  exists  at  Mentone,  yet  Drs.  Weber2  and 
Sparks '  both  pronounce  the  climate  of  Nervi  to  be 
moister  than  that  of  Mentone. 

At  Genoa,  which,  it  will  be  remembered,  is  only  six 
miles  distant,  the  mean  relative  humidity  is  decidedly  less 
than  it  is  at  Mentone,  and  during  the  prevalence  of  north- 
erly winds  it  falls  very  low  indeed,  below  twenty  per 
cent.  ;  occasionally  as  low  as  eight  or  nine  per  cent.  On 
the  other  hand,  when  the  "scirocco"  blows,  the  air  at 
Genoa  becomes  very  moist.  Dr.  Hann,  in  his  "  Iland- 
buch  der  Klimatologie,"  gives  the  mean  relative  humidity 
of  Genoa,  for  the  five  months  November  to  March,  as 
fifty-seven  per  cent.  Now  the  free  exposure  of  Nervi  to 
the  moisture-laden  southerly  winds  and  its  shelter  against 
the  cold,  drying,  northerly  winds  characteristic  of  the 
Genoa  climate,  would  no  doubt  combine  to  effect  a  great 
modification  of  the  mean  of  humidity  at  the  former  place 
when  compared  with  that  of  the  latter;  a  modification, 
namely,  in  the  direction  of  a  higher  percentage  of  satura- 
tion. Yet,  taking  into  account  the  close  proximity  of 
Nervi  to  Genoa,  and  the  relative  humidity  figures  for 
Nervi  given  in  Dr.  Sparks's  book,  it  seems  not  impos- 
sible that  this  writer  and  Dr.  Weber,  in  pronouncing  t lie 
Nervi  winter  climate  moister  than  that  of  Mentone,  have 
confounded  the  two  factors  of  rainfall  and  humidity. 
The  rainfall  of  Genoa  is  far  greater  than  it  is  along  the 
Western  Riviera;  the  mean  relative  humidity  is,  on  the 
other  hand,  very  considerably  less  ;  and  no  better  example 
than  this  feature  of  the  Genoa  climate  can  he  adduced  in 
support  of  what  has  already  been  said  in  the  article  on 
Climate,  viz.,  that  "  The  humidity  of  the  atmosphere  can 
by  no  means  lie  measured  by  the  amount  of  the  rainfall." 
Probably  the  variations  in  the  atmospheric  humidity  at 
Nervi  are  much  greater  i;;  amount  and  more  frequent  in 
occurrence  than  they  are  at  Mentone.  "  In  .spite  of  its 
raininess,"  says  Dr.  Sparks,  "the  soil  of  Nervi — clay- 
slate — is  favorable  to  its  rapid  drying." 

As  to  the  winter  temperature  of  Nervi.  it  appears  to  be 
about  the  same  as  that  of  Mentone.  Dr.  Kisch  ;  tells  us 
that  the  temperature  of  the  two  places  is  similar  in  re- 
spect to  its  mean  and  to  its  variations.  The  observations 
of  General  Brocchi,  during  the  years  1840-1804,  give  the 
mean  temperatures  of  November  and  December  for  thir- 
teen years,  and  those  of  January,  February,  March,  and 
April  for  fourteen  years  ;  they  are  quoted  by  Dr.  Sparks' 
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as  follows:  November,  55  :ii  ;  December,  47.84  ;  Jan- 
uary, 16.86  .  February,  17.8  ;  March,  49.0  ;  April, 
58  i 

The  absolute  reliability  of  these  figures  Is  uol  vouched 
(or  bj  I >i  Sparks,  as  he  explains  that  he  "  know-  noth- 
ing of  the  arrangement  of  the  Instruments  or  bout 

read  1 1 

The  following  table,  showing  a  comparison  of  the  Nervi 
and  Mentone  temperatures  for  a  Bingle  winter,  is  quoted 

from  Dr.  Bparks's  I K.  its  figures  being  derived  from 

calculations  bj  Dr,  Sparks,  based  upon  observations  pub- 
lished by  Herr  Si  hulze,  in  his  work  on  the  health-resorts 
of  tin-  Riviera,  and  of  Middle  and  Lower  Italy.4 

Tkmpebatubes   at   Nervi   and    at   Mentone,    Winter  of  1874-75. 
(Sparks.) 


Nov. 

Dec. 

Jan. 

Feb. 

March. 

Mean  temp,  at  8  a.m. 

56.0 
64.0 

59  5 
59. a 

70.5 
70.5 

44.0 
46.0 

52.0 
48.9 

56.5 
58.6 

66.0 
64.0 

41.0 
42.0 

61.X) 

50. 5 

58.0 
56.0 

66.0 
64.0 

44.0 

46.0 

44.0 
44.6 

50.8 

49.0 

61.0 

55.0 

86.0 
36.0 

49.0 



49  8 

Mean  temp,  at  2  p.m. 

56  1 

57  5 

Maximum  temp. 

64  0 

66.0 

Minimum  temp. 

44  0 

48  i 

The  following  data  for  mean  temperature  at  8  p.m.  and 
for  absolute  minimum  temperature  at  Nervi,  during  the 
months  of  December,  1870,  and  January,  February,  and 
March,  1877,  are  quoted  by  Dr.  Sparks  from  an  article  by 
Dr.  H.  J.  Thomas  in  the  B&rUner  Jdinischer  Wochenschrift. 
The  ligures  for  the  mean  temperature  are  as  follows  : 
December,  51.3°;  January,  49.3°;  February,  47.2°; 
March,  47.4°.  The  minimum  temperature  observed  was 
35.2"  on  March  2,  1877.  It  is  worthy  of  note,  in  connec- 
tion with  this  last-quoted  figure,  that  a  minimum  tem- 
perature of  25.5°  was  recorded  in  the  "West  Bay"  of 
Mentone  during  this  same  month.  Moreover,  judging 
from  a  table  of  monthly  highest  and  lowest  temperatures 
at  Mentone  which  is  given  by  Dr.  Sparks  in  his  account 
of  that  place,  it  would  appear  that  this  winter  season  of 
1876-77  was  not  an  unusually  warm  one  on  the  Western 
Riviera,  and  that  March,  1877,  was  exceptionally  cold ; 
and  it  is  reasonable  to  infer  that  such  was  also  the  case 
along  the  Eastern  Riviera.  If  such  was  the  case,  and  if 
Dr.  Thomas's  observations  were  made  under  like  condi- 
tions with  those  of  Messrs.  Freeman  and  Andrews  at 
Mentone,  the  greater  mildness,  or,  at  least,  the  greater 
equability  of  the  Nervi  as  compared  with  the  Mentone 
climate  would  be  illustrated,  although  not  accurately 
measured,  by  these  two  figures  alone. 

On  the  other  hand,  Dr.  Thomas's  8  p.m.  figures,  when 
compared  with  the  daily  mean  figures  of  Dr.  Brocchi, 
already  quoted,  show  a  decided  discrepancy  between  the 
two  sets  of  observations,  especially  if  we  assume,  on  the 
authority  of  the  Mentone  figures,  that  at  Nervi  the  winter 
of  1876-77  was  no  wanner  than  the  average. 

It  is  to  be  regretted  that  no  fuller,  more  extended,  and 
more  accurate  observations  respecting  the  various  climatic 
factors  of  the  place  have  as  yet  been  made  and  recorded 
at  Nervi.  Nevertheless,  so  far  as  temperature  is  con- 
cerned, the  climate  is  undoubtedly  a  mild  one,  and  al- 
mosl  identical  in  (his  respect  with  that  of  the  Western 
Riviera  As  remarked  by  Dr,  Sparks.  "In  spile  of  the 
want  of  really  scientific  observations  Oil  the  climate  of 
Nervi,  there  is  no  doubt  of  the  mildness  of  its  climate. 
The  abundant  subtropical  vegetation,  and  the  growth  of 
Standard  lemon-trees,  is  a  proof  of  this.''  The  following 
quotation  from  an  article  by  Dr.  Edward  Eaughton 
{London  Lancet,  December  18, 1884)  is  interesting  as  illus- 
trating the  agency  of  mountain  shelter  in  the  production 
of  Nervi's  mild  winter  temperature.  In  February,  1884, 
this  gentleman  visited  Genoa,  I'egli.  and  Nervi.  all  on 
the  same  day,  for  the  express  purpose  of  making  obser- 
vations on  this  point.  "  The  result,"  as  he  tells  us.  "  was 
thai  the  wind,  which  was  bitterly  cold  at  Genoa,  was 


much  milder  at  Pegli,  especially  in  the  valley  behind  the 
town,    whilst    it    was   perfectly   calm,  and   even    warm  at 

Nervi,  so  long  as  the  headlands  which  protect  the  j 

were  not  rounded  by  the  visitor."  This  same  point  is 
further  exemplified  in  a  Btriking  manner,  although  on  a 
small  scale,  in  what  Dr.  sparks  tells  us  concerning  a 
sheltered  coast-walk  at  Nervi  itself;  and  everywhere 
along  this  part  of  the  Italian  coast  we  find  that  shelter 
from  cold  wind  and  exposure  to  the  sun  combine  in 
varying  degrees  to  cause  marked  elevation  of  temperature, 

even  "  in  the  dead  of  winter."     At  Nervi  the  railway  runs 

between  the  town  and  the  sea.     "Below  the  railway, 

and  just  before  the  rocky  shore  takes  its  deep  descent 
into  the  sea,  a  path  a  tew  feet  wide  has   been   cut  along 

the  edge  of  the  rock  for  the  use  of  the  coastguardsmen, 

and  as  il  accuratt  ly  follows  the  indentations  of  the  coast- 
line, and  is  absolutely  protected  from  the  north  by  high 
garden-walls,  or  by  part  of  the  rocky  slope,  or  the  rail- 
way embankment,  while  it  gets  all  the  southern  sun  in 
its  full  force,  it  is  naturally  an  excellent  promenade  for 
invalids.  Here  they  can  walk  or  sit,  or,  if  they  choose, 
at  certain   points  descend   close  to  the  sea.  and  enjoy  a 

temperature  of  84'  to  68"  Fahr.,  while  in  the  High-street 
of  Nervi  the  thermometer  at  the  same  time  is  not  higher 
than  43  or  44  .  Naturally  great  care  is  necessary  to  be 
provided  with  plenty  of  wraps  to  put  on  when  returning 
from  the  shore  to  the  town.'' 

Of  amusements  for  the  invalid  there  appears  to  be  a 
great  dearth  at  Nervi,  and  the  facilities  for  the  making 
of  excursions  in  the  immediate  neighborhood  are  exceed- 
ingly limited.  "  The  neighbourhood  of  Nervi.''  says  Dr. 
Sparks,  "  offers  but  a  limited  field  for  excursions  owing 
to  the  nearness  ami  steepness  of  the  high  hills  at  the  back 
of  the  town.  There  is  no  drive  along  the  shore  close  to 
Nervi,  though  further  west  the  road  at  some  places  nearly 
overhangs  the  sea.  .  .  .  For  amusements  of  all  kinds, 
except  rod-fishing,  Nervi  presents  little  opportunity." 

According  to  the  testimony  of  Drs.  Sparks  and  Kisch, 
the  hotel  accommodations  are  good,  but  "  villas  and 
of  rooms  in  flats  are  difficult  to  find.'' '  Dr.  Sparks,  how- 
ever, writing  in  1879,  tells  us  that  complaints  had  been 
made  concerning  the  quality  of  the  drinking-water  of  the 
town.  Nervi  appears  to  be  chiefly  popular  among  the 
German  visitors  to  this  region,  and  Dr.  Sparks  remarks 
that  it  is  "  rather  a  German  than  an  English  colony." 

Concerning  the  class  of  invalids  who  should  be  recom- 
mended or  permitted  to  pass  a  winter  at  Nervi.  it  is  im- 
possible to  decide  with  any  degree  of  precision  until  a 
longer  and  more  thorough  series  of  meteorological  ob- 
servations shall  have  given  us  a  more  accurate  knowledge 
of  the  local  climatic  peculiarities.  For  the  present  it  can 
only  be  said  that  the  general  features  of  the  climate  are 
those  of  the  Italian  Riviera,  and  that  the  local  modifica- 
tions are  such  as  to  render  the  climate  less  exciting  than 
that  of  the  Western  Riviera  resorts  (see  articles,  Riviera 
and  Mentone).  Huntington  Richards. 

'  The  Riviera,  by  Edward  J.  Sparks,  M.A..  B.M..  Oxon. 

a  Ziemsseu's  Handbuch  der  Allg.  Therapie  und  Klimatotherapie. 

3  Eulenburg's  Real-Encyclopiidie.  art.  Nervi. 

4  Die  KUmatiachen  Curorte  der  Riviera,  Mittel-  und  Unter-Italiens. 

NEUENAHR  is  situated  in  Prussia,  between  Cologne 
and  Coblenz.  There  are  here  a  number  of  artesian  wells, 
giving  an  alkaline  water  of  somewhat  elevated  tempera- 
ture, which  has  acquired  considerable  popularity  in  re- 
cent years.  The  five  springs  are  known  as  the  Augu.-la- 
quelle,  Victoriaquelle,  Kleiner  Sprudel,  Grosser  Bprudel. 
and  Marien  Sprudel.  The  following  is  the  composition  of 
the  Grosser  Bprudel,  according  to  the  analysis  of  Mohr. 
Each  litre  contains  of  : 

Grammes. 

Sodium  bicarbonate 1.055 

Ferro  ate 0.010 

Mapnoiiim  bicarbonate 0.450 

Calcium  bicarbonate ' 

Sodium  sulphate 0.250 

in  chloride  0.150 

( Salolnm  chloride 0.040 

Lithium  chloride  0.003 

Silicic  acid ' 0.050 

Total  solids 2.313 
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There  is  some  free  carbonic  acid.  The  temperature  of 
the  different  wells  ranges  from  68°  F.  (Kleiner  Sprudel) 
to  104°  F.  (Grosser  Sprudel). 

The  waters  of  Neuenahr,  which  are  very  like  those  of 
Ems  and  Vichy,  are  employed  in  baths  and  douches  and 
are  also  taken  internally.  The  dose  is  from  two  to  eight 
glasses,  taken  at  intervals  of  fifteen  minutes,  alternating 
with  moderate  exercise  in  the  open  air  or,  if  the  weather 
forbid,  in  the  Trinkhalle. 

The  spa  is  frequented  by  sufferers  from  chronic  ca- 
tarrhal affections  of  the  respiratory,  urinary,  and  diges- 
tive organs,  diabetes,  old  pleuritic  exudations,  gout,  ague 
cake,  certain  forms  of  dyspepsia,  and  abdominal  plethora. 
A  course  of  treatment  occupies  from  three  weeks  to  a 
month,  and  the  season  extends  from  the  first  of  May  to 
the  middle  of  October.  The  accommodations  at  Neuen- 
ahr are  reported  to  be  very  good.  Opportunities  are  af- 
forded visitors  for  taking  the  so-called  milk-,  whey-,  and 
grape-cures.  The  climate  is  mild,  and  the  place  is  well 
protected  from  high  winds.  T.  L.  S. 

NEUHAUS,  in  Austria,  is  a  thermal  station  not  far 
from  Vienna,  lying  at  an  elevation  of  about  1,200  feet 
above  the  sea.  The  climate  is  mild.  The  waters  are  very 
poor  in  mineral  constituents,  containing  only  about  0.3 
Gm.,  chiefly  calcium  carbonate,  per  litre  ;  they  are  sel- 
dom taken  internally,  but  are  employed  in  the  form  of 
baths.  The  temperature  of  the  springs  is  about  95°  F. 
Neuhaus  enjoys  some  reputation  in  the  treatment  of  gout 
and  rheumatism,  and  is  popular  with  those  suffering  from 
debility  or  nervous  prostration.  The  season  lasts  from 
the  first  of  May  to  October.  T.  L.  S. 

NEUHAUS,  in  Bavaria,  is  a  rather  popular  spa,  in  the 
town  of  the  same  name,  situated  at  an  elevation  of  about 
730  feet  above  the  sea-level.  It  has  four  mineral  springs, 
called  respectively  the  Bonifacius-,  Elisabeth-,  Hermanns-, 
and  Marienquelle.  The  town  lies  not  far  from  Kissingen, 
and  the  waters  resemble  those  of  the  latter  place,  and  are 
used  to  fulfil  the  same  indications.  T.  L.  S. 

NEURALGIA.  Definition  and  Nature. — Neuralgia 
is  the  name  given  to  a  number  of  painful  affections  owing 
their  origin,  at  least  in  part,  to  a  disordered  action,  or 
neurosis,  of  the  sensory  nervous  system. 

Those  varieties  of  pain,  the  character,  situation,  sever- 
ity, and  duration  of  which  are  wholly  determined  by 
processes  acting  on  healthy  sensory  nerves,  and  from 
without,  are  not  called  neuralgic.  Irritations  of  the  sen- 
sory nerves  may,  however,  act  as  the  cause,  sine  qua  non, 
of  neuralgic  attacks,  and  if  long  continued  may  even  in- 
duce the  neuralgic  condition  of  the  nervous  centres. 

Probably  the  majority  of  the  neuralgias  are,  in  fact, 
due  in  part  only  to  any  primary  or  essential  neurosal  dis- 
order of  the  nervous  centres,  and  indicate  in  addition 
some  irritation  of  the  sensory  nerves  from  without. 

This  is  eminently  true  of  most  of  the  typical  neuralgias 
of  the  superficial  nerves  ;  their  gradual  onset  and  decline, 
and  protracted  course,  and  the  limitation  of  the  pain 
to  the  distribution  of  one  or  more  peripheral  nerves  point- 
ing to  some  localized  irritative  process  (frequently  a  neu- 
ritis) acting  on  the  affected  nerve,  or  corresponding  por- 
tions of  the  nerve-centre. 

Anything  which  causes  an  abnormal  irritability  of  the 
sensitive  nerves,  or  an  instability  of  the  nerve-centres, 
such  as  au  inherited  neuropathic  tendency,  exhaustion, 
anaemia,  or  either  one  of  many  animal  or  mineral  poisons, 
will  increase  the  morbid  influence  of  these  localized  irri- 
tations from  without. 

It  is  uncertain  whether  there  are  special  nerves  and 
nerve-centres  intended  for  the  conveyance  and  per- 
ception of  painful  impressions,  but  the  results  of  experi- 
mentation, and  the  difference  in  the  behavior  in  disease 
of  this  function — if  so  it  may  be  called — from  the  other 
sensory  functions,  leads  to  the  belief  that  such  may  be 
the  case. 

Again,  it  may  be  that  the  nerves  of  pain  are  the  same 
with  the  nerves  for  the  general  feelings  (Gemeingefiihle) 
of  satisfaction  or  discomfort,  which  accompany,  and  yet 


are  distinct  from,  the  special  sensations  of  relation, 
as  touch,  temperature,  and  the  like 

If  there  are  special   nerves  and  nerve-centres  for 
it  is  probable  that  they  are  the  seat,  of  the  disi  . 
ralgia. 

It  is  common  to  hear  the  neuralgias  of  the  sup<  i 
nerves  spoken  of  as  the  only  affections   rcalh 
the  name,  and  as  belonging  in  a  differenl 
the  visceralgias  and  the  periodical  headaches,  as  well  as 
from  the  pains  of  intermittent  recurrence,  but  of 
fined  seat,  to  which  children  ami  feebly-nourished  per- 
sons, and  especially  neurotic  persons,  are  liable. 

In  so  far,  however,  as  these  painful  disorders  occur 
under  similar  conditions  with  typical  neuralgias  of  the 
superficial  nerves,  and  are  themselves  of  unknown  ori- 
gin, there  is  much  gained  in  treating  of  them  both  as 
kindred  affections,  and  contrasting  them  with  each  other. 

General  Etiology'  and  Pathology. — An  inherited 
neuropathic  tendency  is  the  most  important  cause  of  neu- 
ralgia, and  it  is  often  impossible,  in  a  given  case,  to 
measure  the  degree  to  which  its  influence  is  felt.  It  is, 
however,  a  far  more  important  element  in  the  migraines 
and  the  visceralgias  than  in  the  superficial  neuralgias, 
and  among  the  latter  its  effect  is  most  strongly  fill  in 
the  neuralgias  of  the  fifth  pair,  and  of  the  intercostal 
nerves. 

The  exact  pathological  state  of  the  nervous  centres  in 
neuralgia  is  not  known,  any  more  than  it  is  in  the  case  1 1 
the  other  neuroses.  Some  of  the  conditions  that  give 
rise  to  it  are,  however,  better  understood. 

Chief  among  these  are  :  Anmmia,  which  acts  both  by 
impoverishment  of  the  blood,  and  by  overcharging  the 
blood  with  carbonic  acid  ;  the  presence  of  abnormal  sub- 
stances in  the  blood,  as  in  gout,  diabetes,  malaria,  chronic 
nephritis,  and  metallic  poisoning  ;  absorption  of  the  pro- 
ducts of  imperfect  digestion  or  metabolism  ;  the  impair  im  id 
of  the  vascular  tonicity,  as  in  fatigue  ;  peripheral  irrita- 
tions, such  as  disease  of  the  teeth,  eyes,  respiratory  and 
digestive  tracts,  uterus,  and  ovaries  ;  chronic  inflamma- 
tion of  the  nerve-sheath  ;  localized  anmmia  or  congestion 
of  nerves  or  nerve-centres. 

Anmmia  and  states  of  nervous  debility  or  chronic  fatigue, 
are  common  underlying  causes  of  neuralgia,  even  though 
not  the  whole  cause,  and  it  is  almost  always  best  to 
suspect  them  and  to  fortify  the  patient  against  them  by 
ample  nourishment  and  tonic  treatment.  Although  anae- 
mic and  debilitated  patients  are  more  prone  than  healthy 
persons  to  neuralgias  of  every  sort,  this  is  especially  true 
with  regard  to  the  superficial  neuralgias,  the  sufferers 
from  migraine  and  the  visceralgias  being  often  in  good, 
even  robust,  health  so  far  as  any  anaemic  tendency  is  con- 
cerned. 

Anaemic  neuralgias  are,  as  a  rule,  protracted,  like  their 
cause,  but  may  in  the  end  pass  away  rapidly  under  ap- 
propriate treatment. 

Diabetes  sometimes  causes  intractable  and  often  sym- 
metrical neuralgias,  especially  sciatica,  even  though  the 
symptoms  of  the  underlying  disease  are  not  marked. 

Gold  and  kindred  disorders  (lithsemia)  may  cause  neu- 
ralgia, partly  by  alteration  of  the  blood,  or  by  direct 
irritation  of  the  nervous  centres,  and  partly  by  inducing 
neuritis.  These  neuralgias  are  sometimes  bilateral  and 
fugitive,  sometimes  lasting,  according  to  their  origin. 
Visceralgias  are  also  common  in  the  gouty,  but  it  is  an 
open  question  whether  this  may  not  be,  in  part,  because 
of  the  neuropathic  tendency  which  is  intimately  con- 
nected with  gout. 

Chronic  nephritis,  and  the  vascular  and  nutritive  dis- 
orders associated  with  it,  may  cause  various  neuralgias, 
both  superficial  and  visceral. 

Syphilis  likewise  causes  neuralgias  both  in  its  early 
and  its  late  stages,  and  here  also  the  manner  of  its  action 
may  be  either  direct  or  indirect.  It  is  also  worthy  of  re- 
flection, in  a  given  case  of  this  kind,  whether  the  cause 
of  the  neuralgia  may  not  be  the  antisyphilitic  treatment 
which  has  been  used,  and  not  the  disease  itself. 

The  neuralgias  due  to  mineral  poisoning  are  apt  to  be 
bilateral,  or  to  attack  different  parts  .successively.  The 
arthralgias  and  visceralgias  of  lead-poisoning  belong  in 
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this  category .  but  will  in-  treated  of  « iili  tin-  other  bj  mp 
tome  of  the  same  origin. 

Peripfieral  irp  iuse  neuralgia  which  is  some- 

times confined  i' i  tin-  region  irritated,  Bometimes  located  in 
distanl  parts,  and  are  always  i"  be  carefully  sought  for 
and  eliminated,  since,  even  when  they  constitute  only 
partial  causes, thej  may  be  practically  responsible  for  the 
vci/.nn-v  i  iriotu  teeth  maj  excite  neuralgia  in  other 
branches  of  the  fifth  pair  besides  thai  directly  irritated. 

Injuries,  Bucb  a-  severe  jars,  as  in  railroad  accidents,  <>r 
blows,  even  when  they  do  nol  apparently  injure  any  par- 
ticular  nerve,  may  excite  severe  neuralgias,  ami  the  same 
is  true  of  i  m  >tu  rial  <  tcitenu  nt  or  rru  nteu  ovt  retrain,  acuU 
or  chronic. 

The  pains  due  to  the  pressure  of  cancerous  growths,  <>r 
other  tumors, and  aneurisms,  though  often  classed  as 
nun  neuralgic,  arc  really  not  always  to  he  distinguished 
from  neuralgia  by  any  intrinsic  characteristic.  The 
diagnosis  is  often  established  by  other  indications  of  the 

presence  of  morbid  growths,  ami,  so   far  as  the  nervous 

system  is  concerned,  is  rendered  probable  by  unusual 

persist, •nee  ami   severity  of  the   pain,  the   occurrence  of 

signs  of  neuritis,  such  as  marked  atrophy,  contracture, 
anaesthesia,  etc.  A  bUaU  ral  distribution  of  the  pain  is  also 
suggestive  of  such  a  cause,  pointing  either  to  pressure 
upon  .symmetrical  nerve  trunks  at  their  exit  from  the 
spinal  canal,  or.  in  the  ease  of  the  brachial  nerves,  to  a 
symmetrical  enlargement  of  lymphatic  glands.  Neural- 
gia  of  the  fifth  pair  has  occasionally  been  traced  to  aneu- 
rism of  the  internal  carotid. 

Tin  connection  between  the  superficial  neuralgias  and 
neuritis  is  particularly  intimate,  ami  calls  for  special  con- 
sideration,  The  gradual  onset  and  decline  of  most  of 
these  neuralgias,  such  as  sciatica,  their  protracted  course, 
the  limitation  of  the  pain  to  the  tract  and  distribution  of 
single  nerves,  and  the  fact  that  the  pain  is  apt  to  be 
rather  remittent  than  intermittent,  has  led  some  observers 
to  consider  that  the  neuralgia  is  read}'  secondary  to 
neuritis. 

Again,  even  when  the  attack  begins  apparently  as  a 
simple  neuralgia,  a  neuritis  is  often  developed  later,  as 
shown  by  such  signs  as  tenderness  along  the  nerve,  per- 
sistent alterations  of  the  sensibility  of  the  skin,  and  even 
muscular  atrophy  and  trophic  changes  in  the  skin,  peri- 
osteum, etc.;  ana  under  such  circumstances  the  neuritis 

may  at  least  play  an  important,  though  secondary,  part 
in  the  production  of  the  symptoms.  Even  where  a  neu- 
ritis cannot  be  proved,  and  where  the  pain  is  typically 
intermittent,  it  is  never  safe  to  assume  its  absence  in  a 
superficial  neuralgia  of  long  standing. 

The  pain  felt  under  these  circumstances  is  not  to  be 
regarded  simply  as  a  symptom  of  the  neuritis.  It  may 
disappear  while  the  neuritis  remains,  and  is,  in  fact,  an 
induced  neuralgia. 

Cold  and  damp  weather  and  the  atmospheric  changes 
preceding  and  accompanying  storms  are  fruitful  causes 
of  neuralgic  attacks,  acting  no  doubt  in  pari  by  depres 
sing  the  general  nervous  tone,  and  in  part  by  causing  con- 
gestion or  anaemia  of  the  sensitive  cutaneous  nerve-fibres, 
and  even  increasing  any  neuritis  that  may  be  present. 

It  is  proper  to  speak  here  of  the  relation  to  neuralgia 
of  such  general  influences  as  ag<  ami  sex. 

lliood  is  usually  considered  nearly  free  from  neu- 
ralgia, but  this  is  only  true  of  the  typical,  peripheral  neu- 
ralgias  of  protracted  course.  The  so-called  "growing- 
pains"  of  childhood  may  fairly  be  called  neuralgic,  and 
children  suffer  from  visceral  neuralgias,  and  sometimes 
from  typical  migraine  or  periodical  headache. 

Puberty  brings  an  increased  tendency  to  migraine  and 
headache,  which  then  usually  lasts  until  the  age  of  forty- 
live  or  tifty.  The  neuralgias  of  acute  anaemia  and  chloro 
sis  occur  also  largely  at  this  period,  though  anaemia  is 
probably  also  a  cause  of  some  of  the  pains  of  childhood. 

All  neuralgias  are  most  common  in  middU  life,  mainly 
because  it  is  then  that  the  nervous  strains  incident  upon 
increased  cares  and  exposures  of  all  kinds  make  them- 
selves most  strongly  felt,  and  act  both  directly  and  in- 
directly by  increasing  neuropathic  tendencies. 

Neuralgias  rarely  begin  i><  old  age,  and  when  they  do 


thej  are  very  intractable,  perhaps  because  they  depend 
upon    tissue-degenerations   it!    the   nervous   and   vascular 

systems.     It  is.  however,  a  notice  able  fact  to  which  the 

writer  can  bear  testimony,  that,  in   spite  of  their  severity 

and  persistency,  the  neuralgias  oi  old  age  sometimes  un- 
expectedly disappear  lor  longer  or  shorter  periods,  or 
even  permanently. 

The  f emalt  ma  s]|(l\\s;,  relatively  great  liability  to  the 
neuralgias  of  neuropathic  origin ;  the  male  sex  to  neural- 
gias Of  peripheral  Origin. 

Gejteral  Symptomatology. — All  neuralgias  have  in 

common  a  greater  or  less  tendency  to  periodic  and  appar- 
ently spontaneous  recurrence,  but  the  degree  to  which 
this  periodicity  is  seen  varies  greatly. 

The  most  regular  and  spontaneous  periodicity  is  met 
with  in  the  malarial  neuralgias  and  in  those  of  mainly 
neurosal  origin,  especially  migraine  and  the  periodic 
headaches.      The    visceralgia*    recur    less    regularly,  but 

their  outbreaks  also  are  frequently,  to  all  appearance, 

spontaneous,  that  is  due  to  cyclic  changes  within  the 
nervous  centres  themselves,  and  not  to  irritation  from 
without.  In  both  cases  this  tendency  to  cyclic  outbreaks 
may  be  interrupted,  and  attacks  precipitated,  by  various 

causes. 

( )ne  variety  of  the  neuralgias  of  the  ophthalmic  branch 
of  the  fifth  pair  of  cranial  nerves  shows  a  marked  ten- 
dency to  daily  recurrence  at  the  same  hour  for  a  certain 
period  (usually  about  nine  o'clock  a.m.),  and  this  i> 
true  not  only  in  cases  of  malarial  infection,  but  where 
the  neuralgia  is  apparently  due  to  the  irritation  from 
catarrh  of  the  frontal  sinuses. 

Besides  these  neuralgias  of  regular  recurrence,  persons 
of  neuropathic  constitution  are  often  liable  in  some  de- 
gree to  spontaneous  attacks  of  pain,  of  relatively  short 
duration  ;  but  the  typical  superficial  neuralgias  of  pro- 
tracted course,  as  a  rule,  show  but  little  of  this  ten- 
dency to  periodical  and  spontaneous  recurrence,  so  char- 
acteristic of  the  more  distinctly  neurosal  neuralgias. 
They  may  recur,  it  is  true,  but  this  is  either  from  a  re- 
currence of  their  underlying  cause,  or  because  the  neuri- 
tis, which  is  usually  present  as  an  important  complica- 
tion, if  not  a  cause,  does  not  entirely  pass  away  and 
excites  the  neuralgia  to  fresh  outbreak. 

Almost  all  neuralgias  have  in  common  a  tendency  to 
excite  vaso-motor  and  trophic  changes.  The  vaso  motor 
phenomena  are  most  marked  in  cases  of  the  migraines, 
which  arc-  often  characterized  by  a  marked  pallor  or  red- 
ness, or  both  in  turn,  of  one  side  of  the  head.  These 
vascular  changes  have,  in  fact,  been  widely  believed  to  be 
the  essential  feature  of  migraine,  and  to  be  directly  re- 
sponsible for  the  pain  :  but  this  is,  in  the  writer's  judg- 
ment, a  mistaken  opinion.  Similar  symptoms  are  •seen 
in  the  other  neuralgias,  especially  those  of  the  neighbor- 
hood of  the  eye.  and  probably  attend,  if  they  do  not 
cause,  the-  changes  in  the  glandular  secretions  (tears, 
urine,  mucus,  gastrointestinal  fluids),  which  are  also  very 
common  near  the  seat  of  any  severe  neuralgia,  and  even 
:\\  a  distance  from  it.  The  w  titer  has  seen  a  sharp  attack 
of  intercostal  neuralgia,  for  instance,  of  short  duration 
and  clue  to  acute  fatigue  and  exposure,  pass  entirely  away 
with  a  copious  discharge  of  limpid  urine,  such  as  often 
attends  the  close  of  a  migrainoid  attack.  Finally,  mi- 
graine is  often  unattended  by  any  noticeable  vascular 
changes. 

The  trophic  phenomena  arc  most  marked  in  the  case  of 
the  superficial  neuralgias,  and  range  from  such  changes 
as  are  obviously  due  to  neuritis  (herpes  zoster  and  other 
cutaneous  eruptions,  muscular  atrophy,  and  the  like),  to 
the  more  temporary  alterations  which  are  partly  of  vaso- 
motor origin,  or  due  to  irritation  of  trophic  or  glandular 
nerves,  and  partly  of  unknown  origin  (oedema  of  the 
skin,   changes  of  color  and    increased   brittleiiess    of  the 

hair,  temporary  muscular  enfeeblement,  impairment  of 
the  eyesight,  possibly  even  glaucoma,  etc-.  >.  The  trophic 
changes  in  migraine  are  but  Blight. 

It  is  often  included  in  the  definition  of  neuralgia,  that 
the  pain  is  confined  to  the  region  of  distribution  of  on*  <>r 
man  nerve-branches,  but  this  applies  only  to  the  neuralgias 
of  the  superficial  nerves. 
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It  is  common  to  most  neuralgic  attacks  that  the  pain  is 
intermittent  or  remittent  in  severity.  When  a  continuous 
dull  aching  is  present,  it  may  be  suspected  that  the  neu- 
ralgia is  complicated  by  a  material  degree  of  neuritis. 

For  further  examination  of  their  symptomatology, 
neuralgias  may  be  divided  into  : 

1.  Superficial  neuralgias. 

2.  Migraine  and  the  periodical  headaches. 

3.  Visceralgias. 

4.  Unclassified  neuralgias  of  irregular  distribution. 

1.  The  superficial  neuralgias  are  limited  to  the  course 
and  areas  of  distribution  of  one  or  more  nerves  or  parts 
of  nerves  supplying  the  skin  and  adjacent  structures. 

The  principal  varieties  are  :  1,  The  neuralgia  of  the 
fifth  nerve,  of  which  there  are  several  subdivisions  ;  2, 
the  neuralgia  of  the  occipital  nerve  ;  3,  the  neuralgia  of 
the  cervico-brachial  nerves ;  4,  the  neuralgia  of  the  ab- 
dominal nerves  ;  5,  the  neuralgia  of  the  anterior  crural 
nerves  ;  6,  the  neuralgia  of  the  sciatic  nerves. 

All  these  neuralgias  have  the  following  peculiarities  in 
common  :  The  attacks  are  sometimes  brief,  oftener  of 
relatively  long  duration. 

The  brief  attacks  generally  occur  in  persons  of  neural- 
gic habit,  and  under  these  circumstances  are  more  likely 
to  attack  the  facial,  intercostal,  or  abdominal  nerves  than 
the  brachial  or  the  sciatic.  They  may  occur  spontane- 
ously, or  from  some  special  cause,  as  fatigue,  excitement, 
or  exposure,  and  may  pass  away  after  a  night's  sleep, 
like  an  attack  of  migraine,  the  disappearance  being  some- 
times attended  with  a  copious  secretion  of  urine.  Gouty 
persons  are  also  subject  to  brief  neuralgic  attacks  ;  and 
there  are  other  obscure  disorders  of  the  nutrition  (so- 
called  lithaemia,  and  the  like),  of  which  the  same  is  true, 
though  it  is  by  no  means  easy  to  say  whether  the  neural- 
gia is  really  secondary  to  the  nutritive  disorder,  or  both 
are  symptoms  of  an  underlying  nervous  affection.  Vaso- 
motor changes  are  common  in  acute  attacks  of  brief 
duration,  leading  to  pallor  or  redness  of  the  skin.  Such 
attacks  are  often  attended  also  by  increase,  preceded  at 
times  by  diminution,  in  the  secretion  of  neighboring 
glandular  organs,  and,  occasionally,  by  oedema  of  the 
skin.  These  phenomena  are,  perhaps,  of  vasomotor  ori- 
gin.    Hyperaesthesia  of  the  skin  is  often  present. 

The  attacks  of  relalicely  long  duration  usually  come  on 
gradually,  and  are  recovered  from  gradually.  The  pain 
is  not  felt  over  the  whole  area  of  distribution  of  the 
nerve,  but  has  its  points  of  election,  and  from  these 
points  the  pain  spreads  or  darts  further.  Sometimes,  and 
especially  in  the  case  of  sciatica,  the  course  of  the  nerve 
itself  is  the  painful  region,  and  it  is  believed  that  it  is  the 
sensitive  nervi  nervorum  ramifying  in  the  main  nerve- 
trunk  that  are  mainly  or  even  alone  concerned  in  the 
neuralgic  process  in  such  cases.  General  tenderness 
along  the  nerve  points  to  neuritis,  but  the  localized  ten 
derness  which  has  just  been  referred  to,  and  which  is 
confined  to  certain  definite  spots  (points  douloureux  of 
Valleix),  probably  do  not  necessarily  have  this  signifi- 
cance. These  spots  of  tenderness  are  apt  to  coincide 
with  the  foci  of  pain,  but  do  not  always  do  so.  They 
are  usually  found  where  the  nerve  emerges  from  a  bony 
or  fibrous  canal,  or  where  it  begins  to  ramify  in  the  skin. 
The  pain  is  often  accompanied  by  subjective  and  objec- 
tive disorders  of  the  sensibility.  The  former  consist  in 
sensations  of  prickling  and  numbness,  or  of  heat  or  cold- 
ness. 

These  sensations  often  precede  or  follow  as  well  as  at- 
tend an  attack.  When  they  overlast  the  attack  a  long 
time,  and  especially  if  they  are  sharply  localized,  they 
usually  indicate  that  the  nerve  has  been  the  seat  of  the 
inflammation.  The  objective  disorders  are  of  the  nature 
either  of  hyperaesthesia  or  anaesthesia.  The  former  is 
usually  seen  at  the  beginning  or  at  the  height  of  an  at- 
tack, and  the  latter  usually  later.  A  persistent  impair- 
ment of  sensibility  points  to  destruction  of  some  of  the 
sensitive  nerve-fibres  from  neuritis. 

Trophic  changes  in  the  skin  and  its  appendages,  or  in  the 
muscles,  are  common  and  usually  point  to  neuritis.  The 
muscles  near  an  acutely  painful  region  are  sometimes 
temporarily  paralyzed  without  apparent  cause.    The  hair 


of  the  eyebrow  ami   scalp  has  been  known  to  become 
blanched  during  a  neuralgic  attack  of  the  fifth   a 
recoving  its  color  later.    This  changi  s  probably- 

due  to  the  penetration  of  air  into  the  hair-shafts. 

Treatment  ok  Supebficial  Nei  ralgias  i  si 
sections  on  Neuralgia  of  the  Fifth  Pair.  Sciatica,  etc.).— 
Causal  Treatment. — The  importance  of  removing  the 
causes  of  the  neuralgia  is  evident  toc\  cr\  one,  1ml  ii 
equally  recognized  that  it  is  necessary  to  remove  partial 
causes,  no  matter  how  many  there  maybe.  Such  causes 
are  principally  :  1,  Exposure  to  alterations  of  temperature 
and  weather,  to  be  met  by  suitable  clothing,  changeof  oc- 
cupation, temporary  removal  to  a  drier,  or,  it  may  lie.  to 
a  more  relaxing  climate  ;  2,  peripheral  irritations,  either 
near  or  remote  from  the  seat  of  pain  ;  :i,  neuritis,  primary 
or  induced  (vide  below  under  Electricity  and  Surgical  <  >p 
erations) ;  4,  dyscrasias,  such  as  gout,  syphilis,  diabetes  ; 
5,  fatigue,  anaemia,  lack  of  proper  nourishment.  It 
should  be  remembered  in  this  connection  that  a  state  of 
health  sufficient  for  ordinary  purposes  may  not  be  suffl- 
cient  as  counteractive  of  neuralgia.  What  would  seem 
excessive  nourishment  (see  under  Neurasthenia),  com- 
bined, if  necessary,  with  massage  and  rest  and  cod  liver 
oil,  arsenic,  and  large  doses  of  iron,  if  well  borne,  is  use- 
ful in  a  large  number  of  cases. 

Symptomatic  Treatment. — This  comprises  the  means 
used  to  relieve  pain  and  to  counteract  the  neuralgic  con- 
dition and  the  irritability  of  the  nervous  centres.  The 
important  remedies  of  this  class  are  :  Quinine,  aconitine, 
phosphorus  (vide  under  Neuralgias  of  the  Fifth  Fair),  sali- 
cylate of  soda,  valerianate  of  zinc,  belladonna,  opium, 
croton-chloral,  cannabis  indica,  electricity,  hydropathic 
treatment,  counter-irritation,  vibration  and  local  manipu- 
lation in  the  affected  region,  and  surgical  operations.  The 
method  of  use  of  these  remedies  is  too  familiar  to  need 
comment,  except  that  of  the  last  rive. 

Electricity  is  mainly  useful  in  the  form  of  galvanism, 
which  is  usually  applied  with  one  pole  of  the  battery 
near  the  nerve-centres,  and  the  other  near  the  nerve- 
trunks  of  the  affected  part.  Its  special  indications  are 
for  the  temporary  relief  of  pain  and  in  the  treatment  of 
neuritis.  It  is  probably  indifferent  which  pole  is  used 
in  the  painful  area,  but,  on  the  other  hand,  it  is  of  great 
importance,  in  acute  neuralgias,  that  the  current  should 
flow  without  interruptions  and  that  the  strength  should 
not  be  suddenly  increased  or  diminished.  The  elec- 
trodes should  be  large,  and  well  nourished  with  warm 
water.  The  strength  of  the  current  should  not  be  so 
great  as  to  irritate  the  skin,  and  thereby  excite,  instead 
of  soothe,  the  patient.  Moderate  variations  of  the  cur- 
rent-strength, as  made  by  sliding  the  electrodes  slowly 
over  the  skin,  sometimes  increase  the  effect.  In  chronic 
cases  strong  currents  are  sometimes  useful,  and  it  is  not 
necessary  to  observe  the  same  caution  as  to  interruptions 
of  the  circuit. 

Adamkiewicz  has  devised  an  ingenious  method  of 
using  electricity  so  as  to  cause  a  diffusion  of  chloroform 
into  the  skin  (" Die  Diffusions  Elektrode,"  Neurolog.  ('. 
Bl.,  1886,  No.  10).  A  hollow  electrode,  connected  with 
the  positive  pole,  is  filled  with  a  small  quantity  of  chlo- 
roform, and  the  end  covered  with  cotton,  which  has  been 
moistened,  and  then  dried  enough  to  remove  the  water 
from  the  meshes  of  the  cotton.  The  current  is  made  to 
pass  through  the  chloroform  before  entering  the  skin,  and 
it  has  been  shown  by  experiment  that  the  chloroform  is 
carried  much  more  deeply  into  the  skin  than  when  simply 
applied  to  the  surface.  It  causes  at  first  an  intense  burn- 
ing, but  very  soon  exerts  a  markedly  anaesthetic  action, 
and  relieves  pain.  The  current-strength  employed  is 
three  to  five  milliamperes. 

Hydropathic  (or  Thermic)  Applications  (so  far  as  they  can 
be  used  outside  of  special  institutions)  consist  in  the  use 
of  the  local  and  prolonged  wet-pack  (vide  under  Sciatica) ; 
local  bathing  and  showering,  or,  in  chronic  eases,  the 
filiform  douche;  prolonged  general  warm  baths  (useful 
as  a  general  sedative) ;  prolonged  application  of  ice  (vide 
under  Sciatica);  or  the  application  of  dry  warmth  in  the 
form  of  hot  sand-  or  salt-bags. 

Counter-irritation  may  be  applied  in  the  form  of  stimu- 
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lating  liniments  and  ointments,  mustard,  blisters,  the  ac 
tual  cautery,  or  spraj  of  ether,  or  of  chloride  of  methyL 

The  best  liniments  are  those  containing  aconite  and  laud- 
anum combined  with  alcohol  and  chloroform,  or  sti 
solutions  of  menthol  (]  |.).     A  strong  aconitine 

ointmenl  is  aaid  |  Webber)  to  be  use 

lul.  but  must   be  employed  with  great  caution.    These 

ats  act  n nl\  by  the  irritation  which  they  set  up, 

but  probabh  bj  lessening  the  sensitiveness  of  the  skin  as 
well.  In  tin-  same  way  cocaine,  instilled  into  the  eye, 
will  sometimes  relieve  pain  in  the  globe  and  in  tin-  supra- 
orbital region 

Prolonged  and  rhythmical  vibration  <>r  manipulation 
over  an  affected  nerve,  best  done  by  an  instrument  de- 
signed foi  that  purpose  (Granville's  hammer),  is  said  to 
be  of  sen  ice,  and  similarly,  some  forms  of  headache  can 
often  be  relieved  by  prolonged  manipulation  or  vibra- 
tions with  the  finger  tips. 

Surgical  Operations  comprise  acupuncture,  deep  injec- 
tions of  irritants,  such  as  water,  nitrate  of  silver,  chloro- 
form, or  osmic  acid  ;  the  section  of  nerves  (neurotomy)  or 
removal  of  a  portion  of  the  nerve  (neurectomy) ;  nerve- 
stretching;  and  the  ligature  Of  arteries  leading  to  the 
nerve-centres  or  nerve-trunks. 

Nerve-section  and  the  ligature  of  arteries  are  rarely 
practised,  except  in  the  neuralgias  of  the  purely  sensitive 

fifth  nerve,  and  are  discussed  under  that  heading. 

Nerve-stretching  is  appropriate'  for  mixed  nerves,  and 
lias  been  applied  to  almost  all  the  superficial  nerves  of 
the  body,  including  the  intercostals.  Its  effect  is  partly 
to  diminish  the  conducting  power  of  the  sensitive  fibres, 
and  thereby  diminish  the  irritations  reaching  the  nerve- 
centres,  partly  to  alter  the  condition  of  nutrition  in  the 
nerve-trunks,  and  partly,  no  doubt,  to  exert  a  so-called 
inhibitory  action  with  regard  to  the  neuralgic  condition 
of  the  nerve-centres.  The  operation  is  not  often  followed 
by  serious  results  if  done  under  proper  antiseptic  precau- 
tions, but  when  large  nerves  are  treated  in  this  way  mor- 
bid changes  are  occasionally  Bet  up  in  the  spinal  cord. 
This  operation  has  found  its  greatest  sphere  of  usefulness 
in  Sciatica,  to  which  heading  the  reader  is  referred.  Even 
slender  nerves  will  bear  a  weight  of  from  ten  to  twenty 
pounds  without  parting,  hut  when  diseased  they  may  be 
more  friable. 

It  is  not,  however,  to  be  supposed  that  nerve-stretching 
is  an  operation  to  be  lightly  undertaken. 

An  examination  of  the  list  of  mischances  from  its  use 
is  well  fitted  to  inspire  caution.  Such  a  list,  with  an  ex- 
cellent critical  examination  of  the  whole  subject,  has  re- 
cently been  prepared  by  Dr.  Lagrange,1  who  believes 
that  the  therapeutic  value  of  the  operation  consists  essen- 
tially in  its  action  upon  the  spinal  centres,  mainly  due  to 
direct  traction.  If  this  action  goes  too  far  it  is  capable 
of  setting  up  acute  and  chronic  inflammations  of  the 
spina]  nerve-roots,  cord,  ami  membranes. 

The  author  regards  it  also  as  quite  possible  that  the 
deep  suppurations  which  sometimes  follow  the  opera- 
tion, though  indicating,  no  doubt,  imperfect  antisepsis, 
imply  also  an  impaired  vitality  of  the  tissues  due  to  the 
operation  on  the  nerve  which  supplies  them.  Nerve- 
stretching  by  forced  position  of  the  limb  (in  sciatica)  is 
less  dangerous  than  where  the  nerve  is  exposed. 

Acupuncturt  of  nerves  (including  galvano-puncture) 
and  tin-  deep  injection  of  irritating  solutions,  probably 
act  almost  exclusively  by  their  indirect  influence  on  the 
nerve-centres,  and  do  not  differ  much,  except  in  the  de- 
gree of  the  irritation  which  they  set  up.  They  are  un- 
questionably beneficial,  sometimes  in  acute  and  sometimes 
in  chronic  cases,  and  may  be  resorted  to  when  the  other 
surgical  operations  cannot  be  used;  but,  on  the  other 
hand,  they  art'  not  free  from  danger.  Alarming  results 
have  been  known  to  follow  the  use  of  chloroform,  prob- 
ably by  its  introduction  into  a  vein,  though  this  is  a  rare 
event.   The  best  way  to  avoid  it  is  to  introduce  the  needle. 

alone,  until  its  point  COmes  close  to  the  nerve,  and  not  to 
inject  the  chloroform  if  any  blood  appears.  The  dose  is 
TTL  x.  to  xx. 

Osmic  acid  (Til  x.  to  xx.  of  a  one  per  cent,  solution. 
freshly  made)  has  occasionally  given  rise  to  abscess,  or 


to  Sloughing,  where  repeated  injections  have  been  US)  d 
in  the  same  neighborhood  and  close  under  the  skill. 

Special  Forms  oi  Superficial  Neuralgia.  Neu- 
ralgias of  the  Fifth  Crani  ll(Trigemthal)  Nerve. — 

These  neuralgias  may  be  divided   into  the  acute  and   the 

chronic  varieties 

i  The  "'■"''  forms  are  apt  to  occur  in  persons  of  neuro- 
pathic constitution,  either  as  a  manifestation  of  special 

liability  or  induced  by  some  Blight  irritation  in  cither  a 
neighboring  or  a  distant  organ  (uterus,  stomach);  or  in 

alternation  wiih  neuralgic  pain  in  some  other  part  of  the 
body,  as  the  abdominal  viscera,  the  whole  forming  an 

attack,  such  as  is  likely  to  recur  with  more  or  less  perio- 
dicity. 

2.  The  chronic  trigeminal  neuralgias  are  Berious  and 
complicated  affections.  Though  often  implying  a  neuro- 
pathic constitution,  they  are  actually  brought  on.  in 
many  cases,  by  peripheral  irritations,  or  by  causes  im- 
pairing the  vitality  of  the  nervous  ((litres  or  interfering 
with  the  circulation  in  them.  In  one  severe  ca-e  occur- 
ring in  a  healthy  man  the  attack  began  immediately  after 
a  serious  railway  concussion,  in  which  the  patient  was 
much  bruised  and  shaken,  but  not  injured  about  the  head 
so  far  as  known. 

In  other  cases  it  is  impossible  to  trace  them  to  any 
cause,  and  in  any  case,  when  the  neuralgic  habit  lias  been 
fairly  established,  it  becomes  practically  independent  of 
its  origin. 

The  neuralgia  may  affect  one  branch  of  the  trigeminal 
nerve,  or  several  branches  simultaneously.  It  has  also 
a  tendency  to  spread  from  one  division  to  another,  or 
from  the  fifth  to  the  occipital  nerves. 

The  neuralgias  of  the  first  or  ophthalmic  division  are 
sometimes  of  malarial  origin,  and  even  when  not  ma- 
larial, are  liable  to  recur  in  regular  daily  paroxysms  for 
several  weeks,  usually  attending  a  catarrhal  inflammation 
of  the  frontal  sinuses.  Diseases  of  the  conjunctiva  or 
globe  (glaucoma,  iritis)  are  other  causes  of  this  form  of 
neuralgia,  but  it  must  be  borne  in  mind  that  if  we  may 
judge  by  the  sequence  of  the  symptoms,  the  glaucoma, 
and  a  variety  of  other  structural  changes,  may  be  the  re- 
sult of  the  neuralgia  instead  of  its  cause.  Similarly,  an 
increased  deposit  of  dentine  has  been  apparently  traced 
to  neuralgia  of  the  lower  branches  of  the  fifth  pah*,  but 
the  effect  may  have  been  mistaken  for  the  cause. 

Chronic  neuralgia  of  the  second  and  third  division  of  the 
fifth  is  in  a  large  proportion  of  cases  excited  by  carious 
teeth,  ossification  of  the  pulp  cavity  (said  to  he  especially 
common  in  persons  of  gouty  descent)  and  other  affections 
of  the  teeth  as  well  as  of  the  alveolar  process.  These  irri- 
tations usually  set  up  a  neuritis,  which  has  several  times 
been  demonstrated  on  excised  nerves,  and  this  neuritis  is 
doubtless  cajiable  of  keeping  up  the  neuralgia  after  the 
original  source  of  irritation  has  been  removed. 

The  most  serious  variety  of  these  chronic  neuralgias  is 
the  so-called  tic  douloureux,  or  epileptiform  neuralgia,  the 
chief  characteristic  o|  which  is  the  lightning  like  onset 
and  disappearance  of  the  paroxysms  of  pain,  its  severity, 
and  its  obdurate  resistance  to  treatment.  This  variety 
constitutes,  in  fact,  the  usual  type  of  all  the  chronic  neu- 
ralgias of  the  fifth  nerve,  no  doubt  on  account  of  some 
physiological  peculiarity  which  we  cannot  more  nearly 
unravel.  Unless  relieved  by  treatment  these  neuralgias 
often  last  indefinitely,  even  throughout  the  patient's  life- 
time, though  sometimes  with  long  intervals  of  relief. 

The  treatmt  ni  of  the  facial  u<  uralgias,  bo  far  as  it  differs 
from  that  of  the  other  superficial  neuralgias,  is  as  follows: 

For  the  periodical  neuralgias  of  the  ophthalmic  branch, 
even  those  of  non-malarial  origin,  quinine  is  pre-eminent- 
ly useful.  It  is  best  given  about  four  hours  before  the 
expected  attack,  in  a  single  dose  of  ten.  fifteen,  twenty, 
or  even  thirty  grains,  but  should  he  discontinued  as  soon 
as  possible. 

For  the  epileptiform  neuralgia,  or  other  chronic  forms, 
aconitine.  gelsemium,  phosphorus,  and  quinine  are  often 
very  useful.  They  should  be  given  at  first  in  small  doses, 
but  rapidly  increased,  under  constant  observation,  to  the 
limit  of  the  patient's  endurance.  Aconitine(the  crystallized 
alkaloid)  is  best  given  at  first  in  doses  of  ^„  to  ,,?,,,  grain 
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every  two  or  three  hours,  in  pill  or  solution  ;  then,  if  no 
unusual  susceptibility  shows  itself,  in  doses  of  ^foj  to  Tin. 
or  even  more,  though  this  dose  is  rarely  passed  without 
the  patient's  complaining  of  severe  tingling  and  numb- 
ness of  the  extremities,  and  sometimes  of  a  sense  of  cold- 
ness and  faintness.  A  moderate  degree  of  these  symptoms 
does  not  contraindicate  the  continuance  of  the  treatment 
for  some  days,  or  even  weeks,  if  the  patient  is  otherwise 
in  good  health,  and  is  constantly  under  observation.  Tinct- 
ure of  aconite  root  can  be  substituted  if  necessary,  but  is 
less  certain  in  its  action. 

Gelsemium  maybe  given  in  any  reliable  preparation, 
until  the  signs  of  its  physiological  action  appear,  the 
most  characteristic  being  a  drooping  of  the  eyelids. 

Phosphorus  is  best  used  in  the  alcoholic  solutions,  with 
a  little  glycerine  and  spirits  of  peppermint  added  (J.  Ash- 
burton  Thompson),  hi  doses  of  £e  to  -f\j  grain  every  three 
hours,  up  to  t;  to  I  grain  daily,  but  should  not  be  con- 
tinued more  than  a  few  days  at  a  time,  and  not  so  long 
if  it  causes  gastric  irritation. 

In  some  cases  surgical  operations  on  the  affected  nerve 
are  eminently  in  place,  and,  as  a  rule,  the  best  operation 
is  that  which  is  most  radical  while  consistent  with  safety. 
In  these  days  of  antiseptic  precautions  surgical  interven- 
tion may  be  called  upon  more  freely  than  formerly,  and 
a  skilful  surgeon  can  carry  the  division  of  either  of  the 
branches  of  the  fifth  nerve  back  to  its  exit  from  the  skull 
without  much  danger.  This  may  be  combined  with 
nerve-stretching,  if  desired,  which  perhaps  adds  a  little, 
though  only  a  little,  to  the  effectiveness  of  the  operation, 
and  also  slightly  increases  its  danger.  In  extreme  cases 
the  facial  or  carotid  arteries  may  be  tied,  with  a  view 
partly  to  the  alterative  action  on  the  nerve-centres,  partly 
to  removing  inflammation  of  the  nerve-trunks. 

The  clinical  indications  for  neurectomy  are  not  precise, 
and  it  has  proved  useful  even  when  there  has  been  no 
discoverable  peripheral  irritation  or  neuritis.  The  mode 
of  action  of  neurectomy  is  probably  at  least  threefold  : 
1.  It  exerts  an  alterative  or  inhibitory  influence  on  the 
nerve-centres.  2.  It  secures  a  physiological  rest  for  the 
nerve-centres  by  removing  one  main  channel  through 
which  ordinary  excitations  reach  them.  3.  It  separates 
the  nerve-centres  from  the  inflamed  peripheral  extremity, 
or  from  sources  of  peripheral  irritation. 

Occipital  and  Cervico-occipital  Neuralgia  ap- 
proaches the  neuralgias  of  the  fifth  nerve  in  severity  and 
in  the  tendency  to  assume  the  epileptiform  type,  and 
often  superadds  itself  to  them,  especially  to  the  supra- 
orbital neuralgia,  by  extension.  In  its  typical  form  it  is 
commonly  unilateral,  and  this,  together  with  its  history 
and  the  character  of  the  pain,  usually  serves  to  distinguish 
it  from  the  occipital  headaches  met  with  in  neurasthenia, 
chronic  nephritis,  or  intra-cranial  disease. 

Brachial  and  Cervico-brachial  Neuralgia  has 
the  distribution  which  its  name  implies,  and  the  charac- 
teristics of  a  typical  superficial  neuralgia  (vide  above). 
Like  the  rest,  it  is  often  due  to  injury  or  neuritis,  the 
latter  being  sometimes  secondary  to  affections  of  the 
shoulder-joint,  but  it  may  occur  simply  as  a  sign  of  de- 
bility or  of  the  neuropathic  diathesis,  or  from  concussion 
accidents,  and  the  like. 

The  pain  usually  centres  in  foci,  such  as  the  point  of 
the  shoulder-blade,  the  insertion  of  the  deltoid,  the  neigh- 
borhood of  the  supinator  longus  muscle,  the  wrist,  and, 
more  rarely,  the  fingers,  and  radiates  upward  or  down- 
ward from  them.  The  hand  and  even  the  whole  arm 
are  often  the  seat  of  sensations  of  numbness  and  tingling, 
due  perhaps  to  congestion  of  the  nerve  or  disorders  of 
the  circulation  of  vaso-motor  origin,  and  these  sensations 
sometimes  substitute  themselves  for  the  neuralgic  pain. 
The  pathological  diagnosis  should  take  into  account  the 
possible  presence  of  cancerous  cervical  glands,  pachy- 
meningitis cervicalis  (bilateral  pain,  muscular  atrophy, 
rigidity  of  the  neck),  or  angina  pectoris.  The  treatment  is 
that  of  the  other  superficial  neuralgias  (vide  above).  Sur- 
gical treatment  by  nerve-stretching  is  possible  at  any 
point,  even  as  high  as  the  cervical  plexus. 

Intercostal  Neuralgia  is  one  of  the  commonest  neu- 
ralgias of  debilitated  subjects,  especially  women  and  per- 


sons of  nervous  temperament,  and  occurs  oftenest  in  the 
left  side.  It  is  also  met  with  in  connection  with  brachial 
neuralgia,  or  with  neuralgia  of  the  thoracic  or  abdominal 
viscera.       The  pathol  ,  fler  j„_ 

tra-thoracic  cancer,  Pott's  di  leurism,  all  of  which 

would  be  likely,  but  not  certain,  to  cause    bilatl  ral 
and  pleurodynia.     Treatment.     Gelsemium  and  quinine 
are  useful  in  large  doses.     The  intercostal  nervef 
been  successfully  stretched. 

Ilio-lumbak  Neuralgia  needs  no  separate  notice,  ex- 
cept to  remark  that  it  is  often  found  in  connection  with 
affections  of  the  uterus  and  ovaries. 

Anteriob  Crural  Neuralgia  is  not  very  common 
and  needs  no  separate  notice.     The  pathological  dia 
should  consider  the  possibility  of  hip-disease,  and  of  pel 
vie  tumors. 

Sciatica  is  one  of  the  commonest  and  severest  varieties 
of  superficial  neuralgia,  both  on  account  of  the  exposed 
position  of  the  nerve,  which  renders  it  liable  to  injury 
both  within  and  without  the  pelvis,  and  also  from  causes 
which  are  more  subtle  and  less  well  understood 
_  The  causes  of  sciatica  are,  local  injuries;  primary  neu- 
ritis, as  in  herpes  zoster;  exposure  to  sudden  alterations 
of  heat  and  cold  ;  intra-pelvie  diseases,  even  when  they 
do  not  directly  involve  the  nerve  itself,  as  uterine  dis- 
ease for  example;  gout,  diabetes,  and  the  various  con 
stitutional  affections  which  impair  the  quality  of  the 
blood  or  the  general  nutrition.  Cancerous  disease  with- 
in the  pelvis  may,  by  pressure,  give  rise  to  pain  which  is 
hardly  to  be  distinguished  at  first  from  sciatica,  and  this 
cause  should  be  suspected  if  the  symptoms  are  bilateral, 
unusually  persistent,  or  attended  with  marked  signs  of  neu- 
ritis, such  as  anaesthesia,  localized  numbness  and  prick- 
ing, muscular  wasting,  and  especially  if  other  nerves  are 
involved  at  the  same  time.  Chronic  inflammation  of  the 
tissues  around  the  hip  may  also  give  rise  to  pains  which 
could  be  readily  mistaken  for  sciatica.  It  is  very  im- 
portant, and  usually  perfectly  easy  to  distinguish  the 
pains  of  locomotor  ataxia  from  those  of  sciatica.  The 
former  are  bilateral,  not  confined  to  the  distribution  of 
the  sciatic  nerve,  momentary  in  duration,  and  usually 
affect,  by  preference,  small  spots  in  the  fleshy  parts  of 
the  limb,  the  knee,  or  the  heel,  or  dart  down  the  leg  and 
disappear  again. 

Symptoms. — The  distribution  of  the  pain  in  sciatica  may 
be  co-extensive  with  the  distribution  of  the  whole  nerve, 
but  oftener  it  centres  in  certain  regions  which  may  van- 
as  the  attack  goes  on.  Such  are  the  sacral  region,  the 
neighborhood  of  the  sciatic  notch,  the  back  of  the  thigh, 
the  popliteal  space,  the  calf,  the  outer  side  of  the  leg,  or  Hie 
outer  side  and  dorsum  of  the  foot.  Sometimes  the  course 
of  the  nerve  itself  is  marked  out  by  darts  of  pain.  "Ten- 
der points"  are  found  at  the  sacro-iliac  synchondrosis, 
the  sciatic  notch,  the  popliteal  space,  behind  the  head  of 
the  fibula,  behind  the  outer  malleolus,  and  often  at  other 
places  as  well.  Some  cases  of  sciatica  are  of  short  dura- 
tion and  seem  to  be  of  purely  functional  origin,  while  in 
others  neuritis  plays  a  large  part  in  the  production  of  the 
symptoms,  causing  persistent  pain,  loss  of  sensibility,  cu- 
taneous eruptions,  coldness  and  wasting,  and  increased 
pain  on  motion,  voluntary  or  passive.  Even  where  these 
symptoms  are  absent,  and  where  the  pain  is  fully  inter- 
mittent, the  absence  of  neuritis  cannot  be  confidently  as- 
serted in  cases  of  long  standing. 

The  prognosis  of  sciatica  depends  upon  its  cause.  Ex- 
cept when  it  is  dependent  upon  some  temporary  irritation, 
however,  it  lasts  usually  for  weeks  or  months,  or  even 
longer,  and  is  liable  to  relapses  and  recurrences.  The 
sciatica  of  diabetes  is  said  to  be  peculiarly  obstinate,  even 
if  the  usual  symptoms  of  the  disease  are  not  severe. 
•  The  treatment  of  sciatica  varies  with  its  causation  and 
its  stage  (vide  also  under  general  treatment).  The  re- 
moval of  diathetic  taints,  absolute  rest,  superficial  blister- 
ing, counter-irritation  by  a  spray  of  ether  or  of  chloride 
of  methyl,  the  local  wet-pack  followed  by  vigorous  rub- 
bing with  cold  water  and  by  warm  applications,  galvan- 
ism with  long-continued  mild  currents,  cutaneous  fara- 
dization, are  always  in  place,  and  turpentine,  quinine, 
muriate  of  ammonia,  or  salicylate  of  soda  in  full  doses, 
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iu:i\  be  given  In  fresh  cases  for  limited  periods  with 
hope  "i  reliel 

In  chronic  cases  the  remedies  may  be  proportionately 
vigorous.  The  galvanic  applications  maj  be  as  strong 
as  the  patienl  can  bear,  ana  apecial  pains  taken  to  lo 
Ize  the  current  on  the  nerve,  at  the  sciatic  notch,  and  in 
the  popliteal  space,  bj  (  h  < — i  1 1  l.-  the  electrode  inward,  and 
seeking  to  excite  referred  sensations  at  the  periphery. 
It  probabh  makes  no  difference  whether  the  anode  or 
the  cathode  is  employed  ovei  the  nerve,  or  whether  thi 
current  is  occasionally  interrupted,  indeed,  a  series  of 
sudden  reversals  of  the  current  are  of  ten  of  service.  Deep 
massage  along  the  nerve,  even  if  painful  at  the  time,  may 
In-  cii  great  value,  probably  by  removing  inflammatory 
exudations.  [<  e-bags  may  be  applied  continuously  along 
the  course  of  the  nerve,  and  deep  injections  [vicL  under 
General  Treatment)  are  serviceable,  though  not  without 
danger.  When  other  means  fail,  "nerve-stretching "may 
be  used,  and,  indeed,  under  proper  antiseptic  precautions, 
ii  is  not  a  dangerous  operation  in  itself,  Ii  lias,  however, 
been  shown  that  the  effects  of  the  traction  arc  felt  in  the 
spinal  canal,  ami  myelitis  has,  iii  a  few  instances,  been 
excited.  A  substitute  operation  is  the  so-called  " blood- 
less stretching,"  in  which,  the  patient  being  under  ether, 
the  thigh  is  forcibly  flexed  on  the  pelvis,  ami  the  leg  ex- 
tended ai  the  knee,  and  this  position  maintained  for  some 
minutes.      That  the   nerve  can  be  stretched  in  this  way  is 

beyond  question;  but  it  may  be  doubted  whether  the 
method  is  really  safer  as  regards  its  secondary  effects, 
than  that  of  the  exposure  of  the  nerve  by  a  single  in- 
cision, and  the  use  of  a  measured  amount  of  direct  trac- 
tion, upward  and  downward  in  turn. 
Migraine  (hemicrania,  megrim,   sick-headache)  is  a 

complex  sensory  neurosis,  chiefly  characterized  by  pain, 
recurring  in  more  or  less  periodical  attacks,  each  lasting 
from  a  few  hours  to  two  or  three  days,  and  referred, 
vaguely,  to  the  inside,  sometimes  to  the  outside,  of  the 
head,  mainly  in  the  temporal  region,  usually  felt  on  one 
Bide  at  a  time,  sometimes  on  both  sides,  and  often  accom- 
panied with  nausea  and  vomiting. 

In  typical  cases  the  attacks  are  ushered  in  by  compli- 
cated iiiu-iis,  analogous  to  those  noted  in  the  first  stage  of 
an  epileptic  seizure.  The  most  characteristic  of  these 
auras  consists  in  the  appearance  in  the  visual  field  of 
dazzling,  vibrating  points,  or  serrated  figures,  sometimes 
with  prismatic  outlines.  These  appearances  are  often 
accompanied  by  a  temporary  loss  or  obscuration  of  vision 
over  one  vertical  half,  or  some  other  portion  of  the  field, 
which  is  apt  to  clear  up  on  one  side,  while  it  advances  on 
another.  At  the  same  time  a  marked  tingling  and  numb- 
ness may  be  felt  over  one-half  of  the  tongue,  one  hand 
and  arm,  and  even  one-half  of  the  body,  and  if  these  symp- 
toms are  present  on  the  right  side  there  may  be  tem- 
porary aphasia.  It  sometimes  happens  that  these  auras 
occur  at  intervals,  even  for  long  periods,  without  being 
followed  by  the  headache,  and  they  might  then  be  mis- 
taken for  lesser  epileptic  seizures.  Still  earlier  signs  of 
an  approaching  attack  are  sometimes  recognized,  consist- 
ing in  a  sense  of  unusual  lightness  and  well-being  on  the 
day  previous,  or  in  sensations  of  thirst,  or  of  giddiness, 
chilliness,  and  the  like.  The  headache  is  sometimes  felt 
on  the  same  side  with  the  localized  prodromal  signs, 
sometimes   on    the   opposite   side.      During   the  attack    a 

drowsiness  may  be  present,  which  differs  from  the  re- 
freshing sleep  with  which  the  seizure  is  apt  to  close. 
Nausea  and  vomiting  may  be  present  throughout,  but 
more  often  toward  the  end  of  the  attack. 

The  vaso-motor  symptoms  of  migraine  art'  striking  and 

noteworthy,  and  the  more  SO  that  they  have  been  widely 
considered   to    be  the  cause   of  the   pain  and  other  symp- 
toms.    They  consist  in,  sometimes  a  contraction,  some-' 
times  a  dilatation  of  the  vessels  on  the  affected  side  of 

the  head,  or  tl ie  state  followed  by  the  other,  and  ac- 
companied with  other  changes  equally  Buggestive  of  dis- 
order of  the  sympathetic  system  (dilatation  or  contraction 
of  the  pupil,  increased  perspiration  etc.).  These  vaso- 
motor symptoms  have  been  considered  to  constitute  two 
distinct  varieties  of  migraine,  called  a  ilytic  and 

angiospastic,  and  the  pain  has  been  referred  partly  to  an 


irritation  of  the  nerves  ramifying  in  the  vessels  them- 
selves, partly  to  an  anemia  or  a  congestion  of  the  sensi- 
tive cerebral  membranes.  It  is  certainly  possible  that 
these  vascular  changes  may  give  rise  to  pain,  and  to  sen- 
sory   auras;     but.    on    the    other    hand,    vasomotor  and 

glandular  symptoms  are  by  no  means  a  nec<  Bsary  part  of 
migraine,  and  are  seen  to  a  greater  or  less  degree  in  most 
neuralgias.  Again,  in  a  case  under  the  care  of  the  writer, 
the  congestion  sometimes  shifts  from  one  side  of  the  I 
(or,  more  strictly,  the  ear)  to  the  other,  without  a  simul- 
taneous shifting  of  pain. 

The  seat  of  the  pain  in  migraine  is  sometimes  in  the 
occipital  region,  or  at  the  vertex,  instead  of  the  frontal 
region  ;  or  its  position,  as  well  as  its  character,  may  be 
different  in  different  attacks.  The  feel  and  hands"  are 
often  icy  cold,  and  sometimes  a  degree  of  prostration  is 
present   which   is   OUt    of   proportion   to  the   pain.      As  an 

attack  passes  away  then-  is  often  a  copious  discharge  t  f 
limpid  urine.  Usually  a  night's  sleep  puts  an  end  to  a 
single  attack,  but  sometimes  the  pain  recurs  on  a  second, 
an. I  even  a  third  day,  and  then  general!]  affects  that  side 
which  was  at  first  exempt.  After  recovery  the  patienl  is 
usually  free  from  pain  tor  a  certain  period  of  one,  two, 
three,  or  four  weeks,  or  lor  a  longer  and  less  definite  In- 
terval. 

Migraine  is  a  disease  of  youth,  puberty,  and  middle 
life,  and  the  attacks  diminish,  and  finally  disappear  to- 
ward advanced  age. 

Periodical  Headaches. — Besides  typical  attacks  of  mi- 
graine, many  persons  are  subject  to  more  or  less  regu- 
larly periodical  headaches,  in  which  a  greater  or  less  re- 
semblance to  migraine  may  be  traced,  though  many 
features  are  wanting.  These  constitute,  as  it  wen  a 
link  between  migraine  and  the  so-called  in  uralgic  and 
nervous  headaches,  in  which  the  pain  is  more  diffused, 
the  recurrence  less  regular,  and  a  definite  causation,  such 
as  fatigue,  excitement,  or  indigestion,  more  often  trace- 
able. It  is,  however,  a  significant  fact  that  these  irreg- 
ular forms  are  met  with  in  the  same  persons  and  families 
in  which  migraine  is  common. 

Clinical  Relations. — Although,  as  will  have  been  seen, 
migraine  differs  widely  from  most  of  the  superficial  neu- 
ralgias in  its  symptoms  and  clinical  history,  still,  as  has 
been  said,  it  is  important  to  consider  them"  together,  be- 
cause the  same  neurosal  tendency  runs  through  both, 
showing  itself  in  periodicity  of  recurrence  and  in  the  as- 
sociated affection  of  glandular  and  vaso-motor  nerves. 
Furthermore',  with  some  patients  whose  headaches  are, 
on  the  whole,  of  a  distinctly  typical  migrainoid  character, 
and  associated  with  other  signs  of  the  neuropathic  diathe- 
sis, the  intracranial  pain  is  often  associated  with  a  distinct 
neuralgia  of  the  ophthalmic  division  of  the  fifth  pair,  or 
the  two  are  at  least  interchangeable.  Moreover,  other 
superficial  neuralgias,  and  still  more  the  visceralgias,  are 
common  in  the  same  patients. 

Migraine  is  a  prominent  member  of  the  neuropathic 
family  of  diseases,  and  as  such  is  related  closely  to  epi- 
lepsy, asthma,  etc.  It  is  met  with  in  families  of  gouty 
descent,  and  in  connection  with  the  vaguer  diseases  of 
nutrition,  such  as  the  so-called  lith.-rmia. 

Peripheral  irritations,  such  as  those  from  uterine  dis- 
ease, errors  of  accommodation,  or  affections  of  the  nasal 
mucous  membrane  may  no  doubt  provoke  attacks,  hut 
are  rarely,  if  ever,  the  whole  cause  of  the  tendency  to 
them. 

The  treatmt  nZ should  be  directed,  in  the  first  instance,  to 
the  removal  of  all  causes  of  the  outbreaks,  peripheral  or 
Constitutional.  Here  should  be  mentioned  the  special 
diets  which  now  and  then  prove  of  great  value.  It  is 
noteworthy  that  some  persons  do  best  on  a  strictly  vege- 
tarian, some  on  an  animal  diet,  while  with  others,  again, 
it  seems  to  be  less  the  character  of  the  food  that  makes 
the  difference  than  the  change  from  one  diet  to  another. 
If  the  patient  is  at  all  debilitated  the  nourishment  should 
be  ample,  and  care  should  be  taken   by  enjoining  regular 

exercise,  a  largeamountof  rest,  and  a  simple — if  possible, 

an  OUt-of-door — life,  that    digestion   is  satisfactorily  per- 
formed at  every  stage. 
Cod-liver  oil  and  the  tonics  (vide  under  General  Treat- 
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ment)arc  often  eminently  in  place  :  but  there  is  no  special 
treatment  that  will  not  often  fail  of  its  effect  unless  com- 
bined with  all  the  means  that  can  be  devised  for  improv- 
ing the  bodily  and  nervous  tone.  Frequent  eha>. 
scene  and  climate,  suitable  and  regular  occupation,  and 
occasionally  such  alteratives  as  the  Turkish  bath,  are 
useful  to  this  end.  The  only  remedy  which  can  be  con- 
sidered in  any  way  specific  is  cannabis  indica,  which  may 
be  given  for  weeks,  and  even  months,  in  the  dose  of  one- 
third  to  one-half  grain,  combined,  if  desirable,  with  va- 
lerianate of  zinc,  bromide  of  camphor,  iron,  or  quinine, 
with  a  hope  of  much  benefit.  When  the  attack  is  com- 
ing on  it  may  occasionally  be  warded  off  by  caffeine,  in 
the  dose  of  two  or  three  grains  every  half  hour,  for  two 
or  three  doses,  or  a  large  dose  of  guarana  (f  3  ij.  of  the 
fl.  ert.),  with  half  to  one  drachm  of" bromide  of  sodium. 

In  the  management  of  the  attack  itself  complete  rest, 
a  darkened  room,  elevation  of  the  head,  strong  tea  or 
coffee,  in  small  but  frequent  doses,  if  necessary  morphine, 
give  as  much  relief  as  anything.  As  the  attack  is  pass- 
ing away  bromo-caffeine  and  coca  help  to  recover  the 
usual  tone. 

Occasionally,  when  the  vascular  changes  are  marked. 
nitrite  of  amy  1,  or  nitro-glycerine,  or,  conversely,  ergot, 
in  full  doses,  will,  it  is  said,  break  up  an  attack."  Manip- 
ulation of  the  head  or  vibration  of  the  finger-tips  is  often 
very  grateful,  and  a  faradic  current  from  the  feet  to  the 
back  of  the  neck  may  induce  sleep  and  hasten  the  close 
of  the  attack.  It  may  be  supposed  that  these  agents  act 
in  part  by  exciting  a  sort  of  local  hypnotic  action.  Sali- 
cylate of  soda  is  also  said  to  be  a  valuable  preventative 
of  migraine.  This  drug  sometimes  causes  albuminuria 
and  perhaps  nephritis  if  given  in  large  doses,  or  for  a 
long  time,  and  its  effects  should,  therefore,  be  watched. 

Visceral  Neuralgias. — The  visceral  neuralgias  ace 
of  great  importance,  both  on  account  of  the  suffering 
which  they  cause,  and  because  of  their  constitutional  sig- 
nificance. They  occur,  like  the  other  neuralgias,  parthr 
from  general  nervous  causes,  such  as  fatigue,  gout,  and 
other  constitutional  diseases  of  the  nutrition,  and  espe- 
cially the  neuropathic  tendency,  and  partly  as  a  result  of 
functional  and  organic  disorders  of  the  viscera.  To  what 
extent  actual  neuritis  occurs  as  a  cause  is  not  yet  known, 
but  it  is  certain  that  chronic  inflammation  of  the  nerves 
is  often  set  up  by  organic  affections  of  the  organs,  such 
as  the  heart,  to  the  neighborhood  of  which  the  pain  is  re- 
ferred. 

The  pain  of  the  visceral  neuralgias  is  usually  deep- 
seated,  vaguely  located,  and  dull,  but  at  the  same  time 
intense  and  prostrating,  and  sometimes  attended  with 
faintness,  nausea,  sweating,  and  often  disorders  of  the 
circulation  and  secretions.  Though  not  sharply  localized 
they  take  their  name  from  the  organ  in  the  neighborhood 
of  which  they  seem  to  be  situated,  as  the  pharynx,  the 
oesophagus,  the  heart,  stomach,  liver,  bowels,  ovaries, 
uterus,  rectum,  testis,  etc. 

Angina  Pectoris  (see  vol.  i.,  p.  227),  though  a  true 
visceral  neuralgia,  is  so  often  a  symptom  of  heart  disease 
that  it  is  usually  described  in  that  connection.  It  may, 
however,  be  mentioned  here  that  it  occurs  not  infre- 
quently, though  hardly  in  its  severest  forms,  entirely 
independently  of  organic  disease.  In  a  case  known  to 
the  writer,  for  instance,  it  occurred  during  a  considerable 
period  on  the  slightest  exertion,  such  as  rapid  walking, 
in  a  lady  suffering  from  temporary  debility  from  over- 
work, and  was  each  time  attended  with  breathlessness, 
and  with  pain  and  numbness  in  the  left  arm,  yet  eventu- 
ally passed  entirely  away.  Various  other  such  cases  are 
on  record. 

Dull  pain  felt  during  the  intervals  of  the  attacks  is 
looked  upon  as  perhaps  indicating  neuritis  of  the  cardiac 
nerves,  but  in  such  cases  cardiac  disease  probably  exists 
as  well. 

It  is  an  interesting  question  whether  nitrite  of  amvl. 
which  acts  so  well  in  angina  pectoris  of  organic  origin, 
would  be  beneficial  also  in  the  functional  cases. 

The  treatment  should  be,  in  the  first  instance,  tonic, 
and  in  the  attacks  itself  diffusible  stimulants  and  anal- 
gesics would  be  in  place.     Besides  the  outspoken  diseases 


of  the  heart,  increased  vascular  tension  should  ! 
for.  and  simis  of  Blight's  disi 
irritability  of  the  nervous  cardiac  apparatus,  such 
suit  from  physical  overstrain  ami  from  abuse  0!  ' 
and  other  cardiac  stimulants.    Under  tin  - 
digitalis  or  other  heart  tonics  might  be  indie  1 

When  the  attacks  are  of  frequent  occurrei  1 
ity.  either  by  the  superficial  use  of  the  wire  brush  and 
faradic  current,  or  in  the  form  of  galvanism,  is  said  to  be 
of  service,  as  is  also  counter-irritation  over  the  chest 

QastrcUgia  (gastrodynia,  cardialgia,  gastric  colic 
haps  the  most  common  form  of  visceral  neuralgia,  and  in 
its  widest  sense  covers  a  variety  of  sensory  symptoms, 
ranging  from  sensitiveness  and  pain  accompanying  the 
act  of  digestion,  and  perhaps  accompanied  with  signs  of 
delayed  or  imperfect  digestion,  yet  not  due  to  ua-lrilis  or 
ulcer,  to  severe  paroxysms  of  pain  entirely  unconnected 
with  the  digestive  process. 

The  .  Oology  is  similar  to  that  of  the  other  visceral  neu- 
ralgia^, but  it  is  met  with  in  young  children  oftener  than 
the  rest.  It  is  especially  common  in  gouty  subjects  and 
in  personsof  nervous,  mobile  temperament,  and  the  writer 
has  several  times  seen  slight  symptoms  of  this  general 
character  at  the  time  of  the  menopause. 

The  pain  in  gastralgia  is  felt  primarily  at  the  epigas- 
trium, and  radiates  thence  upward  in  the  direction  of  the 
oesophagus,  and  through  toward  the  back,  besides  later- 
ally through  the  abdomen.  Allbutt  ("  Visceral  Neuro- 
ses") says  that  it  may  be  associated  with  anginiform  at- 
tacks, and  it  may  be  attended  likewise  with  superficial 
neuralgia  of  the  abdominal  walls  and  other  parts  of  the 
body,  as  the  face. 

The  relation  of  gastralgia,  as  well  as  of  the  other  sen- 
sory visceralgias,  to  the  functional  affections  of  the  viscera, 
is  very  important,  and  calls  for  further  study.  There  is 
no  question  that  many  digestive  disorders  which  attend 
gastritis,  or  even  cancer,  may  also  occur  as  pure  neuroses, 
and  it  is  likewise  evident  that  there  is  a  whole  range  of 
nervous  disorders,  sensory  and  motor,  of  which  these 
purely  painful  affections  form  only  one  division. 

Treatment  (ride  also  under  General  Treatment). — The 
vices  of  nutrition  and  assimilation  should  be  corrected, 
such  as  are  seen  in  gout,  and  evinced  also  by  a  variety 
of  nervous  symptoms  often  described  under  the  head  of 
litha;mia,  and  sometimes  attended  with  the  presence  of 
free  uric  acid  or  oxalate  of  lime  in  the  urine.  Constipa- 
tion should  be  corrected,  and  the  diet  regulated,  but  not 
necessarily  reduced  to  a  very  small  amount,  even  if  di- 
gestion is  attended  with  pain.  Sometimes  it  will  be 
found  that  one  kind  of  food  will  agree  better  than  an- 
other without  apparent  reason,  and,  when  the  gastralgia 
is  associated  with  serious  disorders  of  the  digestion  it 
may  be  that  a  patient  who  does  very  badly  at  home  will 
get  on  very  well  if  removed  from  home  and  placed  under 
the  care  of  a  nurse.  Indeed  the  most  significant  fact  to 
bear  in  mind  is  that,  as  a  rule,  it  is  the  general  nervous 
condition  which  needs  treatment,  rather  "than  the  special 
symptoms. 

Belladonna  and  the  antispasmodics,  such  as  assafoetida 
and  valerian,  besides  the  gastric  stimulants,  are  of  more 
service  in  gastralgia  and  the  other  visceral  neuralgias  than 
their  anaesthetizing  influence  would  suggest.  Morphine 
must  be  resorted  to  if  necessary.  Deep  pressure  some- 
times gives  temporary  relief. 

It  is  not  necessary  to  review  in  detail  the  neuralgias  of 
the  other  abdominal  viscera  and  of  the  genital  organs. 
Attention  has  already  been  called  to  the  fact  that  affec- 
tions of  the  uterus  and  ovaries  may  give  rise  to  neuralgi- 
form affections  in  distant  parts  of  the  body,  or  in  the  dis- 
tribution of  the  lumbo-abdominal  nerves;  but  besides  this 
the  uterine  and  ovarian  nerves  themselves  are  sometimes 
the  seat  of  neuralgia,  not  to  speak  of  the  pain  of  dys- 
menorrhea, which  is,  doubtless,  in  part,  of  that  character. 

A.  uralgia  of  tin  Her  is  said  to  be  sometimes  attended 
by  swelling  of  the  liver  and  by  jaundice;  but  here,  as 
frequently  in  the  cast:  of  the  abdominal  neuralgias,  it  is 
difficult  to  guard  carefully  enough  against  mistaking  an 
organic  disease  for  one  of  the  concomitants  of  a  neuralgic 
attack. 
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\    iralgia  oj  d  rectum  is  a  well-marked  and 

painful  affection,  and  the  tendency  to  It  maj   be  beced 
itan .     The  seizures   may  come  on 

ih  after  •  01  maj  be  <  sciti  d  bj  Blight  irrita 

t  i  < .  ri — .  guch  as  the  passage  of  liardened  faeces,  or  may 
follow  sexual  intercourse  oi  emissions.    Thepain 

maj    be  accompanied  bj   clonic  spasms  of  the  perineal 
muscles     The  rapid  injection  oi  hot  water  into  the  rei 
i  urn.  or  bard  and  deep  pressure  «  ith  somi   smooth  obji  i  I 
will  often  stop  the  attack,  which  otherwisi    is  liable  to 
last  for  one  or  two  hours. 

Besides  the  more  or  less  typical  neuralgias  there  area 
number  oi  other  painful  affections,  oi  spontaneous  origin 
or  provoked  by  trifling  irritations,  and  of  unknown  pa- 
thology, which  occur  usually  in  persons  of  neuralgic  or 
neuropathic  ti  and  are,  therefore,   fairly  to  be 

classed  as  neuralgic,  although  they  do  qoI  follow  the  dis- 
tribution of  a  special  nerve.  Such  are  pains  referred  to 
the  skin,  the  muscles,  or  the  joints,  not  attended  by  Bigns 
oi  local  inflammation  or  by  any  appearance  of  local  con- 
gestion or  anaemia,  and  capable  of  coming  and  going  with 
..Tea!.;      r   less  rapidity,       I  he      growing  pun-        f  ana 

niic  children  are  of  this  order,  together  with  a  similar  af- 
fection sometimes  met  with  in  adults;  also  the  "general 
neuralgia"  of  anffimic  patients,  and  those  dennataluias 
which  are  not  due  to  the  organic  irritation  of  sensitive 
nerve  lilii'es,  such  as  occur  in  locomotor  ataxia  ami  neu- 
ritis. The  arthralgic  pains  of  false  (hysterical)  joint-dis- 
ease might  perhaps  be  included. 

The  therapeutic  indications  are,  primarily,  to  improve 
the  constitutional  and  nutritive  condition,  and  to  relieve 
the  pain  by  local  or  general  baths  or  liniments,  or  by 
anodynes.  Jarru  s  ■/.  Putnam. 

1  Valeurth6rapeutique  de  Mlongation  tics  nerfs.     Paris,  1880. 

NEURASTHENIA.    The  term  ru  urasthenia  ("  m  rwus- 

?/.c.s.v,"  or  hi  rniim  weakness  or  prostration)  has  come,  of 
late,  into  general  use  to  indicate  certain  states  of  the  ner- 
vous system  of  which  the  anatomical  basis  is  unknown, 
but  which  arc  characterized,  on  the  one  hand,  by  a  lack 
of  vigor,  efficiency,  and  endurance,  affecting  usually  a 
large  number  of  the  nervous  functions,  and.  on  the  Other 
hand,  by  signs  of  active  derangement,  which  in  part 
seem  to  occur  as  positive  symptoms,  and  in  part  are  due 
to  a  failure  of  the  mutual  support  and  control  which  the 
different  parts  of  the  nervous  system  afford  each  other 
in  health. 

In  its  widest  sense  the  term  neurasthenia  is  used  as 
covering  the  groups  of  symptoms  usually  indicated  by 
such  names  as  nervous  prostration,  spinal  irritation,  ru  u~ 
ropathic  or  neurotic  diathesis.  Even  abnormal  mental 
states,  such  as  mild  degrees  of  melancholia  and  "  morbid 
fears,"  are  often  classed  as  neurasthenia,  but  their  rela- 
tion to  a  more  serious  malady  should  not  be  forgotten. 

Sometimes  neurasthenic  symptoms  are  secondary  to  lo- 
calized pathological  affections  in  one  or  another  part  of 
the  body,  and  this  fact  lias  led  some  observers  to  recog- 
nize in  neurasthenia  only  a  symptom  of  errors  of  refrac- 
tion, iitheemia,  uterine  disease,  organic  disease  of  the  brain 
or  cord,  and  the  like.  It  would,  however,  be  easy  to  push 
this  attempt  too  far,  and  the  writer  certainly  believes  that 
neurasthenia  is  a  useful  term  to  indicate  stales  of  nervous 
weakness  which  are  often  primary,  and  which,  even  when 
secondary,  usually  imply  a  pre-existing  basis  of  func- 
tional disease. 

It  has  been  said  with  some  truth  that  hysterical  and 
hypochondriacal  persons  are  always  neurasthenic,  but 
thai    neurasthenic   persons  are   QOI    always   hysterical    or 

hypochondriacal  ;  and  hysteria  has  also  been  spoken  of 
as  ■•  nervousness "  crystallized  into  the  form  of  a  definite 
disease.  Although  typical  cases  of  neurasthenia  and  of 
hysteria  differ  widely,  yet   the  two  affections  run  into 

each  other,  and  the  same  patient  may.  at  the  same  mo- 
ment Or  at  different  periods,  show  symptoms  of  both  dis- 
eases. 

While  it  is  true  thai  neurasthenia  should  be  looked 
upon— relatively  to  hysteria  and  insanity — less  as  a  dis- 
tinct disease  than  as  a  departure  from  health,  and  as  an 
expression    of   the   mode    in   which   defeneration    of  the 


rs  first  shows  itself ,  still  it  must  not  be  for- 
gotten that  neurasthenics  present  certain  symptoms  which 
time-si  as  characteristic  as  those  of  any  ether  of  the 
neuroses, 

Symptomatology.  —  The  symptoms  called  neuras- 
thenic are  conveniently  divided  into  those  which  arise 

as  a  siL'ii  that  the  patient  is  unequal  to  the  ordinarv  tasks 

oi  a  fairly  healthy  person,  and  those  which  are  mani 
tations  oi  a  morbid  action  on  the  part  of  the  nervous 
tern  over  and  above  the  indications  of  simple  Inefficiency. 
These  can  be  called,  for  convenience' sake,  negativt  and 
positim  symptoms,  respectively.   Thus,  the  negatm  symp- 
toms are  those  of  fatigue  or  pain  arising  without  Vufli- 
cient  cause,  but  -till  due  to  effort,  and,  within  certain  lim- 
its, proportionate  to  the  effort  made,  while  the  posix 
symptoms  are  nervous  outbreak-  or  signs  of  excessive 
weakness  of  special  kinds,   occurring  almost   indepen- 
dently of  effort,  and  at  hast  out  oi  proportion  to  it.   The 
negative  and  positive  symptoms  may  run  into  each  other, 
as,  for  example,  when,  in  the  place  of  an  over-sensitive- 
in-"  or  self-distrust,  we  find  an  ever-present   sense  of 

anxiety  or  "  morbid  fear  ;  "  or,  when  a  simple  incapacity 

of  the  eyes  to  bear  a  prolonged  strain  passes  into  a  high 
degree  of  photophobia  or  asthenopia  ;  or,  when  instead 

of  a  simple  feebleness  of  the  digestion  we  have  an  active 

nervous  dyspepsia,  and   soon   through   th(     whole   im 

of  nervous  functions.  Usuallj  the  symptoms  of  special 
nervous  derangement  appear  on  a  background  of  general 

nervOUS  weakness.  It  sometimes  happen-,  however,  that 
some  one  symptom  is  SO  prominent  thai  il  seem-  to  -land 
almost  alone.  In  like  manner,  some  case-  present  almost 
exclusively  mental  symptoms,  and  cannot  bear  a  slight 
emotional  strain  without  great  Buffering,  and  yet  may 
-how  more  than  ordinary  physical  Btrengtb  and  endur- 
ance ;  while  with  others  by  far  the  most  prominent  symp- 
toms affect  the  muscular  and  vegetative  functions. 

The  late  Dr.  George  M.  Heard.1  to  whom  we  owe  many 
valuable  observations  on  this  subject,  attempted  to  base 
upon  this  fact  a  division  of  neurasthenic  symptoms  into 
cerebral  and  spinal,  but  ibis  is  premature,  and  is  not 
based  upon  sufficiently  well-grounded  reasoning. 

Individual  cases  of  neurasthenia  vary  so  greatly  in  the 
grouping  of  their  symptoms  that  it  will  be  better  to 
study  the  symptoms  themselves,  one  bj  one.  rather  than 
to  attempt  to  describe  different  types  of  the  disease.  It 
is,  however,  worth  while  to  bear  in  mind  that  the  term 
"irritable  weakness"  aptly  indicates  the  character  of 
many  of  the  conditions  met  with. 

Special  Symptomatology. — The  temperament  of  neuras- 
thenics is  essentially  mobile.  Thej  are  usually  quick, 
versatile,  and  sensitive,  and  may  be  talented  and  intellect- 
ual, though  they  rarely  have  the  robustness  and  endur- 
ance necessary  for  great  success.  Often  a  sense  of  ner- 
vous weakness  and  effort  is  present,  which  gives  rise  to 
self-consciousness  and  self-distrust,  and  finally  to  a  sus- 
piciousness toward  others,  and  to  a  vague  feeling  of  iso- 
lation and  dread. 

A  healthy  organism  should  respond  to  calls  upon  it 
with  an  elasticity  like  that  with  which  the  cushion  of  a 
billiard-table  responds  to  the  blow  of  the  ball. 

Willi  neurasthenic  patients  this  is  usually  not  the  case. 
A  trilling  impression  arouses  an  exaggerated  inward  re- 
action in  the  form  of  egotistic  or  self-distrustful  ideas, 
while  the  outward  reaction  is  correspondingly  feeble,  or 
unduly  delayed.  Slight  obstacles  seem  mountains,  and 
some  patients  can  hardly  persuade  themselves  into  a  de- 
cision or  an  exertion,  although  under  the  influence  of 
some  slighl  excitement  they  may  act  with  energy  and  in- 
telligence. A  similar  undue  inward  reaction  is  shown  in 
other  departments  of  nervous  energy  beside-  the  strictly 
mental.  Thus,  even  with  patients  who  seem  well-bal- 
anced and  of  good  self-control,  trilling  causes  may  excite 
or  maintain  neuralgia  or  dyspepsia,  disorder-  of  the  sleep, 
collapse  of  strength  and  the  like,  with  provoking  and  in- 
explicable readiness. 

In-lead  of  the  vague  sense  of  anxiety  and  dread,  spe- 
cial '-morbid  bar-"  arc  often  present  The  variety  of 
these  fears  is  endless,  Among  the  most  common  is  the 
fear  of   large  open   spaces,   fear  of  crowds.,  of   walking 


If,.  I 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Neuralgia. 
Neurasthenia. 


alone,  or  riding  in  railway  trains,  fear  of  contamination 
from  touch,  fear  of  taking  food,  and  the  like.  These 
symptoms  should,  perhaps,  be  classed  under  the  head  of 
monomania,  and  not  of  neurasthenia,  but  no  sharp  divid- 
ing line  can  be  drawn  between  the  two. 

Sometimes  the  neurasthenic  temperament  approaches 
the  hysterical  temperament,  in  exhibiting  gross  selfishness 
and  fondness  for  exaggeration,  and  for  attracting  atten- 
tion, but,  as  a  rule,  neurasthenic  patients  are  docile,  pa- 
tient, self-sacrificing,  and  intelligent,  or,  if  they  are  self- 
ish, it  is  because  of  a  life  of  semi-invalidism,  or  of  habits 
of  painful  introspection,  and  is  not  due  to  a  lack  of  moral 
sense,  which  is  rather  characteristic  of  the  hysterical  tem- 
perament. 

On  the  other  hand,  it  is  not  uncommon  to  see  neuras- 
thenic patients  exhibiting  some  of  the  special  disorders 
which  are  usually  considered  as  peculiar  to  hysteria,  such 
as  hemiplegic  disorders  of  sensation  or  motion,  altera- 
tion of  the  deep  reflexes,  photophobia,  etc. 

The  digestive  disorders  of  neurasthenia  may  vary  from 
simple  feebleness. of  the  digestion,  or  digestion  perhaps 
sufficiently  well  performed  but  attended  with  pain,  to 
disturbances  almost  or  quite  indistinguishable  from  true 
catarrhal  affections.  Such  patients  are  also  very  sub- 
ject to  visceral  neuralgias,  which,  when  they  affect  the 
nerves  of  the  digestive  tract,  are  often  attended  with 
marked  signs  of  functional  disorder  of  the  corresponding 
organs. 

Other  symptoms  are  likewise  met  with,  which  are 
hardly  to  be  called  digestive,  though  affecting  the  diges- 
tive organs.  Such  are  attacks  of  nausea,  not  due  to  the 
taking  of  food  ;  attacks  of  diarrhoea,  or,  more  strictly, 
discharges  of  watery  fluid,  coming  on  suddenly  as  a  re- 
sult of  slight  nervous  fatigue  or  excitement,  and  passing 
away  as  quickly,  or  perhaps  permanently  yielding  to  an 
improvement  in  the  patient's  general  condition  ;  or  dis- 
charges of  large  quantities  of  mucus,  in  masses  or  strips, 
with  or  without  faeces. 

These  nervous  disorders  of  the  digestion  are  of  so 
much  practical  importance  and  interest  that  they  have 
of  late  years  attracted  much  attention. 

Often  the  only  conclusive  diagnostic  sign  to  distin- 
guish them  from  organic  affections  is  the  fact  that  they 
do  not  improve  under  the  usual  treatment  for  gastro- 
intestinal catarrh,  chronic  ulcer,  etc., which  the}' simulate, 
while  they  are  greatly  influenced  by  improvement  in  the 
patient's  general  condition  and  surroundings.  Thus,  a 
removal  of  the  patient  from  home,  or  his  subjection  to 
the  "rest-cure"  (see  under  Treatment),  may  effect  what 
the  most  careful  dietetic  and  medicinal  treatment  had 
failed  in  years  to  accomplish. 

Finally,  it  is  not  to  be  forgotten  that  in  any  given  case 
the  symptoms  may  be  in  part  of  organic,  in  part  only  of 
functional  origin. 

In  some  cases  the  neurotic  dyspepsias  are  so  severe 
that,  what  with  the  nausea  and  vomiting  and  general  dis- 
tress and  pain,  the  patient's  strength  is  greatly  reduced, 
and  his  life  may  even  be  threatened.  In  two  cases  under 
my  care,  these  symptoms  were  attended  with  symptoms 
of  insanity  of  the  melancholic  type,  and  with  suicidal 
tendency. 

Sensory  Disorders. — The  most  important  type  and  in- 
stance of  the  disorders  of  special  sense  is  simple  asthenopia, 
which  is  often  so  severe  that  some  patients,  who  may 
have,  otherwise,  no  more  serious  trouble  than  a  cer- 
tain delicacy  of  health,  are,  for  years  together,  almost 
totally  unable  to  use  their  eyes  for  any  fine  work.  This 
may  be  due  in  part,  or  wholly,  to  weakness  of  the  mus- 
cles of  convergence  and  accommodation,  and  is  some- 
times remarkably  relieved  by  a  systematic  method  of 
exercise,  proposed  by  Dr.  Ezra  Dyer,  of  Newport,  R.  I., 
combined,  if  necessary,  with  suitable  glasses.  Other  pa- 
tients are  much  annoyed  by  sparks  of  light  floating  in 
the  field  of  vision,  or  by  glimmering  sensations  similar 
to  those  which  often  precede  sick  headache.  Tinnitus 
aurium  is  sometimes  found,  but  this  is  less  likely  to  be 
a  prominent  symptom  in  simple  neurasthenia,  than  to 
occur  as  a  sign  of  irritation  of  the  nervous  centres,  such 
as  occurs  in  so-called  lithaemia. 
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Neurasthenic  patients  are  subject  to  i  .  or  to 

neuralgiform  attacks,  both  superficial  and  visceral,  and 
usually  shifting  and  fugitive  in  character  (see  under  Neu- 
ralgia i,  and  to  periodical  headaches. 

Backache,  sometimes  with   excessive   sensitiven 
light  pressure  over  the  spine,  is  verj  common,  ai  d 
be  associated  witli  some  slight  uterine  disordi 
it  may  also  occur  alone.     It  is  usually  increa 
ercisc,  and  especially  by  using  the  arm-  above  the  height 
of  the  shoulders,  and  by  anything  which  causes  general 
fatigue. 

The  pain  of  the  neurasthenic  backache  may  be  along 
the  vertebral  column,  or  further  outward,  especially 
the  sacral  and  iliac  attachment  of  the  large  muscles  of  the 
hack.  It  is  often  provokingly  obstinate  under  local  treat- 
ment, and  disappears  the  soonest  under  such  treatment 
as  best  agrees  with  the  patient's  general  condition. 

Sometimes,  in  the  class  of  cases  to  which  the  name  of 
"  spinal  irritation  "  was  formerly  given,  the  sensitiveness 
of  the  back  to  slight  pressure,  combined  with  the  local 
pain,  is  the  most  prominent  symptom  present.  In  such 
cases,  besides  the  local  sensitiveness,  the  pressure  gives 
rise  to  special  peripheral  sensations,  thoracic,  pulmonary, 
abdominal,  etc.,  according  to  the  level  at  which  it  is 
made. 

Pain  in  the  muscles  and  joints  is  not  uncommon,  with- 
out it  being  possible  to  discover  any  sign  of  typical  rheu- 
matism, gout,  or  neuralgia,  and  this  symptom,  like  so 
many  others,  is  capable  of  attaining  a  prominence  out 
of  proportion  to  the  rest.  Thus,  in  the  case  of  a  gentle- 
man of  whom  I  have  had  the  care,  intense  muscular 
pain  in  the  legs,  beginning  after  an  interval  of  quies- 
cence of  half  an  hour,  and  rising  steadily  in  severity,  is 
brought  on  so  easily  by  the  least  exertion  that  the  pa- 
tient has  been  obliged  for  many  years  to  give  up  walk- 
ing almost  altogether. 

Another  very  common  variety  of  pain,  not  precisely 
neuralgic,  is  a  distressing  sense  of  pressure  at  the  vertex  or 
occiput,  often  combined  with  tenderness  and  stiffness  of 
the  muscles  of  the  neck  (Kopfdruck,  Runge,  "  Arch.  f. 
Psych.,"  etc.,  vol.  vi.). 

This  is  usually  a  sign  of  some  special  fatigue  or  strain, 
but  some  patients  suffer  from  it  almost  continuously, 
and  find  in  it  a  source  of  serious  distress. 

Paresthesia  ("prickling  and  numbness")  in  the  ex- 
tremities, or  assuming  the  hemiplegic  distribution,  is 
likewise  often  complained  of,  but  it  is  to  be  remembered 
that  the  same  symptom  is  met  with  in  debilitated  women 
who  are  not  especially  neurasthenic,  in  cases  of  chronic 
lead-poisoning,  and  in  other  conditions. 

Palpitation  and  cardiac  irregularity  are  not  uncommon, 
and  I  have  seen  one  or  two  patients  with  peculiar  dis- 
orders of  the  respiratory  rhythm.  One  of  these  was  cured 
by  systematic  exercises  of  the  respiratory  muscles. 

Si  rains  cough  is  sometimes  a  marked  and  obstinate 
symptom,  and  may  last  for  months,  without  any  (local) 
cause  whatever,  and  then  pass  quickly  away.  These 
coughs,  like  many  other  of  the  neurasthenic  symptoms, 
are  associated  at  times  with  slight  irritation  in  the  nose, 
or  pharynx,  or  ears,  or  in  the  genital  tract.  Sometimes, 
instead  of  the  cough,  we  find  a  veritable  asthmatic  seiz- 
ure, and  in  this  connection  the  semi-neurotic  origin  of 
hay-cold  is  to  be  remembered. 

It  is  not  uncommon  to  see  in  patients,  who  cannot  be 
called  other  than  neurasthenic,  an  almost  periodical  recur- 
rence of  symptoms,  such  as  migrainoid  headaches,  attacks 
of  exhaustion,  sleeplessness,  and  the  like.  Usually  some 
slight  over-exertion  or  fatigue  seems  to  act  as  the  im- 
mediate cause  of  these  outbreaks,  but  the  cause  and  the 
effect  are  out  of  proportion  to  each  other. 

Neurasthenic  patients  are,  as  a  rule,  very  easily  affected 
by  stimulants  of  every  kind,  and  at  the  same  time  they 
often  feel  rather  a  desire  for  them.  In  spite  of  this,  they 
are  by  no  means  always  inclined  to  be  immoderate  in 
indulgence,  and  need  not  necessarily  be  advised  to  abstain 
altogether  from  their  use. 

Insomnia,  in  one  or  another  form,  is  almost  always 
present  at  one  time  or  another,  and  forms  one  of  the  most 
important  symptoms  of  neurasthenia,  on  account  of  its 
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Indirecl  effects  as  well  as  for  the  Buffering  that  it  oeca- 
•-i,.ii-  The  earl}  morning  period  of  wakefulness  is  a  time 
w  hen  the  depression  ol  spirits,  from  which  neurasthenics 
often  Buffer,  makes  itself  mosl  prominently  felt. 
Ii  i-  also  true,  however,  that  Buch  patients  usually 
Bp  more  than  they  themselves  believe,  and  that  they 
do  nut  Buffer  from  an  amounl  of  real  fatigue  at  all  in 
proportion  to  their  sensations  in  the  morning  after  a  night 
dt  restlessness  and  unpleasant  dreams.  Excessive  drotosi 
ness  Is  a  less  common  Bymptom  than  insomnia,  and, 
though  annoj  ing,  less  si  rious  in  its  results. 

Vaso-motor  Symptoms.  —  Besides  the  fact  that  nervous 
patients  are  prone  to  blush  easily,  a  fact  which  usually 
indicates  only  a  general  emotional  excitability,  they  often 
show  bj  mptoms  w  hich  me  fairly  attributable  to  a  morbid 
action  of  the  vaso-motor  nervous  system.     Such  are  the 

Vascular  spasms  Of  digiti  mortui,  chilliness,  and  urticaria, 

ami  the  vascular  dilatation  which  causes  erythematous 
patches,  burning,  and  swelling  of  the  hands  and  feet,  and 
even  chilblains. 

The  general  sensation  of  heat,  which  leads  certain  pa- 
tients to  go  about  with  light  clothing  in  the  coldest 
weather,  is  probably  not  really  of  vaso-motor  origin,  nor 

have  we  a   right  to  attribute  to  this   cause  the  attacks  of 

profuse  sweating  on  the  slightest  exertion  from  which 

neurasthenics  occasionally  suffer,  or  the  watery  dis- 
charges from  the  bowels  already  alluded  to.  It  is  more 
probable  that  these  are  neuroses  of  the  glandular  nerves 
themselves. 

The  "hot  Hashes"  which  are  often  such  a  serious  an- 
noyance, are  sometimes  attended  with  visible  (lushing  of 
the  face,  hands,  etc.,  and  with  distressing  sensations  of 
fulness  and  pulsation  in  the  head — symptoms  which  are 
probably  vaso-motor  in  character  ;  but  sometimes  they 
are  unattended  by  any  such  phenomena,  and  so  far  as  we 
know,  are  neuroses  of  sensation  only,  and  analogous  to 
the  many  other  morbid  feelings  with  which  such  pa- 
tients are  liable  to  be  attacked. 

The  sexual  functions  are  apt  to  be  disordered  in  various 
ways.  Impotence,  premature  ejaculation,  sense  of  pros- 
tration after  sexual  intercourse,  and  similar  symptoms, 
are  much  ot'tener  met  with  among  neurasthenic  than 
among  healthy  persons;  and  it  is  with  persons  of  this 
class,  both  male  and  female,  that  irritations  in  the  genital 
tract  produce,  indirectly,  their  most  serious  results.  The 
sexual  instincts  in  neurasthenics  are  usually  active  and 
practically  normal,  the  grave  perversion  of  desire  belong- 
ing rather  to  the  category  of  insanity. 

The  //'  in  mi  n  n! ritivi  condition  of  neurasthenic  patients 
may  be  good,  and  their  muscular  strength  quite  up  to  the 
normal. 

They  are,  however,  usually  spare  in  flesh,  and  if,  as 
often  happens,  their  appetite,  digestion,  and  power  of  as- 
similation are  disturbed,  they  may  become  greatly  re- 
duced in  health.  On  the  other  hand,  many  Of  these  pa- 
tients, and  some  of  the  worst  cases,  are  over-fat,  and 
often  at  the  same  time  amende. 

The  metabolic  functions  are  apt  to  be  at  fault,  and  in- 
deed, strictly  speaking,  it  is  often  impossible  to  say 
whether  the  nervous  or  the  nutritive  disorder  comes  first. 
Free  uric  acid,  urates,  or  oxalate  of  lime  arc  often  found 
in  the  urine  ;  the  phosphates  are  liable  to  be  increased, 
and  the  quantity  of  the  urine  may  be  increased  or  di- 
minished, or  both  in  turn. 

Where  such  conditions  as  these  arc  traceable  to  func- 
tional diseases  of  the  liver,  or  to  a  gouty  inheritance,  or 
to  the  absorption  of  products  of  imperfect  digestion,  the 
nervous  symptoms  which  occur  may  fairly  be  considered 
as  secondary. 

On  the  other  hand,  there  is  little  or  no  doubt  that  the 
nervous  weakness  may  be  the  primary  affection,  and. 
even  in  many  cases  of  gout]   parentage,  it  is  probable 

that    the   impaired   nervous   system    is   often   a  dind    in 

heritance. 

The  pupils  arc  apt    to  be  unusually  large  in  moderate 

light,  and  very  mobile. 

The  void  sometimes  shows  signs  of  the  universal  ten- 
dency to  irritability  and  weakness,  and  lacks  the  normal 
firm,  sonorous  quality. 


The  hair,  teeth,  and  skin  of  neurasthenics  are  Baid  by 
Beard  to  sutler  from  premature  denutrition  ;  but  this  is 

difficult  to  prove  with  certainly,  though  it  may  be  ad- 
mitted as  possible  that  a  lack  of  nervous  vigor  Bhould 

show   itself  in  this  direction  as  well  as  in  so  many  others. 

The  following  sketch  by  Dr.  Clifford  Allium'-  may  be 
(pioted  as  giving  an  excellent  picture  of  one  variety  of 
neurasthenic  patients. 

After  speaking  of  the  contrast  between  the  neurotic 
and  the  hysteric  types,  and  the  absence  in  the  former  of 
the  exaggerated  selfishness  and  feebleness  ol  purpose, 

which  are  characteristics  of  the  latter,  he  say-:  "He 
enters  your  room  with  a  brisk  step  and  a  quick,  observant 
eye.      Sou   see  a   slightly   built,    meagre   man.  of   sallow 

complexion,  or,  if  colored,  with  the  color  painted  high 

upon  the  cheek  bone. .  The  checks  and  temples  are  hol- 
low, and  the  temporal  arteries  are  visible  under  the  lean 
skin,  which  often  shows  tanned  markings, deepened  dur- 
ing attacks  of  pain  :   the   hair  is  straight,  tine,  and  sparse 

upon  the  scalp  ;  the  features  are  sharp,  often  prominent ; 
the  lips  thin,  and  the  skin  dry  :  and  some  remnant-  ol 
eczema  may  be  seen  about  the  chin  or  ears.  The  bodily 
frame  is  lightly  and  often  finely  built,  the  bony  fir. 
and  wrists  and  the  visible  sinews  and  radials  betraying 
the  absence  of  fat.  Here  and  there,  in  later  life,  a  knotty 
knuckle  may  tell  of  gouty  parentage.  The  pulse,  when 
most  tranquil,  usually  ranges  between  seventy  and  eighty, 
and  accelerates  on  the  least  excitement.  The  clavicles 
and  ribs  in  like  manner  are  prominent,  and  the  heart's 
apex  may  be  seen  to  beat  sharply  before  the  eve  :  its  -v -- 
tole  to  the  ear  is  likewise  short  and  sharp,  ami  the  second 
sound  very  audible  over  a  wide  area.  The  limbs  are 
small,  but  often  very  sinewy  ;  such  persons  are  as  active 
as  birds,  and  the  absence  of  fat  in  their  muscles  often 
gives  to  these,  in  state-  of  health,  the  quality  of  hardness 
under  the  hand.  Their  conversation,  again,  is  lively  and 
voluble,  often  keen  and  brilliant,  but  impressionable 
rather  than  imaginative;  you  may  generally  notice  in 
them,  too,  some  little  blinking,  twitching,  or  tattooing 
trick  which  quickens  as  thoughts  and  words  come  faster. 
His  companions  will  tell  you  that  he  is  subject  to  great 
fluctuations  of  the  animal  spirits  ;  gay.  even  fascinating, 
in  society  ;  brisk,  orderly,  and  thorough  in  business  ; 
but  at  home  dejected  or  fretful.  He  is  a  small  eater,  a 
light  sleeper,  and  a  worn  worker.  These  persons  are  the 
heirs  of  every  true  neurosis,  from  insanity  to  toothache  ; 
and,  on  the  whole,  when  we  consider  the  infinite  per- 
turbations of  intermarriage,  it  is  surprising  how  true 
they  run,  or  how  clearly  you  may  detect  the  neurotic 
strain  in  mixed  descendants.  Of  their  visceral  neuroses  I 
shall  have  to  speak  hereafter,  and  would  only  say  now 
that  in  both  sexes  of  them  migraine,  stomach-ache,  and 
windy  colic  are  frequent  and  eminent,  and  receive  the 
name  of  dj  spepsia  ;  and  in  the  women  are  added  to  these 
uterine  and  ovarian  neuralgias  and  hyperesthesias.  To 
call  these  Buffering  women  of  the  neurotic  type  hysterical 
is  to  confuse  all  due  acceptance  of  names,  and.  what  is 
worse  still,  is  to  confuse  the  real  relations  of  things. 
The  neurotic  woman  is  sensitive,  zealous,  managing, 
self-forgetful,  wearing  herself  for  others;  the  hysteric, 
whether  languid  or  impulsive,  is  purposeless,  introspect- 
ive, and  selfish.  In  the  one  is  the  defect  of  endurance, 
but  in  the  other  defect  of  the  higher  gifts  and  dominion 
of  mind." 

Besides  this,  which  might  he  called  the  intellectual 
type  of  neurasthenia,  there  is  another,  in  which  the  cle- 
ment of  feebleness,  mental  and  physical,  is  the  predomi- 
nating characteristic.  .Many  of  the  "fat  ana-mies"  be- 
long to  this  class,  and  in  them,  in  lieu  of  excitability  and 
misdirected  force,  the  nervous  symptoms  suggest  those 
of  hysteria,  of  a  mild  type,  in  their  exaggerated  response 
to  -light  irritations. 

Influence  of  A.ge  vm>  Skx. — Neurasthenia,  unlike 
hysteria,  is  almost  as  common  among  men  as  among 
women.  In  its  full  development  it  is  a  disease  of  pu- 
berty and  middle  life,  but  signs  of  the  neurasthenic  ten- 
dency are  to  be  found  in  early  youth,  consisting  in  a 
general  mobility  of  temperament,  oversensitiveness,  and 
precociousness,  and  the   occurrence  of  special  nervous 
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symptoms,  such  as  insomnia,  somnambulism,  chorea, 
night-terrors,  etc. 

Still  later,  especially  in  young  women  from  sixteen  to 
twenty  years  of  age,  various  other  signs  of  nervous  weak- 
ness may  make  their  appearance,  such  as  headache,  back- 
ache, extreme  and  causeless  lassitude  ;  and  these  years 
constitute  in  fact  a  critical  period,  during  which  many 
persons  are  nervous  invalids,  who  may  later  re  acquire 
good  health.  Very  often  these  periods  of  prostration  are 
attributed  to  special  causes,  such  as  falls,  overexertion, 
and  the  like,  but  these  events  are  rarely  more  than  excit- 
ing causes,  and  are  not  necessary  to  the  result.  Such  at- 
tacks are  often  diagnosticated  as  anaemia,  or  chlorosis,  or 
as  "  spinal  concussion,"  but  their  failure  to  respond  to 
ordinary  tonic  or  local  treatment,  and  the  fact  that  they 
are  often  relieved  by  means  addressed  to  the  general 
nervous  condition,  point  to  their  true  origin.  Of  course, 
true  anaemia  may  complicate  this  condition  of  nervous 
prostration,  or  even  act  as  its  cause,  and  may  require  its 
own  special  treatment ;  but  the  important  point  is  that  the 
nervous  element  in  the  case  is  not  to  be  overlooked. 

Course  and  Prognosis. — Neurasthenia  is  not  likely 
to  shorten  life  to  any  marked  degree,  unless  it  causes 
severe  disorders  of  the  nutrition.  It  does,  however,  oc- 
casionally happen  that  a  patient  dies  from  no  other  ap- 
parent cause  than  a  prostration  of  the  nervous  functions. 

On  the  other  hand,  neurasthenia  is  not,  as  a  rule,  an 
acquired  disease,  but  an  inherited  weakness  of  the  ner- 
vous system,  and  in  this  sense  is  not,  strictly  speaking, 
curable.  It  is,  however,  often  possible  to  remove  the  pa- 
tient from  the  circumstances  which  call  out  the  manifes- 
tations of  this  weakness,  and  thus  practically  to  effect  a 
cure.  Sometimes,  even  with  the  best  of  treatment,  partial 
improvement  and  frequent  relapses  are  the  rule.  Con- 
stant watchfulness  and  good  judgment  rarely  fail  to  bring 
some  amelioration.  Acquired  neurasthenia  may  pass 
away  with  the  cessation  of  its  cause,  or  may  overlast  this 
for  many  years,  as  in  some  cases  of  railway  accidents,  or 
similar  injuries,  and  in  the  case  of  neurasthenia  of  the 
menopause. 

Neurasthenic  symptoms  sometimes  constitute  the  first 
stage  of  outspoken  mental  disease,  but,  on  the  other  hand, 
patients  may  be  severely  neurasthenic  all  their  lives  long, 
without  suffering  from  more  serious  mental  trouble. 

The  relation  of  neurasthenia  to  organic  disease  is  ob- 
scure, but  very  important. 

The  fact  that  neurasthenia  is  so  often  associated  with 
disordered  metabolism,  and  with  impaired  nutritive 
vitality  of  many  tissues  of  the  body,  and  that  its  course 
is  often  marked  by  the  frequent  occurrence  of  func- 
tional disturbance  of  the  heart  and  vaso-motor  system, 
makes  the  inference  natural  that  the  nervous  disorder 
must  sometimes  pave  the  way,  or,  more  strictly  perhaps, 
mark  the  commencement  of  more  or  less  serious  organic 
affections. 

Our  opinion  in  the  matter,  as  regards  chronic  neuras- 
thenia, is  at  present  limited  to  this  inference.  "We  do, 
however,  know  that  acute  mental  strain  may  be  the  start- 
ing-point of  such  affections  as  chronic  nephritis,  diabetes, 
and  probably  many  other  disorders.  An  interesting  se- 
ries of  facts  bearing  on  these  points  has  been  recently 
presented  in  a  lecture  by  C.  K.  Mills,  of  Philadelphia,  in 
the  Toner  Lecture  upon  "  Mental  Overwork  and  Prema- 
ture Disease  among  Public  and  Professional  Men." 

Diagnosis. — This  has  been  sufficiently  covered  by  the 
foregoing  sections.  It  cannot,  however,  be  amiss  to  re- 
call again  that  the  presence  of  neurasthenic  symptoms 
only  shows  that  the  efficiencjT  of  the  nervous  system  has 
received  a  blow  of  some  kind,  and  leaves  still  before  us  the 
task  of  seeking  the  real  source  of  mischief.  It  is  especial- 
ly important  to  recognize  that  some  organic  diseases,  such 
as  disseminated  sclerosis  or  cerebral  tumor,  may  cause 
neurasthenic  or  hysterical  symptoms,  and  perhaps  for  a 
time  no  others. 

Etiology. — Neurasthenia  must  be  distinctly  counted 
as  belonging  to  the  great  family  of  neuroses,  and  is  in- 
heritable from  parents  suffering  from  any  one  of  this 
group  of  affections.  It  stands  also  in  a  similar  relation- 
ship  to   various   constitutional   diseases,   such   as  gout, 


phthisis,  anaemia,  and  other  less  well-marked  dis 
of  the  nutrition  (lithaemia),  as  well  as  to  all  o 
influences  which  impair  the  vigor  of  the  nervous  >, 

including  even  organic  disease  of  the  tiers  on     , 

Chief  among  the  causes  thai  tend  to  develop  and  main- 
tain the  neurasthenic  tendency  may  be  mentioned  an 
irregular,  unhealthy,  and  overstimulating  life,  especially 
at  the  time  of  childhood  and  puberty,  when  thi 
nature  is  so  active  ;  and,  at  a  later  time,  exposure  to  re- 
sponsibility and  worry  greater  than  the  patient  is  fitted 
to  bear. 

Some  patients  arc,  in  fact,  neurasthenic  only  in  relation 
to  their  surroundings,  and  appear  healthy  when  under 
conditions  more  suited  to  their  powers  and  character. 

One-sided,  or  unsystematic  education  in  youth,  or  in 
early  professional  life,  which  makes  success  in  later  \  ears 
possible  only  at  the  cost  of  undue  strain,  is  a  fruitful 
source  of  mischief. 

It  has  been  said  that  neurasthenia  is  more  common  in 
America  than  elsewhere,  and  that  the  cause  of  this  eon- 
sists  partly  in  the  peculiarities  of  the  climate,  partly  in 
the  fact  that  we  have  been  brought  rather  rapidly  under 
the  influence  of  an  overstimulating  state  of  civilization. 
These  statements  and  arguments  arc  suggestive,  but  can- 
not be  asserted  positively  without  further  proof. 

Among  the  special  causes  of  neurasthenia  may  be  men- 
tioned disease  of  the  uterus  and  ovaries  in  women,  and 
of  the  prostate  gland  in  men  ;  also  concussion  accidents, 
fright,  grief,  or  mental  strain.  A  condition  of  nervous 
exhaustion,  which  may  be  called  acute  neurasthenia,  may 
be  due  to  excessive  overwork,  as  has  been  already  al- 
luded to. 

Some  of  the  more  local  neurasthenic  symptoms  may 
also  be  excited  by  irritations  in  the  sensitive  mucous 
tract,  especially  of  the  nose,  and  by  errors  of  refraction 
in  the  eye. 

Treatment. — The  first  indication  for  treatment  is,  of 
course,  to  remove  special  causes  of  the  neurasthenic  state, 
such  as  gout,  lithsemia,  anaemia,  errors  of  refraction,  dis- 
ease of  the  uterus  and  prostate,  chronic  fatigue,  etc.  It 
is  often  found,  however,  that  this  attempt  is  less  success- 
ful than  had  been  anticipated,  because  the  true  relation 
between  the  symptoms  and  their  causes  had  not  been 
made  out. 

It  is  also  noticeable  that  the  neurasthenic  condition  can 
be  largely'  relieved  by  appropriate  general  treatment, 
even  while  the  irritation  that  caused  or  maintains  it  still 
persists. 

The  treatment  of  uterine  disorders  especially  may.  on 
this  ground,  often  be  postponed  to  advantage,  until  the 
general  health  has  been  partially  restored  by  other  means, 
or  at  least  until  the  confidence  of  the  patient  has  been 
fully  gained  ;  for,  except  under  these  conditions,  the  local 
treatment  may  do  more  harm  than  good. 

On  the  other  hand,  it  sometimes  happens  that  an  irri- 
tation in  some  part  of  the  genital  tract  is  maintaining  the 
nervous  symptoms,  to  such  a  degree  that  no  advance  can 
be  made  until  this  is  cured  ;  and  it  is  a  question  which  the 
judgment  of  the  physician  can  alone  decide,  whether  such 
an  emergency  is  present  or  not. 

The  removal  of  diseased  ovaries  is  sometimes  impera- 
tively indicated. 

Whether  healthy  ovaries  should  be  removed  is  much 
more  doubtful,  but  the  operation  has  occasionally  been 
followed  by  favorable  results.  On  the  whole,  the  senti- 
ment of  gynaecologists  at  present  is  against,  it,  except  as 
an  extreme  measure. 

The  next  indication  is  to  secure  that  perfection  of  nu- 
trition for  the  nervous  system  which  will  enable  it  lo 
work  at  its  best ;  and  to  place  the  patient  in  surroundings 
suited  to  his  individual  powers  and  needs.  Where  tins  is 
distinctly  impossible,  the  aim  should  be  to  enable  him  lo 
bear  the  strain  imposed  upon  him  with  as  little  cost  as 
possible. 

As  has  been  said,  many  persons  are  neurasthenic  only 
in  relation  to  their  surroundings,  and  enjoy  good  health 
when  leadings  simple  lite,  orwhilein  the  country,  though 
they  cannot  stand  the  excitements  and  responsibilities  of 
the  town.    Many  persons  break  down  under  the  strain  of 
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emulation  and  competition,  who  can  do  good  and  active 
work  if  freed  from  th<  se  influences  They  musl  learn  to 
estimate  their  endurance  justly,  and  not  to  be  misled  by 
their  excitable  temperament  into  attempting  i""  much. 

\\  in  ii  i  in  needed  >  bange  i  anni il  tx  secured,  1  lie  i ime 
of  labor  Bhould  be  shortened  by  an  hour  of  recreation 
and  rest  in  th<  middlt  of  the  day,  or  bv  early  bed-hours, 
Patients  who  do  nol  Bleep  well  Bhould  not  work  later 
than  the  earlj  evenirij   bi 

[f  exercise  can  be  taken  freely,  this  furnishes  an  im- 
mense resource,  where  rightly  used,  and  even  when  vig 
oroua  exercise  is  nol  well  borne,  as  is  very  often  the  i 
especially  if  the  patient  is  at  the  same  time  exposed  to 
other  sources  of  fatigue,  neurasthenics  almost  always 
gain  by  being  a  great  deal  in  the  open  air.  The  subject 
ni  exercise  is  bo  important  thai  it  must  be  worked  out  in 
detail  for  each  case.  Where  horseback-riding,  rowing, 
tennis,  etc.,  are  to  be  had,  the  problem  is  relatively  sim- 
ple; but  for  ladies,  and  in  winter,  recourse  must  be  had 
in  Bucb  amusements  as  battledore,  some  thorough  system 
Oi  calisthenics,  frequent  short  walks,  and  the  like,  and 
iii  rubbing  with  a  wire  or  hair  flesh-brush,  either  dry  or 

moistened  With  water,  or  sail  and  water. 

Neurasthenic  patients  are,  from  the  want  of  confidence 
in  their  strength,  apt  to  fall  into  unsystematic  habits  of 
life,  or  i"  be  without  a  regular  occupation,  and  both  these 
wants  should  be  carefully  met.  Frequent  short  intervals 
of  recreation,  and  frequent  change  of  seem-  arc  useful, 
unless  incompatible  with  proper  regularity  of  life.  Al- 
most any  change  is  apt  to  work  well  at  first. 

The  strict  observance  of  regular  hours  of  work,  rest, 
and  exercise  often  saves  much  wear  and  tear,  and  makes 
the  difference  between  an  efficient  and  a  useless  person. 

Even  a  very  feeble  person  can  have  sonic  real  interest, 
and  take  some  real  part  in  the  work  of  life. 

Patients  with  feeble  nervous  systems  are  usually  better 
when  taking  as  much  food  as  their  digestions  allow,  and 
that  is  commonly  more  than  their  appetites  would  sug- 
gest. 

In  spite  of  "  delicate  stomachs,"  if  the  nervous  Strength 
is  withdrawn  from  other  directions  and  turned  to  the 
service  of  the  digestion,  such  persons  can  usually  greatly 
increase  their  food  without  much  difficulty.  As  a  rule, 
the  most  suitable  kind  of  food  is  that  which  agrees  best 
with  the  digestion,  but  in  certain  cases  great  benefit  is  ob- 
tained from  special  diets  (see  Gout  and  Lithaunia ).      In 

some  cases  of  sick  headache  I  have  found  a  distinct  ad- 
vantage in  alternating  between  the  albuminous  and  the 
vegetable  diets. 

Thoroughly  cooked  and  strained  oatmeal,  or  Mellin's 
Food,  with  warm  milk,  call  lie  taken  as  a  matter  of  rou- 
tine, in  the  forenoon  and  afternoon  (not  always  well 
borne  at.  this  latter  time)  and  at  bedtime,  or  one  or  two 
eggs,  boiled  or  raw,  or  scraped  meat  mixed  with  bread- 
crumbs and  slightly  broiled,  may  be  substituted. 

The  mriliciiml  treatment  of  neurasthenia  is  mainly  use- 
ful in  correcting  the  disorders  of  nutrition  with  which 
the  nervous  symptoms  arc  associated.  Of  the  drugs  that 
are  thought  to  improve  directly  the  vigor  of  the  nervous 
.system,  only  arsenic,  cod  liver  oil,  phosphide  of  zinc,  and 
perhaps  ergot,  are  of  much  value. 

The  temptation  is  strong  to  exaggerate  the  anaemic  ele- 
ment in  neurasthenia,  and  to  give  iron  largely,  but  this 
is  not  advisable,  unless  distinctly  indicated. 

Electricity,  in  (he  form  of  galvanization  of  the  head, 
general  faradization,  and  electric  baths,  and  a  variety  of 
hydropathic  measures  are  sometimes  of  distinct  service. 
The  simplest  method  of  using  electricity  is  to  pass  the 
faradic  current  from  the  neck  to  the  feet  and  hands  al- 
ternately, for  fifteen  minutes  or  half  an  hour,  daily. 

For  the  more  complicated  methods,  the  special  text- 
books must  lie  consulted. 

Frequent  plunge-,  sponge-,  and  even  douche-baths,  such 
as  can  be  arranged  for  in  any  house',  are  an  excellent 
tonic,  anil  may.  if  desired,  be  made   to  serve  as  a  reason 

for  interrupting  tie-  employment   of  the  day.  and  an 

agreeable  and  useful  prelude  to  an  hour's  rest  at  noon. 

The  subject  of  hydropathic  treatment,  as  given  in  the 
speeial  establishments,  cannot  be  discussed  here. 


For  some  cave-  ot  neurasi henia.  where  the  patient  is 

able  to  go  about  and  take  part  in  active  duties,  the 
above  treatment  is  sufficient  ;    for  other-,  further  means 

are  needed  to  meet  special  symptoms,  or  to  overcome  an 
amount  of  prostration  su<  b  a-  confines  the  patient  to  the 
lied  or  house,  or  totally  unfits  him  for  any  active  employ- 
ment. 

In  order  to  uccessfully  the  mental  symptom*  of 

neurasthenia,  the  physician  must  thoroughly  win  the 
confidence  of  his  patient  by  attention,  kindness,  and  by 
showing  self-confidence  .and  authority,  ami  must  pro- 
vide suitable  employment  for  his  thoughts,  as  a  basis  for 
speeial  advice. 

The  ru  rvous  indigestion  is  in  most  eases  best  treated  by 
a  careful  attention  to  the  general  condition,  including,  if 
necessary,  removal  from  home,  etc. 

The    food    should    be    simple   and    digestible,    but    it   is 

Striking  how  little  these  eases,  in  spite  of  the  violence  of 

the  symptoms,  are  benefited  by  attention  to  the  diges- 
tive   functions,    si, eh    as    is    required    in    true    catarrhal 

gastritis. 

A  similar  statement  may  be  made  with  regard  to  the 
other  special  symptoms  of  neurasthenia.  They  may  all 
be  helped  somewhat  by  such  symptomatic  treatment  as 
would  naturally  surest  itself,  but  as  a  rule  they  are  to 
be  taken  as  a  Bign  of  general  nervous  weakness,  and  re- 
quire general  treatment. 

It  litis  been  said,  with  truth,  that  neurasthenic  patients 
are  cured,  not  by  physic,  but  by  the  physician. 

Nervous  indigestion  is  often  benefited  by  electricity 
(faradic  or  galvanic  current,  or  both  combined  in  one 
circuit)  used  as  a  general  tonic,  or  applied  directly  to  the 
epigastrium,  with  one  pole  at  the  back  of  the  neck. 

Such  patients  should  also  abstain   from  active  exercise 

after  eating. 

The  cases  of  pronounced  invalidism  require  a  special 
consideration.  Although  they  need  to  be  treated  on  the 
lines  which  have  been  already  laid  down,  it  is  for  them 
that  the  so-called  "  rest-cure,"  elaborated  and  practically 
invented  by  Dr.  S.  Weir  .Mitchell,3  is  so  pre-eminently 
useful.  For  patients  who  are  so  reduced  in  strength, 
and  nervous  vigor  and  self-confidence,  that  they  be< 
more  deeply  implicated  the  more  they  Struggle  to  free 
themselves,  the  rejuvenation  often  secured  through 
this  means  is  remarkable.  For  some  of  them,  it  is  the 
moral  element  in  the  "(aire"  which  is  the  most  im- 
portant, for  others  the  opportunity  for  nutritive  improve- 
ment. 

The  "rest-cure"  consists  of  several  parts — seclusion, 
generally  with  removal  from  home  and  complete  rest  in 
bed,  during  six  or  eight  weeks  ;  forced  feeding,  massage, 
and  electricity.  This  system  may  be  modified  or  simpli- 
fied to  suit  special  needs,  but  in  severe  cases  there  is  no 
part  of  it  that  can  be  safely  omitted.  The  complete  re- 
moval from  responsibility  and  care,  from  unhealthy  and 
familiar  surroundings,  the  anxiety  of  friends,  and  most 
of  all.   from  a  vague  sense  of   responsibility  as   regards 

themselves,  which  the  enforced  rest  involves,  gives  a 
feeling  of  mental  repose,  like  that  afforded  by  a  long  sea 
voyage  to  a  person  simply  fatigued  by  overwork. 

The  food  consists  at  first  of  skimmed  milk.""' given  in 
small  quantities  every  two  hours,  and  rapidly  increased 
until  the  patient  takes  two  quarts  daily.  Solid  meals 
arc  then  gradually  added,  so  that  soon  the  patient  is  tak- 
ing a  very  large  quantity  of  nourishment,  and  in  the 
absence  of  all  other  calls  upon  his  nervous  strength,  di- 
gests it  perfectly  well. 

Massagi  \  is  given  once,  or  even  twice,  daily,  taking 
the  place  Ot  voluntary  exercise.  The  latter  is  absolutely 
forbidden,  even  to  the  extent  of  feeding  one's  self,  with 
the  result  that  the  patient,  having  no  excuse  for  feeling 
tired,  soon  loses  even  the  apprehension  of  fatigue. 
After  a  time  muscular  exercises  arc  added  to  the  massage, 

*  Milk  mixed  with  half  its  bulk  of  oatmeal  jolty  answers  an  admirable 
purpose. 

tTho  writer  has  found  the  application  of  the  wet-park  or  blanket- 
pack  for  an  hour  or  less,  as  recommended  by  Dr.  Mary  Putnam- JaooM 
(Massage  au.l  tin-  Wet-pack  iu  the  Treatment  of  Anaemia),  a  useful  ad- 
junct tu  the  massage. 
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and  eventually  substituted  for  it,  and  the  patient  is  grad- 
ually allowed  to  walk. 

As  the  patient  is  obliged  to  lie  constantly  in  bed.  it  is 
important  that  her  time  should  be  sufficiently  occupied, 
and  this  is  not  difficult,  especially  if  she  has  a  private 
nurse  of  the  proper  temperament  and  experience. 

The  following  was  the  daily  schedule  of  a  patient  of 
the  writer's,  and  may  by  taken  as  a  typical  specimen  : 
7a.m.,  Small  cup  of  black  coffee;  patient  allowed  to 
brush  her  teeth.  7.45,  Hands  and  face  washed,  lire  made 
by  nurse.  8,  Breakfast,  which  at  this  time  consisted 
mainly  of  a  pint  of  gruel  (taken  slowly,  and  kept  warm 
when. desired,  by  table-lamp).  8.30,  Sponge-hath  ;  bed 
made.  9.30,  Windows  open  for  half  an  hour  (the  weather 
being  cold  the  patient  was  warmly  covered  except  for 
the  face).  10,  Breathing  exercises  ;  food.  10.30,  Hands 
a. id  feet  exercise,  followed  by  reading  aloud  for  fifteen 
minutes.  11.30,  Temperature  of  body  taken,  and  patient 
rolled  in  blankets.  12,  Food.  12.30,  Temperature  taken 
and  bath  given.  1  p.m.,  Massage  and  rest.  3,  Hair 
brushed,  reading  aloud.  4,  Food  ;  breathing  exercises. 
7,  Hands  and  feet  exercise  ;  patient  arranged  for  the 
night.     8,  Food.     10,  Food. 

In  some  cases  I  have  given  patients  breathing  exer- 
cises to  carry  out  every  hour  or  two  ;  and,  as  a  commence- 
ment of  more  vigorous  exertion,  have  had  them  roll  over 
from  one  side  of  the  bed  to  the  other  a  certain  number 
of  times.  These  hints  from  personal  experience  are  of- 
fered, not  as  constituting  material  modifications  of  the 
treatment  as  laid  down  by  Dr.  Mitchell,  but  as  likely  to 
prove  useful  where  the  full  treatment  cannot  be  carried 
out,  which  so  often  happens. 

The  cases  which  are  the  most  benefited  by  the  rest- 
cure  are  those  where  the  nervous  symptoms  are  caused 
or  maintained  mainly  by  simple  anaemia  or  impaired  nu- 
trition. Even  in  the  purely  "nervous"  cases,  however, 
an  occasional  treatment  of  this  kind  often  gives  a  chance 
to  start  fresh  once  more,  which  is  invaluable. 

Some  cases  are  not  helped  at  all  in  this  way.  This 
may  often  be  suspected  beforehand,  but  sometimes  a  fort- 
night's trial  must  be  given  them  (Playfair),  and  if  this  is 
explained  to  them  in  advance,  they  are  usually  stimu- 
lated to  do  their  best. 

Perhaps  the  most  indispensable  condition  for  success 
is  that  the  physician  should  gain  and  keep  the  fullest  con- 
fidence of  his  patient.  How  he  will  best  accomplish  this 
must  depend,  in  the  end,  upon  his  own  character  and 
temperament.  James  J.  Putnam. 

1  Nervous  Exhaustion.     New  York,  18S0. 

2  Visceral  Neuroses,  p.  21.     London,  1884. 

3  Fat  and  Blood  ;  and  Nervous  Diseases,  Especially  of  Women. 

NEURENTERIC  CANALS.  It  is  now  known  that  dur- 
ing the  very  early  stages  of  the  development  of  many 
vertebrates  there  is  an  open  communication,  or  series  of 
communications,  between  the  posterior  portion  of  the 
medullary  canal  (spinal  cord)  and  the  entodermic  or  in- 
testinal canal.  To  all  of  these  communications,  of  £c 
which  at  least  three  distinct  ones  are  known,  the 
name  of  neurenteric  canal  has  been  indiscriminately 
applied.  The  most  constant  and  best  known  of  these 
canals  is  the  blastoporic  (see  Blastopore,  vol.  i. ,  530, 
531),  which  is  identical  with  the  "  Chordacanal "  of 
certain  German  writers  (see  Notochord).  As  pre-  mes 
viously  described,  the  blastopore  is  the  extension  of 
the  entodermic  canal  through  the  posterior  portion 
of  the  primitive  streak  to  the  exterior.  The  neural 
ridges  or  medullary  folds  extend  around  and  behind 
the  blastopore,  which,  therefore,  opens  into  the  posterior 
extremity  of  the  medullary  groove.  If  now  the  canal  is 
open  at  the  period  of  development  when  the  medullary 
groove  is  deep  or  has  already  closed  over,  making  the 
medullary  canal,  then  there  is  a  direct  communication 
between  the  entodermal  canal  on  the  one  hand  and  the 
spinal  canal  on  the  other.  This  communication  is  called 
by  several  writers  the  neurenteric  canal.  It  exists  tem- 
porarily only,  and  is  readily  identified  by  its  position 
directly  after  the  caudal  extremity  of  the  notochord,  or 
by  the  notochord  ending  in  its  wall.     We  owe  to  Balfour 


the  identification  of  this  canal  as  the  blastopore.    [(  - 

with  propriety  be  I i  d  il      . 

the  canal  of  Kowalewsky,  from  its  discovi  rer     K  > 
.sky  first  found  it  in  amphioxus,  and  subsequent] 
monstrated  its  occurrence  in  various  fish  types. 

The  second  canal  lies  in  front  of  the  true  blastopore 
and  traverses  the  aotochord.     According  to  Durham,*  it 
can  be  well  seen  in  longitudinal  sections  of  i  arl]  sts 
the  frog  (Fig.  24s<>)  as  a  short  canal.  ne.,  opening  « 

-  into  the  ento- 
dermal cavi- 
ty. Compare 
alsoGotteV" 
descri  pi  ion 
oi  the  neur- 
enteric canal 
in  Bombina- 
tor.     It  may 

-  be  called  the 
Gasserian  or 
true  neuren- 
teric canal,  as  it 
seems  to  be  homol- 
ogous with  the  neur- 
enteric canal  dis- 
covered by  Gasser' 
in  goose  embryos. 
Braun*  has  shown 
that  both  canals  may 
be  present  in  various 
bird  embryos  at  a 
stage  when  there  arc 
six  or  eight  pairs  of 
myotomes  and  the 
development  of  the 
tail  is  just  beginning. 
The  Gasserian  canal 

Fig.  2489.— Longitudinal  Section  of  a  Frog's  ]ieS  a  short  distance 
Ovum  shortly  after  the  Closure  of  the  Me-  in  front  of  the  blas- 
dullary  Groove.  The  blastoporic  canal,  hi.,  toporic  or  chorda- 
is  only  partially  cut,  but  was  found  open  i  ,  .1  •  a  "  ■  tl \ 
in  neighboring  sections.  (After  Durham.)  Canal,  WHICH  is  llie 
ild.,  medullary  canal;  6/.,  blastopore;  Vit.,  larger  of  the  two. 
yolk  forming  the  floor  of  the  entodermic  The  two  canals  ap- 
cavitv,  Ent.:  ne..  neurenteric  canal.                „      „  • 

vh»vilj,  j.™..,  ,«;.,  ucmciiBiu.uui.i.  pear  m  some  species 

at  the  same  time,  or  in  other  species  at  slightly  different 
stages.  The  posterior  canal  is  more  often  obliterated  in 
birds  than  the  anterior.  In  the  duck  and  in  Motacilla 
flava  the  canals  are  separated  both  in  the  times  and  posi- 
tions of  their  occurrence  ;  in  the  Australian  paroquet  they 
are  both  present  contemporaneously,  although  the  Gas- 
serian passage  becomes  open  earliest.  Fig.  2490  repre- 
sents a  transverse  section,  which  passes  through  the  Gas- 
serian canal  of  the  paroquet.     In  the  common  fowl  the 


Fig.  2400.— Transverse  Section  of  an  Embryo  Paroquet  (Melopsittacus) 
to  show  the  Anterior  or  True  Neurenteric  Canal.  /■>.,  i-cti>ili-rm  :  Mi/., 
myotome;  Ma.,  medullary  canal ;  Ch..  notochord  pierced  by  the  Bhorl 
neurenteric  canal,  ne.;  Ent.,  entoderm;  met.,  mesoderm.  (Alt' i  Uu 
Braun. ) 

blastoporic   canal  appears  not  to  be  open  at  any  period 
after  the  formation  of  the  primitive  streak. 

The  third  canal,  which  was  first  satisfactorily  described 
by  Braun,3  occurs  in  older  embryos.  The  "Enddarm" 
of  Gasser  and   Kolliker  becomes  the   "  Schwanzdarm  '' 
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(posl  ana]  eat,  Balfour)  of  older  embryos,  which  soon  bi 

c is  divided,  al  leasi  in  birds,  into  a  dilated  terminal 

portion  ;m<l  a  narrower  neck  communicating  with  the  in 
testine  proper.     The  posterior  section  then  subdivides, 

and  its  narrow  end-seg it   lengthens  oul  and  unites 

with  the  spinal  cord.  This  neurenteric  canal  we  maj 
designate  as  Braun's  canal.  It  isnof  improbable  thai  il 
is  ii  with  the  amnio  allantoic  <anal  of  Gasser,1 

which  Rauber  ''■'  baa  nicknamed  the  <  lochin  China  canal, 
after  the  breed  ol  bens  in  which  it  seems  most  constant. 
In  the  one  case  we  may  suppose  the  canal  to  open  after, 
in  the  other  before,  the  <  losure  of  the  posterior  end  of  the 
medullar]  [f  the  homology  is  correct  it  may  be 

further  Bald  thai  the  canal  is  identical  with  Kupli'er's 
myelo-allantoidean  canal ;  it  cannot  be  brought  into  rela- 
tion «  it  1 1  the  development  of  the  allantois,  as  believed  by 
Kupiicr.1   as  the  allantois  and  enddarm  arc  both  formed 

before  I  be  canal  appears. 

The  interpretation  of  the  three  canals  is  difficult.  The 
middle  one  seems  ii>  me  unquestionably  the  temporarily 
open  blastopore.  The  third,  <>r  Braun's  canal,  I  am 
incline, i  1,1  regard  as  the  blastoporic  canal,  which,  after 
being  closed  tor  a  while,  is  temporarily  open  a  .second 
time.  The  first,  or  Qasserian  canal,  is  distinct  from  the 
blastoporic,  as  the  two  co-exist,  and  it  .seems  desirable 
thai  this  canal  alone  should  be  called  /"  urenteric.  As  to 
its  origin  or  significance  nothing  definite  can  be  said,  but 
it  may  be  suggested  that  it  was  the  excretory  opening  of 

the  central  canal  of  the  spinal  cord  and  thai  the  cilia  of 
the  canal  .served  to  c\pel  the  fluid  (compare  ISalfour  '•  i. 
This  may  have  been  the  condition  in  the  earliest  verte- 
brates, and  the  neurenteric  canal  now  persists  as  a  rudi- 
mentary organ. 

It  seems  not  impossible  that  a  persistent  neurenteric 
canal  may  occur  as  an  excessively  rare  anomaly  in  the 
adult. 

LlTEBATUBE. 

The  literature  of  the  neurenteric  canals  is  all  comparatively  recent, 
ami  is,  for  the  most  part,  included  in  essays  dealing  with  other  embryo- 
log  cal  subjects.  Groat  confusion  has  arisen  from  the  failure  to  distin- 
guish the  several  canals.  The  reader  will  find  his  way  most  readily  b>  con- 
sulting first  the  text-books  of  Balfour,  2,  6  ;  second,  the  article  of  Braun,3  : 
and  third.  Kauber's  note,1'-'  although  lumber's  terminology  is  eccentric 
and  perplexing. 

1  Balfour,  P.  M.  :  On  the  Early  Development  of  the  Lacertilia,  etc., 
Quad  Journ.  Microsc.  Sci.,  xix.  (1879);  also,  in  his  Works,  i.,  p.  644, 
with  Plate  29. 

-  Balfour:  Comparative  Embryology,  vol.  ii..  pp.  367-269. 

3  Braun,  M.  :  Die  Eutwickelung  des  Wellenpapagei  e  ;  ii.  ThelL,  Sem- 
per's  Arbeiten,  v.,  205-841,  Taf.  x.-xiv.  (a  valuable  but  excessively  dit- 
to-,■  article.     The  mosl  important,  passages  on  the  neurenteric  cana 
on  pp  296,  301,  and  808). 

'  Durham,  Herbert  E.  :  Koto  on  the  Presence  of  a  Neurenteric  Canal  in 
liana.  Quart.  Jonrn.  Microsc.  Science,  xxvi.,  509  510,  PJ.  xxvii. 
Poster  and  Balfour:  Elements  of  Embryology,  2d  Ed.     1888. 

■  Gasser:  Der  Primitivstreifen  bei  Vogel-embryonen.    Cassel.  IST'.f. 
'Gasser:    Beitr&ge   zur   Kenntniss   der  Vogelkeimscheibe.     His  und 

Braune'sArchiv,  1882,  859  898. 
'•  Gotte :  Entwickelungsgeschichte  der  TJnke. 

■  Heape,  Walter:  The  early  Development  of  the  Mole  (Talpa  Eoropea  . 
The  formation  of  the  germinal  layers,  and  early  development  of  the 
medullary  groove  and  notochord.  Quart.  Journ.  Microsc.  Hei..  xxvi., 
1888,  112   152,  PI.  xxviii.-.\x\i. 

■  Hoffmann,  c.  K.:  Die  Bildung  des  Mesoderms,  die  Anlage  der  Chorda 
dors  iiis.  n.  die  Entwickelung  dee  Canalis  neurenticus  i >* - i  Vogel  embryo- 
n,  n.  p.  109,  5  Tafeln.  Amsterdam,  ISt-'J.  (Abstr.  in  Uoffmann  u. 
Schwalbe's  Jahresber.,  1888,  142   llli 

n  Kupffer,  ('. :  Die  Gastrulation  an  den  Meroblastischen  Eiern  der 
Wirbelthiere  und  die  Bedentnng  des  PrimitivstreifB,  Arch.  Anat.  u. 
Physiol.,  Anat.  Abth.,  1882,  1-80,  Taf.  i.-iv.  Fortsetznng,  139  156. 
Taf.  viii.-ix.  :  3te  Fortsetzung.  1888,  1    10,  Taf.  i.-ii. 

»'  Liebcrkiihn,  N.  :  Oeber  die  Cliorda  bei  Bfiugethieren.  His  und 
Braune's  Archiv,  1882,  899  13S,  Taf.  xx.-xxi.  Fortsetzung,  1SS3,  -i:::,- 
452,  Taf.  xix. 

"  Rauber,  A.  :  NiiHi  ein  Blastoporus,  Zool.  Anzeiger,  \i..  1SS3.  143- 
147,  and  168  lt',7  ,f    h.~  earlier   pai  i>oric  Canal,  Zool. 

Anzeiger,  li„  1879,  p,  199,  and  iii..  1880,  p  180. 

1  i  strain  :  I  eber  Canalis  neurenticus  und  Allantois  bei  Lacerta  viri- 
,1,         His  u.  Braunc,  Arch.,  1883,  323-340,  Taf.  xiv. 

Charles  Sedgwick  Minot. 

NEURITIS.  Neuritis  has  received  various  designa- 
tions, depending  on  its  cause.  Thus  we  have  traumatic. 
gouty,  leprous,  endemic,  diphtheritic  neuritis,  etc. 

Neuritis    may  he  cither  Simple  or  multiple,  that    is.  it 

may  be  confined  t le  nerve  ana.  or  it  may  be  so  ex- 
tensive as  to  involve  many  nerve  areas. 


Neuritis  may  be  either  acute  or  chronic  It  may  also 
be  primary  or  secondary. 

Causes.— Injuries  of  nerves  are  very  frequently  fol- 
lowed by  inflammation. 

In   dislocations  and   fractures  the    nerics   often    stiller 

injury  which  is  followed  by  inflammation.  .More  fre- 
quently, however,  the  paralj  si-  attending  these  accidents 
is  due  to  more  or  less  complete  rupture  of  the  nerve  or 
nerves.  A  frequent  cause  of  neuritis  is  the  extension  of 
an  inflammation  from  a  neighboring  pari. 

In  disease  of  the  bones  of  the  base  of  the  skull  and  in 
meningitis  we   not  infrequently    find   thai   the  cranial 

nerves  suffer.  The  intercostal  nerves  are  often  inflamed 
in  caries  of  the  spine  and  in  spinal  meningitis,  and  also 
in  pleurisy. 

The  atrophy  and  paresis  of  ten  seen  in  joint-diseases  is 
due  to  a  neuritis  of  the  neighboring  nerves.  Neuritis 
also  arises  from  pressure  ;  "  bed-sores  "  are  brought  about 
in  this  way. 

Neuritis  induced  by  the  causes  above  mentioned  is  a 
secondary  disease.  We  have  a  great  group  of  causes  pro- 
ducing primary  neuritis.  The  most  frequent  is  the  so- 
called  rheumatic  influence. 

Toxic  neuritis  is  not  uncommon.  Lead,  arsenic,  and 
mercury,  all  induce  it.  Alcohol  brings  about  a  peculiar 
chronic  form  of  this  disease. 

During  the  course  of  various  chronic  diseases,  neuritis 
is  not  infrequent. 

Gout,  syphilis,  cancer,  leucocythavmia,  diabetes,  and 
tuberculosis  induce  it. 

1 1  at  times  follows  Mich  acute  diseases  as  typhoid  fever, 
measles,  small-pox,  dengue,  and  malarial  "fevers.  It  is 
especially  frequent  after  diphtheritic  inflammation  of  the 
pharynx. 

Lastly,  -we  have  the  infectious  form  of  neuritis.  Many 
cases  of  multiple  neuritis  are  of  this  character. 

The  endemic  disease  known  in  .Japan  as  kak-ke.  and 
in  India  as  beriberi,  is  clearly  a  neuritis.  Neuritis  is  also 
the  cause  of  the  nervous  symptoms  in  leprosy. 

Pathological  Anatomy  of  Ac  i  te  Neuritis. — 
When  a  nerve  is  acutely  inflamed  it  rapidly  becomes 
swollen,  thick,  and  reddened. 

The  swelling  and  thickening  are  due  to  the  transudation 

of  fluid   and   cellular  elements  from   the  dilated  vessels, 

while  the  reddening  is  caused  by  the  In  persemia.  Small 
extravasations  of  blood  may  even  be  discernible  with  the 
naked  eye. 

Examination  with  the  microscope  shows  a  copious  infil- 
t  rat  ion  of  the  nerve  sheath  and  of  the  interstitial  connective 
tissue  with  round  cells.  This  cellular  infiltration  may  be 
so  marked  as  to  justify  the  name  of  svppurativt  n<  uritit. 

The  amount  of  damage  sustained  by  the  nerve-fibres 
depends  on  il)  whether  the  inflammation  is  parenchymat- 
ous or  interstitial;  and  (2)  on  the  anatomical  situation  of 
the  nerve.     When  the  inflammation  is  confined  to  the 

sheath  there  is  usually  little  or  no  change,  unless  the 
nerve  lies  in  a  bony  canal  and  is  subjected  to  direct  pn  88- 
ure  from  the  inflammatory  exudation.  When  the  in- 
flammation starts  in  the  interstitial  connective  tissue  the 
nerve-fibres  sutler  more.  They  are.  however,  mon 
vercly  damaged  when  the  neuritis  begins  in  their  own 
proper  structure — when,  in  other  words,  we  have  a  par- 
enchymatous neuritis. 

The  myelin  breaks  up  into  many  segments,  which  be- 
come again  subdivided,  till  finally  it  disappears  altogether 

in  some  parts  of  the  tubes,  while  what  remains  is  reduced 

to  a  granular  consistence.     The  axis  cylinder  is  no  Longer 

to  be  made  out.  The  process  may  go  on  to  complete  de- 
struction of  the  nerve-fibre,  but  different  fibres  in  the  same 
nerve  vary  much  as  to  the  extent  to  which  they  are  degen- 
erated. Some  appear  to  have  almost  entirely  escaped, 
while  others  have  been  completely  destroyed.  Later,  the 
stage  of  regeneration  sets  in.  The  nerve  becomes  thicker 
and  tinner  than  it  normally  is.  In  the  interstices  between 
the  fibres  which  are  left  there  is  an  abundant  new  con- 
nective-tissue formation.  In  some  parts  of  the  course  of 
the  nerve  this  may  be  so  abundant  as  to  give  rise  to  a 
distinct  nodule,  the  so-called  n*  uritis  nodosa.  Fat  is  fre- 
quently formed  in  the  new  connective  tissue.     The  por- 
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tion  of  nerve  peripherally  situated  undergoes  secondary  de- 
generation, the  intensity  of  which  entirely  depends  on  the 
extent  to  which  the  inflammation  has  affected  the  trunk 

of  the  nerve. 

Sometimes  a  neuritis  may  spread  centrally  and  in  this 
■way  involve  adjacent  nerves.  As  a  rule,  however,  the 
inflammatory  action  is  limited  to  the  original  seat. 

The  regenerative  power  of  a  nerve  is  very  ereat.  Even 
in  severe  cases  of  neuritis  we  not  infrequently  have  com- 
plete restitution.    A  partial  restitution  occurs"  in  all  cases. 

Chronic  neuritis  may  be  simply  the  continuation  of  an 
attack  which  commenced  acutely,  or  it  may  be  a  chronic 
affection  from  the  beginning. 

In  the  latter  case  there  will  be  wanting  the  hyperemia 
and  the  cellular  infiltration.  The  degeneration  of  the 
nerve-fibres  and  the  increased  connective-tissue  forma- 
tion set  in  from  the  beginning. 

The  interstitial  tissue  changes  are,  however,  slight  in 
comparison  with  the  degeneration  in  the  nerve-fibres  ;  so 
much  so  is  this  the  case  that  it  has  been  proposed  to  ap- 
ply the  expression  primary  chronic  degenerative  atrophy 
of  the  nerves  to  cases  of  chronic  neuritis. 

Symptoms  and  Course  of  the  Different  Forms  of 
Neuritis. — Acute  Simple  Neuritis. — The  chief  symp- 
tom of  a  neuritis  brought  on  by  traumatism  or  by  the  ex- 
tension of  an  inflammation  from  a  neighboring  part,  etc., 
is  pain.  This  pain  is  not  confined  to  the  seaf  of  injury, 
but  extends  throughout  the  whole  course  of  the  nerve. 

The  degree  of  pain  varies  greatly.  It  may  be  slight, 
but  more  f requently  it  is  very  severe. 

It  is  commonly  of  a  burning  character.  When  very 
intense  it  involves  contiguous  nerve  districts,  and  at 
times  it  is  felt  in  distant  areas. 

The  inflamed  nerve  is  tender  on  pressure. 

In  addition  to  the  above  direct  symptoms  we  soon  have 
added  those  brought  about  by  interference  with  the  func- 
tion of  the  nerve.  They  are  disorders  of  motility  and 
sensibility,  and  trophic  and  vaso-motor  changes. 

The  degree  of  motor  disturbance  depends  on  the  inten- 
sity and  extent  of  the  inflammation. 

It  may  vary  from  perceptible  muscular  weakness  to 
the  most  absolute  paralysis. 

In  all  severe  cases  we  have  the  reaction  of  degenera- 
tion. As  regards  the  interference  of  the  sensory  func- 
tions of  the  nerve,  it  is  seldom  so  complete  as  that  of  the 
motor  functions.  Anaesthesia,  when  complete,  is  seldom 
so  throughout  the  entire  paralyzed  district,  but  is  usually 
confined  to  circumscribed  areas.  The  skin  over  the  af- 
fected area  is  hyperaesthetic.  Frequently,  in  cases  where 
there  is  even  complete  anaesthesia,  the  patient  complains 
of  boring  and  darting  pains  (anaesthesia  dolorosa). 

The  amount  of  muscular  atrophy  which  attends  neu- 
ritis depends  on  the  degree  and  duration  of  the  latter. 
If  it  be  slight  and  transient  there  may  be  little  or  no  atro- 
phy. If,  on  the  other  hand,  the  inflammation  be  severe 
and  chronic  the  degree  of  atrophy  will  be  great  and  prob- 
ably abiding. 

Increased  perspiration,  erythema,  eczema,  herpes,  effu- 
sion into  joints,  oedema,  and  discoloration  of  the  skin,  are 
not  infrequent  vaso-motor  changes. 

General  febrile  disturbance  occurs  in  cases  of  acute 
neuritis,  but  not  in  the  chronic  form  of  the  disease. 

Multiple  Neuritis. — It  is  only  recently  that  the  nat- 
ure and  importance  of  this  disease  has  been  recognized. 
Dumenil  was  the  first,  in  1864,  to  give  an  accurate  de- 
scription of  it. 

Formerly  it  was  confounded  with  polio-myelitis  and 
certain  forms  of  acute  ascending  paralysis. 

By  the  term  multiple  neuritis  is  meant  the  implication 
of  many  nerves  in  inflammation. 

Symptoms. — As  a  rule,  the  disease  sets  in  acutely,  with 
the  general  symptoms  of  an  acute  infectious  disease. 
Not  infrequently  we  have  albuminuria  (febrile)  and  swell- 
ing of  the  spleen,  symptoms  wThich  indicate  strongly  its 
infectious  nature. 

The  mode  of  onset  may  be  subacute.  It  is  very  rare 
for  it  to  be  of  a  chronic  character. 

The  first  definite  symptoms  are  pains  in  the  lumbar 
regions  and  extremities.     They  are  of  a  tearing  and  burn- 


ing character.     They  generally  follow  the  course  of  the 
principal  nerve-trunks. 

Coincidently  with  the  pains,  and  sometimes  even  ear- 
lier, there  is  a  complaint  of  "  pins  and  needles,"  or  numb- 
ness in  tin'  feet  and  hands. 

There  i-  great  tenderness  of  the  skin,  of  the  nerve- 
trunks,  and  especially  of  the  muscles. 

In    marked   contrast   to   the   subjective   sensory 
plaints  are  the  objective  changes  in  sensation.    Complete 
anaesthesia  is  extremely  seldom  present.     .Minor  d< 
however,  are  frequently  noticed. 

The  disease  is  essentially  one  of  the  motor  nerves 
Very  soon  after  the  appearance  of  the  initial  symp 
weakness  of  the  limbs  is  complained  of .     It   is  generally 
most  marked  in  the  lower  extremities.     It   may  be 
lined  to  the  lower  extremities,  but  more  frequently  it  in- 
volves both  upper  and  lower.     The  paresis  soon  develops 
into  paralysis. 

The  extensors  of  the  hands  and  the  flexors  of  the  feet 
suffer  most.  It  is  very  unusual  to  find  absolute  paraly- 
sis of  both  flexors  and  extensors. 

The  cerebral  and  bulbar  nerves  in  the  great  majority 
of  cases  escape.  The  vagus  is  more  frequently  involved 
than  other  cranial  nerves.  The  increased  frequence  of 
pulse  and  the  vocal  con  1  paralysis,  which  are  sometimes 
present,  are  explained  in  this  way. 

The  reflexes  (tendinous  and  cutaneous)  are  either  les- 
sened or  entirely  absent.  The  nerves  and  muscles,  a  few 
days  after  the  commencement  of  the  disease,  present  Minis 
of  diminished  electric  contractility,  which  soon  passes 
into  the  typical  and  pronounced  reaction  of  degeneration. 
The  paralyzed  muscles  soon  atrophy.  Trophic  changes 
also  occur  in  the  skin,  nails,  and  hair.  Increased  per- 
spiration and  oedema  are  frequently  present. 

The  innervation  of  the  bladder  and  rectum  is  not  dis- 
turbed. 

Count  and  Duration. — In  the  severest  cases  a  fatal 
result  may  occur  in  from  a  week  to  ten  days,  the  causi 
of  death  being  due  in  these  cases  to  paralysis  of  the  in- 
spiratory muscles — the  diaphragm  and  the  mtercostals. 

In  cases  of  less  intensity  a  fatal  ending  may  be  brought 
about  after  several  weeks  by  the  exhaustion  of  the  con- 
tinuous pain  and  the  bed-sores. 

It  is  difficult  to  give  even  an  approximate  estimate  of 
the  percentage  of  fatal  cases.  In  the  milder  varieties  the 
symptoms  slowly  increase  for  a  period  of  five  or  six 
weeks,  then  gradually  subside,  complete  recovery  occur- 
ring in  the  course  of  a  few  months. 

Not  infrequently  the  course  of  the  disease  is  a  very 
chronic  one,  with  occasional  acute  exacerbations.  Here 
Ave  may  have  a  fatal  result,  but  more  commonly  coin 
plete  or  partial  recovery  occurs. 

Great  improvement  may  take  place  even  after  the  dis- 
ease has  lasted  a  year.     Relapses  are  not  uncommon. 

Recovery  may  be  imperfect,  by  reason  of  the  contract- 
ure of  the  opposed  muscles. 

Diagnosis. — In  typical  cases  there  ought  to  be  no  diffi- 
culty in  the  diagnosis.  The  acute  onset,  with  marked 
disturbances  of  sensibility  and  tenderness  of  the  nerves 
and  muscles ;  the  general  hyperesthesia  of  the  skin  ;  the 
rapid  and  pronounced  paralysis,  with  atrophy  and  the  re- 
action of  degeneration  ;  the  loss  of  the  tendinous  and 
cutaneous  reflexes,  all  point  to  the  peripheral  nature  of 
the  disease. 

The  disease  most  liable  to  be  confounded  with  it  is 
acute  polio-myelitis.  In  the  latter  we  never  have  the  se- 
vere and  long-continued  pains  which  are  so  characteris- 
tic of  neuritis.  In  polio-myelitis  tenderness  of  the  nerves 
and  muscles  on  pressure  is  not  present,  and  there  never 
are  any  anaesthetic  patches. 

In  neuritis  the  paralysis  is  wide-spread  and  symmetri- 
cal. In  polio-myelitis  the  paralysis  is  unequal  in  extent 
and  degree. 

Symptoms  common  to  both  diseases  are  the  acute  py- 
rexia! onset,  rapid  paralysis  with  atrophy  and  reaction  of 
degeneration,  together  with  a  tendency  to  the  spontane- 
ous recovery  of  the  least  affected  parts. 

There  can  be  no  great  difficulty  in  diagnosing  multiple 
neuritis  from  the  acute  ascending  paralysis  of  Landry, 
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for  In  the  latter  there  i-  no  disturbance  of  gem  ral  Bensi 
bility,  neither  ia  there  anj  change  in  the  electrical  n 
i  i'  'ii  and  nutrition  oi  the  muacTes.  Prom  compression 
myelitis  the  distinction  would  be  made  bj  the  presence 
of  bladder  and  rectal  disturbances  of  innervation,  by 
-.and  by  increase oi  the  reflexes  in  the  parts 
below  the  compression. 

In  pachymeningitis  damaging  the  nerve-roots  we  have 
both  pii  1 1 j  i-  and  wasting,  and  occasionally  also  at 

thi  da.     Bui  hi  this lition  we  would  have  in  addition 

certain  d<  finite  spinal  ?ymptoms,  -- 1 1 > ■  1 1  as  stiffness  in  the 
neck,  i  >:i  in  in  ill  back,  increased  by  movement,  and  twitch- 
ing of  the  muscles  of  the  extremities.  There  would,  how- 
ever, be  ii"  tenderness  on  pressing  the  nerve-trunks  or 
muscles  The  upper  extremities  would  be  mainly  in- 
volved and,  whal  is  of  importance,  the  whole  course  of 
the  nerves  would  suffer,  and  not  principally  their  pe- 
riphery .  as  we  find  in  neurit  is. 

Prognosis. — During  the  very  acute  Btage  the  pro 
is  necessarily  very  doubtful,  for  at  any  time  the  innerva- 
tion of  the  respiratory  muscles  may  be  so  interfered  with 
that  death  may  happen  suddenly.  When  the  upper  pari 
of  the  limbs  and  trunk  is  involved  this  danger  is  all  the 
greater. 

When  the  acute  Btage  lias  passed  the  prognosis  i-.  good, 
for  the  great  majority  of  eases  cud  in  either  complete  or 
incomplete  recovery.  No  matter  how  great  and  extensi\  e 
the  paralysis  may  be,  recovery  may  be  perfect,  even  after 

many  months.  The  presence  of  grave  organic  disease 
naturally  intensities  the  danger. 

Treatment. — During  the  acute  stage  salicylic  acid  is 
well  spoken  of,  in  doses  of  one  gramme  (16  grains)  three 
or  four  times  daily.  It  is  given  on  the  principle  that  the 
neuritis  is  caused  by  some  poisonous  blood  state.  If 
given  at  all  it  should  be  given  freely,  until  the  full  physi- 
ological effects  :ire  induced.  This  is  the  only  remedy  that 
has  been  recommended  as  having  any  influence  over  the 
course  of  multiple  neuritis. 

The  symptomatic  treatment  of  the  disease  is  very  im- 
portant. Fain  is  to  be  relieved  as  much  as  possible.  ( >ur 
means  for  this  end  are  not  different  from  those  usually 
employed. 

There  is  nothing  special  about  either  the  dietetic  or 
the  hygienic  treatment. 

After  the  disease  has  passed  into  a  subacute  or  chronic 
Btage  it  is  important  that  the  position  of  the  limbs  should 
be  closely  watched,  otherwise  troublesome  contractures 
will  result.  The  patient  should  be  encouraged  to  move 
about,  and  passive  motion  should  be  employed.  At  this 
period  benefit  will  also  be  derived  from  the  use  of  the 
slowly  interrupted  galvanic  current. 

ALCOHOLIC  Neubttis. — Synonyms:  Polyneuritis  Po- 
tatorum, Pseudo-tabes,  Ataxia  of  Drunkards.  For  a  long 
time  it  has  been  known  that  certain  peculiar  chronic 
nervous  symptoms  follow  occasionally  the  immoderate 
u^e  of  alcoholic  stimulants,  especially  of  ardent  spirits. 

Cases  of  paraplegia  of  alcoholic  origin  have  been  fre- 
quently reported.  It  is  only  quite  recent ly.  however,  that 
the  true  nature  of  this  loss  of  power  of  the  lower  extrem- 
ities lias  been  recognized.  In  the  majority  of  cases  it  is 
undoubtedly  due  to  a  peripheral  lesion — a  multiple  neu- 
ritis of  the  nerves  of  the  lower  limbs.  It  cannot  be  de- 
nied that  a  paraplegia  may  be  due  to  a meningo-myelitis 
from  alcohol. 

There  are  two  distinct  clinical  varieties  of  alcoholic 
neuritis,  the  paralytic  and  the  ataxic.  It  is  seldom  that 
these  varieties  are  seen  in  their  purity;  nearly  always 
there  is  paresis  in  the  ataxic  form  and  ataxia  in  the  para- 
lytic CI  - 

Ataxic  Worm. — This  represents  a  milder  type.  The 
first  symptom  is  usually  severe  pains  affecting  any  or  all 
of  the  extremities.  Thej  are  more  frequent  in  the  lower 
extremities  Thej  are  of  a  lancinating  or  shooting  char- 
acter.    Anaesthetic  spots  in  the  affected  extremities  are 

frequently  to  be  made  out,  The  muscles  are  nearly  al- 
ways by  penes!  heiic.  this  being  one  of  the  most  constant 
features  of  alcoholic  neuritis. 

Ataxia  sets  in  after  a  considerable  time,  and  is  usually 
of  u  very  pronounced  character.     It  may  affect  all  the 


extremities,  but  it  is  mure  common  and  more  marked  in 
thelqwer.  Then-  is  an  absence  of  the  deep  reflexes  and 
frequently,  also,  of  the  superficial.  When  the  latter  are 
present  the  response  i-  Blow.     Bladder,  rectal,  and 

symptoms  are  usually  absent. 

Weakness  of  the  muscles  is  complained  of,  but  this 

seldom   readies  1,,  more  than  a  -liirht   paresis.      Trophic 

and  vaso-motor  changes  are  not  present. 

In  the  mixed  forms  we  have  a  combination  of  paresis 
or  paralysis  « itb  ataxia. 

PardCytie  Worm.  —  In  this  variety  we  have  the  same 
Bensorj  symptoms  at  the  beginning,  followed  sooner  or 
later  by  diffuse  paralysis  and  atrophy.  Dreschfeld  thinks 
it  probable  that  the  paralytic  Btage  is  preceded  by  an 
ataxic  one  in  these  cases 

The  paralysis  and  atrophy  affect  chiefly  the  extensors 
of  the  fingers  and  toes.  The  paralyzed  muscles  present 
the  complete  reaction  of  degeneration. 

The  course  Of  the  disease  js  very  chronic.      It  usually, 

however,  ends  in  complete  recovery,  if  the  cause  is  no 
lunger  in  operation.     Ii  may  end  in  incomplete  recovery 
from  changes  in  the  antagonistic  muscles.     Contractures 
of  the  flexors  of  the  knee  may  be  permanent,  and 
cripple  the  patient  for  life. 

When  death  lakes  place  it  is  generally  due  to  involve- 
ment of  either  the  phrenic  or  the  vagus  nerve  in  the  mor- 
bid process.  It  does  not,  however,  necessarily  follow  that 
death  takes  place  in  all  cases  where  either  one  or  both  of 

these  nerves  arc  affected.  The  writer  has  seen  recovery 
follow  where  then;  was  the  strongest  evidence  pointing 
to  neuritis  of  the  vagus  and  phrenic  in  addition  to  a  gen- 
eral neuritis  of  the  nerves  of  the  extremities. 

Diagnosis  of  Alcoholic  \>  writis. — A  careful  examination 
of  the  paralytic  form  will  always  lead  to  a  correct  diag- 
nosis, but  there  may  be  difficulty  in  coming  to  a  conclu- 
sion in  the  ataxic  variety.  The  symptoms  so  closely  re- 
semble those  of  pure  tabes  dorsalis  that  a  correct  diagnosis 
for  a  time  may  be  impossible.  In  alcoholic  ataxia  we 
seldom  have  the  loss  of  the  reflex  contraction  of  the 
pupil  (Argyll-Robertson  phenomenon),  the  "  band-sensa- 
tion." or  bladder  and  rectal  paresis  or  incontinence. 
Further,  the  •'lightning  pains"  of  true  locomotor 
ataxia  are  different  from  those  of  ataxic  neuritis  ("  false 
ataxia").  In  the  latter  they  have  a  continuous  charac- 
ter, and  do  not  cease  lor  weeks  or  months,  as  is  the  rule 
in  tabes  dorsalis. 

In  alcoholic  neuritis  we  frequently  have  a  peculiar 
form  of  delirium,  which  is  never  seen  in  tabes  dorsalis. 
The  patient  has  delusions  of  a  remarkable  character. 
He  imagines  often  ilia!  lie  has  been  away,  and  will  re. 
with  great  gravity,  conversations  he  supposes  he  has  had 
with  people,  while  all  the  time  he  has  never  left  his  lied. 
The  delirium  at  times  is  not  different  from  that  ordi- 
narily seen  in  alcoholism  without  neuritis. 

In  both  alcoholic  neuritis  and  tabes  dorsalis  joint  affec- 
tions are  occasionally  noticed,  but  they  differ  entirely 
in  their  character.  In  the  former  the  joint  changes  are 
of  an  acute  character,  and  closely  resemble  those  seen  in 
acute  rheumatism.  In  fact,  it  is  quite  possible  to  mis- 
take these'  two  diseases.  In  tabes  dorsalis,  on  the  other 
hand,  the  joint  affection  is  chronic  in  its  onset  and  course, 
and  is,  above  all.  of  a  painless  character.  In  neither  affec- 
tion is  the  true  nature  of  the  join!  changes  understood. 

Complications. — Spinal  meningitis  and  myelitis  occur 
isionally  during  the  course  of  neuritis  alcoholics. 
The  writer  has  had  recently  under  His  care  a  case  where, 
in  addition  to  these  spinal  changes,  there  was  also  a  cer- 
ebral meningitis.  These  complications  are  due  to  the 
original  cause,  and  not  to  an  extension  of  the  morbid 
process  They,  of  course,  greatly  add  to  the  gravity  of 
the  prognosis.  In  the  case  referred  to,  however,  recov- 
ery followed. 

It  is  surprising  from  what  apparently  hopeless  condi- 
tions patients  may  recover  completely.  There  is  much 
in  the  action  of  alcohol  on  the  nervous  system  that  we 
are  still  ignorant  of. 

Treatment. — Of  course,  the  first  and  important  part  of 
the  treatment  consists  in  the  withdrawal  of  all  stimu- 
lants.    Strychnine   is   said    to   have    some    influence   in 
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counteracting  the  effects  of  alcohol  on  the  nervous  sys- 
tem. How  it  acts  is  not  known.  It  has  an  undoubted 
influence  for  good  in  some  allied  nervous  affections,  as 
in  lead  and  tobacco  amblyopia.  It  should  therefore  be 
given. 

For  the  paresis  or  paralysis,  electricity  should  be  em- 
ployed. 

There  is  nothing  special  in  the  fulfilment  of  the  re- 
maining symptomatic  indications.  James  Stewart. 

NEUROMA.  The  neuroma  is  a  tumor  composed  of  ner- 
vous tissue,  or  into  whose  composition  nervous  tissue 
largely  enters.  The  name  neuroma  formerly  had  a  much 
wider  signification  than  it  has  now,  and  was  used  to  in- 
clude all  tumors  seated  along  the  course  of  nerves.  Odier 
introduced  the  term  at  the  beginning  of  this  century,  as 
descriptive  of  tumors  which  originated  in  the  substance 
of  a  nerve.  He  regarded  the  tumor  as  an  aneurism  of 
the  nerve,  the  fibres  of  which  were  pressed  apart  by  a 
sort  of  material  which  developed  between  them.  Most 
of  these  tumors  which  develop  along  the  trunks  of  large 
nerves  are  myxomas  or  fibromas.  and  the  nerve  takes  no 
part  in  the  formation  of  the  tumor,  but  simply  runs 
over,  or  at  most  through,  the  growth.  The  true  neuroma, 
consisting  of  nerve  tissue,  is  to  be  distinguished  from 
these,  although  the  word  is  still  rather  loosely  used  by  sur- 
geons to  include  all  manner  of  growths  along  the  nerves. 

The  neuroma  may  contain  either  of  the  two  chief  tis- 
sues of  the  nervous  system,  either  ganglion-cells  or  nerve- 
fibres  may  enter  into  its  composition.  In  the  former  case 
it  is  called  ganglion  neuroma,  or  neuroma  ceUulaire,  and 
in  the  latter  fibrillar  neuroma,  neuroma  fibrilhtire.  The 
fibrillar  neuromas  may  again  be  divided,  according  to 
the  nature  of  the  fibres,  into  those  composed  of  medul- 
lated  nerve-fibres,  neuroma  myelenicum,  and  those  com- 
posed of  non-medullated  fibres  similar  to  the  sympathetic 
system,  neuroma  amyelenicum.  Various  other  names, 
descriptive  of  some  peculiarity  of  structure  or  situation, 
have  been  given  the  tumor,  as  neuroma  centrale,  when 
the  seat  of  the  tumor  is  in  the  central  nervous  system  ; 
neuroma  periphericum,  when  seated  on  the  nerve-trunks  ; 
neuroma  terminate,  when  the  terminal  apparatus  of  the 
nerve  is  involved;  neuroma  multiplex,  when  there  are 
numerous  such  tumors  present;  neuroma  telangiectodes, 
etc. 

Of  especial  interest  are  the  peculiar  tumors  which 
William  Wood  described  in  1832  as  painful  tubercles  of 
the  skin.  These  are  small  subcutaneous  tumors,  which 
are  freely  movable  beneath  the  skin,  which  is  but  slightly 
elevated  over  the  tumor.  They  are  especially  character- 
ized by  the  pain  which  accompanies  them.  This  pain  is 
intermittent,  and  of  a  peculiar,  intense,  lancinating  char- 
acter. It  is  often  coincident  with  changes  in  the  weather, 
especially  with  cold,  moist  weather,  and  is  often  most 
severe  at  the  menstrual  period.  It  has  long  been  a  ques- 
tion whether  or  not  these  tumors  should  be  reckoned  with 
the  neuromas.  Their  composition  varies  in  different 
cases.  Vallender  investigated  such  a  tumor,  which  he 
extirpated  from  the  knee,  and  found  it  to  be  composed 
of  spindle-cells  and  dense  connective  tissue,  in  winch 
bundles  of  medullated  nerve-fibres  were  contained.  In 
some  cases  the  outer  part  of  the  growth  is  composed  of 
concentric  layers  of  dense  connective  tissue.  In  a  case 
examined  by  Axmann  a  tumor  the  size  of  a  pea  was  ex- 
tirpated from  the  elbow,  and  he  regarded  the  whole  as 
identical  with  an  enlarged  Pacinian  body.  The  tumor 
consisted  of  five  lamella?  of  fibrous  tissue,  which  lay  over 
one  another  and  were  partially  grown  together.  A  nerve- 
tube  entered  these  lamellae,  but  could  be  followed  only 
through  the  outermost  layers.  In  a  case  investigated  by 
Virchow  a  nerve  entered  and  emerged  from  the  tumor, 
and  the  whole  mass  was  composed  principally  of  amy- 
elenic  nerve-fibres.  Virchow  proposes  to  separate  these 
from  the  others  under  the  name  of  neuromata  dolorosa. 
In  other  cases  examined  the  growth  has  been  found  to  be 
composed  of  various  sorts  of  tissue,  and  nerves  were 
found  in  some  cases,  in  others  not.  Hoggan  and  wife 
found  in  the  case  examined  by  them  an  adenoma  of  the 
sweat-glands,  in  which  they  could  not  positively  make 


out  the  presence  of  nerve-fibres.     In  all  cases  the 
have  been  strongly  developed,  in  some  tin    gro\s  i 
almost  the  appearance  of  a  cirsoid  aneurism.     R 
Chaudelux    has   made   a   careful   histoid 
these  tumors.     He  was  able  to  show  the   presen 
abundant  nerve-fibres  in  every  case,  by  using 
ride,  and  examining  the  tumors  fresh  before  they  bad 
been  hardened  in  any  reagents.     Some  of  the  nervi 
which  the  tumors  contained  were  the  ordinary  medul- 
lated nerve-fibres,  but  the  most  of  them  wen-  non-medul- 
lated fibres,  similar  to  the  terminal  nerve-fibres.     These 
were  present  in  the  tumor  in   such  numbers  that   they 
made  a  very  considerable  pari  of  the  gnyw  th.     The  pain 
is  easily  explained  by  the  compression  which  is  exerted 
on  these  fibres  by  any  cause  which  alters  tin-  consistency 
or  tension  of  the  growth,  as  temporary  hypersemia 
In  all  the   cases   examined   by  him,    in   addition    to   the 
nerves,  various  other  tissues  were  present,  and  in  every 
case  there  was  a  considerable  number  of  blood  vessi  Is 

The  pure  neuromata  may  be  free  from  pain,  or  onh  be- 
gin to  be  painful  when  they  have  existed  for  a  long  time. 
They  generally  originate  in  the  large,  deep  lying  nerve- 
trunks,  which  are  not  only  not  exposed  to  any  mechani- 
cal or  thermal  injury,  but  contain  very  few  sensitive 
fibres.  The  tumors  composed  of  medullated  nerve-fibres 
are  white  or  grayish-white,  and  those  composed  of  non- 
medullated  fibres  are  gray  or  yellowish.  Both  of  the 
tumors  are  rather  firm,  and  feel  very  much  like  fibro- 
mas. Of  the  two  the  amyelenic  neuroma  is  the  most 
frequent.  The  non-medullated  fibrous  neuroma,  when 
examined  under  the  microscope,  appears  similar  to  the 
fibroma  or  leiomyoma.  When  examined  in  acetic  acid, 
or  stained  with  a  reagent  which  only  stains  the  nuclei, 
one  sees  only  a  large  number  of  long  nuclei  imbedded  in 
a  firm  fibrillar  tissue.  When  examined  in  this  way  it 
may  readily  be  mistaken  for  a  myoma.  If  the  sections 
are  treated  with  nitric  acid,  or  with  caustic  potash,  and 
the  connective  tissue  dissolved  or  rendered  transparent,  it 
will  be  found  that  each  nucleus  is  connected  with  a  long 
fibre.  This  is  better  seen  in  fresh  sections  which  have 
been  stained  for  a  long  time  in  borax  carmine,  and  then 
examined  in  acid  glycerine.  In  sections  in  which  a 
bundle  of  nerve-fibres  has  been  cut  longitudinally  there 
will  be  no  difficulty  in  recognizing  their  true  nature,  if 
they  are  treated  in  this  way.  The  plexiform  neuroma, 
or,  as  Paul  Bruns  has  named  it,  the  Ranken-neuroma,  neu- 
roma eirsoideum ,  forms  one  of  the  divisions  of  the  fibril- 
lar neuroma.  This  is  formed  by  a  convolution  of  cylin- 
drical solid  cords,  which  are  wound  and  twisted  in  every 
direction,  and  form  irregular  lumps,  which  are  imbedded 
in  connective  tissue.  The  skin  over  the  tumor  is  smooth, 
pigmented,  and  contains  large,  thick  hairs  and  enlarged 
hair-follicles.  The  whole  resembles  a  large,  rough,  depen- 
dent fold  of  the  skin.  It  may  be  as  large  as  the  fist,  and 
is  sometimes  very  painful.  It  is  generally  congenital, 
and  has  most  connection  with  elephantiasis  mollis  con- 
genita, but  has  also  been  seen  in  acquired  elephantiasis 
of  the  prepuce.  The  brown  pigmentation  of  the  skin 
over  the  growth  is  produced,  according  to  Winniwarter, 
by  the  closure  of  the  capillaries  in  consequence  of  pro- 
liferation of  their  nuclei.  Thrombi  are  then  produced, 
the  pigment  from  which  stains  the  cells  of  the  rete  Mal- 
pighii.  Winniwarter  saw  single  nodules  of  the  plexiform 
neuroma  changeinto  sarcoma.  It  is  often  combined  with 
multiple  neuroma,  and,  according  to  Czerny  and  Winni- 
warter, it  is  secondary  to  disease  of  the  trophic  nerves 
of  the  part. 

The  multiple  neuromata  form  an  important  group  of 
these  tumors.  In  these  Virchow  distinguishes,  with  Le- 
bert,  a  multiplicity  of  three  kinds.  Nodules  may  form  on 
the  same  nerve  in  several  places,  giving  it  the  appearance 
of  a  rosary.  Nodules  may  form  on  all  the  branches  of 
the  same  nerve.  Nodules  may  form  on  the  nerves  of  an 
individual  in  different  localities  ;  there  have  been  a  num- 
ber of  observations  where  neuromas  were  found  on  al- 
most all  the  branches  of  the  spinal  nerves,  and  on  many 
of  the  sympathetic  nerves.  Many  of  the  cases  of  mul- 
tiple neuromata  which  are  cited  do  not  belong  to  this  class 
of  tumors  at  all.     Virchow  is  inclined  to  believe  that  the 
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in  the  first  two  classes  certainly  belong  to  the  neu- 
romas, and  most  ol  those  in  the  third  class.  They  are 
most  frequently  amyelenic.  In  manj  cases  t lit-  tumors 
appeal  to  have  been  congenita]  and  inherited.  The  fire) 
observations  on  the  subject  are  those  from  Bchiffner,  and 
concerned  two  brothers,  both  of  whom  were  idiotic. 
Several  cases  have  been  seen  in  regions  where  cretinism 
is  endemic.  Hitchcock  reports  :>  case  where  multiple 
neuromata  appean  d  La  n  mother  and  Uer  two  daughters. 
Other  observers  do  do!  agree  with  Virchow,  thai  i in- 
third  class  arc  true  neuromas.  In  a  case  described  by 
Prudden  over  one  thousand  tumors  were  observed  on  the 
different  nerves.  Nbl  only  were  the  spina]  nerves  af- 
fected, but  also  the  cerebral  and  sympathetic  nerves. 
The  sheaths  of  many  of  the  nervetf  were  very  much 
thickened,  Both  macroscopically  and  <>n  microscopic  ex- 
amination an  increase  of  both  the  interfascicular  and  the 
perifascicular  connective  tissue  could  be  made  out.  This 
growtb  "i  connective  tissue  in  some  cases  was  Bimilar  to 
a  myxoma,  in  others  to  a  fibroma.  The  nerve-fibn  - 
were  of  normal  Bize,  and  a  new  formation  of  them  was 
not  observed.  In  one  nodule  which  was  seated  on  a 
branch  of  the  lumbar  plexus,  ganglion  cells,  Bimilar  to 
those  of  the  sympathetic  ganglia,  were  found.  Gener- 
sich  and  Takacs  hold  the  same 
views  with  reference  to  these 
tumors. 

The  traumatic  neuromas  arise 
in  consequence  of  various  inju- 
ries i srves.     They  represent 

attempts  at  nerve  regeneration, 
which  sometimes  exceed  the 
necessary  growth.  The  amputa- 
tion neuroma  is  the  best  example 
of  such  a  tumor  formation,  in 
consequence  of  regenerative  pro- 
cesses of  the  nerves.  When 
nerves,  especially  the  larger  ones, 
are  cut  through  and  no  possibil- 
ity i-  given  for  the  cut  ends  to 
be  united  by  cicatricial  tissue  a 
tumor  is  funned  on  the  stump 
of  the  nerve.  This  growth  of 
the  nerve  should  not  be  consid- 
ered among  the  tumors.  They 
are  so  bound  up  iii  the  soft  parte 
of  the  amputation  stump  that  it 
is  often  almost  impossible  to 
prepare  them  out  from  the  re- 
mainder of  the  tissue.  The  sin- 
gle nodules  so  formed  vary  con- 
siderably in  size.  This  depends,  up  to  a  certain  point, 
on  the  si/.e  of  the  nerve  which  was  cut.  As  a  rule,  the 
largest  of  these  tumors  are  found  on  the  large  nerves  of 
the  body,  especially  on  the  sciatic  and  large  brachial 
ner\es.  it  cannot  be  said  that  the  degree  of  irritation  to 
which  the  cut  ends  of  the  nerves  are  subjected  exercises 
any  great  influence.  The  tumors  are  found  just  as  often 
in  stumps  of  the  arm  as  in  those  of  the  Leg,  although  the 
irritation  to  which  the  leg  stump  is  .subjected,  by  the 
pressure  of  the  artificial  leg,  is  much  greater  than  that  to 
which  the  arm  is  exposed.  The  growth  can  be  felt  in 
the  cicatrix  as  a  hard,  linn  body,  making  almost  the  im- 
pression  as  if  a  Bhot  were  imbedded  iii  the  tissue.   Insomc 

eases    it    is  extremely  sensitive,  and  the  seat  of  neuralgic 

pains,  which  are  especially  severe  in  changes  of  the 
weather.  The  cause  of  this  varying  degree  of  pain  in 
these  tumors  is  due  to  the  varying  vascularity  in  the  dif- 
ferent cases.  All  movements  which  produce  temporary 
congestion  produce  pain  b\  increased  pressure  on  the 
nerves.  <  >n  microscopic  examination  the  tumor  is  found 
to  be  made  up  of  innumerable  bundles  of  nerve-fibres, 
which  run  through  the  mass  in  every  direction,  twisting 
and  twining  through  it.  Virchow  supposes  also  that  neu- 
romata may  arise  in  the  neighborhood  of  chronic  inflam- 
mations, and  cites  as  an  example  a  case  in  which  an  arm 
was  amputated  On  account  Of  caries  of  the  wrist  joint, 
and  s,,ine  distance  above  the  joint  a  tumor  was  found  on 
the   medial;    nerve.      The  tumor  was  in  -real  extent  coiu- 


Fig.  2-101 . — Amputation  Neu 
roma.     (Virchow.  I 


posed  of  medullated  nerve-fibres.  Cases  where  neuro- 
mata are  found  in  elephantiasis  and  other  chronic  affec- 
tions belong  to  the  same  category, 

Fibrillar  neuromata  are  also  found  in  the  vertebral 
■  anal.  These,  of  course,  ha\e  a  degree  of  importance  dif- 
fering according  to  their  situation,  those  high  up  in  the 
(anal  being  most  d  Small  fusiform  Bwellii 

are  often  found  on  the  nerves  in  the  cauda  equina,  but  gen 

erally  these  are  not  neuromas  but  small  libromas.  Neu- 
romata are  also  found  on  the  cranial  nerves  of  special 
sens,..  They  are  most  frequent  on  the  acoustic  nerve 
In  many  cases  it  is  difficult  to  Bay  whether  the  tumor  is 
seated  on  the  acoustic  or  facial  nerve.  The  consistency 
of  these  tumors  varies ;  in  some  cases  they  are  firm  and 
hard,  almost  like  cartilage,  and  in  others'  they  are  soft 
and  gelatinous.     Sometimes  cysts  or  small  hsemorrh 

are  found  in  them. 

They  may  be  seated 

on  the  nerve  (lose- 
to  the  brain,  or  near 
the  foramen  of  the 
nerve,  and  in  these 
different  places 
the\  produce  dif- 
ferentsymptoms. 
Deafness  is  gen- 
erally pi 
and  sometimes 
facial  paralysis. 
The  nodules  may 
reach  the  size  of 
a  cherry  or  plum, 
and  they  always 
exert  considera- 
ble pressure  on 
n  e  i  !_r  h  boring 
parts.  They  may 
be  confounded 
with  psainmoma 


Fig.  2492. — Recurrent  Amyelenic  Neuroma  of  the  Fore-arm.    (Virchow: 
iwulstlehre.) 

of  the   dura   mater,  which   also   often  appear   in    such 
places. 

The  cellular  neuromas  are  most  often  found  in  the  lat- 
eral ventricles  of  the  brain  outside  of  the  corpus  striatum 
and  optic  thalamus.  They  are  also  sometimes  seen  as 
small  gray  masses  enclosed  in  the  white  matter  of  the 
brain.  These  may  be  confounded  with  the  small  masses 
of  gray  matter  enclosed  in  white,  which  are  often  seen  in 
sections  made  across  the  brain  and  which  simply  repre- 
sent the  end  of  a  sulcus.  Virchow  lias  included  with  the 
central  neuromata  many  cases  of  encephalocele  and  hy- 
drencephalocele  which  properly  belong  to  the  malforma- 
tions. Besides  the  cellular  neuromata,  which  have  been 
spoken  of,  neuromata  ma\  be  found  in  other  tumors,  es- 
pecially the  teratomata.  The  writer  examined  a  case  a 
few  years  ago  in  which  a  large  tumor  was  found  in  each 
ovary,  and  in  which,  along  with  skin  and  its  appendages, 
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muscle,  and  various  other  tissues,  there  was  a  good  deal 
of  nervous  tissue  present,  partly  in  the  shape  of  nerve- 
fibres,  partly  as  large  collections  of  ganglion  cells.  The 
formation  of  cellular  neuromata  along  the  nerves  is  very 
rare,  if  it  ever  takes  place.  Sometimes,  how  ever,  in  cer- 
tain nerves  the  ganglia  vary  much  in  size.  Weichselbaum 
has  reported  a  case  in  which  a  nodule  in  one  of  the  supra- 
renal capsules  was  found  to  be  principally  composed  of 
ganglion  cells. 

The  neuromata  are  in  general  non-malignant  tumors, 
though  the}'  may  prove  fatal  from  their  situation  and 
numbers.  A  few  cases  have  been  known  where  they  re- 
turned after  removal,  ulcerated,  and  grew  with  great  ra- 
pidity. The  accompanying  figure,  taken  from  Yin-how •, 
shows  a  large  ulcerating  tumor,  which  appeared  at  tin- 
site  of  the  excision  of  an  amyelenic  neuroma.  The  tu- 
mor recurred  five  times  after  excision,  grew  with  great 
rapidity,  and  finally  other  nodules  formed  on  the  neigh- 
boring nerves.  The  arm  was  then  amputated  and  no 
return  followed  for  five  months,  at  which  time  the  man 
died  of  a  pneumonia.  In  some  cases  after  the  removal 
of  neuromata,  sarcomata  have  appeared  in  the  same  situa- 
tion. W.  T.  Councilman. 

NEUROMA  OF  THE  SKIN,  PAINFUL.  Under  this 
designation  Duhring  has  described  a  form  of  neuroma 
which,  although  not  differing  in  any  anatomical  essential 
from  the  other  forms  of  neuroma,  yet  presents  clinical 
appearances  which  would  seem  to  justify  its  separate  de- 
scription as  a  disease  of  the  skin.  In  the  case  described 
by  Duhring,  which  was  also  seen  by  the  writer,  the  dis- 
ease appeared  over  the  arm  and  shoulder,  in  the  form  of 
numerous  firm,  flattened  tubercles,  the  size  of  a  small  split 
pea,  occupying  the  left  scapular  region,  shoulder,  and  outer 
surface  of  the  arm,  as  far  down  as  the  elbow.  Over  the 
shoulder  and  arm  they  were  closely  packed  together,  the 
surface  presenting  a  mass  of  firm,  nodular  tissue.  They 
were  immovable  and  firmly  incorporated  with  the  skin, 
and  extended  into  the  subcutaneous  connective  tissue. 
They  were  irregularly  disseminated,  and  occupied  no 
nerve-tract.  About  the  scapular  region  and  down  the 
arm  near  the  elbow  they  were  more  scattered  and  dis- 
crete, the  skin  between  them  being  normal.  The}-  were 
pinkish  or  purplish-pink  in  color,  the  more  recent  isolated 
formations  being  of  a  pale  rose  tint,  or  the  color  of  nor- 
mal skin.  The  color  of  the  diseased  surface,  as  a  whole, 
varied  according  to  the  position  of  the  limb  and  the  pres- 
ence or  absence  of  pain.  The  surface  was  warmer  than 
the  adjacent  skin,  and  during  an  attack  of  pain  became 
hot  and  violaceous  in  color.  The  surface  was  slightly 
scaly. 

A  case  reported  later  by  Kosinski  is  given  in  the  last 
edition  of  Duhring's  "Handbook."  Here  the  affection 
occupied  the  posterior  and  outer  sides  of  the  right  thigh, 
as  far  down  as  the  lower  third,  and  a  portion  of  the  but- 
tock. The  appearance  and  character  of  the  lesions  were 
essentially  identical  with  those  observed  in  Duhring's 
case. 

A  third  case  was  more  recently  reported  by  Arnozan 
and  Yaillard.  Here  the  lesions  were  found  grouped  in  a 
mass,  and  also  disseminated  over  the  skin  of  the  right 
arm,  neck,  and  clavicular  region,  with  a  few  scattered 
lesions,  chiefly  about  the  right  side  of  the  trunk.  The 
more  recent  lesions  were  small,  firm,  papular  growths, 
the  size  of  a  lentil,  and  of  a  rose  tint  which  disappeared 
under  pressure.  The  larger  lesions  were  more  elevated 
above  the  surface,  less  sharply  defined,  and  of  a  more 
dusky  red.  In  their  grouped  patches  the  lesions  seemed 
larger  and  massed  together,  and  appeared  to  have  a 
rough,  indurated,  irregular  surface. 

In  both  Duhring's  case  and  the  one  last  quoted,  par- 
oxysmal pain  of  a  marked  character  formed  a  striking 
feature  of  the  disease.  In  both  cases  this  did  not  begin 
to  show  itself  until  three  years  after  the  first  appearance 
of  the  tubercles.  In  Duhring's  case  the  pain  is  described 
as  excruciatingly  violent,  shooting  down  the  arm  as  far 
as  the  knuckles,  across  the  chest,  and  up  the  side  of  the 
neck  and  head,  the  paroxysms  usually  lasting  an  hour 
or  longer.     The  exciting  causes  were  movement  of  the 


affected   part,    exposure   to    cold   air,    and    mental   worry 
or  excitement.     Any  decided  change  to  bad  weat! 
accompanied  by  an  attack,  and  there 
inunity  from  pain  in  the  summer  than  in  the 
during  a  rainy  or  snowy  season. 

In  the  case* reported  By  Arnozan  and  Yaillard  tin 
was  most  severe  about   the  forearm,  soinetinn 
thence  over  the  entire  member.     Pressure,  a  blow,  rub- 
bing,  or  even   at.   times  the  lightest    contact,   as   of  the 
clothing,  for  example,  were    sufficient  to  deti 
neuralgic  attacks.     Heat  and  cold  were  particularly  ob- 
noxious, so  that  the  patient  could  not  work  in  in. 
air  in  midwinter  or  in  midsummer.      When  the  patients 
clothing  was  removed  for  examination  she  suffered  much 
pain,  and  a  fragment  of  ice  kept   in  contact    for  a  short, 
time  with  one  of  the  tumors  on  the  forearm  made  the  pa- 
tient scream  with  pain.     Paroxysms  of  spontaneous  pain 
by  night  as  well  as  by  day  were  also  a  feature  of  .liis 
case.     These  began  invariably  in  some  single  tumor  upon 
the  forearm  and  radiated  from  that  point  in  all  directions, 
but  particularly  toward  the  fingers;  occasionally  upward 
as  far  as  the-  neck.      The  pain  was  often  deep  and   pierc- 
ing, sometimes  as  though  the  arm  were  plunged  in  boiling 
water,  at  other  times  as  though  the  tissues  wen-  being 
torn. 

At  the  beginning  of  the  neuralgic  paroxysms  the  tu- 
mors were  pale,  but  after  a  time  they  resumed  their  cus- 
tomary dusky  tint.  In  Duhring's  case  increased  heat 
and  redness  were  noted,  as  above  mentioned,  but  the  pre- 
cursory pallor  was  not  observed. 

Kosinski's  case,  as  quoted  by  Duhring,  presented  the 
same  general  symptoms  as  the  two  above  given,  except- 
ing that  the  affected  region  occupied  the  posterior  and 
outer  sides  of  the  right  thigh. 

In  none  of  these  three  cases  was  internal  or  external 
treatment  of  the  least  avail  in  relieving  the  severe  pain. 
The  case  of  Arnozan  and  Vaillard  disappeared  from  ob- 
servation. Duhring's  case  had  an  inch  of  the  brachial 
plexus  exsected,  but  with  only  temporary  relief,  and  the 
unhappy  sufferer  lingered  on  for  several  years  until  death 
ensued  from  some  intercurrent  disorder.  Kosinski's  case 
had  a  happier  termination.  A  portion  of  the  small  sciatic 
nerve,  an  inch  in  length,  was  exsected,  with  the  result  of 
affording  immediate  relief,  and  four  months  later  the 
lesions  had  nearly  disappeared  and  were  entirely  pain- 
less. 

Microscopic  examination  of  the  tumors,  which  was 
made  in  each  of  these  cases,  showed  them  to  be  composed 
of  non-medullated  nerve-fibres  and  connective  tissue  in 
varying  proportions,  and  in  the  case  of  Arnozan  and  Vail- 
lard of  smooth  muscular  fibres  also.  They  were,  in  fact, 
essentially  fibromata,  at  least  as  regarded  the  older  lesions 
(see  Molluseuni  Fibrosum). 

Painful  neuroma  of  the  skin  is  to  be  distinguished  from 
painful  subcutaneous  tubercle  which  is  single  and  mov- 
able under  the  skin,  not  embedded  in  it,  anil  the  multiple 
painless  neuroma  described  by  various  authors.  For  fur- 
ther detail  regarding  the  pathology  of  neuromata  of  all 
kinds  the  reader  may  consult  the  article  Neuroma  above, 
and  also  the  works  referred  to  below. 
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Arthur  Van  Harlingen. 

NEUROMIMESIS  is  a  term  devised  by  Sir  James  Paget1 

to  designate  a  class  of  cases  characterized  by  many  or  all 
of  the  symptoms  of  a  real  pathological  condition,  but 
where  there  is  only  a  simulation  of  a  true  lesion  or  de- 
formity. 

This"  condition  was  first  mentioned  by  Sir  Benjamin 
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Brodie,' and  to  him  musl  be  given  the  credit  of  clearly 
desi  i       ig  and  bringing  local 

manifestations  of  a  general  disturbance  of  the  ner 
system     These  cases  bave  received  attention  from 

mters,  under  differenl  appellations,  most  of  them 
considering  them  as  having  a  common  origin  in  hysteria  ; 
and  ii  is  0}  no  means  unusual  to  read  of  "  hysterical 
joints  or  Bpines,"  or  "hysterical  conti  produc- 

tive of  various  deformities;   while  the  terms  " pseudo- 

arthropathies,"  " k  disea  e,  '  "  joinl  neuroses,"  have 

been  used  to  describe  the  same  affection. 

In  view  "l  the  Importance  of  1  ct,  and  notw  ith- 

Btanding  the  fact  thai  much  attention  h  iven  t'>  it 

in  the  more  rei  •  i graphic  literature,  it  is  surpri 

thai  this  class  of  cases  bas  nol  received  re  special  con- 
sideration in  those  works  which  treal  exciusivelj  of  joint 
diseases  and  deformities,  Thus  Hueter,8  in  his  "Gelenk- 
krankheiten,"  dismisses  the  subject  with  a  few  remarks, 
which  tend  to  throw  a  doubt  on  the  existence  of  any  Buch 
cla-.s  of  cases  ;  while  neither  Sayre*  nor  Bauer'  have  seen 
lit  to  mention  the  subject  in  their  works  on  orthopaedic 
surgery.  Exception  to  this  must  be  made  in  the  case  of 
Barwell/ who,  in  his  "  Treatise  on  Diseases  of  Joints," 
has  devoted  a  chapter  1o  "Hysteric  Pseudo-disease  of 
Joints,"  giving  very  valuable  information  on  the  subject. 

While  there  is  no  form  of  disease  which  cannol  be 

simulated  by  thee lition  known  as  hysteria,  it  will  be 

the  object  here  to  consider  only  those  neuromimeses  in- 
VOlving  the  articulations,  the  spine,  ami  the  mere  fre- 
quent deformities,  such  as  club-foot  and  lateral  curvature 

Of  the  spine. 

ETIOLOGY. — With  the  exception  of  extreme  infancy  and 
old  age,  tin  period  of  life  is  exempt  from  participation  in 
these  troubles,  although  it  has  been  stated  that  the  age  of 
puberty  is  the  most  frequent  time  for  their  manifesta- 
tion ;  and  while  a  marked  preponderance  of  the  cases  oc- 
cur in  females,  they  are  by  no  means  confined  exclusively 
to  them,  cases  not  infrequently  occurring  in  males. 

The  condition  of  life,  according  to  Brodie,  lias  a  marked 
etiological  bearing,  and  he  has  made  the  following  re- 
markable statement :  "  I  do  not  hesitate  to  declare  that, 
among  the  higher  classes  of  society,  at  least  four-fifths  of 
the  female  patients  who  are  commonly  supposed  to  labor 
under  disease  of  the  joints,  labor  under  hysteria,  and 
nothing  else  ;  "  and  this  statement  has  been  corroborated 
by  Esmarch. 

While  it  cannot  be  denied  that  luxurious  living,  the 
dissipations  of  society,  and  the  incidents  of  fashionable 
life  are  conducive  to  a  lowering  of  the  general  health,  and 
thus,  where  the  neurotic  element  is  present,  to  a  develop- 
ment of  hysteria,  it  would  seem  that  the  proportion,  as 
stated  by  Brodie,  is  too  high.  There  can  hardly  be  a 
doubt  that  the  opposite  condition  of  poverty,  implying, 
as  it  does,  want  of  proper  food,  and  poor  hygienic  sur- 
roundings, in  conjunction  with  hereditary  or  acquired 
nervous  disease,  is  just  as  liable  to  give  rise  to  neuro- 
mimetic  troubles. 

Indeed,  Paget  states  that  some  of  the  worst  of  all  kinds 
of  these  cases  occur  in  poor  people  :  and  Skey,1  in  speak- 
ing of  hysteria,  remarks  that  it  "  includes  a  large  propor- 
tion of  the  lower  classes  ;  "  and  furthermore,  in  writing 
of  its  local  effects,  says:  "In  reference  to  spinal  affec- 
tions in  young  persons,  I  unhesitatingly  assert  thai  the 
real  disease  is  not  found  in  a  greater  proportion  than  one 
case  in  twenty,  and  even  this  is  a  liberal  allotment," 

The  truth  of  the  matter  probably  lies  in  the  fact,  as 
stated  by  Shaffer,8  "  thai  neuromimetic  joints  and  spines, 

and  more  particularly  the  latter,  are  very  frequent  both 
ill  the  upper  and  lower  classes,  and  especially  at  that  age 
when  hysteria  is  most  likely  to  develop." 

The  immediate  production  of  these  pseudo  diseases  may 

take  place  in  one  o|  two  ways — the  first,  by  an  impression 

on  the  nervous  system  through  the  medium  of  the  emo- 
tions, such  as  disappointment,  mental  anxiety,  long-con- 
tinued illness,  etc.,  and  the  manlier  of  action  in  these 
eases  is  well  expressed  by  Brodie  as  follows;  "As  lhe 
commonest  event  may  prove  a  source  of  annoyance  to  an 
irritable  mind.  BO  will  nerves  which  have  been  kept  for 
some  time  in  a  slate  of  irritation  transmit  every  impres- 


sion that  is  made  on  them  to  the  brain  with  a  disagree- 
able   Or    painful    sensation    superadded    to    it  ;    in    Other 

words,  the  pan  affected  will  be  tender  to  the  touch,  and 
more  than  this,  the  tenderness  will  be  followed  by  in- 
creased vascularity,  by  a  Blighl  degree  of  Bwelling,  by 
actual  inflammation  I  do  nol  mean  to  assert  thai  anv 
very  active  inflammation  will  be  established,  such  as  will 

end    in    suppuration    and    abscess,    or   ulcer:    it    will    be 

moderate  in  degree,  but  it  will  be  inflammation  neverthe- 
less, and  marked  by  the  usual  symptoms." 

The  other  i 1 1 1 mei l iai e  causation  consists  of  a  trauma- 
tism acting  directly  on  the  parts.  Thus,  when  a  mod- 
erate or  severe  injury  ha-  been  received  by  a  neurotic  in- 
dividual, it  may  be  followed  by  a  train  of  symptoms 
which  would  lead  to  a  condition  very  closely  resembling 

true  disease,  and  which,  by  their  persistence  and  chron- 
icity,  give  the  greatest  trouble  in  diagnosis  The  ques- 
tion of  diathesis  as  an  etiological  factor  is  of  some  im- 
portance to  11-  in  estimating  the  cause  in  a  given  case.     In 

all  of  these  cases  there  is  a  decided  abnormal  condition  of 
the  functional  ner\  OUS  system,  and  while  it  is  not  alwav  S 

easy  to  trace  this  directly  to  the  individual  Buffering  from 

the  trouble,  it  will  usually  be  found  that  the  family  his- 
tory gives  evidences  of  the  nervous  disease  in  the  form  of 
hysteria,  insanity,  chorea,  epilepsy,  etc. 

In  conjunction,  however,  with  nervous  disturbances, 
we  may  nave  a  i  uberculous,  gouty,  or  scrofulous  diathesis 

to  deal  with,  and  from  this  it  is  evident  that  the  existence 
of  the  conditions  most  favorable  for  the  production  of 
neuromimesis  docs  not  preclude  the  presence  of  a  real 

trouble  of  the  articulations  or  spine  ;  and  this  fact  should 
always  be  borne  in  mind  in  estimating  constitutional 
causes  for  either  true  or  false  disease. 

Association  with  cases  of  true  deformity  or  disease  is 
another  mode  of  origin,  and  these  are  the  only  cases  in 
which  it  can  be  said  that  there  is  an  absolute  "  mimicry." 
This  unconscious  imitation  is  not  of  frequent  occurrence, 
yet  cases  do  undoubtedly  arise  by  this  direct  contact,  as 
shown  by  instances  of  it  reported'  by  such  competent  ob- 
servers as  Paget,  who  reports  the  case  of  two  brothers, 
one  with  true  hip-joint  disease,  the  other  with  a  neuro- 
mimetic hip  ;  and  Shaffer  in  the  eases  of  two  Bisters,  one 
of  whom  had  passed  through  the  stages  of  a  chronic  sup- 
purative coxitis,  the  other  afterward  developing  symp- 
toms very  closely  resembling  true  hip-joint  disease. 

Lastly,  there  are  instances  where  it  is  impossible  to  find 
any  apparent  cause,  the  neuropathy  developing  suddenly 
and  seemingly  spontaneously,  being  often  the  first  evi- 
dence of  the  disturbed  balance  between  voluntary  and 
involuntary  power,  eventually  ending  in  well-marked 
hysteria. 

Relative  Frequency. — The  only  statistical  informa- 
tion as  yet  collected  on  the  relative  frequency  of  the  neu- 
romimeses pertains  only  to  the  articulations,  and  was 
collected  by  Esmarch. 

In  eighty  cases,  fifty-one  of  which  were  personally 
seen  by  him,  thirty-eight  occurred  in  the  knee-joint, 
eighteen  in  the  hip-joint,  eight  in  the  articulations  of  the 
hand,  seven  in  the  foot,  and  four  in  the  shoulder- joint. 

It  will  be  seen  that  the  relative  frequency  follows  very 
closely  that  which  obtains  in  the  real  joint-diseases.  It 
would  seem,  however,  from  the  remarks  of  Brodie  and 
Skey,  as  well  as  the  observations  of  others,  that  the  spine 
is  by  far  the  most  frequent  seat  of  a  neuromimesis. 

Symptoms. — In  order  to  be  able  to  discriminate  between 
the  true  and  false,  or  neuromimetic.  forms  of  joint  disease, 
it  is  manifest  that  a  thorough  knowledge  of  the  history. 
Symptoms,  and  course  of  the  various  tonus  of  real  artic- 
ular disease  is  absolutely  necessary.  This  knowledge  is 
the  more  imperative,  as  there  is  no  symptom  of  true  artic- 
ular trouble  which  may  not  be  present  in  the  neuromi- 
metic condition.  In  order,  therefore,  to  simplify  our 
study  of  the  false  forms  of  disease,  we  shall  give  the 
characteristics  of  the  prominent  symptoms,  beginning 
with  pain. 

Pain  is  a  constant  factor  in  all  cases  of  neuromimesis, 
sensation  being  always  exalted,  and  the  nature  of  the 
pain  is  of  great  value  in  diagnosis.  Thus  it  is  always  su- 
perficial, being  produced  by  the  slightest    pressure,  and 
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not  always  at  the  seat  of  the  disease  ;  being  in  fact  a 
hyperesthesia  of  the  external  tissues  rather  than  the  deep- 
seated  pain  of  true  joint-disease.  Deep  pressure  rather 
modifies  than  increases  it,  and  all  tho.se  movements  of 
the  joint,  such  as  concussion,  rotation,  etc..  which  in 
true  disease  give  rise  to  the  most  excruciating  agony,  do 
not  seem  to  increase  the  pain  when  dealing  with  the  false 
variety.  Another  prominent  feature  is  its  wandering 
character,  in  the  simulated  disease  of  the  knee-joint, 
for  instance,  going  up  to  the  hip  and  down  to  the" foot, 
while  in  that  of  the  hip-joint  it  is  complained  of  in  the 
buttocks,  inner  side  of  thigh,  or  radiating  to  the  spine. 
These  pains  are  described  as  pulling,  tearing,  boring,  or 
cutting  in  character,  and  in  some,  as  mentioned  by  Es- 
march,9  as  "  beating  "  and  synchronous  with  the  pulse, 
such  as  is  experienced  in  an  inflamed  ringer.  The  pain, 
while  generally  worse  at  night,  has  not  the  "starting'' 
character  so  often  found  in  true  joint-disease,  and  which 
gives  rise  to  the  so-called  "osteitic"  cry,  allowing  the 
sufferer  no  sleep.  On  the  contrary,  when  the  patient  is 
once  asleep  this  symptom  of  the  false  disease  disappears. 

Another  important  point  is  that  the  attention  of  the  pa- 
tient being  diverted  from  the  diseased  part,  the  pain  dis- 
appears, and  in  none  of  these  cases  do  we  rind  that  pecu- 
liar look  of  long-continued  suffering  so  expressive,  and 
in  itself  so  suggestive,  of  chronic  disease. 

Limp. — As  in  real,  so  in  the  neuromimetic,  forms  of 
articular  disease,  the  first  symptom  which  may  call  atten- 
tion to  the  patient  is  the  appearance  of  a  limp.  This, 
while  a  symptom  of  much  importance  in  the  real  disease 
as  showing  joint  disability,  and  being  of  itself  an  impor- 
tant symptom  when  inflammation  is  present,  has  no  such 
significance  in  the  false  disease.  In  the  true  joint-dis- 
ease, the  patient  endeavors  as  much  as  possible  to  conceal 
his  lameness,  while  in  the  false  disease,  as  in  the  case  of 
the  pain,  he  exaggerates  it  constantly,  changes  his  step 
so  as  to  disclose  his  lameness  more  plainly,  and  renders 
it  out  of  all  proportion  to  the  co-existing  objective  symp- 
toms, although  at  times,  when  he  is  not  observed,  his 
lameness  disappears  entirely. 

Motion  of  the  articulation,  the  subject  of  any  real  in- 
flammatory disease  involving  the  bone  is  always  attended 
by  limitation,  and  with  this  we  invariably  obtain  reflex 
muscular  spasm.  In  the  neuromimesis  of  joint-disease, 
while  we  have  the  limited  motion,  we  never  get  this  re- 
flex spasm,  and  this  constitutes  one  of  the  most  valuable 
aids  to  diagnosis  ;  and  while  no  amount  of  pressure  which 
can  be  brought  to  bear  safely  in  the  real  variety  of  the 
disease,  is  sufficient  to  overcome  the  spasm,  in  the  false 
variety  continuous  pressure,  attention  being  diverted, 
easily  overcomes  the  limited  motion,  while  the  position 
taken  by  the  limb  is  easily  rectified,  or  it  of  itself  assumes 
different  positions.  In  the  true  form  of  disease  the  posi- 
tion of  the  limb  is  fixed,  only  changing  at  long  intervals 
from  inter-articular  progression  of  the  inflammation. 

Muscular  atrophy  is  always  attendant  on  true  disease 
of  the  articulations,  and  is  a  constant  factor,  increasing 
with  its  progress  and  not  being  due  to  any  appliances 
used  in  treatment — being  in  fact,  as  demonstrated  by 
Shaffer10  and  Valtat,"  a  true  atrophy  depending  on  dis- 
ease of  the  bone,  and  showing  a  marked  reduction  of  the 
electro-motor  contractility  when  tested  by  the  faradic  cur- 
rent. In  the  neuromimetic  variety  the  atrophy  is  always 
slight,  and  in  no  way  proportionate  to  the  length  of 
time  during  which  the  disease  has  lasted,  and  is  either 
due  to  disuse  of  the  part,  or  to  the  application  of  external 
agents,  while  the  muscles  give  a  normal  reaction  to  the 
electric  stimulus. 

Shortening  in  real  disease  is  always  due  to  bone 
changes,  and,  depending  on  the  nature  of  the  disease,  may 
be  rapid  or  slow,  most  cases  showing  this  change  at  a 
comparatively  early  period.  The  shortening  attendant 
upon  neuromimesis  is  always  apparent,  exception  being 
made  in  those  cases  where  congenital  differences  exist. 
Deformity  may,  however,  be  simulated  in  these  cases  by 
changes  of  posture,  necessitating  very  careful  adjust- 
ment of  the  pelvis  and  measurement  of  the  limb.  Swell- 
ing from  inter-articular  effusion  is  an  almost  constant 
symptom  of  true  joint-disease,  and  this  may  be  very 


closely  simulated  in   Hi,'  false  variety.     There  is,  how- 
ever,  a  characteristic  appearance  to  thedi 
iug  of  chronic  joint-disease,  which  is   not    seen  in  the 
neuromimesis.     in  the  former  the  tissue-,  are 
white  color,   with  the  distended  veins  showing  clearly 
on    the   surface,    and    having   a    feeling   of    i 
fluctuation.     After  long-continued  counter-ii 
the  use  of  iodine,  ice,  blisters,  or  other  means,  ..  similar 
appearance    may    lie    given    to  the   neuromimetic    joint, 
but  the  swelling  is  always  superficial,  and  with  a  with- 
drawal   of    the    irritation    soon    disappears.      Abscest     so 
frequent  a  result  of  real  disease,  is  never  a  conseq 
of  the  false  condition,   although    Brodie   mentions  in- 
stances where  urticarial  swellings  frequentl]  appi 
giving  rise  to  some  doubts  as  to  the  nature  of  the  effu- 
sion. 

The  following  table  will  give  succinctly  some  of  the 
more  prominent  differential  points  in  the  diagnosis  of 
true  and  false  joint-disease  : 


TnuE   VAltlETY. 

Pain. — Deep — produced  by  deep 
pressure,  concussion,  or  rubbing  of 
joint  surfaces — always  found  at 
fixed  spots. 

•'  Starting "  at  night.  Not  re- 
lieved by  sleep. 


I.imp.- 
acter. 


-Always  constant  in  char- 


ilotion. — Limited,  and  always 
attended  by  reflex  muscular  spa6iu 
when  bone-disease  is  present. 

Not  overcome  by  pressure. 

Position  of  limb  fixed. 


Necromimetic  Variety. 
Superficial — produced    by  Blight 
pressure,  modified  by  deep  pressure 

—wandering  in  character.  Xo 
"starting''  pains:  ceases  entirely  in 
sleep.  Ceases  when  attention  is 
withdrawn  from  diseased  part. 

Always  exaggerated,  and  changes 
in  character.     At  times  disappears 

entirely. 

Limited,  but  unaccompanied  by 
spasm. 

Overcome  by  continuous  press- 
ure, attention  being  distracted. 

Position  changes,  or  is  easily  rec- 
tified. 


Atrophy. — Marked    and    always         Slight,  or  wanting,  and   not  in 
present.  proportion   to   length    of  time   of 

Muscles  show  marked  reduction      disease, 
of  contractility  to  faradic  current.  Normal  degree  of  muscular  con- 

tractility  in    response    to    faradic 
current. 

Shoi-lening.— Real,  due  to  bone         Apparent,    due    to    posture    or, 
changes.  rarely,  is  congenital. 


Abscess. — Frequent. 


Never  occurs. 


Of  the  constitutional  symptoms,  as  observed  in  the  true 
and  false  forms  of  joint-disease,  those  which  relate  to  the 
temperature,  local  and  (general,  should  be  carefully  stud- 
ied. The  presence  of  heat  in  a  joint  is  one  of  the  most 
positive  signs  of  inflammation  occurring  in  or  about  it, 
and  Paget  states  that  it  may  be  accepted  as  positive  that 
a  hot  joint  is  an  inflamed  one.  This,  when  the  condition 
is  an  acute  inflammatory  condition  of  the  part,  goes  with- 
out saying  ;  yet  heat  is  often,  as  has  been  already  stated 
of  redness,  observed  in  the  hysterical  joint,  and  may  be 
brought  about  in  the  same  way,  i.e.,  by  the  application  of 
counter-irritants  or  apparatus.  Here,  however,  the  raised 
local  temperature  is  not  a  permanent  condition,  the  joint 
being  hot  by  clay  or  cold  by  night,  or  vice  versa,  while  at 
times  comparison  with  its  fellow  will  show  the  tempera- 
ture to  be  normal  or  often  subnormal  In  the  more  acute 
diseases  of  the  joints,  as  well  as  in  the  exacerbations  of 
chronic  disease,  the  local  temperature  shows  no  such 
modifications,  the  rise  being  a  constant  one,  as  is  easily 
ascertained  by  either  the  hand  or  the  use  of  the  surface 
thermometer.  It  is  well  to  bear  in  mind  that  in  the  more 
chronic  forms  of  joint-diseases,  which  are  the  most  often 
simulated,  heat  of  the  part  may  lie  altogether  absent,  and 
especially  is  this  true  of  such  deep  seated  articulations 
as  the  hip,  shoulder,  or  the  vertebra'.  Here  we  shall 
have  to  be  guided  by  the  general  rather  than  the  local  ef- 
fects of  the  disease  on  the  temperature.  In  the  real  dis- 
ease there  is  a  marked  periodicity  in  this  respect,  tin  rise 
generally  occurring  toward  evening,  and  is,  as  a  rule,  at- 
tended by  slight  chilliness,  perspiration,  and  flushings. 
In  the  mock  form  this  constancy  is  not  observed,  any 
nervous  excitement  being  capable  of  raising  the  body 
beat,  with  sensations  of  chilliness  and  sweats,  and  at  any 
time.  It  will,  therefore,  be  seen  that  careful  thermo- 
metric  observations  are  necessary  to  the  explanation  of  the 
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temperature  changes,  and  their  value  as  estimating  i  lie 
existence  of  true  or  false  disease  oi  the  joints 

li  will  be  observed  thai  the  foregoing  remarks  apply 
mostlj  to  the  >\  mptoma  thai  obtain  in  the  true  and  false 
forms  of  articular  disease,  rather  than  to  those  existing 
in  the  simulated  troubles  of  the  Bpine,  or  to  the  deformi- 
ties. 

On  account  of  the  great  frequency  with  which  we  are 
;i|ii  to  unci  the  neuromimeses  of  spinal  lesions,  inflam- 
matory as  in  Pott's  disease,  or  deforming  as  in  rotary 
lateral  curvature,  wehave  considered  them  of  such  im- 
portance as  to  demand  separate  attention,  and  will  con- 
sider these  first,  leaving  the  description  of  the  neuromi- 
mesesoi  special  deformities,  such  ascluh  foot,  for  another 
section,    In  the  Bpine,  as  in  the  diseases  of  the  joints  pain 

stands  fore si  as  a  sj  mptom  in  both  the  true  and  false 

forms,  In  the  neuromimetic  form  this  is  usually  com- 
plained of  al  the  Beal  of  the  supposed  disease,  and  the 
part,  embracing  a  single  or  several  vertebrae,  is  unusu 
allj  sensitive  to  pressure,  the  slightest  touch  at  times 
giving  rise  i"  expressions  of  the  greatest  agony,  which 
can  also  be  elicited  bj  pressure  in  the  immediate  vicinity 
of  the  vertebra?  supposed  to  be  involved  in  the  diseased 
process.  The  pain  has  all  the  characteristics  of  an  in- 
tense  bj  peraesthesia  of  the  superficial  tissues,  and  differs 
iu  many  respects  from  that  found  in  caries  of  the  bone. 
Ii  is  a  well-known  fact,  usually  too  little  commented  on, 
that  in  true  disease  of  the  vertebra?  the  pain  is  reflected 
to  the  periphery  of  the  nerves  subjected  to  pressure,  and 
finds  its  expression  anteriorly  in  tin-  head,  chest,  belly,  and 
lower  extremities,  depending  on  the  position  of  the  ver- 
tebra' involved  in  the  inflammation.     Very  rarely  is  pain 

Complained  of  at  the  site  of  the  disease,  and  when  found 
is  nut  infrequently  the  resultoftoo  much  and  unneces- 
sary pressure  on  the  part  of  the  surgeon  in  making  his 
examination,  or  in  consequence  of  the  external  applica- 
tion of  counter-irritants  for  the  relief  of  this  .symptom. 
As  has  been  seen,  this  is  not  the  fact  in  the  neuromimetic 
Bpine,  the  pain  being  distinctly  localized  in  tin.'  vertebra?, 
and  very  often  being  such  as  is  commonly  found  in  the  so- 
called  "spinal  irritation."   J I  ere  a  No,  as  in  the  false  forms 

of  joint-disease,  the  attention  of  the  patient  being  with- 
drawn, the  pain  temporarily  disappears,  or  it  may  change 
its  locality  from  time  to  time.  Where  caries  of  the  spine 
is  present,  even  without  the  characteristic  deformity,  its 

effects  on  the  motion  of  the  diseased  area  are  expressed 
by  a  distinct  limitation  of  the  normal  movements,  and 
attended  by  a  marked  reflex  spasm  of  the  muscles.     On 

the  contrary,  in  the  pseudo-disease,  while  there  may  be 

resistance  to  motion,  it  is  purely  voluntary  and  easily 
overcome  by  persistent,  gentle  force,  while  very  often, 
instead  of  this  rigidity,  we  obtain  a  decided  degree  of  re- 
laxation in  the  muscles  of  the  spine.  Thus  there  is  very 
often  a  complaint  of  great  lassitude,  the  patient  being 
easily  tired  and  by  very  trivial  causes,  and  keeping  the 
recumbent  posture  for  long  intervals  of  time.  Again,  the 
differences  of  posture  assumed  by  a  patient  suffering 
with  Pott's  disease  and  one  with  a  neuromimetic  spine 
are  very  great. 

In  tin'  former  there  is  a  condition  of  constant  ap- 
prehension of  pain,  expressed  by  the  immobility  of  the 
spine  which  the  patient  involuntarily  accomplishes.  The 
spine  is  held  rigidly,  and  every  movement  liable  tocreate 

distress  js  cat  cfully  executed.     No  such  condition  is  found 

in  the  neuromimetic.  While  pain  is  always  complained 
of,  tin-  posture  is  frequently  and  painlessly  changed,  and 
during  sleep  any  position  of  the  spine  maybe  assumed, 
none  of  the  characteristic  osteitic  pain  or  night  cry  being 

noticed.       A.gain,    in   true   bony   disease,   we   often   have, 

especially  in  those  cases  where  the  disease  is  found  in  the 
dorsal  region,  a  well-marked  paraplegia,  which  is  usually 
insidious  in  its  onset,  and  marked  by  well-know  n  prodro- 
mal symptoms. 

Paralysis,  though  by  no  means  an  infrequent  occur- 
rence in  hysterical  subjects,  and  thus  liable  to  happen  as 
a  symptom  in  neuromimesis  of  the  spine,  has  the  follow- 
OWing  characteristics  :  It  occurs  suddenly,  without  the  pre- 
liminary symptoms  met  with  in  the  paraplegia  of  Pott's 
disease  .   the  muscles  show,  except  in  very  old  cases,  nor- 


mal reaction  to  the  faradic  current  :  the  paralysis  is  usu- 
ally confined  to  a  tew  muscles  or  to  one  extremity,  and 
disappears  as  suddenly  as  it  occurred,  and  with  these 
Bymptoms  we  have  the  accompanying  ones  of  the  genera] 

hysterical  Male. 

Tin-  presence  or  absence  of  deformity  is  not  always 
proof  of  the  existence  of  organic  or  neuromimetic  trou- 
ble. In  many  Cases  of  caries  of  the  Bpine,  especially  in 
ti/e  lumbar  region,  very  little  or  no  kyphosis  may  be 
present,  and  in  these  cases  our  diagnosis  will  mainly  rest 

on  the  muscular  expressions  accompanying  the  disease, 
as  manifested  by  the  rigid  spine  and  the  psoas  contrac- 
tion. Where  deformity  exists,  however,  if  the  result  of 
tin  inflammatory  lesion,  it  is  a  permanent  one.  and  not 
influenced  perceptibly  by  position.  On  the  contrary,  in 
the  neuromimetic  Bpine,  while  we  may  have  a  consider- 
able apparent  deformity,  it  is  markedly  changed  by  the 

altered  position  in  which  we  may  place  the  patient,  usu- 
ally disappearing  entirely  in  the  prone  position. 

Of  all  the  deformities  which  arc  liable  to  the  simulation 
of  real  disease,  none  is  .so  apt  to  be  encountered  as  that 
known  as  lateral  curvature  of  the  spine.  Being  most 
often  first  noticed  at  the  age  of  puberty  (although  this 
has  not,  as  has  been  commonly  Supposed,  an  etiological 
bearing  on  the  production  of  "the  deformity),  and  being 
also  usually  attended  by  a  highly  emotional  condition,  it 
would  si  em  that  in  these  elements  might  easily  be  found 
the  causes  of  its  frequent  occurrence  as  a  rjeuroniime-is. 
The   most   important    symptom   in   cases  of    true    rotary 

lateral    curvature,   is    the    rotation    accompanying  the 

lateral  deviation  of  the  spine.     This  is  an  early  symptom, 

in  many  cases  preceding  any  noticeable  deformity,  and 

only  recognized  by  the  altered  relations  of  the  scapulae, 
one  of  the  shoulders  being  higher  than  the  other.  Another 
very  important  symptom  at  this  time  is  the  diminished 
lateral  flexibility  of  the  Bpine.  In  the  two  .symptoms 
just  mentioned,  namely,  rotation  and  diminished  lateral 
flexibility,  we  possess  the  means  of  diagnosis  between 
the  true  and  neuroininietic  lateral  curvature.  Rotation 
is  never  present  in  the  neuromimetic  form,  and  while  we 
may  have  lateral  deviation  to  a  marked  extent,  this,  like 
the  deformity  in  the  false  form  of  caries  of  the  Bpine,  dis- 
appears entirely  in  the  prone  position,  and  is  never  ac- 
companied by  the  marked  loss  of  lateral  flexibility.  One 
of  the  peculiarities  of  true  rotary  lateral  curvature  is  the 
rarity  of  pain  as  a  symptom,  it  seldom  occurring  until 
very  late  in  the  course  of  the  affection.  In  the  neuro- 
ininietic curvature  we  encounter  the  same  hyperesthesias 

as  inenli d  iu  the  account  of  joint-diseases  and  caries 

of  the  spine,  and  having  the  same  characteristics.  Iu 
this  condition,  also,  the  curve  is  usually  a  single  one, 
embracing  the  whole  spinal  column  in  its  sweep,  and.  as 

pointed  out  by  Adams,15  "  so  weak  and  flexible  that  it 
will  curve  in  any  direction."  This  is  entirely  different 
in  character  from  the  true  curvature,  where  it  is  not  pi  s- 
sible  to  change  the  distorted  and  rigid  spine,  and  where 
the  deformity  is  double,  a  compensatory  curve  always  at- 
tending the  primary  one.  With  the  differences  of  symp- 
toms  already   mentioned    as    distinctive   of  the:  true  and 

neuromimetic  curvatures,  we  would  add  the  differences 

of  position  as  observed  in  the  latter  form.  Here  there  is 
no  fixity  to  the  symptoms,  as  observed  in  the  rotary 
curvature.  The  position  of  the  shoulders  may  change 
from  time  to  time  ;  the  spine  may  be  rigid  one  day  and  re- 
laxed the  next,  and  all  the  symptoms  so  van'  as  to  leave 

no  doubt  as  to  the  existence  of  the  neuromimesis. 

It  would  be  impossible  in  the  limits  of  this  article  to 
describe  separately  all  the  special  deformities  which  the 
surgeon  is  liable  to  meet,  ami  which  can  lie  so  closely 
simulated  by  the  hysterical  condition  as  at  times  to  de- 
ceive the  most  experienced.  Neuromimesis  of  the  de- 
formity  known   as  talipes  or  club-foot,  however,  occurs 

comparatively  so  frequently  that  some  account  of  it  has 

been  deemed  necessary.  Well-marked  instances  of  hys- 
terical club-fool  are  reported  by  Shaw,1"  Sir  Charles 
Bell,"  Little.1  Adams.16  Paget]  Brodhurst,"  Shaffer, 
Weir  Mitchell,18  and  numerous  other  observers.  This 
deformit)  .  accompanied  as  it  often  is  by  marked  hysteri- 
cal   Bymptoms,  partakes   of   the   nature   of   those   cases 
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which  Charcot "  has  described  as  "  permanent  contract- 
lire,  "  aud  with  it  are  frequently  associated  similar  con- 
tractures at  the  knee  and  hip.  These  contractures  very 
closely  simulate  those  produced  by  an  organic  lesion  of 
the  cord  or  brain,  being  unaffected  by  the  withdrawal  of 
volition,  as  in  sleep,  and  only  disappearing  under  complete 
anaesthesia.  An  important  distinction,  however,  is  found 
in  the  different  condition  of  the  muscles  involved,  under 
the  stimulus  of  the  electric  current.  In  the  organic  con- 
tractures these  are  markedly  affected,  aud  we  always 
find  diminished  faradic  contractility.  The  muscles  of 
the  hysterical  contracture,  on  the  contrary,  give  a  nor- 
mal faradic  reaction,  and  with  this  we  find  the  simple' 
atrophy  of  disuse.  Although  all  forms  of  talipes  may 
be  simulated  by  the  hysterical  condition,  the  one  usually 
assumed  in  the  neuromimetic  variety  is  that  of  a  varus 
or  inversion  of  the  foot,  and  Dr.  Little  has  described  this 
position  as  follows:  "Its  outer  margin  alone  touching 
the  ground,  the  sole  presenting  vertically  backward,  the 
tibialis  anticus,  tibialis  posticus,  and  gastrocnemii  ten- 
dons being  tense  from  contraction  of  their  respective 
muscles,  and  toes  firmly  incurvated."  With  this  position 
of  the  foot  Shaffer  has  found  as  being  present,  in  every 
case  of  hysterical  club-foot  seen  by  him,  "a  peculiar 
and  extreme  flexion  of  the  toes,"  and  states  that  "in 
true  talipes  this  condition  does  not  often  exist,  and  its 
presence  may  be  looked  upon  as  an  indication  of  the 
hysterical  state."  In  estimating  the  value  of  the  symp- 
toms, when  the  question  arises  as  to  the  existence  of  this 
neuromimesis,  much  care  must  be  taken  in  the  considera- 
tion of  all  the  facts  entering  into  the  problem.  Foremost 
among  these  are  the  age,  the  previous  condition  aud  sur- 
roundings, and  the  general  health  of  the  patient,  aud  here 
again  the  conditions  as  stated  in  the  remarks  on  etiology, 
will  be  of  great  service  in  the  diagnosis  of  the  malady. 
In  this  as  well  as  in  other  deformities  depending  for  their 
production  on  the  hysterical  state,  the  symptoms  begin 
abruptly.  After  the  occurrence  of  the  more  common 
hysterical  manifestations,  it  is  noticed  that  the  patient 
walks  peculiarly,  aud  an  examination  reveals  the  pres- 
ence of  an  inversion  of  the  foot.  With  this,  pain  of  a 
severe  kind  is  complained  of,  and  the  patients  are  disin- 
clined to  move  about  ou  this  account.  The  walk  is  stiff 
and  awkward,  the  limp  exaggerated,  and  with  this  there 
is  a  feeling  of  weakness  in  the  limb.  Often  on  manipu- 
lation of  the  foot  it  is  found  so  rigid  as  to  give  the  im- 
pression that  anchylosis  exists,  and  this  rigidity  persists 
even  in  sleep.  After  the  deformity  has  persisted  for  a 
long  time  atrophy  will  be  found.  It  will  be  seen  by 
this  description  that  many  of  the  symptoms  entering  into 
the  clinical  picture  of  true  club-foot  are  present,  and, 
without  the  history  of  hysteria,  or  where  this  condition. 
as  it  often  does,  assumes  a  latent  form,  or  is  masked  or 
overshadowed  by  the  prominent  symptoms  present; 
would  give  rise  to  the  greatest  trouble  in  diagnosis. 
Each  case,  then,  will  demand  careful  study,  and  it  is  only 
by  the  especial  consideration  of  the  previous  history, 
the  differences  existing-in  the  electrical  reactions,  the 
effects  of  anaesthesia  on  the  contractures,  and  by  such 
other  means  as  we  have  briefly  endeavored  to  describe 
in  the  previous  lines,  that  we  can  best  arrive  at  conclu- 
sions concerning  the  presence  of  the  neuromimetic  form 
of  club-foot. 

Diagnosis. — The  description  of  this  class  of  cases  is 
necessarily  of  such  a  clinical  nature  that  many  of  the  re- 
marks properly  belonging  to  this  section  have  already 
been  enumerated  in  writing  of  the  symptoms.  Still  there 
are  some  salient  points  that  will  briefly  demand  our  at- 
tention. Of  the  greatest  importance  in  the  diagnosis  of 
neuromimesis  is  the  disproportion  between  the  long  con- 
tinuance of  the  malady,  and  the  slight' amount  of  local 
changes  as  a  result  thereof.  Thus,  in  the  cases  of  joint- 
disease,  the  patient  may  have  been  a  sufferer  for  months 
with  all  Hie  symptoms  of  an  aggravated  nature,  intense 
pain,  deformity,  apparent  shortening  or  lengthening,  and 
diminished  mobility  of  the  articulation,  without  the  dis- 
tinctive atrophy  showing  itself  in  the  manner  so  charac- 
teristic of  true  "articular  disease.  Again,  the  evanescence 
or  constant  changing  in  the  nature  of  the  symptoms,  both 


as  pertaining  to  the  seat  of  complaint  and  to  the  func- 
tions of  the  part,  are  typical  of  the  neuromimee 
inconsistencies,  then,  in  the  various  sympton  - 
important  in  the  differentiation  of  the   trut 
false  cases  of  disease  or  deformity,  and  thus  where,  with 
intense  pain  and  immobility,   the  temp  of   the 

part  remains  normal,  there  exist  none  of  the  local 
of  inflammation  or  of  evidence  of  degenerative  cha 
and  the  tissues  give  the  peculiar  white  and  i 
appearance  of  health,  we  can  almost  always  preclude 
the  presence  of  actual  organic  disease,  and  safely  diag- 
nosticate the  neuromimetic  trouble.  Diagnosis  is  not  dif- 
ficult in  those  cases  where  hysterical  or  other  nervous 
symptoms  have  been  present  and  disappear  with  tl 
curreuce  of  the  local  manifestation  of  the  general  condi- 
tion, as  either  a  joint-disease  or  deformity,  or  where  the 
tout  ensemble  of  the  patient  makes  it  plain  that  i 
dealing  with  a  disease  of  the  nervous  system.  Very  dif- 
ficult, on  the  other  hand,  is  it  when  the  given  cause  is  a 
traumatic  one,  such  as  we  find  in  real  cases  result  inn  in 
inflammatory  changes  in  the  joint.  It  must  not  be  for- 
gotten that  the  two  conditions  may  exist  at  the  same 
time,  as  in  a  case  related  by  Esmarch,  where,  with 
marked  hysterical  symptoms,  there  existed  a  state  of  the 
ankle-joint  which  he  was  for  a  long  time  inclined  to  ex- 
plain on  the  ground  of  a  neuromimesis,  but  which  ul- 
timately an  amputation  showed  to  be  in  a  condition  of 
"caries  sicca."  Hueter  also  mentions  a  similar  case, 
where  the  symptoms  pertaining  to  the  hip-joint  were  sup. 
posed  to  be  hysterical  in  their  nature,  but  where,  after 
the  lapse  of  several  years,  examination  revealed  anchy- 
losis of  the  articulation.  It  is  evident,  then,  that  no  class 
of  cases  will  call  for  greater  care  in  properly  testing  the 
value  of  each  symptom,  and  weighing  scrupulously  all 
the  facts  entering  into  the  case,  than  those  we  are  consider- 
ing ;  for  while  these  pseudo-diseases  are  of  no  importance 
as  relating  to  the  life  of  the  patient  or  to  the  ultimate 
function  of  the  part  involved,  the  opposite  mistake  of 
treating  a  true  disease  as  a  false  one  has  led  to  the  most 
disastrous  results. 

Treatment. — Being  satisfied  that  the  disease  or  de- 
formity dealt  with  is  the  result  of  a  general  disturbance 
of  the  nervous  system,  it  is  evident  that  the  treatment  of 
all  forms  of  neuromimesis,  be  they  of  the  joints,  spine,  or 
a  deformity,  should  primarily  be  addressed  to  the  "  mo- 
rale "  of  the  patient.  This  should  be  an  axiom  in  deal- 
ing with  these  cases,  although  in  the  application  of  it  we 
shall  often  have  to  resort  to  means  whereby  the  subjec- 
tive symptoms  can  be  controlled,  and  the  discomfort  of 
the  patient  lessened.  In  all  these  cases  the  use  of  the 
term  "  hysteria  "  should  be  used  with  the  greatest  cau- 
tion, for  with  the  amount  of  actual  suffering  which  these 
patients  endure,  often  more  than  if  there  was  a  real  patho- 
logical condition  present,  the  explanation  of  it  as  being 
all  due  to  hysteria  will  be  badly  received,  and  in  the  ma- 
jority of  cases  the  confidence  of  the  patient,  so  necessary 
to  the  successful  treatment  of  the  case,  will  thus  lie  lost. 
In  all  these  cases  the  treatment  should  be  addressed  more 
to  the  mental  than  to  the  physical  condition,  and  this 
will  depend  largely  on  the'  amount  of  control  which  can 
be  exercised  over  the  patient.  Once  the  diagnosis  is 
verified  aud  the  confidence  of  the  patient  obtained,  any 
order  given  should  be  carried  out  with  the  greatest  firm- 
ness. In  this  it  is  not  necessary  to  use  any  but  the  most 
gentle  means,  but  there  must  be  no  wavering,  no  con- 
cession, for  if  the  control  of  the  patient  be  once  lost  it, 
cannot  be  regained.      Manv  (if  the   patients   keep  to  their 

beds,  strenuously  declaring  their  inability  to  walk,  and 
here  it  is  often  possible,  with  the  exercise  of  some  tact, 
to  make  them  get  up  and  walk  about  on  the  first  visit. 
Where  it  is  possible  it  is  always  of  great  value  to  obtain 
the  co-operation  of  the  patients,  by  making  them  use  their 
will-power  in  the  performance  of  certain  motions,  and 
also  in  overcoming  the  sense  of  pain.  This  will  be  found 
difficult,  however,  unless  the  patient  be  very  intelligent 
and  possessed  of  a  real  desire  to  recover.  Another 
very  important  measure  is  the  withdrawal  of  the  patient's 
attention  from  the  diseased  spot,  and  this  can  be  done  in 
several  ways.     Barwell  mentions  an  expedient  he  found 
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useful,  and   which  consisted  of  the  passing  of  a  seton 
through  a  small  fold  of  Bkin,  at  some  considerabli 
tance  from  the  Beat  ol  pain,  the  bucci  ssof  the  plan  depend 
lief  thai  h  lien  I  i  h  aj  I  he  pain 

will  leave     Another  method  is  the  perf orrnano  ol 
Blight  operation,  the  purpose  of  which  has  been  explained 
ai  length  i"  the  patient.     Such  practices  are,  howei 
mi\  risky,  inasmuch  as  these  results  do  nol  alwayt 
low  as  we  would  wish  them  to,  and  notwithstanding  the 
facl  thai  cures  of  neuromimesia  have  been  brought  about 
in  this  ua\ .  wi  at  n  e  i  ntirely  with  Tuke  -"  when  be  says : 
"In  regard  to  misleading   patients  generally,  even  a 

ol  the  practical  difficulties  the  investigation 
presents  is  certainlj  the  unseemliness  of  making  experi- 
ments of  this  nature,  and  the  danger  of  sullying  that  strict 
honor  which  bj  no  profession  is  more  prized  or  main- 
tained than  h\  the  professors  of  the  medical  art." 

In  the  treatment  of  these  local  effects  of  Mime  disturb- 
ance of  the  nervous  system,  it  is  of  the  utmost  importance 
to  investigate  all  those  organs,  whether  it  be  the  uterus, 
the  digestive  system,  stomach,  liver,  spleen,  or  intestinal 
tract,  in  search  of  some  perverted  condition  which  may 
reflexly  be  the  cause,  or  assist  in  the  maintenance,  of  the 

trouble  ;  and  should  any  .such  com  lit  ion  he  found,  its  re- 
moval, it  possible,  will  be  the  first  object  to  be  accom- 
plished. Thus  the  adoption  of  hygienic  measures  which 
lies  i  serve  to  improve  the  health  and  increase  the  Strength, 

such  as  proper  food,  sleep,  rest,  and  warmth ,  with  regular 
exercises  followed  by  rest,  will  be  markedly  beneficial. 

For  in  the  great  majority  of  these  cases  the  hysterical  con- 
dition will  be  found,  engrafted  on  some  form  of  debility 
the  result  of  the  habits  and  mode  of  life  of  the  patients, 
and  which  are  perpetuated  by  the  injurious  influences  sur- 
rounding them,  their  whole  existence  being  an  emotional 
one  -all  of  the  functions,  whether  of  mind  or  body,  being 
unexercised  and  continually  subject  to  unwholesome  ex- 
citement. Thus  again,  the  misdirected  but  well-meant 
sympathy  of  relatives  and  friends  is  an  element  with 
which  much  trouble  is  experienced  in  treatment,  and  it 
is  often  necessary  to  remove  the  patient  from  home  be- 
fore benefit  is  received.  The  general  indications  having 
been  observed,  it  will  be  found  necessary  to  use  such  local 
measures  as  give  cither  strength  or  comfort  to  the  part 
involved.  Thus  all  those  agents  which  are  beneficial  in 
relieving  local  pain  may  be  called  for.  being  employed 
cither  in  the  form  of  lotions,  ointments,  or  plasters,  the 
substances  used,  some  form  of  opium,  belladonna,  aconite. 
or  the  like,  being  indicated  by  the  nature  of  the  pain  or 
the  idiosyncrasies  of  the  patient.  Again,  the  use  of  fric- 
tions, either  in  the  form  of  systematic  "  massage  " or  move- 
ments, following  the  use  of  the  hot  or  cold  douche,  have 
been  followed  by  benefit.  Gal  vanism  to  the  affected  part , 
in  those  cases  where  there  occurs  cither  weakness  or  c.  m- 
tracture  is  also  indicated.  The  great  objection  to  the  use 
of  all  local  measures  is.  that  even  with  the  relief  of  pain 
they  become  the  means  of  continually  directing  the  at- 
tention of  the  patient  to  the  part,  and  thus  the  impor- 
tance of  the  symptoms  is  constantly  magnified  by  the  im- 
agination. 

The  use  of  apparatus  in  the  treatment  of  these  hysterical 
conditions  is  very  rarely  indicated,  for  the  same  reasons 
urged  against  the  employment  of  local  remedies ;  an  ex- 
ception, however,  may  be  made  in  the  case  of  long-COn- 
tinued  contraction  from  muscular  rigidity,  where,  after 
restoration  to  the  normal  position,  the  limb  is  retained  by 

means  of  a  splint.    Despite  this  artificial  restraint,  the  part 

subjected  to  it  often  n  lapses  to  its  deformed  posture  after 
removal  of  the  retention  apparatus,  anil  in  certain  cases, 
even  after  all  symptoms  of  the  general  hysterical  condi- 
tion have  been  removed  by  appropriate  treatment,  the 
deformity  Still  remains  and.  at  times,  even  necessitatis 
the  performance  Of  tenotomy,  as  in  a  case  of  hysterical 
club  loot  reported  by  Weir  Mitchell.  .Many  of  these 
cases  terminate  as  suddenly  as  they  appeared,  without 
any  cause  for  the  disappearance  of  the  symptoms;  sonic 
cases  have  been  known  to  recover  suddenly  after  some 
forcible  impression  on  the  nervous  system  by  a  blow,  or 
fall,  or  nervous  excitement.  Skey  mentions  the  ease  of  a 
young  lady,  who  for  eight  months  had  been  treated  for  an 


hysterical  inversion  of  the  foot,  "so  twisted  as  to  bring 
tin-  point  of  the  fool  to  the  opposite  ankle."     Recognizing 

the  nature  of  the  deformity.  Skey  removed  the  apparatus 
with  which  she  came  to  him.      At  the  end   of   six  weeks, 

during  which  little  progress  had  been  made  in  the  treat- 
ment, she  received  an  invitation  to  a  ball.  She  entered 
the  ball  room  with  the  loot  still  in  its  abnormal  position, 
but  upon  being  invited  to  dance,  and  under  the  novel  ex- 

citement,  -be  Btood  up  and  danced  the  whole  evening, 
having  suddenly  recovered  the  health]  muscular  actions 

of  the  limb.      When  seen  two  days  afterw  aid.  all  traces  of 

the  previous  malady  had  disappeared.     It  is  in  this  form 

of  disease  or  deformity  that  so  much  success  is  attained 
in  treatment  by  the  "  faith  cure-  "  and  other  forms  of 
charlatanism,  eases  frequently  recovering  simply  by  the 

influence  of  belief  in  certain  tilings  after  hav  ing  for  years 
been  treated  in  various  ways  ;  the  cure  in  these  instai 
being  simply  an  inversion  of  the  emotions  bringing  about 
the  diseased  condition,  and  Influenced  through  them  :  as 

it  is  well  known  that  they  are  just  as  efficient  in  reliev- 
ing abnormal  conditions  as  in  the  production  of  them. 
Finally,  the  danger  of  relapse  in  these  cases  must  not  be 
forgotten  ;  patients  frequently  returning  after  Long  inter- 
vals either  with  the  same  disease,  although  with  other 
symptoms,  or  with  an  entirely  new  manifestation  of  hys- 
teria in  the  form  of  articular  disease  or  deformity. 
In  the  preparation  of  this  article  the  following  works 

have  been  consulted  : 

I  rsipet.  Sir  James  :   Clinical  Lectures  :,:  Hew  York.  ]S7.r,. 
'  Brodie,  Sir  Ben j. :  Pathological  and  Surgical  Observations  on  Dis- 

easea  of  the  Joints.  London,  1818;  second  edition.  1823.  Also  Lectures 
Illustrative  of  Certain  Local  Nervous  Affections.  1837.  Lecture  II., 
Local  Hysterical  Affectloi 

'Mutter:  Klinik  der  Gelenkkrankhelten.    Leipzig,  1877. 

*  Sayrc  :  Orthopaedic  Surgery  and  Diseases  of  the  Joints.  Now  York, 
lssr,.  6  Bauer:  Lectures  on  Orthopaedic  Surgery.     New  York,  1868. 

e  Barwcll :  Treat! a  Diseases  of  Jointa     London,  1881. 

:  Lectures  on  Hysteria,     New  York.  1867. 

8  Shaffer:  The  Hysterical  Element  in  Orthopaedic  Surgery.  New 
Y'ork.  1680.  narch:  Ueber  Gelenkneuroscn.     Kiel.  1ST-.'. 

'0  Shaffer:  Keflex  Muscular  Contraction  and  Atrophy  in  Joint-dis- 
ease.   (Reprint  Archives  ol  Clinical  Surgery.    New  York.  June.  1877.) 

II  Valtat :  lie  I'Atrophie  musculaire  consecutive  aux  Maladies  des  Ar- 
ticulations.    Paris,  1877. 

12  Adams:  Lectures  on  Curvature  of  the  Spine.  London,  1882  :  sec- 
ond edition. 

"Shaw:  Further  Observations  on  Distortion  of  the  Spine.  London, 
1S25.  '«  Bell,  Sir  Charles  :  The  Nervous  System  of  the  Human  Body. 

16  Little:  Club-foot  and  Anali  gona  Distortions.    London,  183!'. 

16  Adams  :  Clubfoot:  Its  Causes,  Pathology,  and  Treatment.  L.  n- 
don.  1878 ;  second  edition.         "Brodhuret:   Club-foot.     London.: 

"■  Weir  Mitchell :  Lectures  on  Diseases  of  the  Nervous  System.  Phil- 
adelphia. 1885. 

"  Charcot :  On  Diseases  of  the  Nervous  System.  New  Syd.  Ed.,  1877. 

so  Tuke  :  Influence  of  the  Mind  upon  the  Body.     London.  1S72. 

Samuel  Ketch. 

NEWBURY  SPRINGS.  Location  and  Pvsl-offiec,  New- 
bury, Orange  County,  Vt. 

A'  (  ess. — By  the  I 'assumpsit'  Railroad,  extending  from 
White  River  .Junction.  Vermont,  to  Quebec,  Canada. 

Analysis  (Professor  Hall). — One  pint  contains  : 

Sulphur  Springs. 
G rains. 

Carbonate  of  soda 0.50 

Carbonate  of  lime 2.20 

Carbonate  of  magnesia 0.30 

Chloride  of  sodium 0.04 

Sulphate  of  soda 0.30 

Sulphate  of  magnesia 0.05 

Protoxide  of  iron trace 

Phosphate  of  iron 0.05 

Nitrate  of  potassa 0.05 

Hydrosulphate  of  soda 0.04 

Silica  and  suspended  clay 1.10 

Organic  matter  and  ammonia    0.03 

Total 4.66 

Sulphuretted  hydrogen  gas,  undetermined. 

The  iron  springs  have  not  yet  been  analyzed.     These 

springs,  also  known  as  the  Montebello  Iron  and  Sulphur 
Bprings,  are  situated  on  the  eastern  border  of  .Vermont, 
in  the  Connecticut  River  Valley.  The  scenery  is  most 
picturesque.  There  are  beautiful  river  and  valley  views. 
and  from  Mounts  Pulaski  and  Montebello  the  views  of 
the  White  Mountain  range  are  most  sublime.  Excur- 
sions to  the  summit  of  the  White  Mountains  and  return 
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can  be  made  in  a  day.     Newbury  has  a  population  of 

about  one  thousand,  and  contains  churches  and  schools. 
The  hotel  at  the  Springs  is  a  two-story  building,  with  a 
wing  fitted  up  with  bath-rooms.  G.  B.  F. 

NEW  MEXICO.  The  Territory  of  New  Mexico  lies 
immediately  to  the  east  of  Arizona  Territory,  between 
the  same  parallels  of  latitude  (31°  22'  30"  N.  and  37  X .  >, 
and  having  a  width  from  east  to  west  which  is  very 
nearly  the  same  as  that  of  Arizona  :  the  total  area  of  the 
territory,  122,460  square  miles,'1  is  about  seven  per  cent, 
greater  than  that  of  its  sister  territory.  In  climate  both 
territories  are  very  much  alike,  the  chief  difference  be- 


tween them  depending  upon  the  facl  that      I    i 
tion  of  Arizona  lies  at  a  very  moderati   • 

sea  level,    in    New    .Mexico   the    elevation         unil 
greater,  never  falling  below  3,700  feet,  even  in 
of  the  Rio  Grande,  near  the  southern  border,  the  lo 
lying  portion  of  the  territory,  while  toward  the  northern 
limit  it  rises  to  6,000  or  8,000  feet     The  hypsometric  map 
of   the   United    States,    published    in    the 'Tenth    Census, 
shows  an  elevation  of  from  6,000  to  10,000feet  for  about 
a  quarter  of  the  territory,  and  an  elevation  of  from  4,000 
to  <!,l)00  for  all  the  rest  of  its  area.     To  illustrate  the  pe- 
culiarities of  the  New  Mexico  climate  in  respect  ti 
perature  and  rain-fall,  the  following  tables,  A,  B,  and  ( 


TABLE    A. 


Name  of  Station. 


Fort  Union 35 

Santa  Fe 35 

Las  Vegas 35 

Socorro 34 

Albuquerque 35 

Fort  Bayard 32 

Fort  Selden 32. 

El  Paso,  Tex 31 

Fort  Bliss,  Tex 31 


•a 


54  104 
41  106 
35  105 

05  106 

06  106 
40  108 
23  100 
44  106 
47  100 


Feet. 
57  6,070 
32  0,810 
16  6,418 
50  4,500 
38  5,032 
30  4.450 
55  4,250* 
32  3,830 
80  3,830 


32.03  35 
28.38  33 
33.36  31 
;37.60  38 
32. 77  38 
36.38  39 
44.12  48 
45.75  49. 
44.22  49. 


43  10 
2140 
20  37 

05  48 
19  47 
50  43, 

06  55, 
25  01) 
5257. 


82  49.08  58.83  66.49  69.87 
73  50.27  59.17  09.30  72.13 
23  47.07  56.41  67. 82,71. 4t 
•4  57.3165.69  70.46  79.60 


07.40  61.55  51.35  41.56  33.03  49.58  07.91  51.49  88.50  50.03 
0.01  63.79  51.79  38.44  29.25  50.00  70.50  51.34  30.28  50.54 
3.01  00.47  48.88  32.98  21.73  10.90  70.75  49.44  28.70  48.96 
80.48  73.01  00.38  12.00  33.30  57.25  78.85  58.80  30.32  57.82 
09  56.07  05.92  71,21  78.30  70.22  08.80  50.88  (3,29  33.39  50.30  70.27  50.32  31,78  55.93 
97  51.07  58.19  09.25  71.13  09.91  66.01  57.87  45.80  38.08  51.38  70.10  56.78  38.21  54.12 
45  63.55  72.89  81.53  82.57  80.27  71.77  OS. 51  51.89  43.10  03.90  81.40  03.40  45.09  63.48 
36  74.31  77.92  87.30  88.53  87.06  85.22  70.00  ....  38.37  70.80  87.05  ....  44.46  . 
64  64.75  74  48  81.40  83.03  80.49  74.93  05.09  51.55  52.10  05.02  81.06  01.86  48.61  65.19 


Begins. 

Auk.  1855 

Jan.  1819 

Jan.  1850 

Nov.  1849 

Sept.  1349 

Mar.  1867 

Nov.  1865 

Aug.  1850 

July,  1851 


Ends. 
Deo     1870 


1 , 

July, 

Aug. 
July. 
1  he. 
Dec. 
Aug. 

DlT. 


1870 
1851 

1851 
1807 
1870 
1870 

1-51 

1870 


*  Elevation  of  Fort  Selden  taken  from  Report  of  Dr.  Jessup.  U.  S.  Army,  quoted  in  Dr.  W.  Thornton  Parker's  pamphlet,  Concerning  the  Climate  of 
New  Mexico. 


are  introduced.  The  data  in  these  three  tables,  as  in  the 
case  of  three  similar  ones  published  under  the  title  Ari- 
zona, in  vol.  i.,  are  copied  from  larger  tables  contained 
in  the  "  Smithsonian  Contributions  to  Knowledge,"  Nos. 
277  and  222. 

The  figures  of  Table  A  show  the  mean  temperature  of 
each  month  and  season,  and  of  the  year,  at  the  selected 
stations.  In  each  instance  the  latitude  of  the  station  ap- 
pears to  have  less  weight  in  determining  its  temperature 
than  lias  the  factor  of  elevation  above  sea-level.  The 
stations  are  mentioned  in  the  order  of  their  latitude  (which 
also  in  this  instance  happens  to  coincide  pretty  closely 
with  the  order  of  their  respective  elevations)  ;  one  excep- 
tion to  this  rule  being  made,  however,  in  the  case  of  the 
station  Socorro,  which  I  place  next  to  Las  Vegas  on  ac- 
count of  the  shortness  and  close  coincidence  of  the  pe- 
riods of  observations  at  these  two  stations.  The  data  for 
Fort  Bliss  and  El  Paso  do  not,  strictly  speaking,  belong 
in  a  chart  representing  the  climate  of  New  Mexico ; 
nevertheless  I  include  them,  because,  while  El  Paso  lies 
across  the  Texan  boundary  line,  it  is  but  a  few  miles  be- 
yond that  line,  and,  climatologically  considered,  belongs 
quite  as  much  to  New  Mexico  as  does  Fort  Selden  ;  these 


two  places  standing  but  fifty-five  miles  apart,  and,  with 
Albuquerque  and  Socorro,  constituting  a  series  or  chain 
of  places,  all  of  them  lying  in  the  Rio  Grande  Valley,  but 
each  differing  from  the  others  in  respect  to  latitude  and 
elevation.  The  El  Paso  data  are  taken  from  the  New 
Mexico  list  in  No.  277  of  the  "  Smithsonian  Contribu- 
tions" ;  the  Fort  Bliss  data  are  from  the  Texas  list  in  the 
same  publication.  The  "El  Paso"  period  of  observa- 
tions is  very  short,  yet  its  data  are  very  properly  com- 
parable with  those  from  Las  Vegas,  and  with  those  from 
Socorro.  In  making  this  comparison,  the  respective 
values  of  latitude  and  of  elevation  in  modifying  tempera- 
ture will  be  appreciated.  The  reader's  attention  is  called 
to  the  relatively  small  annual  variation  in  temperature 
at  Fort  Bayard,  where  the  difference  between  the  mean 
temperatures  of  winter  and  summer  is  less  than  at  any 
other  station  given  in  Table  A,  and  where  we  find  a  mean 
summer  temperature  which  is  a  trifle  cooler  than  that  of 
New  York  City,  and  a  mean  winter  temperature  which 
is  only  three  degrees  lower  than  that  of  Norfolk,  Va. 
The  El  Paso  climate,  as  indicated  by  the  data  from  the 
military  post  of  Fort  Bliss,  and  from  El  Paso  itself,  is  es 
ceedingly  warm  in  summer  :  in  winter  the  mean  tempera 


TABLE   B. 


Name  of  Station. 


Fort  Union •! 

Santa  Fe J 

Albuquerque  J 

Fort  Bayard J 

Fort  Selden i 

Fort  Bliss ' 


74 
-13 
65 
-9 
66 
-4 
64 
-8 
72 
-12 
78 
11 


Feb. 


66 
-2 
78 
0 
70 
-1 
80 
11 
86 
12 


March. 

April. 

May. 

79 

85 

94 

-4 

15 

20 

77 

91 

92 

8 

19 

28 

&3 

98 

100 

12 

22 

28 

76 

86 

92 

12 

9 

29 

86 

98 

106 

15 

27 

33 

89 

98 

107 

18 

28 

41 

June. 


100 
25 
98 
39 

114 
38 

100 
35 

105 
52 

112 
54 


July. 


101 
40 
99 
50 

110 
50 
96 
50 

1U4 
49 

109 
58 


Aug. 


96 
32 

100 
49 

105 
14 
97 
50 

105 
52 

107 
56 


Sept. 


90 
28 
91 
34 
98 
49. 
89 
40 
99 
39 
103 
51 


Oct. 


89 


96 

20 
85 
12 
94 
18 
99 
25 


Nov. 


87 


79 
4 
85 

11 


Dec. 


72 

-28 

68 

-11 

66 

-5 

68 

8 

74 

(i 

78 

11 


Scries. 


Begins. 
[Aug.    1851 

[june,  1849 

|  Sept.  1849 

[Mar.   1867 

[Nov.  1865 

[July,  1854 


Ends. 
June,  1874 

July,  1873 

July,  1807 

June,  1874 

June.  1874 

June,  1871 


ture  of  this  place  is  but  two  and  one-half  degrees  lower 
than  that  of  Charleston,  S.  C. 

The  data  of  Table  B  show  the  absolute  maximum 
and  the  absolute  minimum  temperatures  observed  at 
each  station  during  the  period  of  observations  stated  in 
the  right-hand  column.  They  are  not  based  upon  ob- 
servations made  with  maximum  and  minimum  thermom- 
eters, but  present  only  the  extremes  recorded  at  the 
Vol.  V.— 12 


regular  hours  of  observation.  Again  in  this  table  we 
have  an  opportunity  of  estimating  the  relatir,  equability 
of  the  climate  of  Fort  Bayard.  The  latitude  and  the 
elevation  of  Fort  Bayard  arc  very  nearly  the  same  as 
those  of  Fort  Selden  ;  yet  the  former  station  is  subject  to 
less  extremes  of  heat,  in  summer  than  is  the  latter,  and  in 
winter  the  minima  at  Fort  Bayard  are  about  the  same  as 
at  Fort  Selden.      That  even   Fort   Bayard    is   far   from 
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worthy  ol  classification  among  places  possessing  a  truly 
equable  climate  Is  Bhown  most  dearly  l>_\  the  extreme 
possible  range  which  is  indicated  by  the  figures  of  the 
table.  El  Paso  is  subject  to  less  extreme  depressions  of 
temperature  than  are  Foil  Bayard  and  Fort  Selden  ;  but, 


as  we  sec  distinctly  from  the  figures  in  Table  H  (Fort 
Miss),  equability  can  by  no  means  be  claimed  even  for  this 
station.  In  mean  winter  temperature  El  Paso  closely  re- 
sembles Charleston,  B.  C. ;  in  extrenu  winter  tempera- 
ture there  is  little  or  no  likeness  between  the  two  phi 


table  c. 


Name  ol 


Scries, 


Begins. 


Bndo. 


Fori  Onion 

Fort  Maroy* 





Albuquerque 

Fori  Bayard 

Fori  Bli 


ii  i, 


i    S 


0.10     0  00 


0.55 

o  » 


ii  19 
II  M 
1.06 
ii  IS 
0.82 
ii  20 

o.oo 

u  M 


iVin 


2.83 

0.00 
0.09 

0.00 

6.23 


5.10 

ii  84 
1  08 
I  IS 
4  .11 
1.02 


8.28 

ilso 

1.98 

.,  ,,, 

0    Ml 

2.00 


0.00 
0  .'1 
0  B8 
1.00 
1.81 


1.03 
1.17 
0.00 
1.81 
0.81 

0.26 
0.88 


1.11 
0.98 

1    :l 
0.43 


ii  r. 

0.80 
0.26 


1.79 

l.io 

ii  ii, 


4.73 

4.12 

0.12 

2.28 

(.85 

2.04 

6  i.i 

2.90 

2.50 

3.25 

4.54 

1.41) 
2.0i 


1.14 
0.90 


0.90 
1.81 


Sept.  1K51 

Apr.  1850 

Xov.  1849 

l  eb.  iv>o 

1867 

n.  1386 

9.56    Aug.  1850 


IS  89 


7.86 
8.12 


■ 

.Julv.  l-Ol 

Ana-.  1851 

ji.iv .  ism 

Dec.    1867 


■    II    N.  :  Lone.  100'  02'  W.    Elevation,  6.846  feet.    Near  s 


The  data  in  Table  ('  are  those  of  average  rain-fall.  The 
figures  for  Santa  Fe  (Fori  Marcy),  for  Albuquerque, 
and  for  El  Paso  are  of  decided  value  as  an  indication  of 
the  climate  of  these  places  in  respect  to  rain-fall.  In  the 
cases  i.l  Fori  Bayard,  Fori  Selden,  Las  Vegas,  and  So- 
corro, the  observations  are  nol  sufficiently  extended  to  be 
of  great  value  in  point  of  accuracy.  A  consideration  of 
all  data  presented  in  the  table  shows  the  .small  amount  of 
the  annual  rainfall  throughout  the  whole  region,  and  the 
division  of  the  year  into  a  so-called  " rainy "  and  a  dry 
season,  the  latter  occurring  in  winter  and  spring,  the 

former  in  summer  and  autumn. 

In  Table  I),  I  presenl  data  of  the  mean  temperature, 
mean  rain  fall,  and  average  number  of  clear,  fair,  and 
cloudy  days,  and  of  days  on  which  rain  fell,  at  El  Paso, 
Tex.  The  figures  of  this  table  I  have  calculated  from 
a  table  published  by  Dr.  E.  W.  Schauffier,  of  Kansas 
City.1  which  comprises  the  period  between  July  1,  1881. 
ami  July  1,  1883,  and  from  a  table  contained  in  the  "Re- 
port of  the  United  States  chief  Signal  Officer  for  1881," 
which  covers  the  twelve  months  immediately  preeedin<r, 
viz.,  from  July  1.  1880,  to  July  1,  1881.  Dr.  Schauf- 
ller's  table  was  taken  from  similar  reports  for  later  years, 
which  I  have  not  in  my  possession.  The  reader's  atten- 
tion is  called  to  the  extraordinary  cloudlessness  of  the 
sky  at  El  Paso  ;  to  the  small  rain-fall  shown  in  this,  as 
in  the  preceding,  table  (Table  C);  and  to  the  very  small 
number  of  days  upon  which  a  fall  of  snow  occurred  (see 
note  under  December  in  column  of  days  of  rain).  The 
figures  for  mean  temperature  will  be  seen  to  correspond 
pretty  closely  to  those  given  for  Fort  Bliss  in  Table  A. 
The  latter  were  derived  from  observations  made  at  7  a.m.. 
2  p.m.,  and  9  P.M.,  the  9  p.m.  observation  being  added  twice 
and  the  sum  divided  by  four  to  obtain  the  daily  mean,  in 
accordance  with  the  formula, 

7  A.M. +  2  P.M. +  9  P.M. +  9  P.M. 

"~ i~~ 

In  Table  I),  the  mean  is  calculated  by  the  formula, 

7  A.M.+  3  P.M.—  11    P.M. 

3 

With  regard  to  the  state  of  the  sky  and  the  frequency 

of  rain,  we  learn  from  Table  1)  that  at  El  Paso  in  the 
course  oi  a  year  there  are,  on  the  average,  no  less  than 
228  5  clear  daj  s,  105.5  fair  days,  and  but  :il  cloudy  days ; 
and  that  rain  falls  upon  only  82  days.  During  the  four 
months  December  to  .March  the  average  total  number 

of  days  on  which  rain  falls  is  but  19,  while  the  average 
number  of  clear,  fair,  and  cloudy  days  is  a-  follows: 
clear.  72 :  fair.  35.5;  cloudy,  13.5,  These  averages  are 
derived  from  only  two  years  of  observation,  When  cor- 
rected b\  tin-  figures  lur  the  year  1SS4,  which  are  quoted 
by  Dr.  Schauffier  on  the  authority  of  the  El  Paso  Bureau 
oi  Information,  they  would  stand  as  follows:  for  the 
year:  clear.  210;  fair.  117;  cloudy,  37,  For  the  four 
'months  December  to  .March  :  clear.  (17  ;  fair.  :!!!  ;  cloudy. 
14.     The  reader  may,  perhaps,  observe  that  I  speak  of 


"days  on  which  rain  falls,"  and  not  of  "days  of  rain," 
or  "  rainy  days  ;  "  and  a  comparison  of  the  four  "  Days" 
columns  of  Table  D  will  show  him  why  I  have  done  so. 
The  fallacy  of  the  conception  as  to  what  constitutes  a 
"rainy  season,"  which  is  bo  commonly  held  in  p] 
where  no  such  Beason  exists,  i-  demonstrated  in  a  Btriking 
manner  by  the  'fair.  "  cloudy,"  and  "rain"  columns 
nf  July  and  August  in  the  table. 

Although  no  data  of  average  daily  maximum  and 
minimum  temperatures  are  presented  in  Table  D,  a  com- 
parison of  the  7  a.m.  and  3  p.m  temperatures  neverthe- 
less suffices  to  indicate  the  existence  of  a  very  consid- 
erable nycthemeraJ  range  of  temperature  at  El  Paso, 
although  it  by  no  means  measures  such  range,  and  does 
not  demonstrate  its  full  magnitude.  <>n  page  238  of  vol. 
ii.  of  this  Handbook  the  reader  will  find  a  table  wherein 
are  given  figures  Bhowing  the  mean  daily,  or  nycthem- 
eral,  range  of  temperature  at  Santa  Fe.  a  station  lying 
some  two  hundred  and  seventy -five  miles  north  of  El 
Paso,  and  at  a  much  greater  elevation  above  sea  level. 
It  will  be  remembered  that  even  at  El  Paso  t lie  elevation 
above  sea-level  is  very  considerable  (see  Table  A),  and 
that,  as  already  stated,  such  considerable  elevation  char- 
acterizes all  portions  of   the  territory  of  !New  Mexico. 

TABLE  D. 
(El  Pcuo,  Tex.,  July,  1S80,  to  July,  1883.) 


Temperature 

go  . 

Days. 

Month. 

lis 

7  A.M. 

3  P.M. 

11  P.M. 

Mean. 

Clear. 
17  5* 

Fair 

1!    !!• 

Cloudy. 
2.5* 

Kain. 

32.5 

52.2 

42.1 

42.26 

0.363 

S.O 

February  ... 

49.2 

19.10 

13.0* 

9.5" 

5.5* 

7.5 

44.5 

55.1 

55.23 

"0.826 

18.5* 

7.5* 

5.0* 

4.0 

M;iv 

50.2 

;:.  :. 

62.66 

0.160* 

,'l  5* 

4.0* 

2.5* 

1.5 

83.6 

71.0 

71.03 

0.650 

26. 5« 

2.5« 

8.0" 

5.0 

68.1 

94.8 

80.1 

B1.00 

0.156 

20.0* 

1'  5* 

0.5* 

5.5 

July 

70  - 

79.5 

81.20 

5.326 

10.5* 

18.0* 

8.5* 

14.5 

75.1 

77.03 

S.lKiO 

in  .•• 

3.5* 

i;  :. 

September. . 

60  .' 

68.8 

70.83 

21.5« 

3.0* 

8.0 

4'.i  6 

76.4 

60.5 

62.16 

20.5« 

o.o* 

6.0 

:;t.i 

59.4 

:•  : 

0.660 

17.0* 

9.5* 

5.0 

December... 

34  :, 

ll.n; 

23.0* 

0.5* 

4.5t 

•   Vvpra'.-r  ili-rivnl  f nun  two  years"  observations  01 
1  in  December.  1880,  then  were  two  days  on  which  snowfeU.    Nootner 
fall  of  snow  recorded  bom  July,  1880,  to  July ,  1888. 

Moreover,  as  will  appear  from  data  about  to  be  quoted, 
the  drvness  (.f  the  atmosphere  throughout  the  whole  of 
this  region  is  extreme.  Consequently,  we  should  natu- 
rally expect  a  great  nycthemeraJ  range  of  temperature  at 
all  points  included  within  the  limits  of  the  region.  From 
l".  s.  Signal  Service  data  in  my  possession  I  am  able 
to  quote  the  following  figures,  giving  the  mean  relative 
humidity  for  the  year  and  for  the  winter  at  four  stal 
viz.:  At  Santa  Fe  (period  of  observations.  December.  1871, 
to  June  15,  lsv:'>)  .  at  I  .a  Mesilla,  in  the  Rio  Grande  val- 
ley some  thirty  live  miles  north  of  El  Paso  (observations, 
Julv,  iss\i,  to  Julv.  ISfcil)  ;  at  Silver  City,  near  Fort  Bay- 
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ard  (July,  1880,  to  July,  1881) ;  and  at  El  Paso  (July 
1880,  to  1881). 


TABLE   E. 
Mean  Relative  Humidity. 


Winter. 

Year. 

t 

Per  cent. 
5>.l 
43.8 

4!)  6 

38.4 

Per  cent. 
13  M 

41  6 

50  9 

El  Paso 

45  7 

Dr.  J.  Hilgard  Tyndale 5  presents  similar  data  for  La 
Mesilla  and  Silver  City,  derived  from  several  years  of  ob- 
servation (U.  S.  Signal  Service)  at  each  station.  At  La 
Mesilla  these  observations  extended  from  September, 
1877,  to  August,  1883.  The  absolute  maximum  of  rela- 
tive humidity  observed  during  that  period  was  only  64.5 
per  cent. ;  the  absolute  minimum  was  22.5  per  cent.  The 
mean  for  the  six  months  November  to  April  was  51.6  per 
cent. ;  that  for  the  entire  year  was  43  per  cent.  At  Silver 
City  (observations,  May,  1878,  to  December,  1882)  the  an- 
nual mean  was  precisely  the  same  ;  the  mean  from  No- 
vember to  April  was  58  per  cent. ;  the  absolute  maximum 
was  only  67.8  per  cent.;  the  absolute  minimum  was  is. 8 
per  cent.  In  the  following  table  (Table  G)  I  present  Dr. 
Tyndale's  figures,  giving  the  range  of  temperature  "/<  the 
first  day  of  each  month,  from  July,  1879,  to  July,  1880, 
at  La  Mesilla,  Socorro,  and  Santa  Fe. 

These  figures  would  not  be  a  safe  guide  to  the  estima- 
tion of  average  nycthemeral  range,  but  they  indicate  the 
variability  of  the  New  Mexico  climate  even  more  vividly 
than  do  such  figures  for  average  daily  variation. 


Actual  Range  of  Temperature  Observed  on  the  First  Day  of  each  Month, 
July,  1S79,  to  July,  1880.     (Dr.  J.  H.  Ttndale.5) 


Date. 


July  1,  1S79  

August  1,  1879  . . . 
September  1,  1879 
October  1.  1879.  . . 
November  1,  1879 
December  1,  " 
January  1, 1880  . . 
February  1,  " 
March  1,  "  . . 
April  1,  "     . . 

May  1.  "     . . 

June  1,  '• 


Santa  Fe. 

Socorro. 

La  Mesilla. 

40 

2S 

49 

32 

18 

35 

32 

33 

46 

22 

24 

36 

23 

18 

39 

34 

33 

44 

28 

13 

21 

14 

16 

21 

41 

34 

43 

34 

30 

35 

25 

28 

32 

40 

34 

33 

These  figures  are  derived  from  observations  made  with 
maximum  and  minimum  thermometers,  and  the  data 
from  which  they  are  derived  are  published  in  the  "Re- 
port of  the  Chief  Signal  Officer,  U.S.A.,"  for  1880.  In 
this  report  the  maximum  and  minimum  temperature  of 
each  day  of  the  whole  year  are  given,  and,  taking  a  sin- 
gle month  (July,  1879),  as  an  example,  I  find  by  calcula- 
tion that  the  average  daily  range  at  Santa  Fe  was  31.71° 
F.,  or  about  5'  F.  higher  than  the  normal  daily  variation 
for  that  month  at  that  place  (see  vol.  ii.  of  Handbook, 
page  268,  Table  F),  while  the  least  daily  variation  oc- 
curring throughout  the  month  was  22°  F. 

Before  proceeding  to  a  general  descriptive  discussion 
of  the  climate,  scenery,  soil,  etc.,  of  New  Mexico,  and 
to  a  special,  though  brief,  consideration  of  El  Paso  and 
of  a  few  other  points  lying  within  this  region,  I  give 
one  more  table  (Table  G)  setting  forth  the  mean  monthly 
temperatures  at  Fort  Union,  and  giving  the  mean  of  the 
absolute  monthly  maximum  and  minimum  temperatures 
at  that  place  during  a  period  of  four  years  and  two 
months.  The  data  of  this  table  are  calculated  from  fig- 
ures entered  in  the  Post  Hospital  records,  and  quoted  by 
Dr.  W.  Thornton  Parker  in  his  pamphlet  "Concerning 
the  Climate  of  New  Mexico"  (reprinted  from  the  Ar- 
chives of  Medicine,  vol.  xii.,  No.  2,  October,  1884).  The 
observations  upon  which  the  table  is  based  extended  from 
March  1,  1880,  to  May  1,  1884. 


TABLE  G. 

Temperature  at  Fort  Union.     Elevation,  6,386  feet,     {March    1SS0  to 
May,  1884).     (Dr.  Parker.') 


Monthly 
mean. 


January    29.16 

February 34    in 

March 40.82 

April 48.58 

May 57.83 

June 69  28 

July (Ill  14 

August 66  90 

September 60  11 

October 49.42 

November 36.34 

December 34  41 


lute  monthly    lute  monthly 


63.50 
61  Ml 

75  20 

;>■.'  75 

92  .Mi 

-,-,  00 

08.25 


12.25 

8.60 

9.60 

25  26 

44.25 

24.26 

:  26 


The  absolute  maximum  during  the  entire  period  was  96°  F.  ;  the  abso- 
lute minimum  was  0°  F.    Temperatures  ol  ii)°  F.  or  lesa  are  recorded  as 
having  occurred  in  February,  March,  and  April.    In  January.  1880 
is  not  included  in  the  period  from  which  data  are  calculated,  a  tempera- 
ture of  5°  F.  occurred. 

Dr.  Parker  tells  us-  that  the  total  fall  of  rain  and 
melted  snow  at  Fort  Union,  for  the  vears  lssO-s;i,  was  as 
follows:  1880,  19  inches;  1881,  22' inches  ;  *  18*2,  9.41 
inches  ;  1883,  14.50  inches. 

There  are  six  points,  concerning  each  of  which  brief 
remarks  shall  be  made  in  this  article,  viz.,  Fort  Union 
and  Las  Vegas  Hot  Springs,  in  the  northern  or  most 
elevated  portion  of  the  Territory  ;  Silver  City,  in  the 
southwestern  part  (a  region  of  medium  elevation,  as  ele- 
vations go  in  S'ew  Mexico)  ;  and  Fort  Selden,  La  Mesilla, 
and  El  Paso,  in  the  "  Mesilla  Valley  "  (the  most  southerly 
and  lowest-lying  district  in  the  Territory).  Santa  Fe  will 
be  described  elsewhere  in  a  separate  article. 

Fort  Union. — Of  Fort  Union  we  are  told  by  Dr. 
Parker,2  who  quotes  from  Dr.  W.  II.  Gardner,  U.  S.  A., 
that  it  "is  situated  in  a  narrow  valley  on  the  eastern  slope 
of  the  Rocky  Mountains,  and  is  about  6,835  feet  above  the 
level  of  the  sea  ;  "  that  "  the  diurnal  variation  in  tempera- 
ture is  very  great,  the  thermometer  frequently  showing 
at  6  a.m.  but  60°,  and  at  2  p.m.  97°  ;  "  anil  that,  "  even  in 
midsummer  nights,  one  or  more  blankets  are  always 
comfortable  to  sleep  under."  Also  that,  "wind  from 
some  quarter  is  almost  constant,  and  the  soil  being  light 
and  sandy,  is  blown  about  in  clouds  of  blinding,  suffocat- 
ing dust,  that  irritates  the  air-passages,  and  is  the  preva- 
lent cause  of  catarrhs,  pharyngitis,  and  bronchitis."  Dr. 
Gardner  believes  the  climate  of  Fort  Union  to  be  un- 
favorable for  any  kind  of  lung  disease  ;  be  also  describes 
in  interesting  detail  his  own  sufferings,  shortly  after  ar- 
riving at  the  post,  from  various  symptoms  affecting  the 
respiratory,  circulatory,  and  nervous  systems  ;  symp- 
toms which  were  due,  in  his  belief,  to  the  diminished 
atmospheric  pressure  at  a  point  so  far  elevated  above 
sea-level.  Dr.  Parker  testifies  to  the  fact  that  the  ex- 
perience of  Dr.  Gardner  in  this  respect  was  not  unique. 
In  his  own  case,  and  in  that  of  two  other  persons  simi- 
larly affected,  Dr.  Gardner  found  these  distressing  symp- 
toms relieved  after  a  change  in  diet,  consisting  in  diminu- 
tion of  the  amount  of  nitrogenous  food,  and  in  a  freer 
use  of  laxative  vegetables  and  fruit.     In  the  case  of  an 

*  The  rainfall  in  1881  seems  to  have  corresponded  closely  to  the  average 
as  stated  in  Table  C.  The  mean  temperatures  of  Table  G  correspond 
pretty  nearly  to  those  given  in  Table  A.  When,  however,  we  come  to 
consider  the  maximum  and  miniimns  tempi  ratures  given  in  tin-  tables 
published  by  Dr.  Parker  (the  averages  of  which  are  calculated  ami  set 
down  in  the  second  and  third  columns  of  Table  (J),  we  are  struck  by  a 
lack  of  correspondence  between  these  data  and  those  of  Tabic  I!.  This 
seeming  inconsistency  may  perhaps  be  explained  us  follows  :  In  the  first 
place,  the  absolute  maxima  and  minima  of  Table  B  tire  derived  from  a  far 
longer  series  of  observations  than  are  the  absolute  maxima  and  minima 
in  the  separate  annual  tables  o,uoted  by  Dr.  Parker.  In  the  -ecu,, I 
place,  we  know  (from  Smithsonian  Contribution  No.  277.  page  51.  not.) 
that,  prior  to  1854,  the  observations  at  Fort  Union  v,  i  unriae, 

9  a.m.,  3  p.m..  and  '.I  p.m..  instead  of  at7  a.m.,  2  p.m..  and  '■>  p.m.  |  we  are 
also  told  (op.  cit..  p.  202)  that  maximum  and  minimum  figure-,  such  as 
are  quoted  in  Table  B,  were  derived  from  the  regular  dailj  observations, 
and  not  from  the  use  of  self-registering  maximum  and  minimum  ther- 
mometers ;  hence  we  see  that  it  is  unite  possible  that  the  absolute  lowest 
minima  in  Table  B  may  have  been  observed  at  sunrise,  and  that  the  ab- 
solute highest  maxima  may  have  been  observed  at  3  p.m. 
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Invalid  affected  with  :i  disease  which  would  be  liable  to 
embarrass  the  heart's  action  even  al  a  moderate  elevation 
above  Bea-level,  the  simple  remedy  which  Dr  Gardner 
believes  to  have  proved  efficacious  in  the  removal  of 
bui  b  very  serious  Bymptoms  as  he  describes  could  hardly 
be  relied  upon  as  all  sufficient.    (See  cautionary  remark 

under  Becti in    Chronic   Bronchitis,   etc.,  in   article 

Health  Resorts,  vol  iii-  of  Handbook  page  538.) 
The  water  supply  at  Port  Union  appears  to  be  inferior  in 
respect  to  quality  ;  for  Dr.  Parker,  speaking  apparently 
of  that  post,1  and  commenting  upon  its  variable  Bummer 
climate,  tells  us  that  "  these  sudden  changes,  together 
with  the  action  of  the  water,  excite  a  loose  condition  of 
the  bowels  ; "  ami  that  "  diarrhoea,  and  even  dysentery, 
are  of  frequent  occurrence."    Other  effects  of  the  climate 

lie   alludes    to   as    follows:    "The    high    altitude    affects 

most  people  very  unpleasantly,  at  least  for  a  time,  and 
many  suffer  until  they  leave  the  country.  '  Nervous- 
ness,' neuralgias,  and  all  heart  troubles  seem  to  increase. 
.  .  .  Weariness,  languor,  confusion  of  ideas,  inability 
for  exertion  or  study,  depression  of  spirits,  almost  to 
de-pair,  are  common  ailments  due  to  this  climate  and 
elevation.  Past  walking  and  running  are  out  of  the 
question,  and  troops  tire  not  allowed  to  he  drilled  in  the 
'  double  quick.'  Loss  of  appetite,  indigestion,  dyspepsia, 
and  biliousness,  show  that  the  intestinal  tract  is  affected 
by  the  change.  Colds,  catarrh,  etc.,  are  very  prevalent ; 
and  pneumonia  is  rapidly  and  generally  fatal."  Finally, 
he  states  that  at  Fort  Union  itself  there  are  no  accommo- 
dations whatever  for  invalids,  although  at  Watrouse,  a 
town  eight  miles  south  of  the  military  post,  "  very  simple 
accommodations  "  could  be  had  for  summer  residents. 
"  It  could  not  be  recommended  at  all  in  winter." 

Las  Vegas  Hot  Springs. — This  point  is  mentioned 
by  Dr.  Parker-  as  being  "probably  the  pleasantest  spot 
in  the  whole  Territory,  and  the  healthiest,  unless  we  ex- 
cept Santa  Fe."  Both  lie  and  Dr.  Tyndale  allude  to  Las 
Vegas  Springs  as  one  of  the  places  iii  New  Mexico  which 
are  best  sheltered  from  the  winds.  "  The  Springs  are  set 
in  the  midst  of  the  foothills  so  cosily,  that  violent  winds 
and  dust-storms  lose  most,  if  not  all,  their  tormenting 
power."2  In  respect  to  this  matter  of  shelter  from 
winds,  Dr.  Tyndale  is  careful  to  distinguish  between 
Las  Vegas  Springs  and  the  town  of  Las  Vegas,  from 
which  they  are  distant  some  seven  miles.  The  elevation 
of  the  Springs  above  sea-level  is  6,700  feet  ;  very  nearly 
the  same  as  that  of  Fort  Union  and  of  Santa  Fe.  As  a 
mineral  spring  resort,  the  Las  Vergas  Hot  Springs  will 
be  found  described  elsewhere  (vol.  iv. ,  page  450).  The 
data  for  mean  temperature  and  mean  rainfall  in  Tables 
A  and  C  are  evidently  from  the  town  of  Las  Vegas,  not 
from  the  Springs.  How  far  the  sheltered  situation  of  the 
Hot  Springs,  and  the  presence  there  of  the  heated 
Bprings  themselves,  may  tend  to  modify  the  climate,  I  do 
not  know.  As  a  purely  climatic  resort.  Las  Vegas  Hot 
Springs  may  be  a  good  place  for  the  invalid  during  the 
summer  months,  provided  its  great  elevation  above  sea- 
level  hi'  no  contra-indication.  As  a  winter  resort  it  is 
probably  not  to  be  recommended.  Full  and  trustworthy 
meteorological  data  may  show  to  the  contrary,  but  such 
data  are  not  in  my  possession.  Clinical  experience  would, 
of  course,  be  the  best  guide  in  this  question,  but  on  this 
point,  also,  I  am  not  in  a  position  to  speak,  lacking  the 
proper  data. 

Sii.vkk  City. — Silver  City  lies  near  Fort  Bayard,  about 
sixty  miles  west  of  the  Rio  Grande  Valley.  This  is  one 
of  tiie  points  in  New  .Mexico  mentioned  by  Dr.  Tyndale1 
as  enjoying  the  exceptional  advantage  of  shelter  from 
wind.      A  -lance  at  a  good  map  of  the  Territory  (see,  for 

example,  the  map  in  vol.  xvii.  of  the  "  Encyclopaedia 

Britannica  ")  will  show  why  this  is  so.  The  reader's 
attention  is  also  called  to  the  large  number  of  "calm" 
observations  recorded  between  November  1.  1SS0,  and 
March  81,  1881,  as  shown  in  Table  H.  The  elevation 
above  sea-level  is  riven  by  Dr.  Tyndale1  as  5.SD0  feet, 
and  in  the  United  Slates  Chief  Signal  Officer's  Report  for 
1880  as  5,796  feet,  In  the  Smithsonian  tables  the  eleva- 
tion of  Fort  Bayard  is  put  at  4,4o0  feet.  The  mean  un- 
it i/'il  temperature  of  Silver  City,  Dr.  Tyndale1  tells  us,  is 


58.7  P.,  derived  from  two  year-  of  observation.  As  the 
result  of  four  year-  of  observation,  he  gives  the  following 
data  of  mean  temperature  for  each  01  the  twelve  mouths 
Of  the  year. 

Mkan  Temi'ebatcbe  at  Silveb  City. 

(Four  yeans  of  obaorval  states  Signal  Service-,  quoted  by  Dr 

Tyndale.) 

January 37.2     May ei  7     September K3.5 

February -tie     .tune 7"  ■',     October  Mi  6 

March 47  2     July 71.6      November.... 

April 4b. 5      August OS. 5      1(.  oembCX 39.3 

These  figures  will  be  found  to  correspond  pretty  closely 

to  those  for  Fort  Bayard  in  Table  A.  The  rainfall  and 
the  possible  extremes  of  temperature  at  Silver  City  mav 
be  assumed  to  be  the  same  as  at  Fort  Bayard  oee  Table's 
B.  and  C). 

Dr.  Tyndale5  gives  the  actual  number  of  "clear," 
"  fair,"  and  cloudy  days  at  Silver  City  as  follows  : 

Clear.  Fair,  and  Cloud*  Days  at  Silveb  City. 
(TJ.  S.  Signal  Service,  quoted  by  Dr.  Tyndale.) 

Clear.  Fair.  Cloudy. 

1879 -Jit;  87            34 

18S0 23H  104            32 

1881 222  109            32 

The  average  number  of  clear  days  occurring  during 
the  winter  months  (October  to  May)  he  gives  as  122. 
The  relative  humidity  data  have  been  already  slated 
(Table  E,  and  remarks  following  immediately  thereafter). 

Dr.  Parker-  tells  us  that  Fort  Bayard  is  a  very  favor- 
ite post  with  officers  of  the  army."  Of  Silver  City  he 
speaks  as  being  "a  bright  littletown,"  whose  "busi- 
ness enterprise  is  very  much  in  its  favor. "  which  is 
"pretty  well  supplied  with  stores,"  and  where  "  living 
is  not  quite  so  tiresome  as  at  many  other  places  in  the 
Territory."  He  also  quotes  a  rep'ort  of  Dr.  Wilson, 
U.  S.  A.,  which  states  that  phthisis  is  "almost  unknown 
among  the  native  Mexican  population  "  about  Fort  Bay- 
ard, "  notwithstanding  their  filthy  habits,''  and  attributes 
this  immunity  to  the  out-of  door  life  led  by  the  natives  and 
to  their  being  "  accustomed  to  the  climate."  Dr.  Wilson 
thinks,  however,  that  strangers  would  "  require  a  certain 
time  for  acclimatization."  For  bronchitis  Dr.  Wilson 
considers  the  climate  unfavorable,  on  the  ground  that 
the  dry  and  rarefied  air  proves  irritating  and  excites 
cough.  "  I  have  also  observed,''  he  says,  "  in  even  slight 
cases  of  catarrh  attended  with  cough,  that  they  are  very 
intractable.  I  have  seen  several  cases  of  phthisis,  anil 
have  one  at  the  present  time  under  my  charge,  but  I 
have  not  seen  any  beneficial  results  produced  by  this 
climate.  They  have  all  gone  on  from  bad  to  worse,  and 
finally  died.''  He  also  states  it  as  his  belief  that  "  it  is 
only  in  the  very  early  stages  of  tubercular  disease  that 
this  or  any  other  climate  can  exert  a  beneficial  influ- 
ence. .  .  ."  This  unfavorable  experience  and  seem- 
ingly rather  pessimistic  opinion  of  Dr.  Wilson  may  pos- 
sibly have  been  due  to  the  fact  of  his  patients  having  been 
soldiers  in  camp.  At  all  events,  his  report  concerning 
the  native  Mexicans  suggests  a  brighter  side  to  the  pict- 
ure ;  and  other  statements,  favorable  to  the  prospects  of 
New  Mexico  as  a  future  resort  for  consumptives  in  the 
early  stage  of  the  disease,  or  at  least  for  persons  predis- 
posed to  pulmonary  phthisis,  will  be  made  later  on  in 
this  article. 

PoBT  Ski.dkn. — Fort  Selden  "  is  situated  on  a  sandy 
basin  one  and  one-half  miles  from  the  Rio  Grande,  in 
southern  New  Mexico.  Latitude,  82  25  N."  (Report  of 
Dr.  Jessop,  U.  S.  A.,  quoted  by  Dr.  Parker'-).  This  post 
lies  in  the  so-called  "  Mesilla  Valley.''  which  is  thus  de- 
scribed by  Dr.  Thomas  A.  McParlin.  I".  S.'  A.:3 

"It  is  between  t  he  thirty -third  and  thirty-first  anil  a  half 
parallels  of  latitude,  is  about  70  miles  long,  from  1  to  6 
miles  wide,  and  contains  about  280  square  miles,  embrac- 
ing the  towns  of  Dona  Ana  (population,  1.000),  LasCruees 
(2,000),  Mesilla  (2,000),  and  others  of  less  si/e.  The  air 
is  mild,  snow  being  very  rarely  seen.*  with  a  bright  daily 
sunshine  in  about  860  days  of  the  year.    Vegetation  dries 


*  Cf.  note  under  Table  D.   (11.  It.) 
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rather  than  rots  ;  meat  is  cured  without  salt  in  the  open 
air ;  and  it  presents  to  the  invalid  the  advantages  of  a  very 
moderate  altitude,  varying  from  about  4,000  feel  near 
the  Rio  Grande  to  about  7,000  feet  in  the  high  cattle- 
ranges  of  the  G-uadaloupe  and  other  mountains.*  The 
valley  is  protected  by  the  mountains  from  the  cold  winds 
prevailing  from  the  north." 

In  support  of  what  he  has  to  say  respecting  the  dryness 
of  tins  region  and  of  the  Lower  Rio  Grande,  Dr.  Mc- 
Parlin  cites  an  instance  of  the  mummification  of  a  body 
buried  at  Fort  Craig,  about  ninety  miles  north  of  Fort 
Belden.  For  data  of  mean  temperature,  of  extremes  of 
temperature,  and  of  rainfall  at  Fort  Selden,  see  Tables 
A,  B,  and  C. 

Concerning  the  climatotherapy  of  Fort  Selden,  I  can- 
not do  better  than  to  quote  entire  the  remarks  of  Dr. 
Jessop,  as  given  in  Dr.  Parker's  pamphlet. - 

"  Lung  troubles  are  comparatively  rare  at  Fort  Selden, 
as  are  all  diseases  of  the  respiratory  organs,  excepting 
catarrh,  which  I  prefer  to  consider  separately  from  bron- 
chitis, as  it  mostly  affects  the  mucous  membranes  of  the 
nares,  tonsils,  and  larynx,  and,  I  think,  seldom  extends 
even  to  the  trachea.  It  seems  to  be  produced  by  the  al- 
most constant  drifting  of  the  irritating  dust  peculiar  to 
this  region,  and  few  new-comers  who  are  much  exposed 
in  the  open  air  escape  it.  It  gradually  wears  olT  as  they 
become  acclimated.  Women,  from  their  in-doors  habits, 
are  usually  free  from  it.  The  native  New  Mexicans  are 
not  at  all  affected  by  it.  Many  of  them,  however,  suffer 
from  a  form  of  bronchitis  induced,  it  is  thought,  by 
their  peculiar  fashion  of  smoking  thecigarita,  i.e.,  by  in- 
haling the  smoke  into  their  bronchial  tubes  and  exhaling 
through  their  nostrils.  The  climate  of  this  part  of  the 
valley  of  the  Rio  Grande  will  improve  and  probably  tend 
to  the  cure  of  many  patients  afflicted  with  commencing 
phthisis,  but  only  by  a  residence  here,  not  a  sojourn  of 
a  few  months.  I  think  I  am  within  the  mark  in  stating 
that  it  will  take  from  eighteen  months  to  two  years  to 
acclimate  them.  To  those  in  advanced  stages  of  con- 
sumption no  such  benefit  can  accrue.  Added  to  the  an- 
noyance of  the  dust-storms  are  the  distance  from  home, 
and  the  impossibility  of  obtaining  many  of  the  comforts, 
and  especially  the  varieties  in  food,  which  the  sick  alwai  s 
crave.  The  prognosis  is  extremely  serious  if  diarrhoea  be 
a  complication  ;  and  here  I  may  observe  that  all  cases  of 
chronic  diarrhoea  appear  to  do  badly  at  this  post,  and 
that,  with  my  present  convictions,  I  would  not  suffer,  if 
it  could  be  avoided,  a  patient  laboring  under  this  disease 
to  remain  at  Fort  Selden  or  any  point  where  the  Rio 
Grande  constituted  the  water-supply.  The  enervating 
nature  of  the  climate  has  doubtless  much  to  do  with  the 
ill-success  attending  the  treatment  of  such  patients.  As 
regards  chronic  bronchitis,  I  can  only  speak  for  New 
Mexico,  and,  for  that  disease,  I  consider  the  climate  of 
this  region  as  the  best  in  the  Territory." 

La  Mesilla. — -The  little  town  of  La  Mesilla  lies  about 
eighteen  miles  southeast  of  Fort  Selden,  at  an  elevation 
of  4,124  feet  above  sea-level.  Its  mean  temperature  for 
each  month  of  the  year,  and  its  annual  mean  temperature, 
both  derived  from  live  years  of  U.  S.  Signal  Service  ob- 
servations, are  quoted  from  Dr.  Tyndale's  paper 5  as  fol- 
lows : 

Mean  Temperatcre  op  Year  and  of  Each  Month  at  La  Mesilla. 

(United  States  Signal  Service,  five  years  of  observation,  quoted  from  Or. 

Tyn'dale.) 

May 69.2 

June 77.3 

July 79.« 

August 76.5 


January 41.1 

February 46.5 

March 53.5 

April 59.8 

Year 


September 69.5 

October 63.7 

November -15.6 

December 44.4 

6(1.6. 


For  range  of  temperature,  see  Table  F. 

In  respect  to  clearness  of  sky,  La  Mesilla  appears  to  be 
slightly  inferior  to  Silver  City.  As  the  result  of  four 
years  of  observation  (U.  S.  Signal  Service),  we  present 
the  following  data  quoted  from  Dr.  Tyndalc.5 

*  The  Guadaloupe  Mountains  lie  about  one  hundred  miles  oast  of  the 
Rio  Grande ;  the  Organ,  San  Andreas,  and  Soledad  Mountains  lie  from 
five  to  twenty  miles  east  of  the  river.    (H.  R.) 


Clear.  Fair,  and  Cloudy  Days  at  La  Mesilla. 

(United  States  Signal  Service,  quoted  by  Dr.  Tyndale.) 

Clear.         Fair.      Cloudy. 
1S78 SA 

is~'-'  'r>2  81 

1880   191 

1S81 161  157 

The  average  number  of  clear  days  occurring  during 
the  winter  months  (October  to  May)  was  one  hundred 
and  fifteen.     The  mean  relative  humidity  (1880  v 
been  given  in  Table   E,  and  other  data  respectir 
important  factor  of  climate  have  been  quoted   from   Dr. 
Tyndale.     Respecting  the  degree  of  shelter  againsl  cold 
winds  enjoyed  at  La  Mesilla,  I  have  no  information 
whal  may  be  indicated  by  the  data  presented  in  Table  II. 

It  is  not  anion,"- the  places  specified  by  Dr.  Tynda 
being  especially  well  sheltered.     Dr.  McParlin8 
La  Mesilla  that,  in  his  opinion,  it  "  may  be  considered  a 
very  favorable  locality  for  pulmonary  invalids." 

El  Paso. — For  information  respecting  the  climatic  .-id- 
vantages  of  El  Paso,  I  am  indebted  to  an  interesting  pa- 
per by  Dr.  E.  W.  Sehaulfler,  of  Kansas  City,  entitled 
"The  Climate  of  El  Paso,  Texas."  * 

Some  of  the  meteorological  data  contained  in  this  paper 
of  Dr.  Schauffler's,  I  have  already  utilized  in  compiling 
the  data  of  Table  I).,  and  I  shall  make  further  draft  upon 
the  paper,  quoting  it  extensively,  in  what  remains  to  be 
said  concerning  the  claims  of  El  Paso  as  a  winter  health- 
resort. 

El  Paso,  which  "was  five  years  ago  a  sleepy  little  set- 
tlement under  the  wing  of  Fort  Bliss,  lias  now  become 
an  active,  enterprising  town  of  some  five  or  six  thousand 
inhabitants,  with  much  actual  business  and  boundless 
expectations  ; "  the  rapid  growth  of  the  town  being  at- 
tributable to  its  numerous  railway  connections,  as  no  less 
than  five  lines  of  railway  centre  at  that  point. 

"The  mountain  ranges  of  New  Mexico  and  old  Mex- 
ico abutting  on  the  river  at  this  point,  give  variety  and 
beauty  to  the  landscape,  and  contribute  that  exhilarating 
quality  of  'mountain  air'  which,  combined  with  the 
mild  temperature  of  the  winter  season,  constitutes  the 
charm  of  the  El  Paso  climate." 

"  The  altitude  is  3,700  feet  above  the  sea-level — high 
enough  to  be  pure  and  bracing,  and  yet  not  high  enough 
to  embarrass  the  heart's  action  and  increase  the  dyspnoea 
of  those  affected  with  pulmonary  complaints. f  I  found 
it  true  with  regard  to  myself,  while  suffering  from  a  se- 
vere attack  of  bronchitis,  and  also  with  regard  to  others 
whom  I  met,  that  whereas  at  Las  Vegas  and  Santa  Fe 
.  .  .  we  suffered  from  dyspnoea  and  had  to  walk 
slowly,  like  confirmed  invalids,  the  descent  to  HI  Paso 
enabled  us  to  walk  briskly,  and  soon  made  us  feel  equal 
to  running  a  foot-race."  '  The  soil  at  El  Paso  is  "  sandy 
and  very  porous."  Dr.  Schauffler  expresses  the  belief 
that  El  Paso  "possesses  one  of  the  best  winter  climates 
in  the  United  Slates,  while  it  is  at  the  same  time  in  the 
near  neighborhood  of  some  of  our  most  salubrious  sum- 
mer resorts,  such  as  the  Hot  Springs  of  Las  Vegas,  N. 
M."  He  commends  El  Paso  as  "  possessing  many  of  the 
requisites  of  a  winter  resort  for  persons  suffering  from 
pulmonary  complaints.  Nor,"  says  be.  "is  this  merely 
a  theoretical  conclusion.  It  is  confirmed  by  the  experi- 
ence of  a  considerable  number  of  asthmatic,  bronchitic, 
and  phthisical  patients  who  have  already  tested  the  vir- 
tues of  this  climate.  Some  of  these  I  met  myself  during 
a  stay  of  some  weeks  last  February  and  March  ;  and  with 
regard  to  others  I  was  informed  by  the  physicians  of  the 
place  and  the  army  officers  at  Fort  Bliss."  As  lo  accom- 
modations, Dr.  Schauffler  tells  us  that  "  notwithstanding 
the  newness  of  El  Paso,  they  are  very  fair,"  and  that 
"there  are  several  quite  large  and  respectable  hotels ; " 
thai  •■  there  is  a  good  market ;  "  and  that"  the  price  of 
living  is  not  high."  As  to  the  character  of  tin-  water- 
supply  and  the  quality  of  the  water,  I  have  no  informa- 

*  Read  by  its  author  at  the  third   annual  meeting  of  the  An 
Olimatological  Society,  ami  published  in  the  New  Yi.rk  Medical  Journal 
of  January  '-22,  1887. 

t  See,  however,  under  Health  Resorts,  on  page  533  of  vol.  iii.  of  this 
Handbook.     (H.  R.) 
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tion,  So  too  with  regard  to  the  protection  against  cold 
wind-  afforded  bj  tbe  mountain  at  El  Paso,]  know 
Dotbing  ;  ii  i-  likely  thai  somi  Iter  i-  af- 

forded by  the  mountains  which  Dr.  Schauffler  tells  us 
"  abul  "ii  tbe  river    at  this  poinl 

Generai  Remarks.-  I  ii;i\ <■  now  presented  .'it  con- 
siderable  length  tbe  main  facts  in  mj  possession  with 
ril  to  the  climate  ol  different  "sections  of  New 
Mexico  and  it  remains  for  me  only  to  "sum  up,"  con- 
cluding this  article  with  a  aeral  remarks  on  the 
climate  and  Bcenery  of  the  Territory  considered  as  a 
whole,  and  speaking  of  its  claims  upon  the  attention  of 
the  physician  as  a  future  sanatory  region  of  the  United 
States.    'I'll,    loftj  mountain  ranges  which  are  scattered 

about  asofl  si ts  of  the  Rockj  Mountains  indifferent 

parts  of  the  Territory,  undoubtedly  add  picturesqueness 
to  the  scenerj  at  certain  points  ;  at  the  same  time  it  must 
be  borne  in  mind  thai  the  loftiest  mountains  in  New 
Mexico  lose  much  of  the  effect  of  their  height  by  reason 
of  the  general  elevation  of  the  country  at  their  bases. 
The  northern  pari  of  the  Territory  is  the  region  of  the 
highest  mountains.  The  mountains  "are  seamed  with 
it  'canons,' which  also  penetrate  the  higher  'mesas' or 
table-lands  in  various  places.  .  .  .  Between  contigu- 
ous ranges  or  Bpurs  of  the  same  range  are  frequently 
found  'parks'  of  great  beauty  and  fertility.  These 
specially  abound  in  the  western  part  of  Colfax  County. "* 
"Water-courses  arc  few  and  far  between.  Such  creeks 
as  there  arc  all  have  their  fountain-heads  in  the  regions  of 
eternal  snow.  The  water  is  clear  and  supposedly  chemi- 
cally pure,  being  largely  melted  snow.  .  .  .  Vege- 
tation is  as  -pai-e  as  it  is  in  Northern  Colorado,  notwith- 
standing the  mure  southern  latitude."  *  This  sparseness 
of  the  vegetation  must  detract  not  a  little  from  the  beauty 
of  the  landscape  in  New  Mexico, and,  in  a  country  which 
depends  so  largely  upon  irrigation  for  its  cultivation,  the 
landscape  must  lose  greatly  in  charm,  although  not 
necessarily  so  greatly  in  picturesqueness. 

Throughout  the  Territory  the  climate  is  remarkable 
for  its  exceeding  dryness  and  for  its  cloudlessness  ;  and.  as 
a  net  essary  result  of  these  characteristics,  we  find  that  the 
heat  of  the  midday  sun  is  very  powerfully  felt,  and  that 
throughout  the  year  the  daily  or  nycthemeral  range  of  tern 
perature  is  great,  and  the  monthly  and  yearly  ranges 
very  considerable.  A  study  of  the  charts  published  in 
this  article  will  show  that 'in  the  northern  part  of  the 
Territory  the  summers  are  cool  and  the  winters  cold; 
while  below  the  thirty-fifth  parallel  the  winters  become 
mild  and  the  summers  hot.  The  nearest  approach  to 
equability  of  climate  appears  to  lie  made  in  the  southwest- 
ern portion  of  the  Territory,  the  region  of  Fort  Bayard. 

The  cloudles-ness  and  dryness  of  the  climate  increase  a- 
we  proceed  from  the  northern  toward  the  southern  bor- 
der. In  regard  to  wind,  I  find  great  lack  of  really  in- 
structive data.  Shelter  from  cold  winds,  and.  indeed. 
from  any  winds  when  likely  to  be  laden  with  the  irritat- 
ing dust  which  is  complained  of  by  some  of  the  authori- 
ties already  quoted,  is  a  great  desideratum  for  a  health- 
station  in  New  Mexico  ;  and  it  is  to  be  hoped  that  fuller 
data  on  this  point  will  be  forthcoming,  [n  the  accom- 
panying table  (Table  II 1 1  presenl  certain  statistics  respect- 
ing the  wind  at  fourof  the  stations  described  in  this  article. 

and.  for  tie1    purposes  of   Comparison,  at  ten  other  points 

variously  situated.  The  figures  in  the  first,  fifth,  and 
last  columns  are  copied  from,  and  the  data  in  the  remain- 
ing columns  are  deduced  from,  the  "  Report  of  the  chief 
Signal  Officer"  for  1881.  The  period  of  observation  is 
too  short  for  tin  conveying  of  accural*  information  re- 
specting any  one  station  ;  yet  the  table  possesses  an  in- 
terest for  the  Student  Of  comparative  climatology,  and  its 
data,  so  far  as  they  -.,,  indicate  a  singular  freedom  from 
wind  during  the  winter  season  for  the  southern  portion 

of    New     Mexico. 

In  Dr.  McParlin's  Report* the  leader  will  find  an  ac- 
count of  electrical  phenomena  observed  in  New  Mexico. 
These  phenomena  were  very  striking,  and  call  the  atten- 
tion oi  those  special!]  interested  in  studying  atmospheric 
electricity  as  a  climatic  factor,  to  New  Mexico  as  a 
good  tield  for  their  observations  and  investigations, 
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*  No  wind  data  tor  June,  1880.  in  June,  lssi.  iin-  total  movement  was 
8,451  miles.   Assuming  that  it  was  tbe  same  in  June.  1880  i  have 

total  movement  In  1880      40,606  miles, 

1  November  ana  Deoembi  r,  1880,  and  January.  1881,  I  t.  rat 

Btation, 

Despite  the  qualified  commendations  of  New  Mexico 

as  a  sanatorium  for  respiratory  diseases  which  have  been 
quoted — as,  for  ex  a  in  pie.  under  t  he  sections  on  Port  Union, 
Silver  City,  and  Fort  Seidell — it  is,  nevertheless,  a  -trik- 
ing  fact  that  both  phthisis  and  any  catarrhal  affection 
attributable  to  the  weather,  appear  to  be  very  rare  among 
natives  and  acclimated  inhabitants  of  the  Territory.  Dr. 
Symington,  quoted  by  l>r.  Tyndale,*  on  the  authority  of 
"a  pamphlet  prepared  by  the  railroad  companies,"  says 
that  "in  a  residence  of  eight  years  in  New  Mexico  he 
had  seen  but  two  cases  of  phthisis  among  the  nativi 
and  in  respect  to  catarrh  we  are  told,  on  the  same  author- 
ity, "  'Among  the  troops  originally  sent  to  New  Mexico 
in  1861,  there  were  some  three  hundred  and  fifty  cases  of 
catarrh.  At  the  expiration  of  a  year  no  cases  were  re- 
ported, and  :dl  who  had  the  disease  and  remained  in  the 
country  were  cured.1 " 

A  Government  table,  quoted  in  full  by  Dr.  McParlin,1 
bears  out    the   truth  Of  this  statement  so  far  as  the  years 

1861  to  1865  an-  concerned  ;  but  during  this  very  period 
the  "total  diseases  of  the  respiratory  organs"  equalled 

about  one  in  ten  of  the  "mean  strength"  of  the  fori 
This  same  table  shows  that  during  the  period  from  1S67 
to  lSTii.  the  mean  strength  of  the  force  at  Santa  Fc  was 
S'2  men.  and  that  in  each  year  there  were  treated  for  ca- 
tarrh at  this  po-t  from  0  to  85  soldier-,  and  for  "total 
diseases  of  the  respiratory  organs,"  from  1  to  :is.  Ca- 
tarrh was.  therefore,  at  that    time  by  far  the  commonest 

form  of  di-ea-e  affecting  the  respiratory  tract  ;  at  least 

such  was  the  case  at  Santa  l'c.      On  the  other  hand,  only 

two  cases  of  consumption  are  reported  throughout  the 

whole   of    this    later    period    (ten   years);    but    both    tl 

cases  died.  The  United  States  Census  Report  for  1880 
shows  that  during  that  year  there  were,  within  the  Terri- 
tory of  New  Mexico,  only  4. is  deaths  from  consumption 
reported  tor  every  10,000  of  population  ;  the  population 
being  119,565. 

Lack  of  proper  accommodations  for  invalids  lias  hith- 
erto been  a  seriou-  obstacle  in  the  way  of  New  Mexico's 
popularity  as  a  winter  health-resort.  Food  and  lodging 
were  both  such  as  mark  the  frontier.  Of  late,  numerous 
railway  connections  have  rendered  the  Territory  far  eas- 
ier of  access  than  it  was  a  lew   years  ago  :  and.  now  that 

the  country  has  been  tints  tied  to  the  larger  centres  of 
civilization,  it  i-  to  be  hoped  that  really  good  accommo- 
dations for  the  invalid  may  be  established  at  such  points 
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as  shall  have  been  found  especially  eligible  as  climatic  san- 
atoria. From  data,  given  by  chart  and  by  quoted  verbal 
description  in  the  course  of  this  article,  it  would  appear 
that  the  southern  portion  of  New  Mexico  is  the  part  of  the 
Territory  best  suited  by  climate  for  the  winter  resort  of 
invalids;  and  that,  with  proper  food  and  lodgin  and 
adequate  shelter  from  wind,  cases  of  incipient  philiisis 
and  of  many  diseases  of  the  respiratory  system  should 
derive  great  benefit,  or  even  cure,  from  a  resort  thither. 
The  whole  Territory,  by  reason  of  its  wonderful  dryness 
and  its  general  elevation  above  the  seadevel,  offers  to  ex- 
treme advocates  of  the  "high-altitude"  class  of  health- 
resorts  an  almost  unparalleled  opportunity  for  clinical  in- 
vestigation of  their  claims.  Patients  with  organic  lesions 
of  the  heart,  or  with  tendency  to  cardiac  complications 
and  symptoms  accompanying  other  forms  of  disease, 
should  carefully  avoid  all  but  the  very  lowest-lying  sta- 
tions ;  those  who  have  a  decided  cardiac  lesion  or  com- 
plication had  best  keep  away  from  New  Mexico  alto- 
gether. These  remarks  on  climatothcrapy  are  intended 
to  apply  equally  to  Arizona  ;  or,  at  least,  to  all  but  the 
low-lying  southwestern  portion  of  that  Territory  (see  ar- 
ticle on  Arizona).  Huntington  Richards. 

i  Schauffler,  E.  W.,  A.M..  M.D.  :  The  Climate  of  El  Paso,  Tex.,  N.  Y. 
Med.  Journal,  January  22,  1887. 

''  Parker,  \V.  Thornton,  M.D.  :  Concerning  the  Climate  of  New  Mexi- 
co, Archives  of  Medicine,  vol.  xii.,  No.  2,  October,  1881. 

3  McParlin,  Thomas  A.,  Surgeon  U.  S.  Army:  Notes  on  the  History 
and  Climate  of  New  Mexico. 

4  Encyclopedia  Britannica.  vol.  xvii.,  art.  New  Mexico. 

6  Tyndale,  J.  Hilgard,  M.D. :  New  Mexico;  Its  Climatic  Advantages 
for  Consumptives,  Boston  Med.  and  Surg.  Journal,  1883,  vol.  i.,  pp.  265 
and  313. 

NEW  ORLEANS.  [For  an  explanation  of  the  chart, 
headed  Table  A,  and  for  suggestions  as  to  the  best 
method  of  using  it,  see  Climate.]  The  city  of  New  Or- 
leans lies  upon  the  Mississippi  River,  at  a  distance  of  one 
hundred  and  seven  miles  from  its  place  of  emptying  into 
the  Gulf  of  Mexico.  So  tortuous,  howTever,  is  the  course 
of  the  river,  and  so  far  does  its  many-mouthed  delta  ex- 
tend out  into  the  Gulf,  that  this  distance  of  one  hundred 
miles  is  double  the  distance  from  the  city  to  the  general 
coast  line  of  Louisiana,  when  measured  "  as  the  crow 
flies."  Moreover,  to  the  north  of  the  city,  and  only 
separated  from  the  Mississippi  by  the  narrow  and  low- 
lying  isthmus  upon  which  New  Orleans  is  built,  a  great 
arm  of  the  sea,  forty  miles  long  and  twenty-four  miles 
wide,  extends  far  into  the  mainland.  This  arm  or  bay 
of  the  Gulf  of  Mexico  is  generally  known  under  the 
name  of  Lake  Pontchartrain.  A  similar  salt-water  bay, 
called  Lake  Borgue,  lies  to  the  east  of  the  city,  at  a 
distance  of  only  twelve  miles.  Lagoons  of  salt  or  brack- 
ish water  lie  to  the  southeast  and  to  the  southwest  of 
New  Orleans  ;  so  that  the  city,  so  far  as  its  climate  is 
concerned,  is  almost  a  city  of  the  coast.  The  population 
of  New  Orleans  in  1880  was  216,140.  Of  its  extensive 
commerce,  as  the  seaport  of  the  Mississippi  Valley,  it  is 
not  necessary  to  speak  in  this  place  ;  neither  do  I  pur- 
pose attempting  a  description  of  the  city.  The  accom- 
panying chart,  Table  A,  obtained  from  the  Chief  Signal 
Office  in  Washington,  is  introduced  primarily  for  con- 
venience of  reference  in  the  case  of  such  readers  of 
the  Handbook  as  reside  in  New  Orleans,  or  as  are  by  ex- 
perience familiar  with  its  climate  ;  secondarily,  it  is  in- 
tended that  its  data  shall  set  forth  to  all  readers  a  type  of 
the  climate  prevailing  along  this  portion  of  the  Gulf  coast. 
Mr.  G.  W.  Cable,  the  writer  of  the  article  on  New  I  >r- 
leans  in  the  "  Encyclopajdia  Britannica,"  alludes  as  fol- 
lows to  the  climate  of  the  city:  "The  climate  is  not 
marked  by  extremes  of  heat  or  cold.  The  wide  reaches 
of  water  and  wet  lands  that  lie  about  the  city  on  every 
side  temper  all  airs,  and  the  thermometer  rarely  passes 
above  95°  or  below  27°  F.  The  consequent  humidity  of 
the  atmosphere,  however,  gives  the  climate  an  enervat- 
ing quality  and  an  apparent  warmth  and  cold  beyond  the 
actual  temperature.  It  is  rarely  invigorating,  and  during 
the  long  summer  between  June  and  October  is  distinctly. 
though  not  severely,  debilitating  ;  but  in  the  absence  of 
epidemic  yellow  fever,  whose  visitations  are  becoming 
more  and  more  infrequent,  there  is  no  '  sickly  season  ; ' 


and  those  who  visil  the  city  between  tli< 
vember  and  June,  the  term  in  which  the  c< 
movement  is  at  its  height,  may  enjoy  from  its  beginning 
to  its  end  the  delights  and  beauties  of  a  redund: 
time,  and  find  easy  entrance  into  the  social  ga] 
high-spirited,  pleasure-loving  people."  The  sprin 
weather  of  the  New  Orleans  winter  is,  however, 
rupted  by  considerable  falls  of  temperature.  During  the 
months  of  December,  January,  and  February  tin 
daily  variation  of  temperature  is  slightly  greater  than  it, 
is  at  New  York  City,*  although  not  so  gnat  as  at  Jack- 
sonville, Fla.  On  comparing  the  Signal  Service  charts 
of  New  Orleans  and  Jacksonville  (Table  A  in  this  article. 
and  Jacksonville  chart,  on  page  234  of  vol.  iv.)  it  will  be 
seen  that  in  winter  the  mean  minimum  and  absolute  mini- 
mum temperatures  of  the  two  places  are  very  nearly  the 
same.  In  Table  B  and  Table C  I  have  set  dovi  n  the  num- 
ber of  days  on  which  certain  maximum  and  minimum 
temperature-  were  recorded  atNew  Orleans  by  the  United 
States  Signal  Sei\  ice  observers,  the  data  being  calculated 
from  tables  of  daily  maximum  and  minimum  tempera- 
tures, published  in  the  Reports  of  the  Chief  Signal  <  Officer 
for  1879  and  1880.  The  winter  of  1878-7!)  was  colder 
than  tlie  average  at  New  Orleans,  that  of  1879-80  was 
decidedly  warmer  than  the  average.  The  winter  rain- 
fall of  New  Orleans  is  decidedly  heavier  than  thai  of 
Jacksonville,  and  there  is  a  greater  prevalence  of  wind 
and  a  somewhat  greater  degree  of  cloudiness  of  sky 
at  the  former  than  at  the  latter  place.  Appletons' 
"  Handbook  of  Winter  Resorts"  says  that  "the  climate 
of  Newr  Orleans  is  more  severe  in  winter  than  that  of  cor- 
responding latitudes  on  the  Atlantic  coast,  owing  to  the 
cold  north  winds,"  and  that  "the  variations  of  tempera- 
ture are  too  great  and  too  sudden  to  entitle  it  to  be  con- 
sidered as  propitious  for  invalids."  The  "  low-lying 
situation  of  the  city — lower  than  the  surface  of  the  river  " 
(which  is  kept  from  overflowing  by  the  great  embank- 
ment known  as  the  levee),  according  to  this  same  au- 
thority, "adds  the  aggravation  of  exceptional  dampness 
to  its  other  climatic  drawbacks."  Owing  to  the  pecu- 
liarity of  its  situation  the  drainage  system  of  New  Oilcans 
is  of  a  somewhat  "primitive  "  character.  Mr.  Cable  (loc. 
cit.)  speaks  of  the  drainage  as  "inadequate  and  superfi- 
cial," but  tells  us  (1884)  that  it  is  undergoing  improve- 
ment, and  that  the  sanitary  authorities  of  the  city  who 
have  the  matter  in  hand  are  "  active."  The  death-rate  of 
New  Orleans  is  pretty  high,  averaging,  in  the  three  years, 
1879-81,  26.52  per  1,000  (Cable,  op.  cit.). 

For  pulmonary  phthisis  the  climate  of  New  Orleans 
cannot  be  recommended.  "  Consumptives,"  says  the 
writer  in  Appletons'  "  Handbook,"  "  especially  those  in 
advanced  stages  of  the  disease,  should  avoid  even  a  brief 
stay;"  and  for  throat  troubles,  and  pulmonary  diseases 
in  general,  he  also  advises  against  the  climate  of  the  city. 
On  the  other  hand,  he  admits  that  of  invalids  "  in  the 
'weak  lungs'  and  general  debility  stages  of  disease," 
who  resort  to  New  Orleans  to  escape  the  cold  winters  of 
the  Northern  States,  "not  a  few  are  benefited  by  the 
change." 

However  little  may  be  said  in  favor  of  the  city  of  New 
Orleans  itself  as  a  winter  health-station,  it  seems  not  un- 
likely that  places  in  its  near  neighborhood,  along  the  Gulf 
coast  of  Louisiana  and  of  Mississippi,  may  at  no  distant, 
day  acquire  a  wide  reputation  as  good  winter  resorts. 
Covington,  a  small  town  lying  some  thirty  miles  to  the 
north  of  New  Orleans,  and  Pass  Christian,  on  the  .Missis- 
sippi coast,  some  fifty  miles  northeast  of  the  city,  are 
both  places  which  belong  within  this  category,  hi  the 
course  of  a  very  entertaining  article  upon  New  Oilcans 
which  appeared  in  Harper's  Nor  Monthly  Magazine,  for 
January,  1887,  the  writer,  Mr.  Charles  Dudley  Warner, 
speaks  as  follows  of  these  places:  "1  crossed  the  lakef 
one  spring  day  to  the  pretty  town  of  Mandevillc,  and  then 
sailed  up  the  Tchefuncta  River  to  Covington.  The  wind- 
ing Tchefuncta  is  in  character  like  some  of  the  narrow 


*  See  article  on  Colorado  Springs,  vol.  ii.  of   HANDBOOK,   where,  in 
Table  F,  on  page  238,  the  figures  for  mean  daily  range  are  given. 
t  Lake  Pontchartrain. 
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TABLE    A. 

OlimaU  of  New  Orleans,  La.—  Latitude  80'  58  ,  Longiludt  90*  4'. — Period  of  Observations,  December  1,  1870,  to  December 
81,  I1--::  ofPlaa  ■•<  Observation abovt  On   -  -  feet. 
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Mean  tin 

r  of  months 
the  hours  of 

7  A.M. 

3  P.M. 

11  P.M. 

1 1.     ... 

l  legrees, 

January  — 

50.7 

59.5 

:.l  ii 

.1  0 

63.8 

6 

08.7 

62.1 



...  . 

74.8 

68.2 

Ml    1 

85.0 



Mil 

81.0 

78.9 

■-.-,  'i 

80.5 

82.4 

76.9 

66  3 

75.4 

69.2 

. 

I'm,? 

60.1 

Deoember.. 

51.9 

60.2 

54.8 

Bummer 

Autumn 

Winter 
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fi 
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Mean  temperature 
fur  period  of  ob- 
servation. 


Degrees. 
54  . 
58.3 
63.1 
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81.0 
82.6 
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61.0 
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56.5 
69.8 
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84.8 
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83.8 
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61.4 
71.1 


63.0 
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66.9 
56.3 
47.8 

66.7 
80.3 
66.9 
52.3 
67.4 


Degrees. 

61.2 

71.7 

81.8 
87.2 
jg  ., 
88.1 
84  ."i 
78.1 

i 
62.9 


II 
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51.6 

62.8 

i,-  6 
74.8 
76.7 
76.0 
72.3 
65.9 
51.7 
49.1 


te  maximum 

i  • raturc   for 
I>eriod. 


78.0 

84.0 
86.0 
92.0 
97.0 
96.0 

82  i) 
88.7 

-;  ii 
78.0 


68.0 

85.0 
89.0 
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88.0 
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75.0 
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II 
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;13?  gill 

J  2S.E    ■■  y  i  = 
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Degrees. 

Degrees. 
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45.0 
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22 
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26 
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38.0 

21 
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21 
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23 
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25 
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58.0 

20 
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19 
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25 

28 
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21 

Zi 
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IS 
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M.c     h    ... 
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Mas  
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August 
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i  let i 

November, 
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Winter  — 
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17.5 
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S6.0 

26  2 

27.5 

S4.0 
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mi  :, 
>.  il 

55.5 
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72.2 
69.3 

,n  ii 
1"  I 
70.1 
,.'  .; 
72.7 
78  » 
72.0 
71  II 
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72.8 
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72.7 
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2  . 
eg 
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12.2 
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10.3 
14.8 
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17.0 
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>  o 
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in  .5 
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7  s 
in  1 
12.5 
9.5 
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31.2 
23.6 
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23.3 
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19.8 
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20.7 
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24.8 
24  ii 
21.8 
16  i 
23.3 
24  5 
19.7 
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6H.4 
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67.5 

0 
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Inches. 

5.52 
1.86 

5.75 
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5.61 

n  hi 
6.79 
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1  :;i 
;:  li 
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4.85 
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Btj 

S.S 

SB 

us 

>  B 

=•_ 

a  c 

M'i 

c- 

Ch 

<-- 

From 

N. 
B.E. 
B.B. 
S.E. 
S.E. 
S.E. 
B.E. 
S.  E. 

K. 

B. 

N. 

N. 

B.B. 

S.E. 

E. 

N. 
B.B. 


Miles. 

7.8 
8.6 
8.6 
8.5 
7.0 
6.0 
5.7 
5.5 
7.1 
7.4 
8.0 
8.0 

8.0 
5.7 
7.8 
8.1 
7.4 


Florida  streams,  has  the  same  luxuriant  overhanging  fo- 
liage, and  as  many  shy,  lounging  alligators  to  the  mile, 
ana  is  prettier  by  reason  of  occasional  open  glades  and 
large  moss-draped  live-oaks  and  China-trees.  From  the 
steamer-landing  in  the  woods  we  drove  three  miles 
through  a  lovely  open  pine  foresl  to  the  town.  .  .  . 
The  land  is  elevated  a  good  deal  above  the  coast  level, 
and  is  consequently  dry.  The  town  lias  a  few  roomy 
old  time  nouses,  a  mineral  spring,  some  pleasing  scenery 
all  in  i_r  tiir  river  thai  winds  through  it.  and  not  much  else. 
I5ni  ii  is  in  tlir  midst  of  pine  woods,  it  is  sheltered  from 
all  '  northers,1  it  has  the  suit  air,  hut  in>t  the  dampness  of 
the  Gulf,  and  is  exceedingly  salubrious  in  all  the  winter 
months,  in  say  nothing  of  the  summer.  It  has  lately 
euinr  iniu  local  repute  a-  a  health-resort,  although  it 
lacks  sufficient  accommodations  for  the  entertainment  of 
many  strangers.  I  was  told  by  some  New  Orleans  phy 
sicians  that  they  regarded  it  as  almost  a  specific  for  pul- 
monary diseases,  and  instances  were  given  of  persons  in 
what  was  supposed  in  be  advanced  stages  of  lung  and 
bronchial  troubles  who  bad  been  apparently  cured  by  a 
l'ru  months'  residence  there  ;  and  invalids  are,  1  believe, 
greatly  benefited  by  its  healing,  soft,  and  piny  atmos- 
phere." 


"  I  have  no  doubt,  from  what  I  bear,  and  my  limited 
Observation,  that  all  this  coast  about  New  Orleans  would 
be  a  favorite  winter  resort  if  it  had  hotels  as  good  as.  for 
instance,  that  at  Pass  Christian.  The  region  has  many 
attractions  for  the  idler  and  the  invalid.  It  is.  in  the 
first  place,  interesting  ;  it  has  a  good  deal  of  variety  of 
scenery  and  of  historical  interest  ;  there  is  excellent  fish- 
ing and  shooting;  and  if  the  visitor  tires  of  the  monotony 
i  if  the  country,  he  can.  by  a  short  ride  on  cars  or  a  steamer, 
transfer  himself  for  a  day  or  a  week  to  a  large  and  most 
hospitable  city,  to  society,  the  club,  the  opera,  balls,  par- 
ties, and  every  variety  of  life  that  his  taste  craves.     The 

TABLE  B. 

Frequency  of  Occurrence  of  V  /  Maximum  Temperatures — 

Winters  of  ls7s-7ii  >n,d  1S7'.I-S0. 


December. 

l-7s    !>-;;,, 

Jam 
1879 

2 

a 

6 

2 
5 

3 
1 
2 

ary. 

1880. 

3 
16 

9 

1 
2 
1 
0 
0 

Febl 

L879 

1 
6 

7 
5 

ii 

0 
0 

uary. 
1880 

5 
7 
4 
5 
7 
1 
0 
0 

Winter  of 

Winter  of 
1S79-80. 

75°  + 

1 
9 
4 
9 
4 
1 
:s 

3 

10 

9 

1 

1 
3 
1 
0 

3 
15 
221 
11 
20 
10 
o 
5 

11 

7i°-74°         

82 

65°  69°        

22 

i;ii'-iii0 

10 

55    59°        

10 

50"  54° 

45°— ill0 

4l)°-44° 

5 
1 
0 

Absolut  ■  maxima 
Lowest  maxima. . 

71°      7S° 
41°     47° 

7S°      75° 
3li°»    52" 

75°     77° 
61°      54" 

7S° 
3(>°* 

78° 
47° 

*  January  5,  1879,  maximum  only  37°.  January  6,  1S79,  maximum 
only  30°. 

disadvantage  "f  many  Southern  places  to  which  our 
Northern  regions  tone  us  is  that  they  are  uninteresting, 
stupid,  and  monotonous,  if  not  malarious.  It  seems  a 
long  way  from  New  York  to  New  Orleans,  but  I  do  not 
doubt  that  the  region  around  the  city  would  become  im- 
mediately a  winter  resort  if  money  and  enterprise  were 
enlisted  to  make  it  so." 

From  thisaccount  I  judge  that  Covington  bids  fair  to 
become  the  future  Lakewood  of  New  <  Orleans,  l'ass  chris- 
tian probably  has  not  so  dry  or  wind-sheltered  a  climate  as 
Covington,  but  may  probably  be  compared  to  Manhattan 

Beach  or  Long  Beach  set  down  upon  the  shore  of  the 
Cult  of  Mexico.  Instead  of  upon  that  of  the  North  Atlan- 
tic- in  latitude  40  . 

As  resorts  lying  in  the  neighborhood  of  a  great  city. 
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Now  Orleans. 
New  South  Wale*. 


TABLE  C. 

Frequency  of  Occurrence  of  Various  Daily  Minimum  Temperatures- 
Winters  of  1878-79  and  1879-80. 


Decei 
187S. 

0 
0 
0 
2 
3 
9 
8 
5 
3 
1 
0 

nber. 

1879. 



1 
3 
3 
5 
8 
5 
3 
1 
2 
0 
0 

Jam 
1879. 

ary. 
18S0. 

Febr 
1879. 

0 

0 

1 

2 

7 
8 
6 

4 

0 
0 
0 

60° 
38° 

uary. 
1880. 

0 
3 
6 

5 
5 
6 
4 
0 
0 
0 
0 

67° 
43° 

Winter  of  Winter  of 
1878-79.     1S79-80. 

70°+ 

0 
1 
2 
3 
5 
5 
4 
4 
2 
3 
2 

0 
1 

12 
9 
3 
5 
1 
0 
0 
0 
0 

66° 
42° 

0 

1 

8 

7 

15 

22 

18 

13 

5 

4 

2 

1 

i;5°-69°    

7 

(iU°-64° 

21 

tt*-b\)° 

50°-54°  

45°-49°  

19 
16 
l(i 

40°-44° 

35°-39° 

8 
1 

30°-34°  

2 

25°-29° 

0 

20<>_24o 

0 

Highest  minima. 
Absolute  minima. 

59° 
27° 

70° 
32° 

67° 
20° 

67° 

20° 

70° 
32° 

prom    to  be,  good  winter  sanatoria  for  those  who  would 
escape  the  severe  cold  of  the  Northern  Unit, 
that  season,  they  both  deserve  mention  in  this  p 
water  temperatures  appended  to  certain  of  thi 
companying  the  Report  of  the  Chief  Signal  Offii 
the  year  1881,  show  that  at  Mobile  (Lat.  30°  42'  X 
water  in  winter  is  much  colder  than  at  Punta    R 
the  Gulf  coast  of  Florida  (Lat.  26°  36'  N.),  and  i 
even  than  it  is  at  Cedar  Keys,  on  the  t 
29°  8'  N.),  and  that,  at  a  depth  of  16.8  feet,  it  varies 
42°  F.  to  55°  F.     As  Pass  Christian  is  only  seventy  miles 
distant  from  Mobile  and  only  thirty  miles  farther  south, 
I  take  it  for  granted  that  sea  bathing  would  be  quite  out 
of  the  question  at  that  place  during  the  winter  season. 

Huntington  Richards. 

NEWPORT.  The  accompanying  chart,  obtained  from 
the  Chief  Signal  Office  in  Washington,  and  representing 
the  climate  of  the  city  of  Newport,  R.  I.,  is  here  intro- 
and  as  places  which  proper  management  may  fit  to  be,  duced  for  convenience  of  reference.  A  detailed  explana- 
and  careful  clinical  and  meteorological  observations  may      tion  of  this  chart,  and  of  others  similar  to  it,  will   be 

Climate  of  Newport,  R.  I. — Latitude  41°  29',  Longitude  71°  19'.— Period  of  Observations,  August  1,  1875,  to  March  31, 
1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  14  feet. 
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found  in  the  general  article  on  Climate  ;  where  also  the 
reader  will  find  suggestions  as  to  the  best  method  of  using 
such  charts.  H.  R. 


NEW  SOUTH  WALES.  The  colony  of  New  South 
Wales,  in  Australia,  "is  bounded  by  the  Pacific  Ocean 
on  the  east,  by  Queensland  on  the  north,  by  South  Aus- 
tralia on  the  west,  and  by  Victoria  on  the  south.  It  lies 
between  28'  and  38°  south  latitude,  and  141  and  154  east 
longitude.  .  .  .  The  superficial  area  is  estimated  at 
310,000  square  miles,  or  about,  one-tenth  of  the  whole  of 
Australia  ;"  and  the  colony  "  is  no  less  than  three  limes 
the  size  of  Great  Britain  and  Ireland,  and  larger  than  any 
state  in  Europe  except  Russia"  ("  Encyclopaedia  Britan- 
nica  ").  The  coast,  lino  on  the  Pacific  is  about  seven  hun- 
dred miles  long,  and  extends  in  a  direction  from  N.X.Iv 
to  S.S.\Yr.  Parallel  with  the  line  of  the  coast  a  chain  of 
mountains,  having  an  average  height  of  2,500  feet,  runs 
from  the  northern  to  the  southern  boundary  of  the  col- 
ony. The  highest  portion  of  this  range  is  at  or  near  the 
southern  boundary,  close  to  the  confines  of  Victoria, 
where  Mount.  Kosciusko,  its  loftiest  peak,  attains  an  ele- 
vation of  7,300  feet.  The  distance  from  the  mountains 
to  the  coast  is  about  thirty  miles  at  this  southern  end  of 
their  course  through  the  colony  ;  in  the  north,  close  to  the 
Queensland  border,  they  stand  about  sixty  miles  back 
from  the  coast  ;  and  at'a  point  about  half-way  between 
these  points,  and  some  one  hundred  miles  to  the  north  of 
Sydney  the  strip  of  land  intervening  between  the  moun- 
tains and  the  sea  attains  its  greatest  breadth,  being  about 
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one  hundred  and  fortj  miles  wide.  .1  u-t  back  of  Sydney 
itself  this  width  i-  considerably  leas,  nol  exceeding  m 
ty  five  miles  "  The  cresl  of  this  range  is  in  some  plact  - 
narrow;  in  others  it  Bpreads  oul  into  a  wide  tableland. 
The  eastern  slopes  are  somen  hal  rugged  and  precipit 
the  sandstone  especially  being  deeply  fissured  by  the  water- 
courses ;  bul  along  the  greater  pan  of  the  coasl  there  is  a 
lull  of  flat  land,  generally  ol  ereat  fertility  ("  Encyclo- 
paedia  Britannica  i  On  their  western  side  the  moun- 
tains slope  down  gradually  into  the  great  inland  basin  of 
Australia.  In  the  article  on  Melbourne  reference  has 
been  made  to  this  Inland  or  transmontane  portion  of  New 

South  Wales!-/'/-    page   ',|s.   vol.   iv.i,  and.  as  the  eastern 

or  cismontane  pari  01  the  colony  is  also  resorted  to  by 
invalids  (New  South  Wales  and  Victoria  being  the  two 

injit  rulures  t'n  New  South   Wales,  derived  from  A 

K.i  in  m  'J''  nijit  ratures 


Australian  colonies  most  in  rogue  for  this  purpose  .  it  may 

interest  the  reader  to  have  Bet  before  him  a  brief   outline 

iimmary  of  the  climatic  conditions  which  are  to  be 

found  in  various  parts  of  tliecolony.  A  very  lull  account 
of  the  climate  of  New  south  Wales  is  given  in  Dr.  Julius 
Hann's  "Handbucb  der  Klimatologie,"  and  from  this 
source  an-  derived  all  the  climatic  <lata  presented  in  this 
article.  On  page  681  ol  Dr.  Hann's  hook  there  is  pre- 
sented a  table  giving  the  mean  temperatures  in  January 
(the  midsummer  month),  in  April,  in  July  (the  mid- 
winter month),  and  in  October,  and  also  the  yearly  mean 
temperature  of  no  less  than  thirty-five  stations  lying  in 
various  parts  of  the  colony.  From  this  table  I  have  se- 
lected the  data  of  sixteen  places,  as  s(-t  forth  in  the  ac- 
companying chart.     The  first  four  stations  mentioned 

verage  of  Daily  Maximum  and  Minimum  ;  also,  Average 

(Dr.  .hi!  i 'i«  Hi  mi.) 


Name  of  station. 


Port  Maquarie  (20  J 



Car*  SI    i'.  "■  •'■   '■ 

I  (70  fold   1  .:■      in  i-    MB) 


ind  Itiver  (4  years). 
Windsor  1 11  years) 


Armidale  (10  years) . 
Kiandra  <■">  ya 


Narrabri  (9  years) 

Muldgee  U  year-!    

Bathurst  (13  years)  ... , 
\\  ftgga  Wagga  Hi  years). 
Albury  1 9  years  i   


Deniliqnin  (13  years)  . . 
Boston  (3  years) ....... 

Wentworth  (7  years). . . 


Latitude.      Longitude, 


152°  54' E. 
151°  ll'E. 
1  51  !">'  B. 
1  19    .-)!»'  E. 

153°  O'K. 
1511°  bW  K. 


0 
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£ 

e    • 

SB 

S  o 

e 

"-c 

=  ^ 

IS 

£ 

Q 

Feet. 

Miles. 

53 

2 

154 

17U 

108 

66 

28 

66 

31 

8,289 

81 

4.462 

87 

754 

196 

Mean  temperature. 


Jan.        April.        July. 


52  16 
51.98 


1.5119     116 

2,198      92 

159 

668     171 


35°  32'  S 
34°  32'  S, 
34°    s'  8, 


73.04 
71.24 
71.06 
68.72 

77.72 
72.68 

69.26 
57  74 

84.38 
77.90 
71.96 

77.18 
75.74 

75.71 
S3. 12 

Sll.eii 


65.66 

64.68 
68.68 

62.24 

68.72 
62.96 

66.80 

44.;* 

68.64 
68.1 1 
66.84 
60.62 

61.70 

61.88 
65.84 
64.22 


October.     Year. 


53.78 
48  92 

43.34 
33.08 

50.54 
47.66 
42.08 
44.96 
44.42 


63.68 
63.50 
61.18 

59.72 

70.16 

57.38 
41.42 

70.84 
61.16 

57.02 
61.70 
58.64 


46.04  60.44 
50.00  66.88 
5H.54        65.80 


64  04 

61    ss 

60.26 

67  46 
61.70 

66.48 

45. 1 1 

68.54 

62. 12 
56.  s  i 
60.62 

59.54 

60  62 
64.76 
64.40 


E  = 


90.88       86.68 
100.04* 

88.06 

92.12         :,7.76 


110.48 
93.20 


113  54 
106.62 

104.72 
106  52 

111.92 


26.78 

19.76 
00.50 

! 
27.14 
19.76 
26.70 
23  54 


113.72        26.42 

1 1 8  '.'4  • 
115.16 


*  Absolute  maximum  since  1S56  =  105.  26-  1'.     Absolute  minimum  =  36.86°  F. 

'  Absolute  maximum  observed  during  past  ten  years  =  124.52°  F. 

N.B.— Dr.  Harm  does  nol  specify  the  duration  of  the  period  of  observations  from  which  the  average  extreme  temperatures  are  derived.  I 
assume  that  it  was  the  same  as  that  of  the  period  from  which  were  derived  the  monthly  averages.  The  last  two  of  the  seven  temperature  columns 
are  taken  from  a  table  on  pajje  636  Of  the  "'  Handbueh  der  Klimatologie :  *'  all  the  other  columns  are  from  a  table  on  page  681. 

tion  of  the  colony  might  lead  the  reader  to  derive  an  ex- 
aggerated idea  of  the  summer  heat  of  that  region,  did  lie 
not  observe  that  the  mean  temperature  of  January,  the 

midsummer  month,  is.  in  every  instance,  far  below  the 
average  yearly  maximum,  and  that  in  no  instance  is  it 
more  than  a  very  little,  if  at  all,  greater  than  the  mean 
of  the  corresponding  month  (July)  at  many  places  in  our 
own  Southern  States.  The  daily  range  of  temperature  is 
everywhere  great  in  New  South  Wales,  greatest  of  all  in 
the  inland  region.  Such  variation  is  more  marked  in 
summer  than  in  winter.  At  Sydney  the  nycthemeral 
range  averages  only  14"22  P.  (7. it  ('.).  and  it  is  about 
the  same  in  summer  as  in  winter.  At  Deniliquin,  on  the 
other  hand,  the  mean  daily  variation  throughout  the  year 
is  33.5  F.;  the  mean  afternoon  temperature  in  summer 
is  87.02  F..  the  mean  morning  minimum  at,  that  season 
is  53.42  F. .  giving  a  mean  daily  range  in  summer  of 
35.20°  F.  In  winter,  at  this  same  station,  the  average 
daily  range  is  :$1.S(S  F. ;  1  he  average  daily  minimum  be- 
ing  28.22  F.;  the  average  daily  maximum  being  <>0.08° 
F.  Although  not  strictly  falling  under  a  discussion  of 
the  climate  of  New  South  Wales,  it  may,  nevertheless, 
interest  the  reader  to  learn  that  at  Alice  Springs,  a  station 
lying  in  the  very  centre  of  the  Australian  continent,  this 
same  tendency  to  great  variation  in  the  daily  tempera- 
ture, which  is  characteristic  of  the  climate  of  all  parts  of 
extra-tropical  Australia  (and  especially  of  the  interior)  is 
still  noticeable,  despite  the  tact  that  this  station  is  situated 
within  a  quarter  of  a  degree  of  the  Tropic  of  Capricorn. 
Thus  we  are  told  by  Dr.  Bann  that  at  Alice  Springs  the 
average  daily  variation  throughout  the  year  in   1879  was 


are  sriven  as  types  of  the  coast-lying  region  where  the 
climate  is  modified  by  oceanic  influences,  and  where,  in 
consequence,  we  find  the  nearest  approach  to  equability 
of  temperature.  The  two  next  following  stations  repre- 
sent the  low-lying  region  between  the  sea  and  the  moun- 
tains. The  two  stations  Armidale  and  Kiandra  are  types 
of  the  mountain  climate  of  New  South  "Wales.  Kiandra 
lies  in  the  valley  of  the  Snowy  River,  about  forty  miles 
distant  from  .Mount  Kosciusko,  and  in  this  region  is  prob- 
ably to  be  found  the  coldest  climate  existing  in  Austra- 
lia. An  abs, .lute  minimum  temperature  of  —  7<>  F.  at 
Kiandra  is  mentioned  as  being  of  occasional  occurrence 
(by  Mr.  Russell,  Royal  Astronomer  at  Sydney,  quoted 
by  Dr.  Ilann).  The  stations  from  Narrabri  to  Albury 
represent  the  western   slope  of  the  mountains  and  the 

eastern    portion  of    the    inland    basin.      Of  the   hist    three 

staiions,  Wentworth  lies  at,  the  junction  of  the  Darling 
and  Murray  Rivers,  in  the  southwestern  portion  of  the 
colony;  Euston  lies  upon  the  Murray,  some  sixty  miles 
distant  from  Wentworth  ;  and  Deniliquin  lies  upon  a 
tributary  of  the  same  river,  some  thirty  miles  north  of 
the  Victoria  line.  All  three  stations  taken  together  rep- 
resent the  lower  lying  portion  of  the  central  basin. 

A  warm  current  washes  the  coast  of  New  South  Wales, 
the  temperature  of  the  water  in  winter  being   from  5     F. 

to  8    F  warmer  than  that  of  the  air  (Russell,  quoted  by 

Bann),      A  comparison  of  tin-  data  given    in  the  table  for 

Sydney  ami  for  Wentworth,  respectively,  will,  in  some 
measure,  demonstrate  the  equalizing  elicit  of  the  ocean 
upon  the  temperatures  along  the  coast.  The  extremely 
high  maximum  temperatures  occurring  in  the  inland  por- 
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Now   Sou  Hi    Ualin. 
New  York  City. 


30.78°  F.,  and  that  in  the  two  summer  months  (December 
and  January)  of  that  year  it  was  31.50'  P.* 

The  hot  winds,  or  "  brick-fielders,"  described  in  the 
article  on  Melbourne,  occur  also  at  Sydney  and  along 
the  whole  east  coast  of  New  South  Wales;  bul  these 
winds  are  far  less  frequent  in  occurrence  along  the  east 
coast  than  they  are  along  the  south  coast  of  Australia. 
At  Melbourne  we  have  seen  that  they  blow  on  the 
average  nineteen  times  in  the  course  of  the  year  ;  at 
Sydney  they  occur  on  the  average  but  three  or  four 
times,  never  oftener  than  seven  or  eight  times  (Rus- 
sell,  quoted  by  llann).  At  Melbourne  they  are  north 
winds;  at  Sydney  they  blow  from  the  northwest.  The 
temperature  at  Sydney  during  the  prevalence  of  such  a 
wind  varies  between  27°  C.  and  43°  C.  (SO.tT  F.  and  109° 
F.),  but  seldom  reaches  38°  C.  (100.4°  F.).  An  int<  rest 
ing  account  of  the  hot  winds  at  Sydney,  given  by  the 
Royal  Astronomer,  Mr.  Russell,  is  quoted  by  Dr.  Hann. 
As  a  general  rule,  such  a  wind  begins  in  the  forenoon, 
lasts  but  one  day,  and,  on  the  afternoon  of  that  day,  is 
brought  to  an  end  by  the  occurrence  of  a  violent  thun- 
derstorm, known  as  a  "  burster,"  which  cools  the  air  very 
rapidly.  Mr.  Russell  tells  us  that  on  such  an  occasion 
he  has  known  the  thermometer  to  fall,  within  fifteen  min- 
utes, from  106.88°  F.  down  to  84.93°  F. 

The  prevailing  winds  along  the  coast  of  New  South 
"Wales  are,  in  summer,  the  northeast,  southeast,  soulh, 
and  east,  ;  in  winter,  the  west,  southwest,  south,  and 
northwest.  Rain  comes  almost  exclusively  with  winds 
from  the  east  and  southeast ;  the  south  wind  brings,  how- 
ever, the  heaviest  single  falls  of  rain.  In  speaking  of 
these  very  heavy  single  falls  of  rain,  Mr.  Russell  (Hann, 
op.  cit.)  tells  us  that  on  more  than  one  occasion  more  than 
51)  ctm.  (19|  inches)  has  been  known  to  fall  within  twenty- 
four  hours.  Dr.  Hann  tells  us  that  it  is  a  characteristic 
of  the  rains,  both  along  the  east  coast  of  Australia  and 
also  in  the  interior,  that  they  frequently  occur  in  the 
form  of  heavy  showers.  Thus  at  Sydney,  on  sixty  per 
cent,  of  the  days  on  which  rain  fell,  the  amount  of  the 
fall  within  the  twenty-four  hours  varied  from  one-half 
inch  to  six  inches  of  water. 

With  respect  to  the  total  amount  of  the  annual  rain- 
fall we  find  that  it  is  greatest  along  the  coast,  least  in 
the  far  inland  districts.  Thus  at  Sydney  the  mean  an- 
nual rainfall  is  50.78  inches,  at  Cape  St.  George  it  is  55.51 
inches,  at  Armidale  29.92  inches,  at  Bathurst  25.19  inches, 
at  Deniliquin  17.71  inches,  and  at  Euston  only  11.81  inches 
(Hann,  op.  cit.).  According  to  a  table  given  by  Dr.  Hann, 
showing  the  percentage  of  the  total  rainfall  occurring  in 
each  month  at,  various  stations,  winter  is  the  driest  sea- 
son in  the  interior;  spring  the  driest  season  along  the 
Ci  >ast.  The  average  number  of  days  in  the  year  on  which 
rain  falls  is  about  one  hundred  in  the  coast  region  ;  in 
the  upper  half  of  the  interior  district  it  is  thirty-nine  ;  in 
the  lower  half,  sixty-eight  (Hann,  op.  cit.  pp.  645  and  649). 
As  to  cloudiness  of  sky,  we  are  told  by  Dr.  Hann  that  the 
mean  annual  percentage  of  cloud  along  the  coast  varies 
from  fifty  to  sixty  ;  that  in  the  interior  it  varies  from 
twenty  to  thirty. 

Relative  humidity  figures  for  New  South  Wales  are 
not  given  by  any  of  the  authorities  whom  I  have  con- 
sulted. 

Mr.  Isaac  B.  Brown,  Jr.,  late  Surgeon  Superintendent 
of  H.  M.  Emigration  Service,  in  his  little  work  on  the 
climate  of  Australia  ("  Australia  for  the  Consumptive  In- 
valid :  the  Voyage,  Climates,  and  Prospects  "),  pronounces 
in  favor  of  New  South  Wales  as  being  the  best  part  of 
Australia  for  invalids  ;  but  he  says  that  they  should  not 
attempt  to  live  in  Sydney.     The  reference  to  the  inland 


*  The  mean  daily  maximum  in  those  two  months  was  103.28°  F.,  while 
the  mean  daily  minimum  was  71.78°  P.  The  extreme  summer  tempera- 
tures of  this  interior  region,  and  its  great  yearly  range  of  temperature, 
are  exemplified  by  an  extract  made  by  Dr.  Hann  from  reports  "i  the 
traveller  Stuart.  Mr.  Stuart  observed  in  the  interior  of  Australia  an 
absolute  maximum  temperature  of  131°  F.  in  the  shade  (January  21, 
1646),  and  reported  that  the  surface  of  the  ground  was  km  heated,  that 
matches  accidentally  dropped  upon  it  were  kindled  immediately — l,Zu- 
fallig  fallengelassene  Zundhdlzchen  sich  sogleich  entziindeten  "  I  Hann, 
op.  cit.).  On  the  other  hand,  in  winter  he  observed  a  minimum  temper 
atnre  of  24.08°  F. 


region  of  New  South  Wales  made  in  the  artii 

bourne   (vol.    i\\.    p.  70S)    will    lend   an    i 

meteorological  data  from  that  region  as  have  1 

Sen  ted,  by   chart    and  otherwise,    in   the   presi 

Lying,  as  it  does,  considerably  farther  north 

to  the  equator  than  does  the  coast  region  of  Victoria,  the 

cismontane   or  eastern   portion   of   New  South    \\ 

rather  warmer  in  winter,  and  has  a  heavier  rainfall  ;  but 

in  general  it  maybe  said  that  what  bolds  goi 

one  region,  in  regard  t<>  climato-therapy,  will  hold  good 

also  for  the  other  (see  Melbourne). 

Huntington  "Richards. 

NEW  YORK  CITY.    The  accompanying  chart,  repre 
senting  the  climate  of  the  city  of  New  York,  and  obtained 
from  the  Chief   Signal  Office   in  Washington,  is  here  in 
troduced  for  convenience  of  reference.     A  detailed  ex 
planation   of  this,   and   of  other   similar   charts,    will   be 
found  in  the  article  on  Climate ;  where,  also,  the  reader 
may  find  suggestions  as  to  the  best  method  of  using  these 
charts. 

Data  concerning  the  climate  of  New  York,  and  not 
given  in  this  table,  may  be  found  in  vol.  ii.,  art.  Col 
orado  Springs,  Table  F,  on  page  238,  and  Table  .1.  on 
page  2:'.!) ;  also,  art.  Davos,  pages  358  and  359  ;  also, 
art.  Denver,  page  404;  and  in  vol.  v.,  arts.  Montreal, 
New  Mexico,  and  Old  Point  Comfort. 

Under  the  first  of  these  references  is  given  the  mean 
daily  range  of  temperature  at  New  York,  and  al  fifteen 
other  stations  ;  under  the  second  is  given  the  total  move- 
ment of  the  wind  during  the  year  1880  at  New  York,  and 
at  twelve  other  stations.  In  the  article  describing  Davos 
the  two  references  are  to  tables  which  show,  respectively, 
the  sun-temperatures  during  ten  months  of  18S0  at  New 
York  and  at  Chateau  d'Oex,  and  a  comparison  between 
the  atmospheric  humidity  of  Davos  and  of  New  York. 
In  the  article  on  Denver  will  be  found  a  table  similar  to 
the  one  just  mentioned,  showing  the  comparative  dryness 
of  the  Denver  and  New  York  City  climates.  A  table 
roughly  illustrating  the  frequency'  of  occurrence  of  winds 
having  a  velocity  of  thirty,  thirty-five,  forty,  and  forty- 
five  miles  per  hour  at  New  York  City  and  at  Denver  din- 
ing the  twelve  months  June,  1880,  to  July,  1881,  and  also 
showing  the  actual  number  of  calms  recorded  at  both 
places  during  the.  year  1880,  stands  in  the  same  column 
with  the  table  of  comparative  humidities. 

There  are  two  errors  in  this  wind-table  of  Denver  and 
New  York  City,  for  which  I  am  to  blame,  and  which  I 
improve  this  opportunity  to  correct.  The  figures  1 1  and 
34  in  the  last  line  of  the  table  refer  to  observations,  not  to 
days  ;  and  the  period  during  which  such  observations 
were  recorded  did  not  coincide  with  that  specified  at  the 
head  of  the  table,  but  comprised  the  twelve  months  of 
the  year  1880. 

The  Montreal  reference  is  to  a  table  wherein  the  cli- 
mates of  New  York  City  and  of  Montreal  are  contrasted 
in  regard  to  average  temperature  (data  based  on  obser- 
vations covering  a  number  of  years),  in  regard  to  the 
percentage  of  possible  sunshine  enjoyed  during  a  single 
year  (1882),  and  in  regard  to  the  rainfall,  snowfall,  and 
number  of  days  on  which  rain  and  snow  fell  during  this 
same  year.  The  New  .Mexico  reference  is  to  a  table  Bet- 
ting forth  the  comparative  windiness  of  New  York  City 
and  of  thirteen  Other  stations  during  the  winter  season 
November,  1880,  to  March,  1881,  inclusive.  The  Old 
Point  Comfort  reference  is  to  two  tables  showing  the 
relative  frequency  of  occurrence  of  certain  maximum 
and  minimum  temperatures  at  New  York  City.  Boston, 
and  Norfolk,  \'a.  A  study  of  these  tables,  so  far  as  they 
go,  reveals  the  fact  that  difference  in  latitude  does  not 
play  an  equal  part  in  the  modification  of  climate  indi- 
cated by  the  frequency  of  occurrence  of  maximum  and 
minimum  temperatures  respectively. 

In  proportion  to  their  difference  in  latitude  the  Boston 
and  New  York  climales  during  the  season  in  question 
approximate   more    closely   than   do   the    New    York   and 

Norfolk  climates,  so  far  as  concerns  maximum  tempera- 
tures and  mean  temperatures.  On  the  other  hand,  so  far 
as  concerns  the  occurrence  of  minimum  temperatures, 
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'  v    ;       Latitude  40°  48' ',  Longitude  74   0'.— Period  of  Obunattoru   November  1,  W!Q,  December 

81,  1883. — Elevation  a)  Plat  n  abovt  uu  Sea  level,  Kfeet. 
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•N.B.     In  the  New  York  chart,  as  printed  in  the  general  article  on  "Cli- 
mate," the  mean  temperature  of  the  warmest  win  .  duringthe 
i  from  November  1,  1810,  to  December  81,  1888  (GoL  B.,  "  winter"  line, 
left  hand  -                                ven  as  :»i.  i     1'.     This  figure  in  the  present 

charl  :.  -    P.,  on  the  authority  oi  a  letter  from  the  Chief 

Signs   i  I  Fi  bru  an   15,  1887,  and  sent  in  reply  to  a  letter  of  in- 

quiry written  February  n.  ivS. 

there  seems  to  be  a  greater  difference  between  Boston 
and  Nt'\\  York  than  there  is  between  New  York  and 
Norfolk  in  proportion  to  their  respective  differences  in 
latitude.  Ii  would  also  appear  thai  this  greater  dif- 
ference is  more  marked  in  the  spring  than  it  N  in  the 
winter,  and  thai  in  the  spring  the  New  Fork  City  cli- 
mate tends  to  be  decidedly  milder  than  thai  of  Boston. 
in  respei  I  to  maximum  temperatures  in  April,  the  differ- 
ence between  the  three  places  is  nearly  proportional  to 
their  difference  in  latitude,  Hunlim  d». 

NIEDERBRONN  is  a  small  town  in  Alsace,  not  far  from 
Strasburg,  lying  in  a  valley  at  an  elevation  of  about  650 
feel  above  t  Be  level  of  the  sea. 

The  accommodations  for  bathing  are  rather  d<  fective, 
patients  being  obliged  to  take  their  baths  in  their  own 

r ns     The  season  at    Niederbronn  extends  from  the 

middle  of  Ma\  to  the  end  of  September.  A  course  of 
treatment  usuallj  occupies  about  a  month. 

There  are  two    medicinal    springs,  one  of   which  has 


been  analyzed  by  Korsmann,  who  gives  the  following 
proportions  : 

Grammes. 

Sodium  chloride :i 

Potassium  eliloride    0.18196 

Calcium  chloride 0.79446 

Lithium  eliloride 0.1 

Magnesium  chloride 0.81171 

Calcium  carbonate 0.17'.<12 

Magnesium  carbonate 0.( 

Ferrous  carbonate 0.1 

Calcium  sulphate 0.07417 

Solium  bromide 0.1 

Manganous  oxide i 

Silicic  acid 0.00100 

Total  solids 4.02705 

In  addition  to  these  appreciable  quantities,  there  are 
traces  of  ammonium  chloride,  sodium  iodide,  aluminium, 
and  arsenious  acid. 

The  waters  are  taken  internally,  and  used  in  the  form 
of  baths  and  douches.  They  tire  used  in  the  treatment 
of  scrofulous  affections,  certain  forms  of  dyspepsia,  con- 
stipation, obesity,  and  congestions  of  the  liver,  uterus, 
and  other  abdominal  organs.  T.  L.  8. 

NIGHTSHADE.  DEADLY  {Morelle,  Codex  Med 
limn  nigrum  Linn.  ;  Order, Solanaeea.  A  common  Euro- 
pean weed,  growing  abundantly  in  rich  waste  places.  It 
is  a  low  annual,  with  branching  stem-  two  or  three  deci- 
metres high,  pointed,  oval,  or  deltoid,  dentate-  or  sinuate- 
bordered  leaves,  and  small,  while  flowers,  with  the  same 
structure  as  those  of  Dulcamara.  Fruit,  greenish-black 
berries,  about  as  large  as  gooseberries.  The  whole  herb 
i-.  official.  It  contains  a  minute  quantity  of  the  alka- 
loid Solanin* .  w  hich  is  found  in  a  number  of  other  species 
of  this  genus  (potato,  tomato,  dulcamara,  etc  ),  and  to  this 
it  owes  what  small  activity  it  has.  In  spile  of  its  formid- 
able name.  Deadly  Nightshade  is  a  rather  weak  drug,  and 
is  even  used  in  some  places  as  a  potherb,  like  spinach  :  cli- 
mate and  soil,  however,  musl  have  some  effeel  upon  it, 
for  it  is  not  always  so  innocent  or  agreeable.  As  a  med- 
icine ii  is  not  worth  notice.  If  the  paralyzing  qualities 
of  solanine  are  desired,  the  alkaloid  itself  had  best  be 
given.     This  is.  however,  very  rarely  done. 

Ai. inn  Plants— See  BELLADONNA. 

Allied  Drugs.— See  Bittbrswsbt.    11*.  P.  Bulks. 

NITRIC  ACID.  Aqua  fortit.  Under  the  title  Acidum 
Nitricum,  Nitric  Acid,  the  l".  S.  Pharmacopoeia  makes 
officinal  "  a  liquid  composed  of  69.4  per  cent,  of  absolute 
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Nitric  Acid  [HN03]  and  30.6  per  cent,  of  water."  Such 
grade  of  nitric  acid  is  "  a  colorless,  fuming,  very  caustic 
and  corrosive  liquid  of  a  peculiar,  somewhat  suffocating 
odor,  and  a  strongly  acid  reaction.  Specific  gravity,  1 .420. 
By  heat  it  is  completely  volatilized.  It  dissolves  copper 
with  evolution  of  red  vapors,  and  stains  woolen  fabrics 
and  animal  tissues  a  bright  yellow"  (U.  S.  Ph.).  Nitric 
acid  must  be  kept  in  glass-stoppered  bottles.  Nitric  acid, 
although  colorless  when  freshly  made  and  perfectly  pure, 
is  more  apt,  as  practically  met  with,  to  be  of  a  distinct, 
yellowish  shade.  It  mixes  in  all  proportions  with  water 
and  alcohol.  It  is  a  pretty  potent  oxidizer,  yielding  up 
a  portion  of  its  oxygen  to  oxidizable  material,  and  it  has 
a  strong  affinity  for  water,  by  reason  of  which  affinity,  in 
part,  it  is  powerfully  caustic  to  animal  tissues. 

The  medicinally  valuable  properties  of  strong  nitric 
acid  are  the  power  of  the  acid  to  oxidize  on  the  one  hand, 
and  to  cauterize  on  the  other.  By  its  oxidizing  virtues 
nitric  acid  is  a  serviceable  disinfectant  in  situations  where 
its  corrosive  action  will  do  no  injury ;  and  its  cauterant 
powers  are  convenient  for  surgical  application.  The 
acid  burns  searchingly  and  thoroughly,  yet  not  unman- 
ageably. For  application,  if  it  be  necessary  to  carefully 
limit  the  area  for  cauterization,  the  same  should  be 
bounded  by  a  ring  of  oil  or  an  edge  of  adhesive  plaster, 
closely  applied.  The  acid  is  then  applied  by  a  glass-rod 
or  bit  of  stick,  care  being  taken  to  avoid  undue  excess. 
Swallowed  in  any  considerable  quantity  nitric  acid  is  a 
powerful  corrosive  poison,  producing  effects  substantially 
similar  to  those  caused  by  sulphuric  acid  (see  Sulphuric 
Acid).  The  most  striking  difference  between  the  poison- 
ing by  the  two  several  agents  is,  that  in  sulphuric  acid 
corrosion  the  sloughs  tend  to  be  brown  or  blackish,  while 
in  that  from  nitric  acid  they  are  yellow.  Inhalation  of 
the,  fumes  of  nitric  acid  may  also  kill. 

In  proper  dilution  nitric  acid  operates  physiologically, 
as  do  all  the  sour  mineral  acids  (see  Sulphuric  Acid),  and 
shares  with  hydrochloric  acid  a  sort  of  selective  efficacy 
in  disorders  of  the  digestive  apparatus.  Vomiting,  from 
many  causes,  is  often  effectually  relieved  by  nitric  acid, 
and  so  is  diarrhoea,  and  so  is  the  functional  disorder  of 
digestion  commonly  ascribed  to  sluggish  action  or  even 
congestion  of  the  liver.  Even  a  special  curative  action 
over  constitutional  syphilis  has  been  proclaimed  of  nitric 
acid,  but  is  at  the  present  day  quite  properly  discredited. 
For  internal  giving,  the  following  preparation  of  the  U. 
S.  Pharmacopoeia  is  to  be  used  : 

Acidum  Nitricum  Dilutum,  Diluted  Nitric  Acid.  This 
preparation  is  a  simple  dilution  of  the  officinal  strong 
acid  with  distilled  water,  in  the  proportion  of  six  parts 
of  added  water  to  each  one  of  acid.  It  represents  ten  per 
cent,  of  absolute  nitric  acid ;  is  a  colorless  and  strongly 
sour  liquid,  non-corrosive  but  highly  irritant.  Its  spe- 
cific gravity  is  1.059.  The  internal  dose  is  from  twenty 
to  forty  drops,  largely  diluted  with  water,  and  the  mouth 
to  be  well  rinsed  after  the  taking  of  each  dose. 

,  Edward  Curtis. 

NITRITES.  Physiological  experimentation  and  clin- 
ical testing  with  a  number  of  different  nitrites,  both  of 
metallic  and  ethereal  bases,  have  now  developed  the  fact 
that  such  compounds  possess  certain  strongly  marked 
properties  in  common.  These  properties  evidently  belong 
to  the  acid  radicle  of  these  salts,  so  that  the  nitrites  are 
to  be  regarded  as  forming  a  natural  grqup  of  medicines 
whose  peculiar  virtues  are  due  to  nitrous  acid.  The  ef- 
fects wrought  by  nitrites  upon  the  animal  system  are, 
broadly,  twofold,  as  follows  :  On  the  one  hand,  a  chem- 
ical change  in  the  composition  of  haemoglobin,  and,  on 
the  other,  an  influence  upon  nervous  and  muscular  struct- 
ures, showing  itself  by  profound  and,  in  sufficient  dos- 
age, even  fatal  derangement  of  function.  As  regards  the 
effects  upon  the  blood,  it  is  observed  that  in  an  animal 
under  the  influence  of  a  nitrite  the  arterial  and  the  ve- 
nous blood  have  both  acquired  in  common  a  peculiar 
chocolate  hue,  which  does  not  change  when  the  drawn 
blood  is  agitated  with  air.  Examined  by  the  spectroscope 
such  blood  shows  a  replacement  of  the  bands  of  haemo- 
globin by  those  of  a  new  compound  (Gamgee)  very  prob- 


ably identical  w  ith  il  -  yler  ; 

and,  tested  chemically,  this  changed  haemoglobin  is  found 
to  have  its  ozonizing  power  ver,  eriou 
Treatment  with  ammonia  restores  normal  coloi 
mal  functional  power  to  this  nitrite-poisoned  blood.  The 
nervous  and  muscular  derangements  produced  by  nitrites 
areas  follows:  In  moderate  dosage  there  are  felt  a  ful- 
ness and  throbbing  of  the  head  and  neck,  with  almosl 
simultaneous  very  rapid  and  disorderly  action 
heart,  and  excited  and  panting  breathing.  The  face  is 
deeply  flushed  and  feels  uncomfortably  hot,  but  the  in- 
ternal general  temperature  is  found  by  the  thermometer 
to  tend  to  fall.  So,  too,  though  the  heart  and  carotids 
are  felt  to  throb  disagreeably  hard,  yet  arterial  tension  is 
proved  to  suffer  a  very  great  decline,  obviouslv  due  to  the 
general  capillary  dilatation,  of  which  the  flushed  face  is 
an  evidence.  In  large  doses,  as  observed  in  animal  ex- 
perimentation, initial  great  acceleration  of  the  heart's  ac- 
tion and  violent  and  hurried  breathing  are  followed  by 
slow,  irregular,  and  failing  pulse  and  respiration,  fall  of 
temperature,  weakened  voluntary  and  reflex  motor  ac- 
tivity, and,  finally,  death  by  respiratory  arrest.  As  re- 
gards the  mechanism  of  these  derangements,  the  initial 
circulatory  phenomena — acceleration  of  pulse,  capillary 
dilatation  and  sinking  of  blood-tension- — are  mainly  the 
expressions  of  paralysis,  severally,  of  cardiac  inhibition, 
of  resisting  power  of  the  muscular  elements  of  the  arteri- 
oles and.  to  a  less  degree,  of  vasomotor  control  over  the 
same.  The  heart-failure  following  large  dosage  is  prob- 
ably due  to  direct  poisoning  of  the  cardiac  musculature  ; 
the  agitated  and  panting  breathing  of  the  earlier  stages 
of  the  nitrite  effect  seems  to  be  secondary  to  the  other 
derangements,  but  the  final  arrest  of  respiration  in  fatal 
poisoning  appears  to  result  from  direct  paralysis  of  the 
nerve-centres  concerned  in  the  function.  Similarly,  the 
failure  of  voluntary  and  reflex  motor  power  seems  to  be 
mainly  from  paralysis  of  the  motor  tract  of  the  cord,  al- 
though to  a  certain  extent  the  muscular  contractility  is 
itself  impaired. 

Nitrous  acid  in  combination  is  thus  seen  to  be  an  agent 
that  immediately  attacks  the  ozonizing  function  of  the 
blood  and  the  vital  endowments  of  nerve  and  muscle-tis- 
sues. Many  have  thought  that  the  paralytic  phenomena 
are  probably  but  consequences  of  the  blood-lesion,  but 
various  physiological  considerations  make  it  more  likely 
that  they  result  from  immediate  and  independent  poison- 
ing of  the  substance  of  the  nerve-centres. 

The  principal  therapeutic  applications  of  the  nitrites 
are  to  relieve  spasms,  or  pains  referable  to  spasm,  and 
to  arouse  the  heart  in  syncope.  The  most  notable  in- 
stances of  the  first  application  are  the  use  of  nitrites  in 
the  treatment  of  angina  pectoris,  spasmodic  asthma,  and 
epilepsy.  In  the  first  two  of  these  diseases  nitrites  often 
prove  of  astonishing  temporary  power,  but  in  the  last 
they  are,  as  compared  with  bromides,  second-rate  in 
efficacy.  Still,  in  some  cases  of  epilepsy,  where  bromides 
have  ceased  to  impress  or  where  the  supervention  of 
bromism  has  forced  their  discontinuance,  nitrites  have 
shown  themselves  serviceable  alternates  (Law).  For  the 
relief  of  syncope  nitrites  are  theoretically  indicated  where 
the  cardiac  arrest  is  presumably  referable  to  excess  of 
inhibition  ;  and,  clinically,  the  nitrite  of  amy]  has  been 
reported  to  have  restored  hdart-action  in  cases  of  syncope 
from  emotion,  from  haemorrhage,  and  from  chloroform- 
poisoning. 

As  regards  the  individual  nitrites  used  in  medicine, 
two  only  are  found  in  officiaa]  preparations  of  the  V.  8. 
Pharmacopoeia,  both  of  them  nitrites  of  ethereal  bases, 
namely,  the  nitrites  of  ethyl  and  of  a/myl ;  but  also,  though 
uuorticinal,  the  nitrites  of  the  alkali-metals  •potassium  and 
sodium  have  been  experimented  with,  and,  of  late,  the 
sodic  salt  has  been  considerably  prescribed  in  medicine. 
Properly  also,  nitroglycerin  should  be  included  in  a  sum- 
mary of  the  group  of  nitrite  medicines,  since,  though  not 
itself  a  nitrite,  there  is  little  doubt  that  its  medicinal 
effects  are  wrought  by  a  nitrite  resulting  from  decompo- 
sition of  the  nitro-glycerin  within  the  body.  In  this  place 
ethylic,  amylic,  potassie,  and  sodic  nitrites  will  be  discussed, 
nitro-glycerin  being  treated  of  under  its  own  title. 
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Ethylic  VitriU  .  CiH»NO,.  Ethylic  nitrite,  formerly 
called  nitric  ether,  and  now  nitrous  ether,  is  a  compound 
thai  forms  by  reaction  of  nitric  acid  with  alcohol.  Ii  is 
an  ethereal  Quid  of  agreeable  apple-like  flavor  and  pun- 
gent tasU — exceedingly  volatile,  somewhat  soluble  in 
water,  and  more  rreely  in  alcohol.     Experimented  with 

in  tlic  pure  condition,  this  bodj  product  ■  pi ptly  and 

fully  the  classical  effects  of  the  nitrites  as  above  Bel  forth 
(Richardson).  Ii  is  used  in  medicine,  however,  only  in  the 
form  of  a  weak  alcoholic  solution — the  time-honored  and 
well-known  preparation  formerly  called  sweet  spirit  of 
nitn ,  i »ui  now  officinal  in  the  U.  8.  Pharmacopoeia  under 
tin-  title  S  Etherie  Nitrosi,  spirit  of  Nitrous  Either. 

This  preparation  is  made  by  distilling  a  mixture  of  alco- 
hol and  nitric  acid,  and,  after  purification  of  the  ethereal 
product,  adding  enough  alcohol  to  make  a  spirit  contain- 
ing in  solution  five  per  cent,  of  ethylic  nitrite,  spirit  of 
nitrous  ether  is  a  "clear,  mobile,  volatile,  and  inflamma- 
ble Liquid,  of  a  pale  straw-color,  inclining  slightly  to 
green,  a  fragrant,  ethereal  odor,  free  from  pungency, 
and  a  Bharp,  burning  taste.  Specific  gravity  o.s-j:',  to  os-/;.. 
It  Blight I3  reddens  litmus  paper,  but  Bhould  nol  effervesce 
when  a  crystal  of  bicarbonate  of  potassium  is  dropped 
into  it  "  (('.  s.  I'll).  It  should  be  kept  "in  small  glass- 
BtOppered  vials,  in  a  dark  place,  remote  from  lights  or 
fire."  Spirit  of  nitrous  ether  as  found  in  the  shops  is  apt 
to  be  of  deficient  Strength  from  the  fraudulent  addition 
of  water  or  alcohol. 

The  effects  of  this  spirit  arc  the  conjoint  effects  of  its 
two  constituents,  alcohol  and  ethylic  nitrite.  In  the 
small  doses  commonly  prescribed  for  medicinal  purposes 

the  peculiar  nitrite  effects  are  but  faintly  seen,  and  the 
medicine  operates  as  a  grateful  stomachic,  which  is  at 
the  same  time  mildly  diaphoretic  and  antispasmodic. 
The  spirit  is  accordingly  much  prescribed  as  an  ingre- 
dient of  so-called  fever-draughts  or  mixtures,  its  tendency 
being  to  ameliorate  the  discomforts  of  the  febrile  stale. 
In  large  dosage  with  this  preparation  the  typical  nitrite 

effects  are  clearly  seen — giddiness,  headache,  and  throb- 
bing arteries  having  been  reported  as  following  an  over- 
dose, while  in  another  case  death  occurred  1'rom  inhaling 
the  fumes  from  a  broken  three-gallon  jar  of  the  spirit  ac- 
cidentally spilled  in  a  room.  Spirit  of  nitrous  ether  is  pre- 
scribed in  doses  of  from  2.00  to  4.00  Gm.  (practically  from 
thirty  minims  to  a  lluidrachm)  several  times  a  day."  The 
dose  may  be  mixed  with  water  for  the  taking,  or  pre- 
scribed as  an  ingredient  of  mixtures  containing  saline  so- 
lutions. Such  mixtures  should  not  be  ordered  in  quan- 
tity beyond  present  need,  since  dilution  with  water  tends 
to  set  on  foot  chemical  changes  in  the  ethereal  spirit. 
Spirit  of  nitrous  ether  is  an  ingredient  of  the  officinal 
Com  I"'"  ikI  Mixture  of  Q-lycyrrhvsa  ("Brown  Mixture")  of 
the  l".  S.  Pharmacopu'ia. 

Amylic  Nitrite:  C6H,,N02.  Amylic  nitrite  is  used 
in  medicine  under  its  own  form,  and  is  officinal  in  the 
V.  S.  Pharmacopoeia  under  the  title  Amyl  Nitris,  Nitrite 
of  Amyl.  It  is  most  conveniently  made  by  distilling  a 
mixture  ef  nitric  acid  and  purified  amylic  alcohol,  and 
appears  as  "a  clear,  pale  yellowish  liquid,  of  an  ethereal, 
fruity  odor,  an  aromatic  taste,  and  a  neutral  or  slightly 
acid  reaction.  When  freely  exposed  to  the  air  it  decom- 
poses, leaving  a  large  residue  of  amyl  alcohol.  It  is  in- 
soluble in  water,  but  soluble,  in  all  proportions,  in  alco- 
hol, ether,  chloroform,  benzol,  and  benzin.  Its  specific 
gravity  is  0.872  to  0.874,  and  it  boils  at  about  96  C.  (205 
F.i,  giving  an  orange-colored  vapor.  It  burns  with  a 
fawn  colored  flame  "  (U.  s.  ph.).  It  Bhould  be  kept  "  in 
small.  glass-Stoppered  vials,  in  a  cool  and  dark  place." 
Amylic  nitrite  is  excessively  volatile,  and  the  utmost  care 
is  necessary  to  preserve  a  specimen  both  from  loss  of 
bulk  and  from  spontaneous  decomposition  by  exposure. 

Amylic  nitrite  is  the  nitrite  commonly  used  in  medi- 
cine for  the  specific  sake  of  the  nitrite  effects  proper,  and 
it  is,  perhaps,  the  most  striking  of  medicines  in  the  mat- 
ter of  rapidity  and  intensity  of  action.  From  its  extreme 
volatility    and    pleasant    odor — very    closely    resembling 

that  of  a  ripe  banana— the  ether  is  efficiently  and  conve- 
niently given  by  inhalation.  When  the  quantity  of  from 
three  to  live  drops,  poured  upon  a  handkerchief,  is  in- 


haled, the  subject  is  conscious,  within  so  short  a  time  as 
from  three  to  ten  seconds,  of  a  Sensation  of  heat,  tulle  -s. 

and  throbbing  of  the  face  and  head,  immediately  followed 
by  an  indescribable  and  most  distressing  commotion 
w  it  bin  the  chest,  the  heart  beating  last  and  furiously,  and 
the  breathing  being  panting  and  hurried.  Giddiness 
and  some  muscular  languor  accompany  these  phenom- 
ena, and  perspiration  may  break  out  ;  lint  in  a  very  lew 
minutes  the  derangements  of  function  begin  to  recede, 
and  rapidly,  and  upon  their  complete  disappearance  the 
subject  is  [eft  without  after  ellects.  save,  possibly,  a  little 
dull  headache  and  lassitude,  lasting  from  half  an  hour  to 
an  hour.      Assuming  such   dosing  With  the  ether  to  have 

been  in  a  case  open  to  the  therapeutic  powers  of  the  ni- 
trites, and   the  therapeutic  effed  will   have  been  as  swift 

and  pronounced  as  the  physiological  derangement.     No 

medical  relief,  indeed,  so  nearly  merits  the  designation  of 
"  as  if  by  magic,"  as  the  sudden  and  complete  abrogation 
of  an  anginal  or  asthmatic  seizure  that  is  so  often 
wrought  by  the  swift  and  profound  action  of  amylic  ni- 
trite. The  drug,  however,  must  not  be  expected  to  be  in- 
fallible, for  many  civs  of  angina  pectoris,  of  asthma, 
and  syncope — notably  profound  chloroform-syncopes — 
often  sit  the  nitrite  at  defiance. 

Amylic  nitrite  is  an  important  medicine  for  the  condi- 
tions enumerated  above  as  being  peculiarly  amenable  to 
the  nitrite  influence,  and  has  also  proved  serviceable  in 
dysmenorrhea  and  other  affections,  painful  or  spasmodic. 

The  remedy  is  mosl  conveniently  given  by  inhalation,  from 

three  to  five  drops  being  poured  upon  a  handkerchief,  and 
the  cloth  then  held  to  the  nose  and  mouth.  Those  who 
are  subject  to  angina  or  asthma,  and  who  rind  relief 
from  amylic  nitrite,  may  carry  a  small  vial  of  the  ether 
about  with  them,  and.  upon  the  occasion  of  a  seizure, 
themselves  dash  a  lew  drops  upon  a  handkerchief.  Or 
it  may  be  sufficient  to  sniff  strongly  at  the  opened  vial 
itself  until  the  characteristic  sense  of  flushing  and  arte- 
rial throbbing  proclaim  the  absorption  of  a  sufficiency  of 
the  vapor.  If  a  vial  lie  so  carried  and  used,  it  should  be 
but  ii  small  one,  not  over  two  c.c.  (thirty  minims)  capac- 
ity, since  by  frequent  uncorking  of  the  bottle  the  con- 
tained sample  of  amylic  nitrite  gets  "  flat"  and  loses  its 
efficacy  through  chemical  change  brought  about  by  the 
exposures  to  air.  More  convenient  than  a  vial,  both  be- 
cause of  better  preservation  of  the  medicine  and  because 
of  combined  rapidity,  ease,  and  certainty  of  dispensing  of 
the  dose,  arc  what  are  commonly  called  pearls  of  amylic 
nitrite.  These  pearls  are  small,  flattened,  sealed  chambers, 
blown  of  very  thin  glass,  and  charged  with  fixed  quanti- 
ties of  the  nitrite,  generally  from  two  to  five  minims. 
For  use  a  single  "  pearl  "  containing  the  prescribed  dose, 
is  simply  crushed  in  a  handkerchief  and  the  fumes  of  the 
liberated  ether  are  inhaled  in  the  usual  way.  The  glass 
of  which  the  pearl  is  made  is  so  thin  that  the  broken  frag- 
ments do  no  harm.  These  pearls  are  not  officinal,  but 
are  quite  universally  to  be  procured.  Amylic  nitrite  can. 
if  preferred,  be  given  by  the  mouth,  dropped  upon  sugar, 
or  dissolved  in  alcohol,  in  dosesof  from  two  to  rive  drops. 
Potassic  NitriU  :  K  X(.)5.  Potassic  nitrite  is  not  offi- 
cinal in  the  I".  S.  Pharmacopoeia,  and  has,  indeed,  as 
yet,  been  used  but  little  in  medicine.  It  is  a  colorless 
salt,  slightly  deliquescent,  soluble  in  water,  and  occur- 
ring in  crystals  or  in  fused  sticks.  Tested  upon  man  and 
the  lower  animals,  potassic  nitrite  is  found  to  produce 
all  the  typical  nitrite  effects j  but.  as  mighl  be  expected, 
more  slowly,  while  yet  more  enduringly,  than  amylic 
nitrite.  In  the  experiments  of  Weir  Mitchell  and  Reich- 
ert '  full  doses  made  themselves  felt  by  symptoms  dur- 
ing a  period  of  from  one  and  a  half  to  five  hours,  begin- 
ning within  one  or  two  minutes  after  swallowing.  The 
doses  ranged  from  three  to  ten  grains,  single  or  repeated, 
and  one  individual  experimented  upon  took,  in  divided 
doses,  within  a  period  of  six  hours  and  thirteen  minutes, 
thirty-five  grains  of  the  salt.  Hut  from  the  behavior  of 
sodic  nitrite  of  ascertained  purity  (see  below),  the  ques- 
tion cannot  but  protrude  itself,  was  the  sample  of  the 
potassic  salt  used  in  these  experiments  tested  for  pu- 
rity V  In  the  present  condition  of  knowledge  of  the  sub- 
ject,  the    comparatively  large    quantities    cited    above 
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should  certainly  not  be  medicinally  prescribed  for  an  un- 
tried subject. 

It  does  not  seem  to  this  writer  likely  that  potassic  ni- 
trite will  be  much  used  in  medicine,  since  all  its  valuable 
effects  can  be  equally  well  gotten  from  the  more  inno- 
cent salt — sodic  nitrite — described  below.  Potassic  nitrite 
gives  rise,  during  the  period  of  its  action,  to  eructations 
of  gas  of  a  very  offensive  phosphuretted  odor,  so  dis- 
agreeable as  even  to  lead  in  some  cases  to  nausea  and 
vomiting  (Reichert). 

Sodic  Nitrite  :  NaN02.  Sodic  nitrite  is  also  an  unof- 
ficial salt.  It  occurs  in  crystals  or  fused  sticks,  freely 
soluble  in  water.  Commercial  samples  are  rarely  pure, 
being  composed  of  nitrate  and  nitrite  in  varying  propor- 
tions. The  better  grades  may  contain  98.5  per  cent,  of 
nitrite,  but  specimens  of  a  salt  sold  as  sodic  nitrite  have 
been  found  to  contain  but  the  merest  trace  of  that  body 
—0.011  per  cent,  only  (McEwen).  The  condition  of 
small  crystals,  as  against  that  of  large  transparent  crystal- 
line forms  or  the  fused  nitrite,  is  said  to  be  the  best  for 
purity.  Sodic  nitrite  deteriorates  in  keeping — a  fact 
doubtless  accounting  for  the  poor  quality  of  the  drug  so 
often  found. 

Sodic  nitrite  produces  the  peculiar  nitrite  effects  in  a 
manner  generally  similar  to  potassic  nitrite,  and,  when  a 
good  sample  is  employed,  can  be  fatally  poisonous,  as 
has  been  proved  by  experimentation  upon  animals.  In 
full  dosage  with  the  human  subject,  extreme  distress, 
and  even  an  alarming  condition,  have  been  reported  ;  the 
prominent  complaint  being  of  excessively  violent  and 
turbulent  heart-action,  witli  great  giddiness  and  general 
weakness.  In  such  cases  lividity  of  the  lips  and  nails 
has  quite  commonly  been  observed. 

Therapeutically  sodic  nitrite  has  proved  efficient,  in  the 
usual  way  of  nitrites,  to  control  the  pain  in  many  cases 
of  angina  pectoris,  and  in  cases  of  frequently  recurring 
paroxysms  has,  in  single  dose,  established  freedom  there- 
from for  half  a  day  in  subjects  to  whom  amylic  nitrite 
gave  immunity  for  but  an  hour  or  two  (Matthew  Hay). 
Such  immunity,  furthermore,  was  secured  by  a  dosage 
small  enough  not  to  produce  any  pronounced  throbbing 
or  giddiness  or  headache.  In  epilepsy  this  nitrite  has 
also  been  used  with  some  abatement  of  the  fits ;  but  it  is, 
in  a  general  way,  inferior  to  bromides  for  this  particular 
therapeusis.  From  the  experience  with  the  salt,  so  far 
acquired,  sodic  nitrite  can  be  said  to  be  available  for  all 
the  therapeutics  of  the  nitrites,  and  to  have  the  advan- 
tages over  the  ethereal  salts  of  a  more  deep-rooted  and 
lasting  influence,  and  of  much  greater  cheapness.  On 
the  other  hand,  as  compared  with  amylic  nitrite,  the 
sodic  salt  is  slower  in  establishing  its  effects,  so  that 
when  urgency  of  relief  is  demanded  the  amylic  salt  is 
preferable.  Sodic  nitrite  gives  rise  to  some  disagreeable 
eructations  of  gas,  but  in  therapeutic  dosage  the  occur- 
rence is  slight.  The  dose  of  sodic  nitrite  should,  for  a 
pure  sample,  not  exceed  0.13  6m.  (two  grains),  for  the 
larger  doses  of  five,  ten,  and  twenty  grains  that  were  at 
first  used  by  investigators  have,  with  good  specimens  of 
the  salt,  produced  very  distressing  and  even  alarming  ef- 
fects. The  effects  of  a  two-grain  dose  will  persist  a  num- 
ber of  hours.  Care  should  be  taken  in  prescribing  this 
medicine,  that  the  sample  is  of  good  quality  and  not  too 
old.  Edward  Curtis. 

1  American  Journal  of  the  Med.  Sciences,  July,  1S80. 

NITROBENZENE,  POISONING  BY.  This  substance, 
also  called  nitrobenzol,  is  a  contribution  of  organic  chem- 
istry to  commerce.  It  is  made  by  the  action  of  nitric 
acid  on  benzene  (benzol),  which  is  one  of  the  ingredients 
of  coal-tar.  The  formula  of  nitrobenzene  is  CeHsNOa  ; 
it  is  a  substitution  product  of  benzene.  It  is  a  clear, 
straw-yellow  liquid,  insoluble  in  water,  and  possessing  a 
strong  odor,  sufficiently  like  that  of  bitter  almonds  to 
permit  of  its  use  in  perfumery  aud  confectionery.  It  has 
become  a  rather  familiar  article  of  commerce  under  the 
name  of  oil  of  myrbane.  It  appears  from  several  recorded 
cases  that  small  doses  of  the  liquid  are  poisonous,  and 
even  its  vapor  is  active.  The  symptoms  resemble  some- 
what those  of  prussic  acid,  but  there  is  no  immediate  in- 


sensibility and  no  convulsions.     The  skin  be<  omi 

my,  the  lips  and  fingers  purple,  the  eyes  glassj .  and  the 

breathing  very  slow  and  infrequent,  'in 

curred  in  the  practice  of  Dr.  II.  M.  Dean,  of  Musi 
la.  {Medical  Bull,  tin  vol.   i.,  p.  50),  violent  effec 
lowed  the  mere   tasting  the  article.      The   pul 
much  affected,  but  the  respirations  occurred  at  long  in- 
tervals.    The  mind  usually  remains  clear  lor  some  time, 
but  unconsciousness  ultimately  ensues.     The 
will  generally  be  determined  by  the  powerful  and  char- 
acteristic odor  of  the  substance,  which  can  easilj  be  dis- 
tinguished from  that  of  both  prussic  acid  and  oil  of  bitter 
almonds,  which  it  most  neatly  resembles. 

Nitrobenzene  is  partly  converted  in  the  body  into  ani- 
line, but  its  poisonous  action  docs  not  depend  on  this 
conversion. 

There  is  no  specific  treatment ;  the  symptoms  must  Ik; 
combated  as  they  arise.  Emetics  or  the  Stomach-pump 
may  be  employed.  Dr.  Dean,  in  the  case  above  referred 
to,  used  fluid  extract  of  digitalis,  one  drop  every  hour, 
and  also,  eveiy  few  minutes,  a  teaspoonful  of  a  mixture 
of  one  part  of  alcohol  and  two  of  hot  water.  He  could 
make  the  patient  swallow  by  putting  the  spoon  well  back 
on  the  tongue.  Henry  Lcffmann. 

NITROGEN  MONOXIDE.     Nitrogen  monoxide  (NsO), 

is  the  body  commonly  called  nitrous  oxide  ,'/".<,  and  for- 
merly popularly  known  as  laughing-gas.  It  is  a  colorless 
gas.  practically  without  smell,  and  with  a  very  faintly 
sweetish  taste.  It  dissolves  in  a  little  more  than  its  own 
measure  of  cold  water,  to  a  less  extent  in  warm  water, 
and  to  a  less  extent  still  in  a  saturated  aqueous  solution 
of  sodic  chloride.  By  combined  exercise  of  cold  and 
pressure  the  gas  can  be  condensed  to  the  liquid  condition, 
yielding  a  colorless  and  very  mobile  fluid.  Upon  release 
of  pressure  this  fluid  immediately  springs  again  into  the 
state  of  gas.  Nitrogen  monoxide  actively  supports  the 
combustion  of  inflammable  bodies,  undergoing  decompo- 
sition and  yielding  up  its  oxygen  to  the  burning  sub- 
stance. 

Nitrogen  monoxide  is,  physiologically,  absolutely 
bland,  and  being  also  odorless  is  perfectly  respirablo 
even  when  substituted,  pure,  for  atmospheric  air.  When 
so  respired,  the  gas,  from  its  free  solubility  in  watery 
fluids,  is  rapidly  absorbed  into  the  blood.  If  inhaled 
with  admixture  of  enough  atmospheric  air  for  the  ordi- 
nary needs  of  the  system,  nitrogen  monoxide  proves  pe- 
culiarly exhilarant.  A  sort  of  tingling  thrill  runs  through 
the  nerves  down  to  the  very  finger-ends,  and,  if  enough 
of  the  gas  be  taken,  the  experimenter  is  irresistibly  driven 
to  the  commission  of  some  extravagant  and  silly  act,  al- 
most always  such  as  betokens  an  uncontrollably  joyous 
state  of  mind.  Singing,  shouting,  laughing,  dancing, 
and  capering  are  thus  the  common  expressions  of  the  ex- 
hilaration— manifestations  whence  comes  aptly  the  old 
name  laughing-gas,  applied  to  a  mixture  of  nitrogen  mon- 
oxide and  air.  "When  inhaled  pure,  in  entire  substitution 
for  atmospheric  air,  the  phenomena  are  (after  a  very 
transient  initial  feeling  of  the  above-described  exhilara- 
tion) the  same  as  when  pure  nitrogen  is  respired,  namely, 
such  as  result  from  the  respiration  of  an  atmosphere  de- 
void of  available  oxygen.  The  blood  re! inning  from 
the  lungs  ceases  to  acquire  the  arterial  hue,  its  free  oxy- 
gen rapidly  diminishes  in  quantity,  the  animal  speedily 
loses  consciousness,  and,  if  the  inhalation  be  continued, 
dies  by  asphyxia,  in  the  same  time  that  it  dies  in  an  at- 
mosphere of  plain  nitrogen,  and  with  a  similar  reduction 
of  the  percentage  of  free  oxygen  contained  in  the  blood. 
These  various  facts  sufficiently  prove  that  at  the  tem- 
perature of  the  animal  body  nitrogen  monoxide  resists 
decomposition,  so  that  the  oxygen  of  its  molecule  is  un- 
available for  the  purposes  to  which  ordinarily  respired 
oxygen  is  put. 

Nitrogen  monoxide  inhaled  pure  is,  then,  practically 
an  agent  that  will,  without  other  derangement,  produce 
the  unconsciousness  of  coma  from  asphyxia,  while  not 
interfering  with  the  free  play  of  the  lungs  in  the  respira- 
tory act.  The  clinical  phenomena  of  the  inhalation  are, 
subjectively,  a  beginning  feeling  of  the  peculiar  tingling 
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and  senst  oi  exhilaration  noted  above,  which,  however, 
i-  goon  overwhelmed  in  swift-rushing  unconsciousness. 
According  to  the  fulness  of  the  respirations  the  uncon- 
sciousness maj  Bupervene  in  from  a  few  seconds  to  two 
or  three  minutes.  In  ;i  carefully  observed  experiment 
the  writer  of  this,  practising  the  fullest  possible  forced 
inspiration  and  expiration,  and  beginning  the  inhaling 
after  a  forced  expiration,  was  noted  to  have  passed  into 
complete  unconsi  i  in  the  middle  of  the  third  in- 

spiration. During  the  continuance  of  the  unconscious- 
ness anaesthesia  is  absolute  ;  and  upon  withdrawal  of  the 
gas  and  substitution  of  atmospheric  air  the  senses  are  re- 
gained as  rapidly  as  they  wen-  lost,  and  in  two  or  three 
minutes  the  experimenter  is  in  perfectly  normal  physio- 
logical Btatus  again.  Objectively  the  phenomena  an- a 
suiiih  developed  lividity  of  the  skin  and  mucous  mem- 
branes, Btaring,  and  sometimes  convulsively  rolling  eye- 
balls, a  convulsive  twitching  of  the  hands,  and,  when 
unconsciousness  lias  supervened,  a  Blow,  snoring  respira- 
tion. The  pulse  is  little  affected.  During  the  uncon- 
sciousness i  lie  muscles  are,  with  the  exceptions  noted 
above,  quite  thoroughly  relaxed. 

Nitrogen  monoxide  is  used  as  a  medicine  proper  and 
as  an  "  anaesthetic."  Taken  in  small  quantities,  so  as 
not  tn  interfere  with  normal  absorption  of  oxygen,  the 
Bubstance  often  seems  to  abate  symptoms  of  nervous 
debility  or  exhaustion,  and  hence  to  he  of  value  in  the 
treatment  of  many  so-called  functional  nervous  diseases. 
For  such  purposes  the  gas  may  be  given  by  inhalation,  a 
few  whiffs  being  drawn  from  a  hag  through  the  usual 
mouth-piece,  while  at  the  same  time  atmospheric  air  is 
breathed  through  the  nostrils,  purposely  left  unclosed. 
Another  method  of  administration  is  to  give  an  aqueous 
solution  of  the  gas  by  swallowing.  A  patented  solution 
of  such  character,  made  under  a  pressure  of  five  atmos- 
pheres, has  been  used  under  the  title  of  oxi/f/ciioim  aeniU-d 
water.  Nitrous  oxide  water  has  but  little  odor,  and  is 
slightly  sweetish  to  the  taste.  Hut  by  far  the  commonest 
use  of  nitrogen  monoxide  is  the  administration  of  the 
pure  gas  by  inhalation,  in  order  to  produce  the  anaes- 
thesia of  unconsciousness.  For  this  administration  a  bag 
of  a  capacity  of  from  four  to  thirty-two  litres  (one  to 
eight  gallons),  according  to  the  proposed  duration  of  the 
inhalation,  is  charged  with  a  pure  article  of  the  gas.  Tin- 
diluted.  From  the  bag  the  gas  is  drawn  through  a  con- 
necting-lube out  of  a  mouth-piece  so  constructed  that 
by  an  arrangement  of  valves  the  products  of  expiration 
pass  into  the  air  and  not  back  into  the  bag,  and  also  that 
the  operator  may.  by  the  turn  of  a  switch,  admit  air  and 
cut  off  gas  at  pleasure.  The  patient's  clothing  being  so 
adjusted  as  to  oiler  no  impediment  to  respiration,  the 
mouthpiece  is  put  in  place,  tin1  nostrils  gently  compressed 
by  the  lingers  of  the  administrator,  the  stop-cock  that 
Controls  the  delivery  of  the  gas  from  the  bag  is  turned, 
and  the  patient  is  enjoined  to  breathe  as  fully  as  possible. 
As  soon  as  full  lividity  of  the  face  and  stertorous  breath- 
ing proclaim  the  development  of  unconsciousness,  the 
patient  is  ready  for  operation,  and  if  such  operation  be 
one  of  brief  duration,  like  the  opening  of  an  abscess  or 
the  drawing  of  a  tooth,  the  administrator  at  once  removes 
the  mouth  piece  as  soon  as  unconsciousness  is  attained, 
anaesthesia  persisting  for  a  number  of  seconds  after  with- 
drawal of  the  gas.     If  the  operation  be  a  prolonged  one. 

then,  as  soon  as  coma  is  complete,  the  administrator,  by 
turning  the  switch  in  the  mouth-piece,  gives  a  little  air, 
and  then  again,  by  a  reverse  turn,  a  little  gas.  and  bo, 
guided  by  the  color  of  the  blood  as  seen  through  the  skin, 
by  the  snore  of  the  respiration,  and  by  the  presence  or  ab- 
sence of  voluntary  muscular  movements,  he  skilfully 
gives,  alternately,  air  to  keep  his  patient  alive  and  gas  to 

keep  him  in  practically  continuous  unconsciousness.  In 
this  way  a  pra<  tised  administrator  can  maintain  prolonged 
anaesthesia  with  nitrogen  monoxide;  but  by  the  very 
necessities  Of  the   case   the   patient    is  always  just  on  the 

verge  «>f  awakening  to  consciousness  of  pain  on  the  one 

hand,  and  to  the  undesirable  sudden  movement  of  a  limb 
on  the  other.     Obviously,  there  lore,  despite  its  ad  vani, 

of  swiftness  and  pleasantness  of  action,  nitrogen  monoxide 

is  more  appropriate,   given   in   the  above   manner,   as  an 


anaesthetic  for  momentary  than  lor  prolonged  operations. 

In  order  to  secure  an  m-)  continuance  of  anaesthesia,  Dr. 
Paul  Bert,  of  Paris,  has  proposed  the  method  of  admin- 
istering a  mixture  of  nitrogen  monoxide  and  oxygen  un- 
der increased  atmospheric  pressure.  Under  such  circum- 
stances the  oxygen  of  the  mixture  prevents  asphyxia,  yet 

the  characteristic  anaesthetic  unconsciousness  of  nitrogen 

monoxide  supervenes  with  the  Usual  quickness  and  kind- 
liness, and  can  be  continuously  maintained  without   dan- 

us  or  even  disagreeable  effect,     pert  mixes  ti)(.  a 
in  the  proportion  of  85  parts  of  nitrogen  monoxid 

15  parts  of  oxygen,  and  conducts  the  administration  in 
a  special  chamber  of  compressed  air  representing  a  total 
atmospheric  pressure  of  93  centimetres  of  mercury.  An- 
aesthesia has  thus  been  safely  and  pleasantly  maintained 
without  break  for  over  an  hour,  but  the  hir^'e  volumes 
of  gas  required  for  such  prolonged  application  and  the 
trouble  of  providing  the  compressed-air  chamber  will 
probably  always  Benously  interfere  with  the  extension 
of  the  method  into  practice. 

Nitrogen  monoxide  is  obtained  from  the  salt  amnionic 
nii/raU  by  heating  the  same  in  a  retort.  At  an  elevated 
temperature  the  salt  decomposes,  and  from  its  constituents 
water  and  nitrogen  monoxide  form  (Nil,.  N0»=2  11,0  + 
N50).  The  gas  is  supplied  by  manufacturers,  condensed 
to  a  liquid  in  strong  iron  cylinders — a  convenient  method 
of  storage,  since  in  this  way  a  large  volume  of  gas  occu- 
pies but  a  small  space.  From  these  cylinders  the  admin-' 
ist ration-hair  is  tilled  as  occasion  demands.  It  is  not  wise 
to  attempt  to  make  the  gas,  unless  provided  with  appa- 
ratus constructed  for  the  purpose,  since,  unless  the  distil- 
lation he  done  in  a  certain  precise  manner,  the  resulting 
iras  may  contain  dangerous  impurities.  A  pure  article 
of  fused  amnionic  nitrate  is  to  be  used  :  the  heat  is  to  be 
gradually  applied  and  never  allowed  to  exceed  482°  F. , 
and  the  gas,  after  passing  through  a  series  of  wash-bot- 
tles, one  of  which  contains  a  solution  of  potassa,  is  to  be 
collected  in  a  gasometer,  over  water,  or  over  an  aqueous 
solution  of  common  salt.  Edward  Curtis. 

NITROGLYCERIN.  Nitroglycerin,  called  also  alonoin, 
is,  chemically,  a  trinitrate  of  the  radicle  glyceryl,  repre- 
sented by  the  formula,  C»H»(NO»)j,  equivalent  to  there- 
placing  of  the  three  hydrogen  atoms  of  the  hydroxy! 
groups  in  the  molecule  of  glycerin  by  the  nitro-group 
N<  >i.  Nitroglycerin  is  made  by  the  action  of  nitric  acid 
upon  glycerin,  and  is  a  transparent,  colorless,  dense  oily 
fluid,  of  about  the  specific  gravity  1.6;  slightly  soluble 
in  water,  but  freely  soluble  in  ether  or  alcohol.  It  is 
slightly  volatile,  inodorous,  and  of  a  sweet,  pungent,  aro- 
matic taste.  Upon  concussion,  as  is  well  known,  it  ex- 
plodes with  extreme  violence.  Nitroglycerin  is  not  offic- 
inal iis  a  medicine,  but  yet  has  been  considerably  used 
as  such  of  late,  and,  by  a  consensus  of  custom,  is  almost 
always  prescribed  in  the  form  of  a  one  per  cent,  solution 
in  alcohol.  Such  solution  is  amply  strong  enough  for 
medicinal  purposes,  and  is  entirely  Inexplosave. 

The  effects  of  a  one  per  cent,  solution  of  nitroglycerin 
upon  the  animal  system  are.  in  kind,  exactly  those  of  the 
nitrites  isee  Nitrites),  with  the  additional  symptom  of  a 
severe  and  obstinate  headache.  In  rapidity  of  action, 
nitroglycerin  occupies  a  position  between  amy]  nitrite  on 
the  one  hand,  and  the  nitrites  of  the  alkali-metals  on  the 
other.  The  agent  is  powerful  :  a  single  drop  of  the  one 
percent,  solution  taken  upon  the  tongue  produces  within 
three  or  four  minutes  a  transient  feeling  of  cerebral  ful- 
ness and  frontal  pain,  and  a  dose  of  four  or  five  drops 
quickly  determines  a  full  nitrite  derangement — flushed 
face,  throbbing  arteries,  violent  and  disorderly  heart- 
action,  hurried  respiration,  and  splitting  headache.  Over- 
dosage is  extremely  dangerous,  as  shown  by  a  reported 
case  where,  after  a  dose  of  two  and  a  half  drops  of  a  fid 
per  cent,  solution,  the  typical  nitrite  effects  were  quickly 
succeeded  by  sickness,  faintness,  and  coma  with  sterto- 
rous breathing.  The  heart's  action  became  alarmingly 
weak,  but  the  patient  finally  recovered. 

Nitroglycerin  producing  thus  exactly  the  effects  of  a 
nitrite,  the  instinctive  inference  is,  that  in  the  career  of 
the  compound  in  the  animal  economy  it  suffers  change 
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into  a  nitrite,  and  as  such  nitrite  exerts  its  activity.  This 
subject  of  a  possible  chemical  conversion  of  nitroglycerin 
within  the  system  has  been  studied  by  Matthew  Hay 
{Practitioner,  June,  1883),  who  finds  that  nitroglycerin  i's 
decomposed  by  alkalies  and  alkaline  carbonates,  with  the 
conversion  of  two-thirds  of  its  nitric  acid  into  nitrous, 
which  nitrous  acid  then  combines  with  the  alkali  to  form 
a  nitrite  of  the  same.  This  reaction,  furthermore.  Hay 
was  able  to  produce  by  treating  a  one-tenth  per  cent,  so- 
lution of  nitroglycerin  in  water  with  freshly  drawn  de- 
fibrinated  blood,  and  digesting  the  mixture  for  fort}-  min- 
utes in  an  oven  at  a  temperature  ranging  between  104° 
and  113°  F.  Such  mixture  assumed  the  peculiar  choco- 
late color  of  nitrite-poisoned  blood,  and  by  analysis,  after 
an  hour's  digestion,  nearly  the  whole  of  the  nitroglycerin 
present  was  found  to  have  undergone  decomposition. 

Nitroglycerin  thus  seems  to  be,  for  the  pharmacologist 
and  physician,  but  a  nitrite-furnishing  compound,  whose 
distinguishing  feature  is  solely  the  extraordinary  inten- 
sity of  its  action,  a  feature  which  Hay  accounts"  for  by 
the  fact  that  nitroglycerin  is,  by  the  "peculiarity  of  it's 
composition,  exempt  from  the  decomposition  by  the  acid 
of  the  gastric  juice  to  which  nitrites  are  liable — a  decom- 
position which  always  renders  inert  a  certain  proportion 
of  each  dose  of  a  nitrite  swallowed  as  such. 

The  therapeutic  applications  of  nitroglycerin  are  those 
of  the  nitrites.  The  remedy  has  been  used  with  benefit 
in  angina  pectoris,  asthma,  and  epilepsy,  especially  in 
petit  mat,  and  also  in  the  anaemic  form  of  migraine  (Ham- 
mond), and  in  nephritis  attended  with  a  hard,  corded 
pulse  (Robson).  The  dose,  in  an  untried  subject,  should 
be  at  first  but  a  single  drop  of  the  customary  one  pet- 
cent,  alcoholic  solution,  to  be  repeated  every  fifteen  min- 
utes until  four  or  five  drops  shall  have  been  taken  or  re- 
lief experienced.  In  habitual  use,  as  for  epileptics,  the 
dose  will  very  likely  require  gradual  increase.  At  the 
rate  of  an  additional  drop  per  dose  each  month  so  large 
a  dosage  as  twelve  drops  three  times  a  day  of  the  one  per 
cent,  solution  has  been  taken  without  the  production  of 
undue  derangement.  Edward  Curtis. 

NITRO-HYDROCHLORIC  ACID  (Aqua  Regia).  Under 
the  title  Aeidum  Nitro-hydrochloric  u  m ,  Nitre-hydrochlo- 
ric Acid,  the  U.  S.  Pharmacopoeia  recognizes  the  product 
of  mixing  together  four  parts  of  nitric  acid  and  fifteen  of 
hydrochloric.  On  making  such  mixture  effervescence 
occurs  and  a  golden-yellow,  fuming  fluid  results,  strongly 
acid  and  intensely  corrosive — more  so  than  the  original 
acids  of  its  composition — and  also  possessed  of  the  pecu- 
liar properties  of  smelling  of  chlorine  and  of  readily  dis- 
solving gold-leaf.  This  fluid  is  wholly  volatilizable  by 
heat.  As  its  smell  suggests,  nitro-hydrochloric  acid  con- 
tains free  chlorine,  and  the  more,  the  more  recent  the 
preparation  of  the  sample,  since  by  keeping,  especially 
if  exposed  to  light,  the  chlorine  is  constantly  tending  to 
undergo  conversion  into  hydrochloric  acid,  deriving  hy- 
drogen by  the  decomposition  of  water.  Nitro-hydro- 
chloric acid  should  therefore  be  made  and  kept  only  in 
small  quantities,  and  these,  after  all  effervescence  has 
subsided,  should  be  put  up  in  glass-stoppered  bottles, 
half  filled  only,  and  stored  in  a  cool  place,  protected 
from  the  light.  The  reaction  whereby  free  chlorine  is 
evolved  in  a  mixture  of  nitric  and  hydrochloric  acids  is 
now  commonly  regarded  by  chemists  as  the  following  : 

HN03  +  3HC1  =  2H20  +  NOC1  +  Cl2. 

As  already  said,  nitro-hydrochloric  acid  is  intensely 
corrosive  to  animal  tissues.  The  acid  is  possible,  there- 
fore, as  a  surgical  caustic,  but  the  more  manageable  ni- 
tric acid  is  commonly  and  properly  preferred.  The  spe- 
cial medicinal  value  of  nitro-hydrocliloric  acid  lies  in  its 
influence  over  the  functions  of  the  liver,  and  also  over 
certain  obscure  derangements  of  metabolic  processes, 
notably  over  that  leading  to  considerable  appearance  of 
calcic  oxalate  in  the  urine — the  condition,  in  short,  clin- 
ically dubbed  oxaluria.  As  regards  influence  over  the 
liver,  nitro-hydrochloric  acid  has  long  enjoyed  the  repu- 
tation of  tending  to  abate  congestions  of  the  organ,  to  op- 
pose the  march  of  cirrhosis,  and  even  to  favor  the  limi- 
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tation  of  abscess,  and.  in  si.  railed  functional  disorders 
of  the  liver,  to  cause  recedence  of  the  symptoms.  Ex- 
perimentally, also,  Rutherford  has  shown  that  ti. 
possesses  considerable  cholagogue  power.  Nitro-hydro- 
chloric acid  is  therefore  a  standard  remedy  for  the  treat- 
ment of  oxaluria  and  the  various  above-named  di 
of  the  liver.  The  medicine  can  be  inn 
system  either  by  baths  or  by  swallowing.  For  a  bath 
the  acid  should  be  diluted  in  the  proportion  of  8.00 
Gm.  of  the  acid  to  a  litre  of  water  (one  fluidounce  to  the 
gallon),  and  the  bath  taken  in  a  wooden  tub.  Such  baths 
should  be  about  blood-warm,  and  should  be  admini 
daily,  or  twice  a  week,  according  to  indications.  The 
duration  of  the  bath  will  range  from  ten  to  thirty  min- 
utes, or  until  a  tingling  or  pricking  sensation  is  experi- 
enced. After  removal  from  the  bath  the  skin  of  the 
bather  should  be  wiped  very  dry.  Instead  of  a  general 
bath,  a  foot-bath  or  a  sponging  with  a  dilution  of  the 
acid  of  the  strength  already  given  may  be  substituted. 
These  external  applications  are  undoubtedly  efficient, 
and  an  occasionally  developed  salivation  proves  beyond 
question  the  absorption  of  the  acid  when  administered  in 
this  way.  For  internal  giving  the  dose  is  a  very  few 
drops — from  three  to  live — diluted,  at  the  time  of  taking 
only,  with  a  wineglassful  or  so  of  water,  and  the  draught 
sucked  through  a  glass  tube,  with  subsequent  thorough 
rinsing  of  the  mouth.  For  prescription  internally  there 
is  also  in  the  U.  S.  Pharmacopoeia  an  officinal  preparation 
entitled  Aeidum  Nitro-hydroclilorieum  Dilutum,  Diluted 
Nitro-hydrochloric  Acid,  consisting  of  freshly  made  nitro- 
hydrochloric  acid  diluted,  after  making,  with  four  times 
its  weight  of  distilled  water.  The  preparation  is  a  "  col- 
orless or  faintly  yellow  liquid,  odorless,  or  having  a  faint 
odor  of  chlorine,  and  a  very  acid  taste  and  reaction.  By 
heat  it  is  wholly  volatilized"  (U.  S.  Ph.).  This  dilute 
aeid  is,  medicinally,  objectionable,  because  the  mere  fact 
of  dilution  tends  to  favor  the  conversion  of  the  free  chlo- 
rine of  nitro-hydrochloric  acid  into  hydrochloric  acid. 
As  actually  dispensed  and  used,  this  preparation  is, 
therefore,  much  more  likely  to  be  a  mere  mixture  of  ni- 
tric and  hydrochloric  acids  than  the  specific  chlorine- 
containing  compound  represented  by  a  freshly  made 
sample  of  the  strong  acid.  The  dose  of  the  dilute  acid 
may  range  as  high  as  twenty  drops,  to  be  taken  in  the 
same  manner  as  a  dose  of  the  strong  acid. 

Edward  Curtis. 

NOMENCLATURE,  PERSONAL.  The  naming  of  dis- 
eases, operations,  symptoms,  methods,  etc.,  after  those 
who  first  describe  or  invent  them,  has  many  obvious  dis- 
advantages ;  yet  it  possesses  at  least  the  merits  of  brevity 
and  of  not  connecting  the  name  itself  with  any  theory 
whatever.  It  also  serves  a  useful  purpose,  many  times,  as 
a  sort  of  embalming,  as  if  were,  of  the  memories  of  those 
wdio  would  otherwise  sink  to  undeserved  oblivion.  This 
latter  thought  has  been  humorously  expressed  by  Dr. 
Oliver  "Wendell  Holmes:  ''If  a  doctor  has  the  luck  to 
find  out  a  new  malady,  it  is  tied  to  his  name,  like  a  tin- 
kettle  to  a  dog's  tail,  and  he  goes  clattering  down  the 
highway  of  fame,  to  posterity,  with  his  seolo  attachment 
following  at  his  heels.'' 

It  would,  of  course,  be  impossible  to  make  any  list  ab- 
solutely complete,  and  in  this  article  no  attempt  will  be 
made  to  give  personal  nomenclature  as  it  relates  to  anat- 
omy, pathology,  histology,  chemistry,  materia  medica, 
and  instrumental  appliances,  while  in  the  other  depart- 
ments lack  of  space  compels  many  omissions. 

Abbe's  Condenser.  A  sub-stage  illuminator  (see  vol. 
iv.,  p.  776). 

Adams's  Operation.  1.  An  operation  for  the  cure  of 
ectropion  of  lower  lid  by  removing  a  triangular  wedge 
from  the  whole  thickness  of  the  lid,  and  uniting  the 
edges  of  the  wound  by  sutures. 

2.  An  operation  for  anchylosis  of  the  hip,  by  passing  a 
narrow  bistoury  down  to  the  neck  of  the  femur,  then  in- 
troducing a  narrow  saw  and  sawing  through.  Precau- 
tions are  taken  to  avoid  the  entrance  of  air,  and  the 
wound  is  at  once  sealed. 

3.  The  fracturing  of  the  nasal  septum  by  means  of  a 
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broad,  flat  bladed  i pe    for  the  cure  of  deviation  ;  the 

mil'  then  held  iii  place  bj  a  clamp  until 
solidified 

Addison's  Disease,  Bee  Addison's  Disease  (toL  i, 
p,  74) 

Addison's  Cbeloid     Morphcea  (see  vol.  ii..  p.  I 

Agnew's  Method.  l.  A  method  of  operating  lor  the 
cure  of  hernia  (see  vol  iii  ,  p.  638).  '-'.  A  modification  of 
Vermale's  by  which  elliptical  tegumentary  flaps  are  first 
made  ami  allowed  to  retract  before  the  muscles  an-  cm 
through. 

Agnew's  Operation.  The  laceration  or  removal,  by 
means  of  a  stop-needle  and  hook,  of  the  capsule  in  sec- 
ondary cataract  i  see  \  "l.  i..  p.  804). 

Alanson's  Method.  Dividing  the  skin  and  muscles,  in 
amputating,  in  the  form  of  a  hollow  cone  (see  vol.  i., 
p.  l  18). 

Alexander's  Operation.  Shortening  the  round  liga- 
ments for  the  cure  of  certain  uterine  displacements,  es- 
pecially retroversion  and  prolapse. 

Alexander-Adams  Operation.  The  .same  as  Alexan- 
der's operation. 

Alibert's  ( iheloid.  True  cheloid,  in  contradistinction  to 
Addison's  cheloid  (see  vol.  ii..  p.  77,  and  vol.  iv..  p.  266). 

Allis's  Sign.  .V  relaxed  condition  of  the  fascia  be- 
tween the  crest  of  the  ilium  and  the  trochanter  major, 
in  fracture  of  the  neck  of  the  femur. 

Ammon's  I  Von)  operation.  Canthoplasty  for  the  cure 
of  entropion. 

AmUSSat's  Method.  Torsion  of  arteries  for  the  arrest 
of  haemorrhage.  He  used  two  forceps,  one  to  draw  out 
and  twist  the  vessel,  while  the  other  seized  it  at  a  right 
angle  and  compressed  it  to  the  extent  of  lacerating  its 
internal  tunics. 

Amussat's  Operation.  Lumbar  colotomy  by  trans- 
verse incision  (see  vol.  ii.,  p.  848) 

Anagnostakis's  Operation.  1.  An  operation  for  trichi- 
asis of  the  upper  lid.  The  Offending  cilia  arc  included 
between  two  perpendicular  incisions,  and  then  excised. 
The  wedge  of  skin  between  the  incisions  is  then  drawn 
down  and  united  at  the  corners  by  sutures. 

2.  An  operation  for  entropion  of  the  upper  lid.  in  which 
an  incision  is  made  parallel  to  and  near  its  free  margin  ; 
a  horizontal  fold  of  skin  and  part  of  the  underlying  or- 
bicularis muscle  are  then  exsected,  and  the  lips  of  the 
wound  united  by  sutures. 

Anger's  .Method.  A  method  of  operating  for  the  cure 
of  hypospadias,  by  covering  the  opening  by  a  double 
thickness  ,))'  flaps,  one  tlap  being  taken  from  each  side. 

Anel's  Operation.  Proximal  ligation  of  the  artery  for 
the  cure  of  aneurism — Hunter's  operation  (see  vol.  i., 
p.  'Jos  I. 

Antyllus's  Operation.     An  operation  for  the  cure  of 
aneurism  by  direct  incision  of  the  .sac  and  ligation  of  the 
artery  above  and  below  (see  vol. 
L,  p.  207).  c= 


tight  and  the  wound  closed,  the  line  of  the  wound  will 
present  a  sinuous  fissure.  The  stitches  are  carried 
through  all  the  (  oats. 

Argyll  -  Robertson's  Opera- 


Fig.  8498.— A] 
urc.   The  figures  indicate 
i»i.'  successive  points  of 
ejril  and  entrance  of  the 
needle, 


Appolito's  Suture.  This  suture 
is  a  simplification  of  that  of  <  Jely. 
and  is  that  used  so  successfully 
by  Professor  Loreta  in  hisdivul- 
sive  operations  on  the  orifices  of 
the  stomach.  A  Bingle  needle  is 
threaded  w  ii  h  a  double  thread, 
which  is  knotted  over  a  little  ball 
of  aseptic  cotton.  The  needle  is  passed  from  within  out. 
beyond  the  end  of  the  wound  and  to  the  side  of  it  (Pig. 
3493),    the    ball    being    left    inside.       The    needle   is    then 

passed  to  the  opposite  side,  and  the  first  longitudinal 
stitch  made.  The  subsequent  steps  are  shown  in  Pigs. 
'-'tin   ami  2495      Before  completing  the  last    transverse 

Stitch  one  thread  is  cut.  s, ,  as  o.  leave  two  ends  for 
tying.      When   the  Stitches,  one  after  another,  are  drawn 


tion.  1.  An  op<  ration  tor  relief 
of  entropion  of  the  lower  lid,  gt 
by  fastening  a  shei  t  of  lead  in- 
side the  lid.  so  as  to  produce 
absorption,  by  pressure,  of  the 
hypertrophic  tissue. 
'2.  An  operation  for  the  re-      FlG   2-i9-i.-Ai>poiito's  Sut- 

lief    of    pain    ill    glaucoma    by  ure. 

trephining  the  sclerotic. 

:>.  An  operation  for  pterygium,  in  which  the  growth 
is  separated  and  excised  ;  the  conjunctiva,  having  been 
previously  dissected  up  on  each  side,  is  then  drawn  over 


Fig.  2495.— Appolito's  Suture. 


the    wound    and 
united  by  sutures. 

Argyll  -  Robertson  Pupil. 
A  condition  of  the  pupil  very 
rarely  met  with,  except  in 
locomotor  ataxia  and  general 
paralysis  of  the  insane.  It 
is  characterized  by  an  ab- 
sence of  reflex  contraction  of 
the  pupil  to  light,  while  the  associated  contraction  with 
accommodation  is  retained,  and  vision  may  be  normal. 

Arlt's  Operation.  1.  An  operation  for  the  cure  of  en- 
tropion, by  forming,  and  then  shifting  upward,  a  bridge 
of  tissue  containing  the  eyelashes. 

2.  An  operation  for  the  cure  of  symblepharon. 
Arlt-Jaesche  Operation.  An  operation  for  entropion, 
in  which  the  edge  of  the  lid  is  slit  between  the  cartilage 
and  the  cilia  ;  a  narrow  strip  of  skin  and  underlying 
muscle  is  excised  parallel  to  the  ciliary  border,  and  one- 
fourth  of  an  inch  above  it,  ami  the  edges  of  the  wound 
united  by  sutures. 

Bacelh's  Sign  (Pectoriloquie  aphonique).  The  rever- 
beration of  the  whispered  voice  through  a  pleuritic  ((fu- 
sion. If  well  marked,  it  indicates  fibro-serous  fluid  ;  its 
absence  does  not  necessarily  show  purulent  pleurisy,  but 
if  it  disappears  during  the  progress  of  the  effusion  it  in- 
dicates that  a  fibro-serous  effusion  has  probably  under 
gone  a  purulent  transformation. 

Badal's   Operation.      Stretching  or  laceration   of  the 
infra-trochlear  nerve  tor  the  relief  of  pain  in  chronic 
glaucoma. 
Bader's  Operation.     The  excision  of  an  elliptical  piece 

of  the  apex  in  conical  cornea. 

Bain's  Method.  A  method  of  performing  artificial 
respiration.  The  mouth  being  wiped  out  and  the  cloth- 
ing removed  from  the  upper  part  of  the  trunk,  the  oper- 
ator, being  at  the  bead  oi  the  subject,  places  the  fin 
of  each  hand  in  the  axilhc.  in  their  front  aspect,  with  the 
thumbs  on  the  clavicles,  and  pulls  the  shoulders  horizon- 
tally toward  him  with  a  certain  degree  of  force.  Upon 
relaxing  his  pull   the  shoulders  and   chest  return  to  their 

original  state,  and  the  manoeuvre  is  repeated. 

Balfour's  Treatment.  The  use  of  iodide  of  potassium 
in  aortic  aneurism. 

Bandl's  Ring.  A  muscular  ridge  upon  the  inner  sur- 
face of  the  pregnant  uterus,  concentric  with  and  about 
six  inches  above  the  OS  externum.  This  ridge  is  imper- 
fectly marked  before  labor,  but  during  and  as  a  conse- 
quence of  labor  pains  it  becomes  well  marked,  and  de- 
lines  the  limits  between  the  thinned  and  stretched  lower 
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portion  and  the  thickened  and  retracted  upper  portion  of 
the  uterus.  It  is  the  "pelvic-brim  stricture"  of  Lahs, 
the  "  mechanical  or  clinical  os"  of  Ebcll,  and  the  "  con- 
traction ring"  of  Schroder  (see  vol.  iv.,  p.  355). 

Banting's  System.  A  system  of  dieting  for  the  reduc- 
tion of  corpulency.  The  following  is  the  bill  of  fare 
recommended  :  For  Breakfast — Four  or  five  ounces  of 
beef,  mutton,  kidneys,  broiled  fish,  bacon,  or  cold  meat 
of  any  kind  except  pork,  a  large  cup  of  tea  (without  milk 
or  sugar),  a  little  biscuit,  or  one  ounce  of  dry  toast.  For 
Dinner — Five  or  six  ounces  of  any  fish  except  salmon, 
any  meat  except  pork,  any  vegetable  except  potato,  one 
ounce  of  dry  toast,  fruit  out  of  a  pudding,  any  kind  of 
poultry  or  game,  and  two  or  three  glasses  of  good  claret, 
sherry,  or  madeira — no  champagne,  port,  or  beer..  For 
Tea — Two  or  three  ounces  of  fruit,  a  rusk  or  two,  and  a 
cuo  of  tea  (without  milk  or  sugar).  .  For  Supper — Three 
or  four  ounces  of  meat  or  fish,  similar  to  dinner,  with  a 
glass  or  two  of  claret.  For  Night-cap — A  tumbler  of  grog 
(gin,  whiskey,  or  brandy,  without  sugar),  or  a  glass  or 
two  of  claret  or  sherry.  The  alcoholics  are  not  essential, 
and  the  number  of  meals  may  be  reduced  if  desired. 

Barnes's  Curve.  The  segment  of  a  circle  having  for 
its  centre  the  sacral  promontory,  its  concavity  looking 
backward. 

Barnes's  Method.  1.  A  method  of  treatment  of  placenta 
previa,  (a)  Puncture  the  'membra lies  or  placenta  by  a 
trocar,  quill,  or  catheter.  This  is  the  most  generally  ef- 
ficacious remedy,  and  can  always  be  applied.  (J)  Apply 
a  firm  binder  over  the  uterus,  to  further  provoke  contrac- 
tions, (c)  If  haemorrhage  still  continue,  tampon  the  cer- 
mx  and  vagina,  (d)  If  this  is  not  efficient  and  the  os  is 
not  yet  sufficiently  dilated  for  delivery,  detach  tin  placenta 
from  its  adhesion  to  the  lower  polar  zone.  This  is  done  as 
follows  :  "  Pass  one  or  two  fingers  as  far  as  they  will  go 
through  the  os  uteri,  the  hand  being  passed  into  the  va- 
gina if  necessary  ;  feeling  the  placenta,  insinuate  the  fin- 
ger between  it  and  the  uterine  wall  ;  sweep  the  finger 
round  in  a  circle  so  as  to  separate  the  placenta  as  far  as 
the  finger  can  reach  ;  if  you  feel  the  edge  of  the  placenta 
where  the  membranes  begin,  tear  open  the  membranes 
carefully,  especially  if  these  have  not  been  previously 
ruptured.  Commonly,  some  amount  of  retraction  of  the 
cervix  takes  place  after  the  operation,  and  often  the 
hemorrhage  ceases."  (e)  If  the  haemorrhage  does  not 
now  cease,  dilate  the  cervix  by  Barnes's  hydrostatic  di- 
lators, or  other  means.  (/)  If  after  dilatation  is  effected 
the  hemorrhage  continue,  deliver  at  once  ;  by  the  forceps 
if  the  head  present,  otherwise  by  seizing  the  nearest  leg 
(preferably  by  Hicks's  method),  (g)  If,  after  the  child  is 
delivered,  and  pressure  has  been  applied  over  the  uterus, 
the  bleeding  continue,  introduce  the  hand  and  n  move  the 
placenta. 

2.  Reduction  of  uterine  inversion  by  first  incising  the 
cervix  on  each  side  so  as  to  divide  the  circular  fibres. 

Barton's  Fracture.  A  fracture  involving  merely  the 
posterior  lip  of  the  articulating  surface  of  the  lower  end 
of  the  radius. 

Barwell's  Method.  1.  The  use  of  the  ox-aorta  ligature 
in  aneurism  (see  vol.  i. ,  p.  364). 

2.  A  scarless  method  of  operating  on  vascular  tumors, 
by  passing  a  needle,  armed  with  silver  wire,  around  the 
growth  subcutaneously,  and  then  tightening  the  wire. 

Barwell's  Operation.  Ligation  of  the  carotid  and  sub- 
clavian arteries  for  aneurism  of  the  innominate  or  aorta. 

Basedow's  Disease.     Exophthalmic  goitre. 

Battey's  Operation.  "The  complete  extirpation  of 
both  ovaries,  while  yet  in  a  state  of  functional  activity, 
for  the  effectual  remedy  of  cases  of  disease  otherwise  in- 
curable" (see  vol.  i. ,  p.  479). 

Baudens's  Amputation.  The  same  as  Lisfranc's,  ex- 
cept that  the  head  of  the  second  metatarsal  bone  is  retained. 

Baunscheidt's  Method.  A  method  of  applying  acu- 
puncture (see  vol.  i.,  p.  73). 

Baynton's  Method.  The  original  method  of  applying 
adhesive  straps  and  bandage  in  the  treatment  of  indolent 
ulcers. 

Beer's  Operation.  Similar  to  Daviel's,  but  made  with 
a  Beer's  knife  and  with  a  smaller  flap. 


Begbie's  Disease.     Exophthalmic  goitre. 

Bell's  Disease.     Acute  peripheral  encephalitis. 

Bell's  Palsy  (or  Paralysis).  Peripheral  paralysis  of  the 
facial  nerve  (see  vol.  iii.,  p.  22). 

Belmas's  Method.  A  method  of  operating  for  the  radi- 
cal cure  of  hernia  (see  vol.  iii.,  p.  632  . 

Bigelow's  Operation.  Litholapaxy  (see  vol.  iv.,  pp. 
511  and  531). 

Billroth's  Incision.     A  curved  incision,  below  and  par- 
allel with  the  arch  of  the  inferior  maxilla,  for  ampul 
of  the  tongue. 

Bischoff's  Operation.     Very  similar  to  Martin's. 

Blandin's  Operation.  The  removal  of  disks  of  the 
nasal  septum,  by  means  of  an  instrument  resembling  a 
shoemaker's  punch,  for  the  Cure  of  deviation. 

Blasius's  Operation.  An  operation  for  replacing  a 
lower  lid  with  a  lid  formed  of  a  skin  flap  taken  from  the 
forehead. 

Bonnet's  Operation.  1.  An  operation  for  the  radical 
cure  of  hernia  (see  vol.  iii.,  p.  (>:il). 

2.  The  modern  operation  for  enucleation  of  tint  eye. 

Borclli's  Operation.  An  operation  for  the  cure  of 
staphyloma  by  transfixing  it  with  two  pins  at  righl  angles 
to  each  other,  and  then  encircling  it  behind  the  pins  w  iib 
a  thread. 

Bosworth's  Operation.  The  removal  of  obstructing 
tissue  in  deviation  of  tin;  nasal  septum  by  means  of 
delicate  saws. 

Bowman's  Operation.  1.  Discission  of  secondary  cata- 
ract by  means  of  two  needles  (see  vol.  i.,  p.  804). 

2.  Trephining  the  conical  cornea. 

3.  Slitting  the  canaliculus  in  order  to  reach  the  nasal 
duct. 

Brach-Romberg  Symptom.  Same  as  Romberg's  symp- 
tom. 

Brasdor's  Operation.  Distal  ligation  of  the  branches 
of  an  artery  for  the  cure  of  aneurism,  all  the  branches 
being  ligated  (see  vol.  i.,  p.  212). 

Bribosia's  Operation.  A  method  of  cataract  operation 
in  which,  as  the  knife  is  passed  across  the  anterior  cham- 
ber, the  iris  is  caused  to  prolapse  upon  it,  so  that  iridecto- 
my is  made  as  the  incision  of  the  cornea  is  completed, 
the  capsule  having  been  previously  lacerated  by  a  stop- 
needle. 

Bright's  Disease.  1.  Acute  parenchymatous  nephri- 
tis. 

2.  Chronic  parenchymatous  nephritis. 

3.  Lardaceous  disease  of  the  kidney. 

4.  Interstitial  nephritis  (see  vol.  iv. ,  p.  275). 
Briquet's  Ataxia.     Hysterical  motor  ataxia,  character- 
ized by  a  loss  of  sensation  in  both  skin  and  muscles. 

Brodie's  Knee.     Hysterical  knee-joint  disease. 

Browne's  Method.  Reduction  of  uterine  inversion  by 
first  incising  the  fundus  and  dilating  the  inverted  cervix 
through  this  incision. 

Brown-Seipiard's  Paralysis.  Paralysis  due  to  a  uni- 
lateral lesion  of  the  spinal*  cord,  mainly  characterized  by 
motor  paralysis  and  hyperesthesia  on  the  side  of  the 
lesion  and  anaesthesia  on  the  opposite  side. 

Bryant's  .Method.  Vertical  extension  of  the  lens  in  the 
treatment  of  fractures  of  the  femur  in  children.  Both 
limbs  are  flexed  at  right  angles  with  the  trunk,  and  at- 
tached by  means  of  adhesive  plaster  and  cords  to  some 

form  of  a  cradle,  hook,  or  bar  above  the  bed  ;  or  pulleys 
and  counter-weights  may  be  used.  Light  lateral  splints 
may  then  be  applied  at  the  seat  of  fraet  lire. 

Bryant's  Triangle.  The  iliofemoral  triangle  (see  vol. 
iii.,  p.  249). 

Bryce's  Test.  A  method  of  determining  whether  sys- 
temic infection  has  taken  place  alter  vaccination.  It 
consists  in  repeating  the  inoculation  during  the  evolution 
of  the  vaccine  disease  ;  if  systemic  infection  has  occurred, 
the  second  inoculation  will  mature  rapidly,  so  as  to  over- 
take the  first,  or  else  fail  altogether  ;  if  infection  lias  not 
occurred,  the  second  inoculation  will  pursue  its  course  in 
the  usual  manner. 

Buchanan's  .Method.  A  method  of  performing  lithot- 
omy (see  vol.  iv..  p.  517). 

Buck's  Extension.     The  method  of  treating  fractures 
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by  continuous  extension  bj  weight  and  pulley  (see  vol. 
ii .,  p 

Jaundio       Malignant  jaundice;   the  "icterus 
t\  phoides    of  Lebert 

Burow's  (Von)  Operation.  An  operation  for  entropion, 
on  the  vainc  principle  as  the  Aril  Jaescbe  operation. 

Byrne's  Method.  Reduction  of  uterine  inversion  by  ap- 
plying pressure  bj  means  of  a  cup  having  a  false  bottom 
w  hich  advances,  w  bile  counter  pressure  i-  made  above  by 
means  "i  a  bell  shaped  cup  ha\  ing  a  conical  plug  which 
srr\ es  i"  dilate  tin-  inverted  cervix. 

Callisen's  Operation.  Lumbar  colotomy  by  vertical 
incision  (see  vol.  ii..  p.  248) 

Cantani's  Diet.  An  exclusive  meal  did  in  the  treat- 
ment of  diabetes. 

Carden's  Method.  I.  The  making  of  a  single  anterior 
tegumentary  flap  in  amputating  (see  vol.  i..  p.  150). 

2.  A  condyloid  amputation  of  the  thigh,  in  which  the 
flap,  taken  from  the  front  <>t  the  knee,  the  patella  luiiiLr 
removed,  is  turned  beneath  and  attached  to  the  edge  of 
tin'  posterior  wound  (see  vol.  i..  p.  169). 

Carr'e  Method.  A  method  of  treating  placenta  pnevia, 
by  detaching  and  removing  the  placenta  and  then  deliver- 
ing the  child  as  rapidly  as  possible. 

Cat-swell's  Grapes.  Pulmonary  tubercles,  when  they 
occur,  by  "racemose"  distribution,  at  the  extremities  of 
several  adjacent  bronchioles. 

( lelsus's  .Method.  Dividing  the  skin,  in  amputating  by 
the  circular  method,  retracting  it.  and  then  cutting  to  the 

bone  at  the  level  "I   the  retracted  skin  (see  vol.  i.,  p.  148). 

Charcot's  Disease.     Amyotrophic  lateral  sclerosis. 

Charcot's  Joint  Disease.  'The  arthropathies  of  loco- 
motor  ataxia  (see  vol.  i.,  p.  :i?3). 

Cheselden's  Method.  The  same  as  Celsus's  method, 
except  that  the  skin  flap  is  dissected  loose  from  its  sub- 
jacent attachments  and  hence  increased  in  Length  (see  vol. 
i.,  p.  148). 

( 'heviie  Stokes  Respiration.  Consists  of  a  succession  of 
respiratory  acts  diminishing  in  force  until  there  is  a  com- 
plete suspension  of  breathing.  This  suspension  lasts 
from  fifteen  to  forty  five  seconds,  when  the  series  begins 
again  with  a  full  inspiration  (see  vol.  ii..  pp.  86 and  ill). 

Chibret's  Operation.  Establishing  corneal  drainage  in 
chronic  glaucoma. 

Chopart's  Amputation.  Amputation  between  the  as- 
tragalus and  calcaneum  above,  and  the  scaphoid  and  cu- 
boid below  (see  Vol.   i.,  p.   164). 

Clarke's  Rule.     A  rule  for  dosage  of  children :  Giveso 

much  of  the  adult  dose  as  is  represented  by  a  fraction 
formed  by  dividing  the  weight  of  the  child,  in  pounds, 
by  one  hundred  and  fifty. 

Cock's  Operation.  Tapping  the  urethra  in  front  of 
the  prostate,  by  thrusting  a  double-edged  knife  through 
the  perineum,  the  finger  introduced  into  the  rectum  and 
resting  against  the  prostate  serving  as  a  guide  to  the 
position  of  the  urethra. 

Cohen's  Method,  l.  A  method  of  inducipg  premature 
labor,  consisting  in  passing  an  clastic  catheter  between 

the  membranes  and  uterine  wall,  and  slowly  injecting 
sewn  or  eight  ounces  (1f  warm  water,  so  as  to  partially 
separate  the  membranes. 

2.  A  method  of  treating  placenta  pnevia  by  detaching 
the  smaller  flap  of  the  placenta  which  passes  over  the 
os  internum  to  the  opposite  side  from  the  main  body, 
thus  reducing  a  central  to  a  lateral  implantation. 

Cohn's  Fluid.     A  culture-fluid  (see  vol.  iv.,  p.  772). 

( 'oh n stein's  ( Operation,     A  proposed  modification  of  the 

C.'esai'can  section  by  which  the  uterine  incision  is  to  be 
made  in  its  posterior  wall,  the  uterus  having  previously 
been    turned    out  of    the  abdominal   cavity.      The  uterus, 

after  being  evacuated,  and  contraction  having  taken  place, 
is  replaced,  without  being  sutured,  and  a  drainage-tube 
is  passed  through  the  Douglas  cul-de-gac. 

Colles's  Fracture.  A  more  or  less  transverse  fracture 
of  the  radius,  occurring  within  an  inch  and  a  quarter  of 

its  lower  end  (see  Vol.   iii..   p.   ','4Si. 

Colles's   Law.      A  law  of  venereal  infection.      "  A  child 

born  of  a  mother  who  is  without  obvious  venereal  symp- 
toms, and  which,  without  being  exposed  to  any  infection 


subsequent  to  it-  birth,  shows  this  disease  when  a  few 

weeks  old,  this  child  will  infect  the  most  healthy  nurse, 
whether  she  suckle  it  or  merely  handle  and  dress  it  ;  and 
yet  this  child  is  never  know  n  to  infect  its  own  mother, 
i  vcn  though  she  suckle  it  while  it  has  venereal  ulcers  of 
the  lips  and  tongue." 

Copeman's  Method.  The  treatment  of  severe  vomiting 
of  pregnancy  by  dilatation  of  the  cervix  uteri,  by  the 
finger,  or,  if  the  os  js  narrow  and  hard,  by  bougies 

Coming's  Method.    The  production  of  local  anassthesia 

by  multiple  cutaneous  puncture,  and  the  introduction  of 
cocaine  by  the  aid  "I  a  galvanic  battery. 

Corrigan'e  Button.  A  firing-iron  consisting  of  a  but- 
ton of  iron,  half  an  inch  in  diameter  and  a  quarter  of  an 
inch  thick,  fastened  in  a  wooden  handle  by  a  rod  two 
inches  long.  The  button  is  heated  over  a  flame  until  the 
rod  feels  warm  to  the  finger,  and  then  applied. 

Cornwall's  Pulse.  The  peculiar  "  jerking,"  "  splash- 
ing," "collapsing,"  or  "water-hammer"  pulse  of  aortic 
regurgitation.  It  is  characteristic  and  is  best  observed 
when  the  arm  is  elevated,  as  in  that  position  the  long 
column  of    blood,    lifted   upward    by    the  systole  of    the 

heart,  quickly  falls  during  diastole. 

Courty's  Method.  Reduction  of  uterine  inversion  after 
the  usual  method,  by  effecting  counter-pressure  by  two 

fingers  passed  into  the  rectum  and  hooked  overthe  mass. 

( 'owell's  ( Operation.  Paracentesis  of  the  vitreous  cham- 
ber, for  the  relief  of  certain  forms  of  glaucoma. 

Cowling's  Rule.  The  same  as  Young's  rule,  except 
that  the  fraction  is  formed  by  dividing  the  child's  "  age 
at  next  birthday'    by  twenty-four. 

Crede's  Method.  A  method  of  delivering  the  placenta. 
As  soon  as  any  after-pains  have  occurred  grasp  the  entire 
uterus,  through  the  abdominal  walls,  with  both  hands,  and 
press  it  toward  the  concavity  of  the  sacrum  ;  repeat  this 
several  times,  it  necessary,  out  only  during  a  pain,  until 
the  placenta  is  found  at  the  vulva  or  is  entirely  expelled. 
If,  from  imperfect  contraction  of  the  uterus,  or  from  ten- 
derness  of  the  abdominal  walls,  sufficient  pressure  to  ex- 
pel the  placenta  cannot  be  made,  guided  by  the  umbilical 
cord  feel  carefully  in  the  vagina  for  the  placenta;  if  a 
portion  is  felt,  then,  with  one  hand,  ms3s&geaOt  traction 
on  the  umbilical  cord,  while  with  the  other  pressure  is 
made  over  the  uterus.  If  the  point  of  insertion  of  the 
cord  in  the  placenta  cannot  be  reached,  or  if  on  gt 
traction  of  the  cord  resistance  is  felt,  no  further  effort  to 
deliver  the  placenta  in  this  way  is  to  be  made  until  after 
several  uterine  contractions  have  occurred,  which  may  be 
increased  by  gentle  rubbing  and  pressure.  If  the  placenta 
is  found  low  in  the  vagina,  and  readily  reached  by  the 
finger,  then  pass  the  index  and  middle  fingers  as  far  upon 
the  placenta  as  possible  and  press  it  gently  downward 
and  backward,  while  with  the  left  hand  the  cord  is  made 
tense.  When  the  placenta  appears  at  the  vulva,  grasp  it 
with  the  lingers  of  one  hand  and  draw  it  gently  upward, 
and  slowly  turn  it  upon  itself  several  times  in  order  that 
the  membranes  may  form  a  cord  and  not  be  torn  away. 

2.  The  instillation  into  the  eyes  of  newly  born  infants 
of  one  drop  of  a  two  per  cent,  solution  of  nitrate  of  sil- 
ver, as  a  prophylactic  against  blenorrlnea  neonatorum. 

Critchetfs  Incision.  A  slight  modification  of  the 
Graefe  incision  in  cataract  extraction. 

Critchetfs  Operation.  1.  A  method  of  abscission  of 
staphyloma  (see  vol.  ii..  p.  1501). 

2.   Subconjunctival  tenotomy  in  strabismus. 

Cruveilhier's  Atrophy.    Progressive  muscular  atrophy. 

(Verity's  Method.  A'  method  of  operating  for  the  cure 
of  hernia.  Expose  the  sac.  separate  it  from  surrounding 
tissue,  isolate  its  neck,  and  tie  with  strong  catgut  :  am- 
putate the  sac  below  the  ligature,  push  up  the  stump 
into  the  abdominal  cavity,  freshen  the  borders  of  the 
opening,  and  unite  them  by  continuous  catgut  suture. 

(Verity's  Operation.      Same  as  the  Sauter  operation. 

Czerny-Lemberl  Suture.  A  suture  for  closing  intes- 
tinal wounds.  It  consists  of  two  rows  of  stitches:  the 
first  row  includes  the  peritoneal  and  muscular  coats,  the 
second  is  a  regular  Lembert  (see  vol.  iv..  p.  178). 

(Verity-Schroder  Operation.  Same  as  the  Sauter  oper- 
ation. 
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David's  Operation.  Extraction  of  cataract  through  a 
large  corneal  incision  downward,  without  an  iridec- 
tomy. 

Davy's  Method.  A  method  of  controlling  haemorrhage 
in  hip-joint  amputation  by  means  of  a  lever  introduced 
into  the  rectum  (see  vol.  i.,  p.  171). 

Del  Toro's  Operation.  Destroying  the  apex  of  a  coni- 
cal cornea  by  means  of  a  white-hot  knife. 

De  Salle,  Line  of.  The  linea  nasalis.  It  extends  from 
the  upper  border  of  the  ala  nasi  downward,  in  a  direc- 
tion more  or  less  curved,  to  the  outer  edge  of  the  orbicu- 
laris oris  muscle.  Is  strongly  marked  in  wasting  dis- 
eases. When  this  line  appears  in  children,  conjointly 
with  that  of  Jadelot,  it  is  claimed  by  Peifer  to  be  a  posi- 
tive indication  of  worms,  if  a  peculiar  fixed  condition  of 
the  eye  exist,  with  pallor  of  the  face. 

Desmarres's  Operation.  Detachment  and  transplanta- 
tion of  pterygium. 

Detmold's  Method.  The  arrest  of  haemorrhage  by  the 
withdrawal  of  a  considerable  amount  of  blood  from  the 
circulation,  by  means  of  ligatures  placed  around  one  or 
more  limbs,  just  tight  enough  to  arrest  the  venous  return 
without  obstructing  the  arterial  flow. 

De  Wecker's  Incision.  A  modification  of  the  Graefe 
incision  in  cataract  extraction. 

De  Wecker's  Operation.  1.  A  method  of  cataract  ex- 
traction without  an  iridectomy  (see  vol.  i.,  p.  805). 

2.  Tattooing  leucomata  of  the  cornea. 

3.  Excision  of  staphyloma  and  then  closing  the  wound 
by  uniting  the  conjunctiva  over  it. 

4.  Trephining  the  cornea  in  glaucoma. 

5.  Advancement  of  Tenon's  capsule,  and  thus  of  the 
insertion  of  the  muscle,  in  strabismus. 

Dieffenbach's  Operation.  An  operation  for  the  cure  of 
cicatricial  ectropion  of  the  lower  lid  by  dissecting  off  the 
affected  tissue  and  replacing  it  by  a  healthy  tlap  taken 
from  the  vicinity. 

Dittrich's  Plugs.  Soft,  friable,  smooth  masses,  of  a 
dirty  grayish-yellow  color,  of  very  fetid  odor,  varying  in 
size  from  a  millet-seed  to  a  bean,  found  in  the  expectora- 
tion of  putrid  bronchitis,  and  regarded  as  characteristic 
of  that  affection. 

Dolbeau's  Method.  Perineal  lithotrity,  a  peculiarly 
constructed  dilator  being  used  to  dilate  consecutively  the 
perineal  wound,  the  tissues  to  the  neck  of  bladder,  and 
the  neck  itself.  A  lithoclast  is  then  introduced  and  the 
operation  completed  in  the  usual  manner  (see  vol.  iv.  p. 
530). 

Dowell's  Method.  A  method  of  operating  for  the  cure 
of  hernia  (see  vol.  iii.,  p.  641). 

Drummond's  Whiff.  A  sign  of  aortic  aneurism.  A 
whiff  proceeding  from  the  glottis,  heard  in  the  mouth 
during  expiration,  the  mouth  being  open.  When  the 
sign  is  well  marked  the  whiff  is  audible  in  the  trachea 
with  the  mouth  shut,  but  disappears  if  the  nostrils  be 
closed.  This  sign  is  of  value  only  when  elicited  during 
absolute  composure  of  body  and  heart,  as  a  similar  sound 
occurs  normally  after  active  exercise. 

Drysdale's  Cell.  A  cell  which,  when  found  in  abdomi- 
nal dropsical  fluids,  Dr.  Drysdale  regards  as  pathogno- 
monic of  ovarian  disease.  "  This  granular  cell  is  generally 
round,  but  sometimes  a  little  oval  in  form,  is  very  deli- 
cate, transparent,  and  contains  a  number  of  fine  gran- 
ules, but  no  nucleus.  The  granules  have  a  clear,  well-de- 
fined outline.  These  cells  differ  greatly  in  size  but  their 
structure  is  always  the  same.  They  may  be  seen  as 
small  as  the  one  five-thousandth  of  an  inch  in  diameter, 
and  from  this  to  the  one  two-thousandth  of  an  inch  ;  in 
some  instances  I  have  found  them  much  larger,  but  the 
■size  most  commonly  met  with  is  about  that  of  a  pus-cell. 
The  addition  of  acetic  acid  causes  the  granules  to  appear 
more  distinct,  while  the  cell  is  rendered  more  transpar- 
ent. When  ether  is  added  the  granules  become  nearly 
transparent,  but  the  aspect  of  the  cell  is  not  changed." 

Dubreuil's  Method.  A  method  of  amputating  at  the 
wrist  (see  vol.  i.,  p.  159). 

Dubini's  Disease.  Chorea  electrica,  convulsive-cere- 
bral typhus,  myelitis  convulsiva.  An  affection  in  which 
the  convulsive  shock  of  the  limbs  is  very  similar  to  the 


shock  caused  by  electricity.     The  disease  has  been  seen 
in  certain  districts  of  Lombardy,  and  is  ?ery 

Duchenne's  Disease.     Progressive  locomotor  ataxia. 

Duchenne-Aran  Type  of  Muscular  Atrophy.     A  form 
of  progressive  muscular  atrophy,  most  commonly 
in  adults,  the  atrophy  beginning  in  the  upper  extrem 
and  extending. 

Dugas's  Test.     A  test  for  dislocation  of  the  shoulder. 
If  the  hand  of  the  affected  side  is  madt  to  clasp  tl 
posite  shoulder,  the  elbow  cannot  be  made  to  touch  the 
front  of  the  chest. 

Duplay's  Method.  A  method  of  operating  for  the  cure 
of  hypospadias  by  covering  the  opening  by  a  double 
thickness  of  flaps,  two  Haps  being  taken  from  each  side 
and  united  in  the  median  line. 

Dupuytrcn's  Contraction.  A  disease  of  the  fingers 
due  to  contraction  of  the  palmar  aponeurosis  (see  Fin- 
gers, vol.  iii.,  ]).  159). 

Dupuvtren's  Method.  A  method  of  amputating  at  the 
shoulder-joint  (see  vol.  i.,  p.  162). 

Duroziez's  Murmur.  A  double  murmur,  heard  almost 
exclusively  in  aortic  insufficiency,  when  the  stethoscope 
is  placed  over  the  femoral  artery  ;  the  first  sound  comes 
from  the  passage  of  the  systolic  blood-wave,  the  second 
comes  from  the  abnormal  backward  wave. 

Ehrlich's  Method.  A  method  of  staining  tubercle  ba- 
cilli (see  vol.  iv.,  p.  764). 

Ehrlich's  Solution.  A  stain  for  micro-organisms  (see 
vol.  iv.,  p.  768). 

Emmet's  Method.  Reduction  of  uterine  inversion  by 
grasping  the  body  in  the  band  firmly,  and  then  immedi- 
ately expanding  the  fingers  so  as  to  put  the  tissues  around 
the  cervix  on  the  stretch,  while  the  hand  above  aids  in 
dilating  the  cervical  ring.  If  only  partial  reduction  can 
be  secured,  the  lips  of  the  os  are  stitched  together  over 
the  fundus. 

Emmet's  Operation.  1.  An  operation  for  the  cure  of 
laceration  of  the  cervix  uteri,  by  paring  the  edges  of  the 
rent  and  then  uniting  them  by  sutures. 

2.  An  operation  for  lacerated  perineum,  in  which  are 
reunited  the  torn  fibres  of  the  pelvic  fascia. 

Estlander's  Operation.  Exsection  of  portions  of  one  or 
more  ribs,  for  the  cure  of  the  pleuro-cutaneous  fistula?  of 
empyema. 

Everbusch's  Operation.  An  advancement  of  the  ten- 
don of  the  levator  palpebral  superioris,  for  the  relief  of 
congenital  blepharoptosis. 

Farrant's  Solution.  A  solution  for  the  microscopical 
examination  of  fresh  tissues  (see  vol.  iv.,  p.  779). 

Fergusson's  Method.  1.  The  method  of  curing  aneu- 
rism by  manipulating  the  tumor,  so  as  to  detach  a  frag- 
ment of  fibrin  or  old  clot  which  shall  plug  up  the  efferent 
artery  (see  vol.  i.,  p.  212). 

2.  The  method  of  exposing  the  superior  maxilla  by 
two  incisions :  One  longitudinal,  extending  from  the  in- 
ner angle  of  the  eye  to  the  outer  limit  of  1  lie  orbit  paral- 
lel with  and  a  little  below  the  infra-orbital  ridge  ;  the 
other  commencing  at  the  nasal  extremity  of  the  first  and 
extending  downward  along  the  side  of  the  nose,  around 
its  ala  to  the  median  line,  and  thence  down  to  the  middle 
of  the  lip  (see  vol.  iv. ,  p.  244). 

Fergusson's  Operation.  An  operation  for  closing  a  cleft 
of  the  hard  palate  (sec  vol.  ii.,  p.  182). 

Fleury's  Method.  Compression  of  an  aneurism  by 
flexion  of  the  limb  (see  vol.  i.,  p.  212). 

Forties's  Amputation.  An  operation  similar  to  Cho- 
part's,  except  that  the  scaphoid  and  posterior  portion  of 
the  cuboid  are  retained. 

Forster's  Method.  A  method  of  artificial  ripening  of 
cataract  (see  vol.  i.,  p.  799). 

Fothergill's  Face-ache.     Trigeminal  neuralgia. 

Frank's  Operation.  A  modification  of  the  Cesarean 
section.  The  uterus  is  evacuated  in  the  usual  way.  ex- 
cept that  it  is  turned  out  of  the  abdominal  cavity  before 
being  incised.  A  drainage-tube  is  then  passed  through 
the  uterus  and  vagina,  its  other  end  hanging  out  at  the 
lower  angle  of  the  abdominal  wound.  The  uterine  wound 
is  then  sutured  above  the  drainage-tube,  with  strong  cat- 
gut, and  the  round  ligaments  brought  together  and  sutured 
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mid  the  abdomen  clost  d,  bo  aa  to  Bhul  off  the  ut 
cal  pouch  from  the  general  peritoneal  cavitj  and  makt  a 
pocket  around  tiu  uteriru  which  Iim^  been  made 

as  low  il"\\ii  as  possible.  This  pocket  is  drained  by  a 
tube  passing  into  the  ragina  in  front  of  the  cervix,  and  a 
third  tube  extends  :i)nn u  the  entire  uterine  wound, 

Preund  -  Operation.  Hysterectomy  by  abdominal  sec- 
tion (see  vol   iii.,  p. 

!'i  iedlandi  r's  Method.  A  method  of  Btaining  the  pneu- 
i ioccus  i see  \ ol.  iv.,  p.  675). 

Friedreich  -  Disease.    Hereditary  locomotor  ataxia — the 

family  form  <>i  loc itor  ataxia.  This  disease  is  regarded 

as  a  varietj  ol  locomotor  ataxia.  Ii  appears  early  in  life 
in  several  children  of  the  Bame  family,  and  there  is  al- 
ways to  be  found  some  neuropathic  vice  in  the  immediate 
ancestry.     It  is  incurable. 

Fritsch's  Operation.   Posterior  colporrhaphy,  especially 

suitable  for  extreme  decrees  of  rectoeele. 

Gaffky's  Method,  A  method  of  staining  the  bacillus 
of  typhoid  fever  (see  vol.  iv.,  p.  765). 

Qagnele's  Method.  Subcutaneous  ligation  of  the  vein-, 
in  operaiimr  on  varicocele,  by  silver  wire  twisted  on  metal 
buttons. 

Galc/.owski's  Method.  A  method  of  extracting  cata- 
ract. Except  that  a  Graefe  knife  is  used,  the  corneal  in- 
cision  is  essentially  the  same  as  in  Wright's  method  ;  but 
as  the  point  of  the  knife  passes  across  the  anterior  cham- 
ber, it  is  depressed  to  the  lower  border  of  the  previously 
dilated  pupil  and  made  to  divide  the  capsule  by  a  sweep- 
ing movement  to  the  upper  border  of  the  pupil.  The  re- 
maining steps  of  the  operation  possess  no  peculiarity.  If 
the  iris  protrude  after  the  escape  of  the  lens,  it  is  replaced 
with  a  silver  probe. 

(Jalc/.owski's  Operation.  1.  Synectomy  by  means  of  a 
needle  with  a  cutting  edge. 

2.  An  operation  for  the  cure  of  pterygium,  by  turning 
the  apex  under  the  base. 

( tant's  Incision.  An  incision  backward  from  the  angle 
of  the  mouth,  on  one  or  both  sides,  for  amputation  of  the 
tongue. 

Gain's  Operation.  Subtrochanteric  section  of  the  fe- 
mur for  anchylosis  of  the  hip. 

Gcly's  Suture.  A  suture  for  closing  intestinal  wounds. 
A  thread  is  used  having  a  needle  on  each  end.     These 


needles  are  passed  from  without  inward,  and  out  again, 
leaving  the  threads  as  shown  in  Fig.  3496,  <',  b.  The 
needles  are  then  passed  to  the  opposite  sides,  the  threads 
being  crossed  in  a  single  knot,  anil  passed  as  shown  in 
Fig.  3497,  b,  e.  The  completed  suture,  ready  for  tight- 
eningand  tying,  is  shown  in  Fig.  3498, 

Gerdy's  Operation.  An  operation  for  the  cure  of  her- 
nia i-ci'  vol.  iii..  ]).  685). 

Giacomi's  Method,    a  method  of  staining  the  syphilis 

bacillus  (see  vol,  iv..  p.   765). 

Giampetro-Lowenberg  Method.  A  method  of  intro- 
ducing the  Eustachian  catheter.     The  catheter  is  passed 

until  it  reaches. the  pharynx,  when  the  beak  is  turned  so 


that  it  points  horizontally  toward  the  tube  of  the  opposite 

side;   the  instrument    is    then   drawn  out   until    the   beak 

catches  on  the  posterior  edge  of  the  septum,  when  it  is 
rotated  in  the  opposite  direction,  through  an  arc  of  at 

least  one  hundred  and  eighty  degrees,  into  the  mouth  of 
the  tube  which  it  i-  desired  to  reach. 

Gibson's  <  Operation.  Tin-  removal  of  a  soft  lens  through 
a  small  corneal  incision. 

Gioppi's  Operation.  An  operation  for  cataract,  in 
which  the  lens  in  it-  capsule  is  extracted  with  a  spoon- 
like  instrument,  through  an  incision  similar  to  Graefe's. 

(Joules  s  Method  A  method  of  operating  for  the  cum 
of  hypospadias,  by  covering  the  opening  by  a  fold  of 

skin  drawn  from  ln-hind  forward. 

Graefe's  Operation,  l.  Extraction  of  a  cataract  through 
a  sclerotic  incision,  with  iridectomy  and  laceration  of  the 

Capsule  (see  vol.  i.,  p.  801  I. 

3.  The  production  of  an  ulcer  at  the  apex  of  a  conical 
cornea. 

:>.  An  operation  for  trichiasis,  in  which  vertical  inci- 
sions arc  made  as  in  Diellenbachs  operation,  the  remain- 
ing steps  being  Very  similar  to  Aril's. 

4.  An  operation  for  ptosis,  in  which  a  portion  of  the 
orbicularis  is  removed,  the  effect  being  to  cause  a  subcu- 
taneous shortening  of  the  lid  and  to  weaken  the  action  of 
the  orbicularis,  thus  assisting  the  levator. 

5.  An  operation  for  staphyloma  by  the  production  of 
suppurative  choroiditis  and  consequent  atrophy  of  the 

globe. 

Graefe-Bomberg  Operation.  Division  of  the  supra- 
orbital nerve  lor  the  relief  of  blepharospasm. 

Gram's  Method.  A  method  of  staining  (see  vol.  iv., 
p.  764). 

(Jrancher's  Sign.  An  auscultatory  sign  of  pulmonary 
consolidation  ;  consisting  in  the  raised  pitch  of  the  ex- 
piratory murmur,  which  comes  to  equal  that  of  inspira- 
tion. 

Grave's  Disease.     Exophthalmic  goitre. 

Green's  Operation.  An  operation  for  entropion,  com- 
bining the  essential    principles  of  the  Arlt-.Iaesche  and 

Anagnostakis  operations,  but  whose  characteristic  feature 
is  that  the  sutures  are  made  to  include  the  upper  border 
of  the  tarsus  and  the  tendon  of  the  levator. 

Green's  Test  Types.    A  slight  modification  of  Snellen's. 

Gritti's  Method.  A  condyloid  amputation  of  the  thigh, 
in  which  the  patella,  having  had  a  slice  sawed  oil  its  un- 
der surface,  is  attached  to  the  sawn  extremity  of  the 
femur. 

Guerin's  Method.  Encasing  the  stump,  after  amputat- 
ing, in  a  dense  mass  of  cotton,  as  a  permanent  dressing. 

(Jusscnbauer's  Suture.  A  suture  in  which,  by  the  use 
of  a  single  thread,  the  same  result  is  secured  as  in  the 
Czerny-Lembert  suture  (see  vol.  iv..  p.  178). 

Hall's  (Marshall)  Method.  A  method  of  performing 
artificial  respiration  (see  vol.  i.,  p.  378). 

Hancock's  Amputation.  A  modification  of  Pirogoff 's, 
whereby  a  transverse  section  is  made  of  the  astragalus, 
the  upper  portion  retained  in  situ,  and  the  sawn  surface 
of  the  retained  portion  of  the  calcaneum  (sawn  as  in  Piro- 
goff's)  attached  to  it. 

Hancock  s  Operation.  Intra-ocular  ciliary  myotomy, 
for  the  relief  of  glaucoma. 

Hay's  Method.  The  treatment  of  pleuritic  and  other 
effusion-;  by  the  administration  of  concentrated  solutions 
of  saline  cathartics,  anil  the  restriction  of  fluid  ingesta. 

Hayem's  Fluid.  A  thud  used  in  the  microscopy  of 
blood  (see  vol.  i..  p.  583). 

Heaton'B  Method.  A  method  of  operating  for  the  cure 
of  hernia  (see  vol.  iii.,  p.  684). 

Heberden's  Disease.  A  disease  closely  resembling,  if 
not  identical  with,  rheumatoid  arthritis.  It  was  described 
by  Heberden  under  the  title  "•  Digitorum  Nodi."  as  con- 
sisting of  little  knobs,  about  the  size  of  peas,  situated 
upon  the  ends  of  the  lingers.  They  remain  during  life, 
but  cause  little  or  no  pain  and  but  slight  inconvenience. 
lie  thought  they  had  no  connection  with  gout  ;  with 
which  opinion  Dr.  Begbie  does  not  agree. 

1  [ebra's  Prurigo.  Congenital  prurigo,  of  a  severe  form. 
Incurable. 
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Hegar's  Operation.  1.  Posterior  colporrhaphy  ;  very 
similar  to  Simon's. 

2.  The  same  as  Battey'a  operation. 

Hegar-Tait  Operation.  A  misnomer  for  Tait's  operation. 

Herzenstein's  Operation.  An  operation  for  trichiasis, 
especially  applicable  in  the  partial  forms.  A  ligature  is 
passed  subcutaueously  around  the  roots  of  the  offending 
cilia,  and  allowed  to  cut  its  way  out,  thus  destroying  the 
cilia. 

Hesse's  Apparatus.  An  apparatus  for  air-analysis  (see 
vol.  iv.,  p.  773). 

Heubner's  Disease.  Syphilitic  disease  of  the  cerebral 
arteries  (see  vol.  i.,  p.  627). 

Hewson's  Dressing.  An  application  of  dry  earth,  con- 
taining about  fifty  per  cent,  of  clay,  to  wounds,  tumors, 
etc.  (see  vol.  ii. ,  p.  623). 

Hey's  Amputation.  The  same  as  Lisfranc's,  except 
that  the  projecting  portion  of  the  internal  cuneiform  is 
sawed  off. 

Hicks's  Method.  A  method  of  performing  bimanual 
version,  especially  adapted  to  the  treatment  of  placenta 
prsevia.  As  soon  as  possible  one  or  two  fingers  are  intro- 
duced into  the  uterus,  the  hand  being  in  the  vagina,  and 
podalic  version  accomplished  by  the  aid  of  the  other 
hand  used  externally.  A  leg  is  then  seized  and  brought 
down,  and  sufficient  traction  employed  to  keep  the  half- 
breech  in  the  os  as  a  tampon*  If  the  placenta  is  in  the 
way,  the  fingers  are  passed  up  at  its  margin,  if  this  can 
be  reached  ;  otherwise,  the  placenta  is  to  be  perforated. 
Delivery  is  allowed  to  take  place  naturally,  aided  only  by 
such  traction  as  may  be  necessary  to  keep  up  proper 
pressure  of  the  child  against  the  os. 

Hilton's  Method.  A  method  of  opening  deep-seated 
abscesses,  or  those  in  close  proximity  to  important  struct- 
ures. Cut  through  the  skin  and  superficial  fascia,  push 
a  grooved  director  into  the  abscess,  and  along  the  groove 
pass  a  pair  of  dressing-forceps  ;  the  opening  of  the  for- 
ceps while  in  situ  will  enlarge  the  opening  made  by  the 
grooved  director  and  secure  thorough  evacuation  of  the 
pus. 

Hirschberg's  Operation.  An  operation  for  the  cure  of 
detachment  of  the  retina,  by  a  paracentesis  of  the  sclera 
over  the  seat  of  the  effusion. 

Hodgkin's  Disease.  Pseudo-leucocythemia  (see  vol. 
iii.,  p.  691). 

Hodgson's  Method.  Ligation  of  the  femoral  artery  at 
the  apex  of  Scarpa's  triangle. 

Holt's  Method.  The  treatment  of  urethral  stricture  by 
rupturing,  or  splitting,  by  means  of  an  instrument  con- 
sisting of  two  grooved  blades  fixed  in  a  divided  handle, 
and  containing  between  then*  a  wire  welded  to  their 
points  ;  down  this  wire,  after  the  instrument  is  passed 
into  the  urethra,  is  forced  a  tube,  which  separates  the 
blades  and  thus  ruptures  the  stricture. 

Hotz's  Operation.  An  operation  for  entropion,  con- 
taining the  same  principle  as  Anagnostakis's  operation, 
but  more  of  the  orbicularis  muscle  is  removed  and  the 
sutures  are  carried  higher  up,  so  as  to  include  part  of 
the  fascia  tarso-orbitalis. 

Horner's  Method.  A  method  of  operating  for  the 
cure  of  salivaiy  fistula,  by  making  an  opening  through 
the  cheek  with  a  shoemaker's  punch,  including  the 
fistulous  tract,  and  then  closing  the  external  wound  by 
sutures. 

Howard's  Method.  A  method  of  performing  artificial 
respiration  (see  vol.  i.,  p.  379). 

Humphrey's  Operation.  An  operation  for  amputation 
of  the  penis,  by  which  the  urethra  is  dissected  loose  from 
its  attachments  to  the  stump  of  the  corpora  cavernosa, 
drawn  through  a  slit  made  at  the  base  of  the  scrotum  on 
the  under  side,  and  attached  to  the  margins  of  the  slit  so 
as  to  make  an  artificial  meatus  in  the  perineum. 

Hunter's  Method.  Ligation  of  the  femoral  artery  in 
the  aponeurotic  canal. 

Hunter's  Operation.  Proximal  ligation  of  the  artery 
for  the  cure  of  aneurism:  Anel's  operation  (see  vol.  i.,  p. 
208). 

Hutchinson's  Teeth.  Peculiarly  deformed  upper  in- 
cisors, of  the  permanent  set  ;  regarded  by  Mr.   Hutchin- 


son as   pathognomonic  of  hereditary  syphili        ! 
scribes  them  as  "  usually  short  and  narrow,  with  a 
and   vertical   notch    in   their   edges,    and   thi  a 
rounded  off.     Horizontal  notches  or  furrows  are  often 
seen,    but    they,    as  a   rule-,    have   nothing   to  do   with 
syphilis." 

Inman's  Myalgia.  Pain  in  the  muscles,  of  any  origin. 
•  Jacksoniau  Epilepsy.  Convulsive  seizures,  in  tl 
ginning  limited  to  a  part  of  the  body,  most  frequently 
the  fingers  of  one  hand,  sometimes  one  side  of  the 
or  one  foot.  At  a  later  period  the  convulsive  movement 
may  affect  the  whole  of  one  side,  or  even  the  entire  body. 
It  is  often  a  sign  of  an  irritative  lesion — tumor — in  the 
opposite  side  of  the  brain,  in  its  motor  area. 

Jacob's  Ulcer.      Rodent  cancer  of  the  face. 

Jacobson's  Operation.  A  cataract  operation,  in  which 
the  Sap  is  made  below,  the  lens  removed  in  its  capsule, 
and  that  part  of  the  iris  bruised  in  its  extraction  is  drawn 
out  and  excised. 

Jadelot,  Line  of.  The  linea  oculo-zygomatica.  It  ex- 
tends from  the  inner  angle  of  the  eye  downward  and  out- 
ward, passing  across  the  face  below  the  malar  bone.  Is 
said  to  indicate,  in  children,  a  cerebral  or  nervous  affec 
tion  ;  in  adults,  genital  disease,  masturbation,  or  venereal 
excess. 

Jenks's  Method.  Denudation  of  the  surface,  in  rupt- 
ured perineum,  by  means  of  scissors  introduced  at  the 
lower  edge  close  to  the  integument,  and  made  to  dissect 
off  the  surface  without  being  withdrawn,  so  that  haemor- 
rhage is  confined  to  the  point  of  entrance  of  the  scissors. 
The  detached  tissue  is  finally  snipped  off  and  the  wound 
closed. 

Jobert's  Operation.  An  operation  for  the  radical  cure 
of  hernia  (see  vol.  iii.,  p.  632). 

Jobert's  Suture.     A  suture  designed  for  closing  trans- 
verse wounds  of  the 
intestines.    The  intes- 
tine at  the  site  of  the    ,, 
wound  having    been  till 
placed  in  the  position 

of       intussusception,  ||  (     B 

sutures  are  introduced 
as  shown  in  the  cut ;  I 
A  representing  the 
upper,  and  i?the  low- 
er portion  of  the  in- 
testine. Fl(J  2499.— Jobert's  Suture. 

Jones  s    ( vv  barton) 
Operation.     An  operation  for  the  cure  of  ectropion  of 
the  lower  lid,  by  making  a  V-shaped  incision  through  the 
skin,  and  then  so  uniting  its  edges  as  to  make  it  Y-shaped. 

Kaateer's  Method.  A  method  of  staining  tubercle  ba- 
cilli (see  vol.  iv.,  p.  764;. 

Kammerer  and  Giacomi's  Apparatus.  An  apparatus 
for  air-analysis  (see  vol.  iv.,  p.  774). 

Keen's  Sign.  The  increased  space  that  exists  between 
the  malleoli,  in  fracture  of  the  fibula,  owing  to  the  tilt- 
ing in  of  the  upper  end  of  the  lower  fragment  and  con- 
sequent projection  of  the  lower  end. 

Kehrer's  Operation.  A  modification  of  the  Csesarean 
section.  The  abdominal  incision  is  made  the  same  as 
usual,  but  the  incision  into  the  uterus  is  transverse,  and 
at  the  internal  os.  This  wound  is  closed  by  deep  and 
superficial  sutures.  Drainage-tubes  are  passed  into  the 
vesico-uterine  pouch,  and  into  that  of  Douglas.  The 
other  steps  of  the  operation  are  as  usual. 

Knapp's  Method.  A  method  of  performing  abscission 
in  staphyloma  (see  vol.  ii.,  p.  301). 

Knapp's  Operation.  1.  A  modification  of  Critchett's 
for  staphyloma. 

2.  A  modification  of  Teale's  operation  for  symbleph- 
aron. 

3.  A  modification  of  Desmarres's  operation  for  ptery- 
gium ;  the  corneal  portion  of  the  pterygium  i>  excised, 
and  tlie  remainder  divided  into  two  parts,  one  being 
transplanted  under  the  conjunctiva  above  the  wound  and 
the  other  below. 

Koch's  Apparatus.     An  apparatus  for  air-analysi 
vol.  iv.,  p.  77:!). 
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Koi  h  -  Method,  A  method  of  demonstrating  the  tu- 
bercle  bacillus  (see  vol.  iv.,  p.  798) 

Kocher's  Incision,  An  Incision  extending  along  the 
anterior  border  of  the  Bterao-maatoid  muscle,  from  the 
level  of  the  lobule  of  the  ear  to  the  level  of  the  liyoid 
bone,  along  this  bone  to  the  median  line,  and  thence  to 
the  symphysis  menti  ;  Cor  amputation  of  the  tongi 

Koppe  Lsthma,     Larj  agismus  stridulus. 

Kiichler's  Operation.  An  extraction  of  the  lens  in  its 
capsule,  through  a  horizontal  corneal  Incision,  without 
an  iridectom] . 

Kussmaul's  Coma.   One  of  the  forms  of  diabetic  coma; 


acetonasmia  I  Bee  \  ol.  i. .  p.  5*.  and  vi 


164). 


Kussmaul's  Disease.  Acute  inflammation  of  the  ante- 
rior graj  horns:  acute  atrophic  spinal  paralysis. 

Laennec's  Cirrhosis.     *  !irrhosis  of  the  liver. 

Landolt's  Operation.  An  operation  whereby  a  portion 
of  the  upper  lid  is  taken  to  replace  a  losl  lower  lid. 

Landry's  Paralysis.  Acute  ascending  paralysis.  The 
loss  of  power  usually  begins  in  the  legs,  where  ii  booh 
omes  pronounced;  it  then  passes  upward,  affecting 
the  trunk  and  arms,  and  finally  the  muscles  of  degluti- 
tion and  respiration.  The  bladder  and  rectum  are  not 
affected,  and  sensation  is  usually  unimpaired.  It  is  al- 
most invariably  fatal,  and  usually  terminates   within  two 

weeks. 

Langenbeck's  Method.  1.  The  making  of  bi-musculo- 
tegumentary  flaps  in  amputating,  by  cutting  from  with- 
out inward  (see  vol.  i.,  p.  150). 

2.  Division  of  the  superior  maxillary  nerve  in  the 
spheno-maxillary  fossa,  by  means  of  a  long  tenotome 
passed  into  the  fossa  along  the  (inter  wall  of  the  <irbit. 

I. aiiey's  Method.  A  method  of  amputating  at  the 
shoulder  joint  (see  vol.  i..  p.  162). 

Lebrun's  Operation.  1.  A  modified  Liebreich,  the  in- 
cision being  entirely  corneal  and  upward  (see  vol.  i.,  p. 
805). 

2.  An  operation  for  entropion,  similar  to  that  of  Anag- 
nostakis,  but  the  portion  of  skin  and  muscular  tissue 
excised  from  the  upper  lid  is  larger,  .and  the  sutures 
emerge  higher  tip  in  the  superior  flap. 

Lefort's  Operation.  The  formation  of  a  median  vagi- 
nal septum,  by  partial  union  of  the  anterior  and  posterior 

vaginal  walls,  for  the  relief  of  prolapsus. 

Lembert's  Suture.  A  suture  for  closing  intestinal 
wounds.  The  needle  is 
entered  on  the  outer  sur- 
face of  the  intestine,  about 
one  sixth  of  an  inch  from 
the  edge  of  the  wound, 
and  brought  out  again 
half-way  between  the  point 
of  entrance  and  the  edge, 
without  having  perforated 
the  mucous  membrane  ;  it 
is  then  passed  in  a  similar 
manner  on  the  opposite 
side,  as  shown  in  the  fig- 
ure. After  introducing 
as  many  sutures  as  are 
deemed  necessary,  they 
are  tied  and  cut  short. 
This  suture   can  be  made 


■^ 


Fio.  2500.— Lembert's  Suture. 


continuous,  it  desired,  something  like  the  glover's. 

Lente's  Operation.  Incision  of  the  rectum,  for  strict- 
ure, in  the  median  line  anteriorly  and  posteriorly. 

I, eroy  D'Etiolles's  Method.  A  method  of  operating 
for  the  cure  of  hernia  (see  vol.  iii.,  p.  637). 

Levis's  Method,  l.  Tying  the  ligature,  in  ligating  vari- 
cocele, over  a  piece  of  rubber  tubing,  so  as  to  maintain 
the  tension  of  tlie  thread. 

2.    The  injection  of  twenty  drops  of  pure  carbolic  acid 

into  the  tunica  vaginalis  testis,  after  the  withdrawal  of 

the  Quid,  for  the  radical  cure  of  hydrocele. 

Liebreich's  Operation.     I.  A  modification  ofGraefe's, 

in   which  the   incision  is  made  downward,  and   is  almost 
entirely  corneal,  while   the  lens  IS   removed   without    iri- 
dectomy (see  vol  i..  p.  B05), 
2.  An  operation  tor  strabismus,  in  which  the  conjunc- 


tiva and  sub  conjunctival  tissue  are  separated  widely  from 
the  sclerotic,  and  a  BUture  is  Lifted  to  close  the  conjunc- 
tival wound  and  thus  prevent  sinking  of  the  caruncle. 

Lignerolles's  Amputation.    An  amputation  of  the  foot, 
by  which  the  astragalus  is  preserved  in  ritu. 
Lisfranc's  Amputation.    Amputation  through  the  taroo 

metatarsal  articulation  (see  vol.  i.,  p.  164). 

Lisfranc's  Method.  .V  method  of  amputation  at  the 
shoulder-joint  (see  vol.  i..  ]>.  162). 

Lister's  Method.  1.  A  method  of  employing  antiseptics 
in  Burgery  (see  vol.  i..  p.  257). 

2.  Excision  of  the  carpus,  through  two  longitudinal  in- 
cisions along  the  radial  and  ulnar  borders  of  the  wrist. 

Liston's  Method.  The  method  of  exposing  the  upper 
jaw  by  an  Incision  extending  from  the  angle  of  the  mouth 
to  the  external  angular  process  of  the  frontal  bone. 

Little's  Disease.     Spasmodic  tabes  of  children. 

Lime's  Operation,  l.  Lett  iliac  colotomy,  the  open- 
ing being  made  into  the  sigmoid  flexure  (see  voL  ii.,  p. 
248). 

2.  The  operation  of  enterotomy. 

I.i/ar's  .Method.  The  method  of  exposing  the  upper 
jaw  by  cutting  through  the  cheek  by  an  incision  extend- 
ing from  the  tingle  of  the  mouth  to  the  malar  bone. 

(.other's  .Method.  A  method  of  staining  (see  vol.  iv., 
p.  ;i;i '. 

I.olller's  Solution.  A  Stain  for  micro-organisms  (see 
vol.  iv.,  p.  763). 

Loreta's  Method.  The  insertion  of  small  wire  into  the 
sac  for  the  cure  of  aneurism. 

Loreta's  Operation.     Digital  divulsion  of  the  pylorus. 

Louis*s  Angina.     Ludwig's  angina. 

Ludwig's  Angina  (Angina  Ludovici).  An  acute  sup- 
purative inflammation  of  the  connective  tissue  around 
the  submaxillary  glands.  After  a  few  days  of  prodro- 
mal symptoms,  the  neck  becomes  swollen  and  painful 
By  the  fourth  day  the  condition  is  serious  ;  the  tongue  is 
swollen  and  immovable,  there  is  great  salivation,  the 
neck  is  so  swollen  that  the  mouth  can  hardly  be  opened, 
and  the  line  of  the  chin  is  obliterated.  Great  dyspnoea 
may  be  caused  by  pressure  on  the  trachea.  The  tem- 
perature continues  high.  The  disease  runs  its  course  to 
suppuration,  or  gangrene,  in  about  a  week.  The  disease 
proves  fatal  in  a  considerable  portion  of  cases. 

Ludwig's  Angle  ( Angulus  Ludovici).  The  angle  which 
exists,  in  some  cases  of  emphysema,  between  the  manu- 
brium and  the  body  of  the  sternum. 

Luke's  Method.  Making  the  first  flap,  in  amputating, 
by  Langenbeck's  method,  the  second  by  Vermale's. 

Lust  kartell's  Method.  A  method  of  staining  the  syph- 
ilis bacillus  (see  vol.  iv.,  p\  765). 

Macewen's  Method.  A  method  of  preparing  animal 
ligatures.  '.'.,  one  ounce  each  of  water  and  glycerine, 
add  twelve  grains  of  chromic-acid  crystals.  In  this  steep 
the  ligatures  ten  days,  then  remove  and  thoroughly  dry 
them.  For  preservation,  keep  them  in  a  five  per  cent, 
solution  of  carbolic  acid. 

Macewen's  Operation.  1.  Excision  of  a  V-  or  wed  ire  - 
shaped  piece  transversely  from  above  the  internal  con- 
dyle of  the  femur,  for  the  cure  of  knock-knee  (see  vol. 
iv..  p.  317). 

2.  An  operation  for  the  radical  cure  of  hernia.  The 
bowel  being  reduced,  an  incision  is  made  over  the  external 
ring.  The  sac  is  then  separated  by  the  finger  from  the 
canal  and  the  cord,  and  the  peritoneum  separated  for  about 

half  an   inch  around  the  internal  ring.      A  thread  is  next 

fastened  to  the  bottom  of  the  sac.  and  passed  upward,  back 

and  forth  through  the  sac  so  as  to  throw  it  into  folds  as  the 
thread  is  drawn  tight  ;  the  free  extremity  of  the  thread  is 
finally  brought  out  above  the  internal  ring  and  attached 

to  the  abdominal  fascia,  the  skin  being  drawn  up  so  as  to 

operate  through  the  original  incision.     By  this  manoeuvre 

the  sac.  folded  into  a  species  of  compress  or  pad,  is  placed 
over  the  internal  ring,  where  it  will  become  adherent. 
The  canal  is  now  closed  as  follows:  By  means  of  a 
Curved  needle  attached  at  a  right  angle  to  its  handle,  a 
thread  is  passed  through  the  conjoint  tendon,  the  needle 
penetrating  the  tendon  near  its  lower  border  and  emerg- 
1  ing  at  a  point   as   high  as  possible  on  the  inner  aspect  of 
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the  canal.  The  thread  being  seized  and  the  needle  with- 
drawn, the  conjoint  tendon  is  held  by  a  loop  :  each  end 
of  this  loop  is  next  passed,  by  another  needle  having  a 
curve  opposite  that  of  the  first,  at  corresponding  points 
through  the  structures  of  the  transversalis  and  internal 
and  external  oblique  muscles  ;  the  two  free  ends  are  now 
drawn  tight  and  tied.  By  this  means  the  natural,  valve- 
like  relation  of  the  parts  is  restored.  Other  stitches  are 
to  be  inserted  lower  down  as  needed,  and  the  external 
wound  closed  secundum  inifiii. 

Mackenzie's  Method.  Taking  the  flap  from  the  inner 
and  plantar  surface  of  the  foot  and  ankle,  in  making  a 
Syrae  amputation. 

Macnamara's  Operation.  The  removal  of  the  lens  in 
its  capsule,  without  an  iridectomy,  through  a  large  cor- 
neal incision  outward. 

Malgaigne's  Amputation.  Subastragaloid  amputation 
of  the  foot  (see  vol.  i.,  p.  165). 

Manec's  Method.  The  formation  of  a  long  anterior, 
and  a  short  posterior  flap  in  amputating  at  the  hip-joint. 

March's  Disease.     Exophthalmic  goitre. 

Mariotti's  Spot.  That  portion  of  the  fundus  of  the 
eye  corresponding  to  the  entrance  of  the  optic  nerve, 
which  the  well-known  experiment  of  Abbe  Mariotti  has 
shown  to  be  devoid  of  sight. 

Marson's#Theory.  That  the  degree  and  duration  of 
vaccinal  protection  are  proportionate  to  the  perfection  of 
the  vaccine  lesions  and  to  the  number  of  insertions  made. 

Martin's  Operation.  Posterior  eolporrhaphy,  by  which 
the  normal  elevation  of  the  posterior  vaginal  wall  is  pre- 
served. 

Martino's  Operation.  Excision  of  a  triangular  piece  of 
the  auricle  for  the  cure  of  hypertrophy. 

Mason's  Method.  The  method  of  keeping  the  frag- 
ments in  proper  position,  in  fracture  of  the  nasal  bones, 
by  the  insertion  of  needles,  which  are  allowed  to  remain 
in  situ  fur  about  a  week. 

Maury's  Operation.  An  operation  for  the  cure  of  ex- 
strophy of  the  bladder. 

McDowell's  Operation.  The  removal,  by  abdominal 
incision,  of  cystic  ovaries. 

Meckel's  Diverticulum.  A  diverticulum  of  the  ileum, 
arising  from  one  to  three  feet  above  the  ileo-csecal  valve, 
representing  a  portion  of  the  uuobliterated  ornphalo-mes- 
enteric  canal.  It  is  frequently  attached  to  the  umbilicus 
by  a  solid  cord,  and  constitutes  a  band  around  which 
twisting  of  the  intestines  may  occur  (see  vol.  iv.,  pp.  151 
and  175). 

Meniere's  Disease.  A  neuropathic  form  of  aural  ver- 
tigo (see  vol.  i.,  p.  430). 

Michell's  Method.  The  after-treatment  of  cataract 
operations  in  a  light  room,  and  with  light  dressings  to 
the  eyes. 

Mikulicz's  Operation.  "Osteoplastic  resection  of  the 
foot."  It  consists  essentially  in  a  resection  of  the  lower 
ends  of  the  tibia  and  fibula  with  the  whole  of  the  astrag- 
alus and  calcaneum,  and  the  posterior  portion  of  the  cu- 
boid and  scaphoid  bones,  followed  by  placing  the  cut 
surfaces  of  the  scaphoid  and  cuboid  bones  in  contact 
with  those  of  the  tibia  and  fibula,  and  closure  of  the 
wound.  The  approximated  bones  may  be  sutured  (Hab- 
erern)  if  necessary. 

Millar's  Asthma.  Thymic  asthma  ;  spasm  of  the  glot- 
tis. 

Miner's  Method.  Enucleation  of  an  ovarian  tumor 
when  removal  cannot  be  effected  in  the  usual  way.  owing 
to  absence  or  shortness  of  pedicle,  adhesions,  etc. 

Miquel's  Bulb.  An  apparatus  for  air  analysis  (see  vol. 
iv.,  p.  774). 

Moore's  Method.  A  method  of  dressing,  in  Colles's 
fracture,  by  a  small  roller  and  a  strip  of  adhesive  plaster 
(see  vol.  ii.,  p.  500). 

Mooren's  Operation.  An  operation  for  cataract  similar 
to  Jacobson's,  but  the  iridectomy  is  made  several  weeks 
before  the  extraction. 

Morgan's  Method.  A  method  for  reducing  dislocation 
of  the  hip.  A  foot  is  placed  between  the  thighs  and 
against  the  perineum,  to  effect  counter-extension  ;  exten- 
sion and  rotation  are  made  byr  assistants,  from  a  band  at- 


tached above  the  knee  ;  the  limb  being  addui  led  ' 
becomes  a  fulcrum  and  presses  the  bone  off  fro 
pelvis. 

^Iuller's  Operation.     Same  as  Porro-Muller  operation. 

Naegele's  Pelvis.    The anchylosed,  obliquelj  conti 
pelvis  (see  vol.  iv.,  p.  :s:!(l |, 

Nageli's  Fluid.     A  culture-fluid  (see  vol.  iv.,  p.  772). 

Neelsen's  Solution.     A  stain  for  micro-organism 
vol.  iv.,  p.  7(53). 

Nelaton's  Line.  A  line  drawn  from  the  tuberosity  of 
the  ischium  to  the  anterior  superior  spine  of  the  ileum 
(see  vol.  iii.,  p.  249). 

Nelaton's  Method.  1.  A  method  of  operating  for  the 
cure  of  epispadias,  by  covering  the  opening  by  double 
flaps,  one  being  turned  down  from  the  abdomen,  the 
other  brought  up  from  the  scrotum. 

2.  Suspending  the  patient  by  the  legs,  to  counteract 
the  hypothetical  cerebral  anaemia  of  too  profound  anaes- 
thesia. 

Nelaton's  Operation.     Enterotomy (see vol.  iv.,  p.  ]7'.n. 

Neuber's  Tubes.      Decalcified  bone  drainage  tubes. 

Neugebauer/s  Operation.  The  same  as  thai  subse- 
quently described  by  Lefortand  best  known  by  his  name. 

Noeggerath's  Method.  Reduction  of  uterine  inversion 
by  commencing  the  operation  by  indenting  the  fundus  at 
one  or  the  other  horn. 

Noyes's  Operation.  1.  An  operation  for  the  formation 
of  an  artificial  pupil  in  cases  of  inflammatory  secondary 
cataract. 

2.  A  plastic  operation  for  the  cure  of  entropion. 

3.  An  operation  for  the  advancement  of  the  elongated 
tendon  in  strabismus. 

4.  An  operation  for  secondary  cataract,  in  which  a  hole 
is  made  in  the  obstructing  membrane  with  a  <  Jracfe  knife, 
and  then  enlarged  by  tearing  it  with  two  hooks  passed 
through  opposite  corneal  incisions. 

Nussbaum's  Narcosis.  The  condition  of  prolonged 
anaesthesia  produced  when  the  administration  of  chloro- 
form is  preceded  a  few  minutes  by  the  hypodermatic  in- 
jection of  a  full  dose  of  morphia. 

O'Dwyer's  Method.  The  method  of  treating  laryngeal 
stenosis  by  intubation  (see  vol.  iv.,  p.  419). 

Ogston's  Operation.  1.  An  operation  for  the  cure  of 
flat-foot,  by  removing  portions  of  the  contiguous  surfaces 
of  the  scaphoid  and  astragalus,  and  then  fastening  the 
surfaces  together  by  ivory  pegs  or  wiring,  so  as  to  restore 
the  arch.  Or  the  contiguous  surfaces  of  the  internal 
cuneiform  and  scaphoid  may  be  treated  in  the  same  way. 

2.  Sawing  obliquely  through  the  internal  condyle  of 
the  femur,  for  the  cure  of  knock-knee  (see  vol.  iv.,  p. 
317). 

Pacini's  Method.  A  method  of  performing  artificial 
respiration.  The  subject  being  stripped  of  clothing  from 
the  chest  and  the  mouth  wiped  out,  the  operator  stand- 
ing or  kneeling  at  the  head  of  the  subject,  takes  hold 
of  the  shoulders  by  applying  his  thumbs  in  front  of  the 
heads  of  the  humeri,  and  the  fingers  behind  and  close  to 
the  armpits.  He  then  pulls  the  shoulders  toward  him, 
and  lifts  them  in  a  perpendicular  direction,  thus  enlarg- 
ing the  thoracic  cavity  transversely  and  antero  posteriorly. 
The  shoulders  are  then  replaced  and  the  manoeuvre  re- 
peated. 

Pagenstecher's  Operation.  1.  An  operation  for  the 
relief  of  ptosis,  by  bringing  the  occipito-frontalis  to  act 
upon  the  lid. 

2.  The  removal  of  the  lens  in  its  capsule,  a  large  iri- 
dectomy having  been  made  (see  vol.  i.,  p.  80S). 

3.  An  operation  for  pterygium  ;  the  pterygium  issepa 
rated  from  the  cornea  and  sclerotic,  and  turned  bark  ; 
theedgesof  the  conjunctival  wound  are  brought  together 
with  sutures,  and  the  pterygium  sinks  and  disappears. 

Paget's  Disease.  An  eczema-like  disease  of  the  nipple 
and  areola,  which  sometimes  precedes  cancer  of  tin: 
breast.  It  has  the  appearance  of  a  florid,  intensely  red, 
raw  surface,  very  finely  granular,  as  if  nearly  the  whole 
thickness  of  the  epidermis  were  removed,  or  like  the 
surface  of  a  very  acute  diffused  eczema,  or  like  thai 
acute  balanitis."  There  is  always  a  copious,  clear,  yel- 
lowish, viscid  exudation  (see  vol.  ii. ,  p.  411). 
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Pancoast's  Method.  I.  A  method  of  operating  by  in- 
jection for  the  cure  of  hernia  (see  vol.  in.,  p  684) 

.'.  A  method  "i  amputating  al  the  knee-joint,  by  which 
a  short,  < > \ : 1 1  Sap  is  made  anteriorly,  Including  the  pa 
tella,  and  two  latcro-posterior  Haps,  which  join  in  the 
middle  of  the  popliteal  n  gion. 

8.  A  modification  of  Levis's,  bj  introducing  a  button 
bel  u  een  the  skin  and  rubber. 

Parkinson's  Disease.     Paralysis  agitans. 

Parson's  Disease.     Exophthalmic  goitre. 

Parry's  Disease.     Exophthalmic  goitre. 

Passavant's  Operation.  An  operation  for  division  of 
posterior  synechia?  by  means  of  a  delicate  forceps  intro- 
duced through  a  corneal  incision. 

Pasteur's  Fluid.     A  culture  fluid  (see  vol.  iv..  p.  772). 

Peaslee's  Operation.  Superficial  trachelotomy.  This 
is  a  less  serious  operation  than  that  of  either  Emmet  or 
Sims,     ii  is  performed  with  a  two-bladed  metrotome,  by 

which  either  OS,  or  both,  can  he  incited.  Dr.  Peaslee  re- 
garded   the    operation    as    indicated    if    the    external    (is 

would  not  admit  a  Bound  of  one-sixth  inch  diameter,  or 

the  internal  us  one  of  one-seventh  inch  diameter. 

Perier's  Operation.  Removal  of  the  inverted  uterus 
by  the  elastic  ligature. 

Petersen's  Bag.  A  rubber  bag,  with  a  capacity  of 
about  fifteen  ounces,  to  lie  inserted  into  the  rectum,  and 

then  distended  so  as  to  elevate  the  bladder  in  the  opera- 
tion of  supra-pubic  cystotomy. 

Petit's  Method.     The  same  as  Cheselden's. 

Pirogoff's  Amputation.  A  modification  of  Bj  me's  am- 
putation, by  which  the  posterior  portion  of  the  calcaneum 

is  preserved  and  applied  to  the  sawn  ends  of  the  tibia 
and  fibula  (see  vol.  i. ,  p.  106). 

Pirogoff's  Method.  A  method  of  operating  for  the  radi- 
cal cure  of  hernia,  (see  vol.  iii.,  p.  632). 

Polit/.er's  Method.  A  method  df  inflating  the  middle- 
ear.  A  rubber  bag  having  a  nose-piece  is  connected 
with  one  nostril,  while  the  other  is  closed  by  the  finger. 
The  patient  is  then  directed  to  swallow,  or  to  "hack" 
or  •'  hick,"  and  at  the  same  instant  the  bag  is  compressed 
sharply,  when  air  will  be  forced  through  the  Eustachian 
tubes.  In  the  case  of  children  too  young  to  follow  direc- 
tions the  act  of  crying  is  taken  advantage  of  in  the  same 
way  (see  vol.  ii..  p.  578). 

Pope's  operation.  An  operation  for  trichiasis  similar 
to  the  Arlt-Jaesche  operation,  but  in  addition  the  tarsus 
is  all  removed,  except  the  upper  border. 

Porro's  Operation.  Utero-ovarian  amputation  as  com- 
pletive of  the  (Cesarean  section.  After  evacuating  the 
uterus,  as  in  Gaesarean  section,  it  is  constricted  at  a  point 
corresponding  to  the  internal  os  by  a  rubber  band, 
clamp,  or  special  constrictor,  and  all  the  uterus  above  is 
(ail  away.  The  Stump  is  attached  at  the  lower  angle 
of  the  abdominal  wound,  and  the  case  treated  as  after 
hysterectomy. 

Poiro  Muiler  Operation.  A  modification  of  the  Porro 
operation.  The  uterus  is  turned  out  of  the  abdominal 
cavity  before  being  incised  and  the  abdomen  protected 
from  the  entrance  of  fluids.  The  uterus  is  also  con- 
stricted hefmr  being  incised,  so  as  to  prevent  haemor- 
rhage. 

Porro- Veil  operation.  A  modification  of  the  Porro 
operation.  The  stump,  after  removing  the  body  of  the 
uterus,  is  ligated  and  dropped,  as  iii  ordinary  hysterec- 
tomy. 

Pott's  Boss.  The  projecting  spinous  process  usually 
found  in  cases  of  roll's  disease. 

Pott's  Disease.  Inflammatory  destruction  of  the  bod- 
ies of  one  or  more  vertebrae,  or  of  the  intervertebral 
cartilages,  or  of  both,  producing  posterior  angular  curva- 
ture. 

Pott's  Fracture.  A  fracture  of  the  fibula,  within  two 
or  three  inches  of  its  lower  end.  accompanied  by  more  or 
less  laceration  of  the  internal  lateral  ligament  of  the  an- 
kle and  a  consequent  partial  dislocation  (see  vol.  iii.,  p. 
858}. 

Poll's  Gangrene.     Senile  gangrene. 

1'ray's  Test  Letters.  Letters  composed  of  lines  run- 
ning in  different  directions  for  testing  astigmatism. 


Prince's  Operation.  1.  An  operation  for  advancement 
of  the  tendon  in  si rabismus. 

3.  An  operation  for  pterygium  similar  to  Cnapp's  modi- 
fication of  Desmarres  a  operation,  except  thai  the  corneal 
attachment  i-  severed  with  an  instrument  shaped  like  a 
Strabismus  hook,  but  hav  ing  a  sharp  point  and  a  concave 
cutting  edge. 

Quincke  a  Pulse.  A  symptom  of  aortic  insufficiency, 
consisting  of  a  marked  blanching  of  the  finger-nail 

each  diastole  Of  the  heart. 

Ravaton's  Method.  Making  a  circular  incision  down 
to  the  bone  in  amputating,  and  then  from  this  cutting 
directly  upward  on  each  side,  so  as  to  make  symmetrica] 
flaps. 

Raynaud's  Disease.  Symmetrical  gangrene.  "A  neu- 
rosis characterized  by  an  exaggeration  of  the  excitc- 
motor  power  of  the  cord  in  presiding  over  the  vaso-motor 
centres,''  as  shown  by  vascular  spa-in,  venous  or  arterial. 
in  symmetrica]  parts  of  the  body.  The  phalanges  are 
usually  the  parts  all'ected.  The  local  asphyxia  may  be 
partial,  producing  merely  a  temporary  isclnemia.  cyano- 
sis, or  erythema,  or  it  may  be  so  complete  and  continued 
as  to  produce  absolute  iranirrene.  The  spasm  lasts  from 
a  few  seconds  to  several  days.  The  parts  all'ected  may 
be  anaesthetic  or  hyperaesthetic,  or  the  seat  of  severe 
pain.  Hysterical  symptoms  may  precede  or  follow  the 
attack.  The  duration  of  the  disease  varies  from  ten  days 
to  several  months,  and  relapses  usually  occur.  Put  two 
fatal  cases  have  been  reported.  Treatment  has  been  thus 
far  of  no  avail  (see  vol.  iii.,  p.  300). 

Reeves's  Method.  A  method  of  preparing  the  tubercle 
bacillus.  In  Sputum  :  Place  a  little  of  the  sputum,  with 
a  needle,  on  a  i;lavs  slip  ;  cover  with  a  No.  1  or  No.  2 
covering-glass,  and  press  the  two  between  the  thumb  and 
finger  SO  as  to  secure  a  uniform  layer.  Slide  the  cover 
over  the  edge  of  the  slip  and  remove  with  f orceps by  putt- 
ing, so  as  to  maintain  the  uniform  layer  of  sputum.  (If 
too  much  sputum  adheres,  or  too  irregularly,  repeat  the 
process. )  Place  the  cover  on  blotting-paper,  sputum  side 
up,  for  a  few  minutes,  to  dry,  and  then  whip  it  two  or 
three  times  through  the  flame  of  a  spirit-lamp.  It  is  now 
ready  for  the  first  siiiia.  This  is  prepared  by  thoroughly 
shaking  together  aniline  oil,  1-J  drachms,  and  alcohol.  3 
drachms,  and  gradually  adding  thereto  distilled  water,  .""» 
ounces  6£  drachms  ;  after  standing  a  few  hours  a  little  of 
this  aniline  water  is  tillered  into  a  watch-glass,  and  about 
twenty  drops  of  "Beck's  Double  Stain"*  added,  and 
thoroughly  stirred  with  a  glass  rod.  Into  this  stain  drop 
the  cover,  sputum  side  down,  and  -protect  the  whole  with 
a  bell-glaBS.  If  aspeedy  examination  is  desired,  the  stain 
containing  the  cover  must  be  subjected  to  a  temperature 
of  115°  to  120°  F.  for  fifteen  or  twenty  minutes  ;  but  other- 
wise the  cover  should  remain  in  the  stain  for  several 
hours  at  the  ordinary  temperature.  After  removing  from 
the  stain,  decoloris*  by  immersing  in  the  following  acid- 
wash  :  Nitric  acid,  10  drachms  ;  distilled  water,  IS 
drachms  ;  alcohol  (ninety-five  per  cent.  i.  25  drachms.  Af- 
ter decolorizing  wash  in  distilled  water.  It  is  now  ready 
for  the  second  xt<tn< .  which  may  be  an  aqueous  solution  of 
vesuvin  or  Bismarck  brown,  or  methyl  blue.  Tin's  con- 
trast slain  should  not  be  too  deep.  After  the  second  stain- 
ing wash  the  cover-glass  in  distilled  water,  dip  in  absolute 
alcohol,  dry,  clean  with  benzole,  and  mount  in  balsam 
and  xylol. 

In  Tissue  :  This  requires  an  extremely  thin  and  evenly 
(ait  section,  which  should  be  immediately  placed  on  the 
slide  and  there  handled  until  the  mount  is  finished.1  The 
first  stain  must  be  in  a  wide-mouth  bottle  to  receive  the 
slide,  which  must  remain  immersed,  at  ordinary  tempera- 
ture, for  twelve  to  twenty  hours.  The  remaining  steps 
are  as  above.  In  all  tissue-mounts  the  sections,  before 
being  put  into  the  stain,  should  be  passed  from  absolute 
alcohol. 

Reid's  Method.  1.  A  method  of  reducing  dislocations 
of  the  hip  by  manipulation  (see  vol.  ii.,  p.  504). 

2.  The  use  of  the  Esmarch  bandage  and  tube  in  the 
treatment  of  aneurism  (sec  vol.  i..  p.  211 1. 


*  This  stain  can  be  obtained  of  any  microscopal  dealer. 
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Rigal's  Suture.  The  ordinary  twisted  suture,  except 
that  little  rubber  rings  arc  substituted  for  the  threads. 

Rigg's  Method.  A  method  of  curing  hernia  by  means 
of  a  seton  (see  vol.  iii. ,  p.  639). 

Rindfleisch's  Method.  A  method  of  staining  tubercle 
bacilli  (see  vol.  iv. ,  p.  764). 

Riverdin's  Operation.  The  transplanting  of  small  skin 
grafts  to  replace  loss  of  tissue  (see  Wolfe's  Operation). 

Roberts's  Pelvis.  The  anchylosed,  transversely  con- 
tracted pelvis  (see  vol.  iv.,  p.  336). 

Robin's  Fluid.  A  fluid  used  in  the  microscopy  of 
blood  (see  vol.  i.,  p.  583). 

Romberg's  Symptom.  The  swaying  of  the  body  when 
the  eyes  are  closed,  as  seen  in  locomotor  ataxia. 

Rosenthal's  Test.  A  test  for  commencing  vertebral 
disease,  made  by  placing  one  pole  of  a  faradic  battery  in 
contact  with  the  front  of  the  body,  and  passing  the  other 
pole  down  the  centre  of  the  vertebral  column,  when,  if 
any  inflammatory  lesion  exists,  pain  will  be  developed  at 
the  seat  of  the  change.     (An  uncertain  test.) 

Roser's  Method.  The  method  of  operating  on  the  res- 
piratory passages  with  the  head  pendant,  so  as  to  prevent 
the  flow  of  blood  into  the  trachea. 

Roussin's  Fluid.  A  fluid  used  in  the  microscopy  of 
blood  (see  vol.  i. ,  p.  583). 

Saemisch's  Operation.  An  operation  for  the  cure  of 
corneal  ulcer  by  cutting  through  the  cornea  at  the  seat  of 
the  ulceration. 

Sanger's  Operation.  A  modification  of  the  Cesarean 
section.  The  peculiar  features  of  this  operation  are  as 
follows  :  The  uterus  is,  if  possible,  turned  out  of  the  ab- 
dominal cavity.  Before  being  incised,  its  lower  segment 
is  compressed  either  manually  or  by  clamps  or  Esmarch's 
tube.  After  evacuation  and  contraction,  a  utero-vaginal 
drainage-tube  is  inserted,  the  peritoneum  dissected  loose 
from  the  edges  of  the  uterine  wound  and  turned  in  be- 
tween the  lips  of  the  /round,  and  the  wound  then  closed 
by  deep  and  superficial  wire  or  silk  sutures  ;  the  deep 
sutures  include  the  peritoneal  and  muscular  coats,  but 
not  the  mucous  ;  the  superficial  stitches  are  numerous 
and  include  only  the  peritoneum.  As  originally  per- 
formed, the  edges  of  the  uterine  wound,  after  freeing  the 
peritoneum,  were  pared  away  ;  but  this  is  unnecessary  as 
the  peritoneum  is  sufficiently  abundant  (see  vol.  i. ,  p.  738). 

Satterthwaite's  Method.  A  method  of  performing  ar- 
tificial respiration  (see  vol.  i.,  p.  380). 

Sauter's  Operation.  Kolpo-hysterectomy  (see  vol.  iii., 
p.  804). 

Sauter-Recamier  Operation.  Same  as  the  Sauter  oper- 
ation. 

Say  re's  Operation.  1.  Subperiosteal  excision  of  the 
hip-joint.  The  incision  is  made  with  a  strong  knife  down 
to  the  bone,  commencing  midway  between  the  anterior 
superior  spinous  process  of  the  ilium  and  the  top  of  the 
trochanter  major,  continuing  in  a  curved  course  upon 
the  bone  to  the  top  of  the  trochanter,  midway  between 
its  posterior  border  and  centre,  and  terminating  by  being 
carried  forward  and  inward,  the  incision  being  from  four 
to  six  or  eight  inches  long.  The  incision  must  be  carried 
through  the  periosteum.  Draw  apart  the  soft  parts,  and 
make  an  incision  at  right  angles  to  the  first,  and  through 
the  periosteum  only,  about  an  inch  below  the  top  of  the 
trochanter.  With  an  elevator  peel  off  the  periosteum, 
lifting  the  head  from  the  acetabulum  as  necessary,  and 
divide  the  bone  just  above  the  trochanter  minor. 

2.  Inter-trochauteric  Osteotomy.  The  removal  of  a 
disk  of  bone  from  between  the  femoral  trochanters,  hav- 
ing its  upper  surface  convex  and  its  lower  surface  flat. 
The  upper  end  of  the  shaft  of  the  femur  is  then  rounded 
off.  so  as  to  form  with  the  upper  portion  a  species  of  ar- 
tificial ball  and-socket  joint,  which  is  designed  to  take 
the  place  of  the  anchylosed  hip-joint. 

Scarenzio's  Treatment.  The  treatment  of  syphilis  by 
subcutaneous  injections  of  calomel. 

Scarpa's  Method.  Ligation  of  the  femoral  artery  at 
the  middle  of  Scarpa's  triangle. 

Scheiner's  Test.  A  test  for  determining  whether  an 
eye  is  emmetropic,  by  looking  at  a  point  of  light  through 
two  minute  apertures  placed  close  together. 


Schroder's  Operation.     1.  Myomectom:  ;    iii 

p.  811). 

2.   Same  as  the  Sauter  operation. 

Schueller's  Operation.     An  operation  for  the  cure  of 
entropion,  by  making  two  elliptical  skin  incisii 
at  their  ends,  and  then  suturing  the  distal  margins  of  the 
incisions  together  over  the  included  portion  o 
skin. 

Schultz's  Method.  A  method  of  resuscitating  the  n,  u 
born.  The  child  is  held  by  the  shoulders,  the  thumbs 
resting  upon  the  thorax,  the  child's  head  toward  the 
operator,  and  its  anterior  surface  to  the  front  ;  it  U  then 
swung  upward,  so  that  its  feet  perform  a  revolution,  and 
lie  between  the  head  and  the  operator's  body,  the  trunk 
being  then  in  a  state  of  forced  flexion.  The  original  po- 
sition is  then  resinned  by  a  reverse  motion,  and  the  repe- 
tition of  these  movements  constitutes  the  method. 

Scoutelten's  .Method.  The  oval  method  of  amputating 
(see  vol.  i.,  p.  149). 

Sedillot's  Method.     The  same  as  Mackenzie's. 

Sexton's  Operation.  An  operation  for  the  radical  cure 
of  persistent  otorrhoea  depending  on  inflammation  of  the 
tympanum,  antrum,  ossicles,  and  often  of  the  mastoid 
cellules,  in  cases  where  the  drumhead  has  been  almost  or 
entirely  destroyed,  and  where  the  incus  is  usually  separ- 
ated from  the  stapes.  The  operation  consists  in"  the  ex- 
cision of  any  remaining  vestiges  of  the  membrana  flaccida 
and  membrana  vibrans  ;  of  the  malleus  and  incus,  if 
present,  and  of  granulation  and  carious  tissues,  with  the 
object  of  ensuring  drainage  and  treating  the  middle  car 
tract,  so  that  healing  by  cicatrization  throughout  may 
take  place. 

Sigault's  Operation.     Pubic  symphysiotomy. 

Signorini's  Method.  A  method  of  operating  for  the 
cure  of  hernia,  similar  to  Gerdy's,  except  that  a  female 
catheter  takes  the  place  of  the  finger,  and  three  pins  are 
used  instead  of  the  sutures. 

Simon's  Method.  The  exploration  of  the  rectum  and 
adjacent  parts  by  the  introduction  of  the  hand,  or  the 
hand  and  arm,  of  the  operator.  The  operation  should 
not  be  undertaken,  under  ordinary  circumstances,  by  one 
whose  hand  measures,  when  made  into  a  cone,  more  than 
seven  and  one-half  or  eight  inches  in  circumference.  The 
rectum,  the  sigmoid  flexure,  and  even  in  suitable  subjects 
the  descending  colon,  can  be  thus  explored. 

Simon's  Operation.  1.  An  operation  for  closure  of 
complete  laceration  of  the  perineum.  The  edges  being 
freshened,  sutures  are  first  passed  so  as  to  include  only, 
but  all,  the  denuded  rectal  mucous  membrane.  Each  sut- 
ure commences  and  ends  in  the  rectum,  and  is  tied  in 
the  rectum  as  soon  as  passed.  After  the  rent  in  the  rec- 
tum is  closed,  the  rest  of  the  lacerated  structures  are 
brought  together  in  the  usual  manner.  The  rectal  sut- 
ures are  to  be  cut  short,  and  allowed  to  work  out  at  will. 

2.  Posterior  colporrhaphy. 

Simon's  Position.  The  exaggerated  lithotomy  posi- 
tion.    Used  by  Simon  in  operations  about  the  vagina. 

Simpson's  Method.  The  method  of  treating  placenta 
praevia  by  the  complete  separation  of  the  placenta. 

Simpson's  Operation.  Bilateral  division  (discission)  of 
the  cervix  uteri.  This  operation  is  done  with  a  metro- 
tome, which  divides  both  the  internal  and  external  OS 
and  makes  the  canal  of  the  same  width  throughout.  It. 
is  applicable  only  to  cases  in  which  the  intra-vaginal  por- 
tion of  the  cervix  is  normally  developed,  in  which  the 
anterior  and  posterior  segments  of  the  cervix  are  sym- 
metrical, with  the  os  pointing  usually  toward  the  pos- 
terior wall  of  the  vagina,  it  is  performed  only  for  the 
relief  of  dysmenorrhea  and  sterility  due  to  constriction 
of  the  canal. 

Sims's  Operation.  Antero-posterior  division  of  the  cer- 
vix uteri,  in  cases  where  the  intra-vaginal  portion  of  the 
cervix  is  unequally  or  abnormally  shaped,  the  posterior 
segment  being  longer  than  the  anterior,  and  the  body  of 
the  uterus  anteflexed. 

Sims's  Position.  The  latero-abdominal  position.  The 
patient  lies  on  her  side  (left,  usually),  on  a  perfectly  flat, 
hard  table,  the  head  on  a  low  pillow,  the  lower  shoulder 
and  that  half  of  the  thorax  touching  the  table,  the  other 
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Bhoulder  bul  Blightly  raised  from  it.  the  lower  arm  thrown 
out  behind  and  banging  over  the  edge  "i  tin-  table  ;  the 

lower  bip  touching  the  lower  edf t  the  table,  the  upper 

hip  Bomewhal  back  in  correspondence  with  tin-  upper 
Bhoulder,  the  thighs  and  knee-  Hexed  :ii  right  angles,  the 
upper  knee  slightly  overlapping  the  lower,  and  the  feel 
close  together,  projecting  over  the  corner  of  the  table 
and  supported  by  tin-  back  of  a  chair  or  other  article 
of  furniture. 

Skeer's  Symptom.  A  symptom  of  tubercular  menin- 
gitis, considered  pathognomonic  by  Dr.  Bkeer.  It  is  said 
to  be  present  during  the  Aral  or  second  Btage  of  the  dis- 
ease, and  consists  in  a  small  circle  which  forma  in  the 
iris,  near  to  and  completely  surrounding  the  pupil.  When 
beginning,  it  is  indistinct  and  resembles  a  wreath  of  thin 
white  clouds,  the  edge  of  which  extends  at  first  to  the 

pupillary   margin,      In    from   twelve   to   thirty-six   hours 

the  whole  margin  of  the  iris  will  be  involved,  becoming 
of  whitish  or  yellowish  brown  color,  and  appearing  irreg- 
ular, thickened,  and  somewhat  granular.   These  changes, 

which  commence  in  both   eyes  simultaneously,  are   more 

apparent  in  irides  of  brown  color.  This  cloud-like  ap- 
pearance is  in  some  cases  very  evanescent,  hence  the 
necessity  of  examining  the  iris  at  every  visit.  It  may  ap- 
pear in  the  evening,  and  by  the  following  morning  have 
given  place  to  the  yellow-brown  rings  caused  by  the  sub- 
sequent change  in  the  tissues.  These  later  rings  are  per- 
manent and  grow  narrower  and  larger  with  the  progres- 
sive dilatation  of  the  pupils  as  the  disease  advances.  In 
primary  tubercular  meningitis,  the  circles  appear  early, 
before  or  during  the  decline  of  the  fever  which  charac- 
terizes the  first  stage  of  the  disease.  In  cases  where  a 
simple  inflammation  has  called  into  activity  a  latent 
tubercular  tendency  they  appear  in  the  second  stage  of 
the  disease.  Care  should  he  taken  to  know  that  these 
circles  have  appeared  since  the  illness  commenced,  other- 
wise they  might  he  mistaken  for  the  light-colored  circles 
which,  especially  in  scrofulous  children,  sometimes  exist 
On  the  free  border  of  the  iris. 

Skene's  Tubes.  Two  very  small  tubes,  running  paral- 
lel with  the  urethra  in  woman,  connected  with  delicate 
glands  and  opening  on  the  margin  of  the  meatus.  They 
probably  represent  the  vesicuhe  scminales  and  their  ducts 
in  the  male. 

Skoda's  Sign.  A  peculiar  tubular  resonance  (the  ve- 
siculotympanitic resonance  of  Flint),  heard  on  percussion 
when  a  pleural  effusion  extends  up  to  the  fourth  rib  or 
beyond  it. 

Smith's  Method.  A  method  of  amputating  at  the  knee- 
joint,  in  which  lateral  tegumental  tlaps  are  made  by  two 
incisions  which  commence  one  inch  below  the  tubercle 
of  the  tibia  and,  diverging  over  the  sides  of  the  leg,  join 
each  other  posterior  to  the  articulation,  the  patella  being 
retained. 

Smith's  (Tyler)  .Method.  Reduction  of  uterine  inver- 
sion by  distending  the  vagina  with  an  inflated  rubber 
bag,  after  having  applied  massage  to  the  uterus  twice 
daily  for  ten  days. 

Snellen's  Operation.  A  modification  of  Streatfeild's 
operation  for  entropion. 

Snellen's  Test  Types.  A  series  of  test  types  for  meas- 
uring the  acuity  of  vision  and  reading,  based  upon  the  fact 
that  the  Bmallest  visual  angle  which  admits  of  distinct 
vision  is  mil'  of  five  minutes. 

Soein's  Method.  The  removal  of  tumors  of  the  thy- 
roid gland  by  cutting  through  the  normal  gland-structure 
and  then  enucleating  the  neoplasm.  The  occurrence  of 
the  cachexia  strumapriva  is  thus  avoided. 

Soiieau's  Method.     A  method  of  operating  for  the  cure 

of  hernia  (see  vol.  iii.,  p.  687). 

Bpanton's  Operation.     An  operation  for  the  cure  of 

hernia,  by  uniting  the  rings  by  a  corkscrew-like  instru- 
ment (see  vol.  iii..  p.  t>41). 

Spence's  Method.  A  method  of  amputating  at  the 
shoulder  joint  very  similar  to  I.arrev's  (see  vol.  i..  p. 
L68) 

Squire's  Method.  A  method  of  curing  "port-wine 
marks"  by  multiple  parallel  incisions. 

St.  Anthony's  Dance.      Chorea. 
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St.  Anthony's  Fire     Erysipelas. 

St.  Guy's  Dance       Chorea. 

St.  John's  Dance       Chorea. 

St.  ModeStUS'S  Dance.      Chorea. 

St.  With's  Dance.      Chorea. 

Bt.  Vim  —  Dance.     <  Ihorea, 

Steele's  Operation.  A  modification  of  Blandin's,  by 
which,  by  means  of  a  punch  bearing  on  one  of  its  blades 

a  series  of  diverging  knives,  stellate   incisions  are    made 

in  the  Dasal  sept  urn. 

Btilling's  Operation.  Internal  incision  in  stricture  of 
the  Dasal  duet. 

Stokes's  Disease.     Exophthalmic  goitre. 
Stokes's  <  Operation,     An  operation  for  the  cure  of  Hat- 
foot,  by  removing  a  wedge-shaped  piece  of  bone  from 

the  bead  and  neck  of  the  astragalus. 

stolt/'s  Operation.  An  operation  for  cystocele,  con- 
sisting in  denuding  a  circular  portion  of  the  anterior 
vagina]  wall  and  running  a  thread  around  this,  about 
half  an  inch  from  its  edge,  after  the  manner  of  the  puck- 

ering  string  of  a  purse  or  tobacco-poui  h.     This  thread  is 

then  drawn  tight  and  tied.      This  operation  call   then  be 

followed,  if  necessary,  by  the  usual  colpo-perineorrhaphy. 

Streatfeild's  Incision.  An  incision,  in  cataract  extrac- 
tion, made  with  a  Sichel's  knife  without  counter-punc- 
ture, the  wound  being  enlarged  by  a  sawing  movement. 

Streatfeild's  Operation.  1.  An  operation  for  the  cure 
of  entropion,  by  removing  a  strip  of  tissue,  including  a 
"groove"  of  the  tarsus,  and  attaching  the  lower  edge  of 

the  incision  to  the  Upper  border  Of  the  tarsal  groove. 

2.  The  same  as  Passavant's,  except  that  a  cutting-hook 
is  used  instead  of  forceps. 
:'..  An  operation  for  Blitting  the  canaliculus  when  there 

is  obliteration  of  the  punctum  :   the  canaliculus  abo\ 
below)  is  laid  open  and  a  tine  director  is  passed   through 
this  into  the  opposite  canaliculus,  and  through  the  punc- 
tum if  possible  ;  it  can  then  be  laid  open. 
Streatfeild-Snellen  Operation.     An  operation  like  first 

above,  except  that  the  "groove"  is  made  higher  up. 

Byrne's  Amputation.  An  amputation  at  the  ankle- 
joint,  in  which  the  fleshy  cushion  of  the  heel,  dissected 
from  the  calcaneum,  constitutes  the  Hap  to  cover  the  ends 
of  the  tibia  and  fibula,  the  malleoli  and  articular  cartilage 
having  been  previously  sawn  off  (sec  vol.  i.,  p.  166). 

Byrne's  Method.  The  making  of  oval  tegumentary 
flaps  in  amputating. 

Szokalskl's  Operation.  Ligation  of  pterygium,  by 
means  of  a  thread  armed  with  two  needles,  so  that  the 
growth  is  strangulated  at  each  end,  and  in  mam  between. 

Bzymanowski's  Operation.  An  operation  for  the  cure 
of  urethral  fistula.  A  straight  incision  is  made,  beginning 
a  short  distance  in  front  of  the  opening  and  ending  a  short 
distance  behind  it.  The  skin  on  one  side  of  the  fistula  is 
then  undermined  with  the  knife,  and  made  freely  mov- 
able. A  half-oval  Hap  of  skin  on  the  other  side  of  the 
fistula  is  then  cut.  dissected  up,  except  at  the  edge  of 
the  fistula,  and  its  epidermis  removed,  except  from  that 
portion  which  is  to  cover  the  opening.  The  dissected 
Hap  is  then  inverted,  turning  on  its  attached  edge  as  on 
a  hinge,  pushed  under  the  previously  detached  skin  on 
t lie  opposite  side,  where  it  is  held  in  place  by  properly 
adjusted  sutures,  and  the  movable  skin  drawn  over  it 
and  sutured.  The  fistula  is  thus  covered  by  two  thick- 
nesses of  skin.  The  urine  must  be  drawn  by  catheter 
for  several  days. 

Tagliacozzis  Operation.  The  operation  for  makings 
new  nose  by  taking  a  flap  from  the  upper  arm,  the  arm 
being  then  strapped  to  the  head  until  the  Hap  unites. 

Tail's  Law.  "  In  every  case  of  diseaseof  the  abdomen 
or  pelvis  in  which  tin  health  is  destroyed  or  lift  threatened, 
ii/,</  in  which  the  condition  is  not  evid*  nil//  due  to  malignant 
diteaSi .  an  exploration  of  the  cavity  by  laparotomy  should 
be  made.'' 

Tait's  Operation.  "  Removal  of  the  uterine  appendages 
for  physical  disease  other  than  cystoma  :  as  the  removal 
of  the  ovaries  anil  tubes  for  uterine  myoma  :  the  removal 
of  a  lube  for  pyosalpinx.  or  oilier  disease;  or  the  re- 
moval of  both  ovaries  and  tubes  for  chronic  inflammatory 
disease  and  adhesions." 
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Tate's  Method.  Similar  to  Watts's,  except  that  one 
finger  is  also  passed  into  the  bladder  to  act  in  conjunc- 
tion with  those  in  the  rectum. 

Taylor's  Operation.  An  operation  for  cataract,  in 
which  the  incision  is  made  with  a  broad  needle,  the  cap- 
sule is  then  lacerated,  and  an  artificial  pupil  made  through 
which  the  lens  is  extracted. 

Taylor's  Stitch.  The  cobbler-stitch,  used  to  bring  to- 
gether the  flaps  after  amputation  of  the  cervix  uteri. 

Teale's  Method.  This  differs  from  Ravaton's  chiefly 
in  making  the  flaps  of  unequal  length.  The  long  Bap, 
the  first  to  be  cut,  equals  in  length  one-half  the  circum- 
ference of  the  limb  at  the  point  of  amputation,  and  the 
short  flap  is  one-fourth  the  length  of  the  long  one  (see 
vol.  i. ,  p.  151). 

Teale's  Operation.  1.  The  dissection  from  the  globe 
of  the  adherent  lid.  in  symblepharon,  and  covering  the 
globe  with  healthy  conjunctiva. 

2.  Removal  of  soft  cataract  by  suction  (see  vol.  i., 
p.  797). 

Thiersch  s  Fluid.  An  antiseptic  solution  :  Salicylic 
acid,  one  grain  ;  boric  acid,  six  grains  ;  water,  one  ounce. 

Thiersch's  Method.  A  method  of  operating  for  the 
cure  of  epispadias,  very  similar  to  Anger's  method  for 
hypospadias. 

Thomas's  Operation.     Laparo-elytrotomy. 

Thomsen's  Disease.  Myotonia  congenita  (Strumpell). 
A  disease  involving  the  voluntary  muscles,  congenital, 
or,  at  least,  appearing  very  early  in  life,  and  usually 
affecting  several  members  of  the  same  family.  It  is 
characterized  by  a  peculiar  stiffness  and  tension  of  the 
muscles  on  attempting  to  perform  any  voluntary  move 
ment,  particularly  after  the  subject  has  been  at  rest  for 
some  time.  The  entire  body  may  thus  become  tempo- 
rarily stiff.  Rapidity  of  muscular  action  is  impossible, 
as  at  each  attempt  the  muscles  involved  pass  into  a  statu 
of  tonic,  long-continued,  painless  contraction,  which  only 
gradually  subsides  ;  but  if  exercise  be  continued,  the 
muscles,  after  getting  warmed  up,  lose  nearly  all  their 
rigidity.  The  subject  is  otherwise  well.  In  muscles  ex- 
cised during  life  there  is  found  enormous  hypertrophy  of 
all  the  fibres,  increase  of  the  nuclei,  indistinctness  and 
vacuolation  of  the  substance,  and  thickening  of  the  con- 
nective-interstitial tissue.  No  opportunity  to  examine 
the  nervous  system  has  yet  occurred,  but  Erb  thinks  the 
disease  is  a  pure  myopathy.  The  disease  is  probably  in- 
curable, but  it  does  not  seem  to  lessen  the  duration  of 
life. 

Tornwaldt's  Disease.  Hypersecretion  of  Luschka's 
gland. 

Tourette's  (Gilles  de  la)  Disease.  An  affection  char- 
acterized by  incoordinate  movements,  and  by  echolalia 
and  copsolalia  (automatic  echo-speech  and  obscene 
speech). 

Traube's  Plugs,     The  same  as  Dittrich's  Plugs. 

Traube's  Semilunar  Space.  A  space  on  the  left  side 
of  the  chest,  where  there  normally  is  found  a  vesiculo- 
tympanitic sound,  due  to  air  in  the  stomach.  It  is  bounded 
below  by  the  margin  of  the  thorax,  and  above  by  a 
curved  line,  with  its  concavity  downward,  which  begins 
below  the  fifth  or  sixth  costal  cartilage  and  extends  back- 
ward along  the  margin  of  the  chest  as  far  as  the  top 
of  the  ninth  or  tenth  rib.  Its  greatest  breadth  is  from 
four  to  four  and  a  half  inches.  The  tympanitic  sound 
disappears  from  this  space  when  the  diaphragm  is  de- 
pressed by  a  pleural  effusion  into  the  left  side. 

Travers's  Operation.  An  operation  for  cataract,  in 
which  the  capsule  is  divided  and  the  lens  displaced  into 
the  anterior  chamber  ;  it  is  then  removed  through  a  small 
corneal  incision. 

Trousseau's  Sign.  A  diagnostic  sign  of  tetany,  con- 
sisting in  exciting  a  paroxysm  artificially  by  pressing 
upon  the  larger  arteries  or  nerves  of  the  arm,  particularly 
the  median  nerve  and  the  brachial  artery. 

Trousseau's  Spots.  Red  spots  which  may  appear  on  the 
skin  after  it  has  been  mechanically  irritated.  Trousseau 
laid  weight  upon  them  as  diagnostic  of  meningitis  (taches 
cerebrates),  but  they  are  due  to  increased  reflex  action  and 
may  be  seen  in  all  sorts  of  acute  diseases. 


Tufnell's  Treatment.    A  met  hod  of  treating  am  uri 
consisting  of  absoluU    rest   for  weeks  oi 
with  a  diet  restricted  as  follows:    For 
ounces  of  bread-and-butter,  and  two  ounces  oi  new  milk; 

for  dinner,  two  or  three  ounces  of  bread,  two  or  three 
ounces  of  meat,  and  three  or  four  ounces  of  milk  or 
claret ;  for  supper,  same  as  for  breakfast. 

Tyndall's  Process.  .Sterilization  by  discontinuous 
heating  (sec  vol.  i\\,  p.    771). 

Valentine's  Method.     Reduction  of  uterine  invi 
by  seizing  the  uterus  by  the  fingers  and  thumb  of  om 
hand  and   exerting   pressure,  while  counter-pressure   is 
made  with  the  other  hand  at  the  hypogastriimi. 

Valette's  Method.  A  method  of  operating  tor  the  cure 
of  hernia  (see  vol.  iii.,  p.  638). 

Valsalva's  Method.  Auto-inflation  of  the  middle  ear. 
The  subject  closes  both  of  the  nostrils  by  grasping  the 
nose  with  the  thumb  and  forefinger  of  one  hand,  shuts 
his  mouth  firmly,  and  then  makes  a  Strong  expiratory 
effort  (see  vol.  ii.,  p.  577). 

Valsalva's  Treatment.  The  treatment  of  aneurism  by 
blood-lettings  and  starvation  (see  vol.  i.,  p.  225). 

Van  Best's  Operation.  Subcutaneous  suturing  of  the 
rings  for  the  cure  of  hernia  (see  vol.  iii.,  p.  040). 

Vater's  Diverticulum,  or  Ampulla.  A  pouch  formed 
by  the  entrance  of  the  pancreatic  duct  into  the  bile  duct. 
A  calculus  lodged  at  this  point  sometimes  leads  to  fatal 
results,  owing,  it  is  supposed,  to  the  effect  on  the  heart, 
of  irritation  reflected  from  the  large  number  of  ganglia 
contained  in  this  diverticulum. 

Yeit's  Operation.     Same  as  Porro-Veit  Operation. 

Vermale's  Method.     1.  The  reverse  of  Laugenbeck's. 

2.  Amputation  of  the  thigh  by  lateral  musculo-tegu- 
mentary  flaps. 

Verneuil's  Operation.  The  same  as  Lcnte's  operation, 
except  that  his  incision  is  posterior  only. 

Yidel's  Operation.  An  operation  for  the  cure  of  vari- 
cocele. 

Voltolini's  Disease.  An  acute  disease  of  childhood, 
beginning  with  cerebral  symptoms  and  leaving  perma- 
nent deafness.  Supposed  by  Voltolini  to  be  a  primary 
inflammation  of  the  labyrinth,  but  it  is  more  probable 
that  the  primary  disease  is  a  meningitis  which  second- 
arily affects  the  internal  ear. 

Wardrop's  Operation.  The  same  as  Brasdor's,  except 
that  some  branches  are  not  ligated,  so  that  the  current  is 
not  entirely  arrested  (see  vol.  i.,  p.  212). 

Warlomont's  Incision.  A  modification  of  the  Graefe 
incision  in  cataract  extraction. 

Warlomont's  Operation.  An  operation  for  trichiasis, 
in  which  the  portion  of  the  lid  in  which  the  cilia  are 
emplanted  is  detached,  slutted  upward,  and  fixed  upon 
the  tarsus. 

Watts's  Method.  Reduction  of  uterine  inversion  as  by 
Courty's  method,  except  that  the  fingers  passed  into  the 
rectum  are  used  to  dilate  the  inverted  cervix. 

Weber's  Method.  Arresting  arterial  haemorrhage  by 
turning  the  vessel  inside  out,  by  means  of  an  instrument 
called  an  arterio-verter. 

Weber's  Operation.  Cataract  extraction  by  means  of 
a  lance-shaped  knife,  and  with  a  peculiar  method  of 
lacerating  the  capsule  :  no  iridectomy. 

"Wecker's  Operation.     See  De  Wecker. 

Wedl's  Solution.  A  stain  for  micro-organisms  (see 
vol.  iv.,  p.  763). 

Weigert's  Solution.  A  stain  for  micro-organisms  (see 
vol.  iv.,  p.  763). 

Weigert-Ehrlich's  Solution.  A  stain  for  micro-organ- 
isms (see  vol.  iv.,  p.  763). 

Werlhof's  Disease.     Purpura  haemorrhagiea. 

Westphal's  Symptom.     The  absence  of  the  knee-jerk. 

Westphal-Erb  Symptom.  Same  as  Westphal's  symp- 
tom. 

AVharton's  Method.  A  modification  of  Teale's,  con- 
sisting in  making  only  a  single  flap,  and  sawing  off  the 
bone  at  what  would  be  the  lower  end  of  Teale's  short 
flap. 

White's  Method.  1.  A  method  of  operating  for  the 
cure  of  hernia  (see  vol.  iii.,  p.  639). 
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'.'    Reduction  i  inversion  by  pressure  upon  the 

fundus  ■•■  mi  ,,n-  oi  a  cup  having  at  ii-  basi  a  borl  staff 
terminating  in  a  Bteel  Bpiral  spring,  which  rests  against 
tin  op<  ratoi    counter  pressure  being  made  ab< 

Wickerkii   ■  ■  .      Operation,     The  removal,  by  means 
of  a  small,  Bharp  Bpoon,  of  thedisi  asi  d  tissui  in  Btubborn 
itis. 

Wilde's  [ncision,  An  operation  for  Becuring  local  de 
pletion  in  commencing  inflammation  of  the  mastoid 
The  Bkin  and  Bubjacent  tissues,  inclusive  of  the  peri 
osteum,  an  divided  bj  an  incision  extending  from  the 
base  oi  the  mastoid  process— on  a  level  with  the  upper 
margin  of  the  auditory  meatus — very  marly  to  its  apex 
>1.  iv, .  p.  669). 

Wilde's  Operation.  An  operation  for  staphyloma, 
ven  similar  in  ( Iritchett's. 

William  -  Tracheal  Tone.  The  peculiar  resonance 
Bometimes  found  in  the  second  intercostal  space  in  cases 
of  very  large  pleural  effusions.  Jt  is  a  dull  tympanitic 
resonance,  «  hich  I"  comes  higher  on  opening  the  mouth, 
and  arises  from  the  vibrations  of  air  in  a  large  bronchus 
surrounded  bj  compressed  lung. 

Willi-'--  1  disease.     Diabetes. 

W'iin  ki  i  -  Disease.  A  form  of  acute  fatty  degenera- 
tion oi  the  nevi  born,  characterized  by  cyanosis,  jaundice. 
and  hemoglobinuria,  death  occurring  usually  in  about 
two  days. 

Wladimiroff's  Operation.  The  .same  as  Mikulicz's 
operat  ion. 

Wlailimin.n'  Mikulicz's  Operation.  The  same  as  Mik- 
ulicz's operation. 

Wolfe's  Operation.  1.  Theoperation  of  transplanting 
skin  or  conjunctiva  en  masse,  in  the  treatment  of  de- 

fOrmil  ies  of  the  eyelids,  etc. 

2.  ( '.irncal  transplantation. 

Wolfler's  <  Operation,  The  establishment  of  an  opening 
between  the  stomach  and  the  upper  portion  of  the  small 
intestine,  in  cases  of  malignant  stenosis  <if  the  pylorus. 

Wood's  Method.  A  method  of  operating  for  the  eure 
of  hernia  (see  vol,  iii.,  p.  639). 

Wood's  Operation.  An  operation  for  the  cure  of  ex- 
strophy of  the  bladder. 

Wright's  Method.  A  method  of  extracting  cataract. 
The  incision  is  made  with  a  Beer's  knife,  and  is  entirely 
within  the  cornea.  The  puncture  and  counter-puncture 
are  made  near  the  sidero  corneal  border,  about  one-third 
the  way  down  from  the  upper  border  of  the  cornea,  and 

the  knife  cuts  upward  and  outward  al  an  angle  of  forty- 
five  degrees  with  the  plane  of  the  iris.     The  upper  border 

Of  the  incision  is  then  depressed  with  the  finger,  and  the 

lens  removed  ;  without,  if  possible,  either  rupturing  its 
capsule  or  performing  iridectomy,  although  either  or 
both  of  these  operations  may  be  performed  if  necessary. 

Wutzer's  Method.  A  method  of  operating  for  the  cure 
of  hernia  (see  vol.  iii..  p.  631 1. 

SToung's  Rule.  A  rule  for  dosage  of  children  :  Give 
so  much  of  the  adult  dose  as  is  represented  by  a  fraction 
formed  by  dividing  the  age  of  the  child  by  the  age  plus 
twelve  .    iliu-  for  six    years,  the  fraction  will    be  ,  ,"i .,  = 

1  i    —     f. 

Zenker's  Degeneration.  A  peculiar  change  in  the 
muscles,  occurring  occasionally  in  severe  attacks  of  ty- 
phoid fever,  or  other  febrile  diseases.     ,/.  /•'  Baldwin. 

'  See  How  t"  Work  with  the  Bllcrotome.  Bausoh  A  Lotob,  Rochester, 
N.  Y.. 

NOSE:  ABSCESS  OF  THE  SEPTUM.  Abscess  of  the 
nasal  cavity  rarely  occurs  excepting  in  the  septum,  and 
even  hen' it  is  seldom  met  with.  It  is  generally  due  to 
traumatism,  but  maybe  caused  by  extension  of  inflam- 
mation froma  furuncle,  or.  more  rarely,  may  occur  a- the 
result  of  irritation  from  chronic  or  purulent  coryza.  It 
i-  Bometimes  symptomatic  of  general  affections,  suchas 
small  -pox,  scarlet  fever,  typhoid  fever,  and  phlegmonous 
erysipelas.  In  rare  instances,  one  of  which  has  been  re- 
ported b\  the  writer,  it  lias  been  idiopathic. 

The  symptoms  of  acute  abscess  vary  in  intensity  with 
the  severity  of  the  causes  by  which  the  abscess  is  pro- 
duced, and  with  the  extent  of  the  abscess  itself,     There 


i-  more  or  less  febrile  movement,  headache,  throbbing, 
and  lancinating  pain,  which  is  h  ,  q  pressun 

upon  blowing  the  nose.  The  inflammation  at  the  same 
time  extends  to  the  face,  giving  it  an  aedematous  or  ery- 
sipelatous appearance.  The  nasal  passages  are  obstructed, 
with  the  result  of  shutting  off  nasal  respiration,  andcaus- 
loss  of  the  olfactory  sense  and  change  in  the  quality 
of  in  Secretion  is  diminished   until  openingof 

the  abscess  take-  place,  when  it  become-  purulent  or  satii- 

oiis  Examination  of  the  narea  reveals  a  swelling,  usu- 
ally symmetrical,  on  both  Bides  oftheseptum,  and  gen- 
erally well  down  toward  it-  anterior  and  interior  part. 
The  tumefaction,  if  at  all  pronounced,  effectually  cuts  off 
further  examination  oi  the  nasal  cavity  by  anterior  rhi- 
no-copy. The  mucous  membrane  i-  red  and  sodden,  and 
fluctuation  may  often  be  detected.  The  Beptum  is  likely 
to  Buffer  perforation  from  destruction  of  more  or  less  of 
the  cartilaginous  part,  bo  that  the  abscess  cavities  coalesce, 
and  pressure  upon  one  produces  fluctuation  in  the  other. 
Cold  abscess  of  the  Beptum  must  be  extremely  rare,  al- 
though such  cases  have  been  reported.  Their  onset  is 
gradual,  and  unmarked  by  the  acute  symptoms  described 
above.  The  course  of  acute  septal  abscess  may  be  rapid, 
and  early  diagnosis  is.  therefore,  of  great  importance, 
since,  if  treatment  be  delayed,  extensive  destruction  of  the 
septum  and  marked  external  deformity  of  the  nose  may 
result.  In  the  case  of  an  acute  abscess  the  diagnosis 
may  lie   made  with    comparative   ease.      Chronic  ab- 

may  be  identified  by  i In-  presence  of  fluctuation,  particu- 
larly if  the  Beptum  has  become  perforated,  and.  if  n<  ■ 

sary,  aspiration  may  be  resorted  to  as  an  aid  to  the  diag- 
nosis. 

Absee-s  of  the  septum  may  be  complicated  with  facial 
erysipelas,  destruction,  more  or  less  extensive,  of  the 
bones  and  cartilages  of  the  septum,  and  even  of  the 
nose  itself,  and  possibly  by  meningitis  and  phlebitis.  Of 
the  sequels  most  likely  to  follow,  loss  of  the  septum  and 
consequent  deformity  of  the  nose  Mill  take  precedence. 

Treatment  should  be  both  general  and  local.  The  for- 
mer will  be  suggested  by  the  necessities  of  the  case  in 
hand.  The  Local  condition  should  be  treated  with  great 
promptness  and  thoroughness.  If  an  abscess  is  impend- 
ing, efforts  should  be  made  to  dissipate  it,  by  means  of 
inhalations  of  steam.  As  soon  as  the  presence  of  pus  can 
be  detected  free  incision  should  at  once  lie  made  into 
both  sides  of  the  Beptum  and  at  a  point  from  which  the 
cavity  can  be  well  drained.  Should  the  Beptum  be  per- 
forated, drainage  may  lie  effected  by  means  of  several 
Strands  of  lamp-wick,  or  other  suitable  material  passed 
through  the  incisions.  Meanwhile,  absolute  cleanliness 
of  the  nasal  passages  by  means  of  .some  mild  antiseptic 
solution  should  be  maintained.  J>.  Bryson  Delavan. 

NOSE:  AFFECTIONS  OF  THE  NASAL  PHARYNX. 

A\.kmi\. — The  pharyngeal  membrane  -hares  in  the  gen- 
eral pallor  of  the  mucous  membranes  of  the  body  in  loss 
of  blood  from  any  cause,  or  in  derangements  of  its  circu- 
lation, and  in  all  diseases  in  which  the  number  of  its  red, 
globules  is  diminished.  It  occurs  in  hysteria,  and  is  char- 
acteristic not  only  of  the  incipient  stage  of  tuberculosis 
but  also  of  the  later  throat  history  of  that  disease.  It  is 
met  with  in  atropine  conditions  of  the  mucous  membrane. 
and  may  occur  suddenly  from  emotional  excitement  or 
from  depression  of  the  nervous  apparatus  in  syncope  or 
shock.  W'endi  '  observes  that  the  approach  oi  fainting, 
during  the  examination  of  the  pharynx,  may  be  fre- 
quently recognized  by  the  coldness  and  pallor  of  the 
mucous  membrane. 

Inspection  reveals  the  dark-purplish  or  wine-colored 
vessels  thrown  on  the  yellowish  or  whitish  background 
of  the  anaemic  membrane.  The  follicles  often  appear  as 
small,  transparent,  shining  nodules,  scattered  in  profu- 
sion over  the  Moo, lies-  membrane.  In  some  diseases,  as 
in  hysteria  and  tuberculosis,  the  reflex  excitability  of  the 
pharynx  IB  ven  pronounced,  while  in  others,  as  in  nl 
labio  laryngeal  paralysis,  it  is  diminished  or  almost  de- 
stroyed. 

llvi'i.K.i'.Mi  \  \\i>  II  KMounii  \ok.  —  Hyperemia  and 
hemorrhage  of  the  nasal  pharynx  are  of  frequent  occur- 
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rence  as  the  result  of  direct  injury,  either  chemical  or 
mechanical;  as  sequels  of  a  host  of  blood  diseases,  in- 
cluding purpura,  scurvy,  haematophilia,  the  exanthemata, 
erysipelas,  typhoid  fever,  septicaemia,  diphtheria,  etc. ;  in 

poisoning  from  various  drugs,  as  iodine,  mercury,  phos- 
phorus, etc.;  they  may  be  due  to  mechanical  obstruction 
to  the  venous  circulation  in  the  neck,  thorax,  or  abdo- 
men, or  occur  as  complications  of  organic  disease  of  the 
kidney,  heart,  lungs,  etc.  They  may  also  follow  over- 
tilling  of  the  vessels  from  increased'  arterial  tension,  or 
proceed  from  various  constitutional  affections,  such  as 
syphilis  and  tuberculosis,  from  ulceration  of  various 
kinds,  morbid  growths  and  obstruction  in  the  nasal  pas- 
sage. An  occasional  cause  of  naso-pharyngeal  haemor- 
rhage is  encountered  in  a  varicose  condition  of  the  pharyn- 
geal veins. 

The  bleeding  comes  generally  from  the  rupture  of  su- 
perficial vessels  ;  but  in  affections  of  the  blood  it  is  often 
parenchymatous.  The  amount  may  be  very  slight  and 
the  rupture  be  represented  by  a  small  extravasation  or 
ecchymosis,  or  extensive  haemorrhagic  infiltration  of  the 
tissues  may  occur,  constituting  a  veritable  blood  tumor 
or  hseniatoma. 

Acute  Inflammation. — Acute  inflammation  of  the 
retro-nasal  space  may  occur  as  a  primary  affection  from 
operative  interference  in  that  region,  or  from  the  appli- 
cation of  chemical  irritants  to  its  mucous  membranes, 
and  possibly  from  the  inhalation  of  irritating  vapors  and 
dust  through  the  nostrils.  It  may  also  occur  as  a  symp- 
tom of  morbid  growths  and  ulceration  of  the  upper  phar- 
ynx and  pharyngeal  tonsil.  Localized  inflammation  of 
this  region  is  not  uncommon  after  diphtheria  and  scarlet 
fever  and  other  blood  diseases.  It  is  generally,  however, 
due  to  an  extension  of  inflammation  from  the  nose  or 
lower  pharynx,  or  occurs  as  a  part  of  general  diffuse  in- 
flammation of  the  upper  respiratory  tract  (see  also  article 
on  Catarrhal  Inflammation,  vol.  iv.,  p.  400). 

The  rhinoscopic  appearances  are  those  of  intense  hy- 
peremia, either  diffused  over  the  whole  space  or  localized 
in  individual  parts,  with  swelling  of  the  mucous  mem- 
brane. The  mouths  of  the  Eustachian  tubes  are  swollen, 
and  give  to  the  eye  the  appearance  of  an  enlarged  in- 
flamed cervix  uteri.  Their  calibre  is  diminished  by  the 
swelling,  and  thick  shreds  of  mucus  hang  from  their  ori- 
fices. Especially  noticeable  is  the  increase  in  volume  of 
the  pharyngeal  tonsil,  which  presents  a  great  variety  of 
appearances,  and  is  occasionally  so  much  enlarged  as  to 
exert  considerable  pressure  on  the  Eustachian  tubes  and 
produce  obstruction  of  the  posterior  nares.  The  upper 
portion  of  the  posterior  edge  of  the  septum  is  generally 
swollen  and  presents  a  more  or  less  heart-shaped  appear- 
ance ;  its  vessels  are  enlarged  and  tortuous. 

In  some  blood  diseases,  as  in  small-pox,  pyaemia,  scurvy, 
purpura,  etc.,  hemorrhagic,  and  eveu  purulent  infiltra- 
tion of  the  mucous  and  submucous  tissues  takes  place  ; 
this  may  be  quite  extensive  or  may  occur  as  minute  ex- 
travasations or  capillary  apoplexies. 

Sometimes  a  granular  condition  of  the  mucous  mem- 
brane is  a  conspicuous  feature,  and  is  due  to  participa- 
tion of  the  follicles  in  the  inflammatory  process.  I  have 
never  observed  ulceration  in  this  cavity  from  an  acute 
simple  inflammation. 

Secretion  is  always  profuse  ;  at  first  it  is  mucous,  glairy, 
tenacious,  and  sometimes  streaked  with  blood;  later  it 
becomes  muco-purulent  or  purulent,  accumulates  rapidly, 
and  tills  the  cavity  with  a  yellowish  discharge.  This  is 
partially  removed  by  inspiration  through  the  nostrils  and 
hawking  ;  or  it  gravitates  into  the  lower  pharynx  and  is 
expectorated.  Its  voluntary  removal  here  is,  however, 
more  difficult  than  in  the  lower  pharynx,  and  hence  in- 
spection always  reveals  more  or  less  secretion  adhering 
to  the  vault  and  pharyngeal  walls. 

The  accumulation  of  secretion  and  the  swelling  of  the 
mucous  membrane  occasionally  produce  obstruction  of 
the  posterior  nares,  with  its  consequences  (see  article  on 
Chronic  Nasal  Catarrh,  in  the  Appendix.  If  the  secre- 
tion be  allowed  to  remain  in  the  retro-nasal  cavity, 
headache,  general  malaise,  slight  febrile  movement,  and 


symptoms  referable  to  obstruction  of  the  Eustachian  tubes 

develop.     During  convalescence  from  diphth 

fever,  and  similar  affections,  1  have  <> 

elevation  of  temperature  produced  by  the  retenti 

decomposition  of  the  secretion  in  the  reta 

The  inflammatory  process  not  infrequently    e 
into  the  nose  and  lower  pharynx,  or  thro 

chian  tubes  to  the  middle  ear,  and  its  sympl s  ai 

or  become  inconspicuous  by  comparison  with  thosi  oi 
the  disease  to  which  it  leads. 

Pathology. — The  affection  is  a  simple  inllammati f 

the  retro-nasal  space,  ami  presents  do  characteristics 
which  differentiate  it  from  the  ordinary  forms  of  ca- 
tarrhal inflammation.  Occasionally  the  inflammatory  ex- 
udation assumes  a  membranous  form,  especially  in  con- 
genital syphilis. 

Prognosis,  Course,  and  Sequel*. — Recovery  here  is,  as  a 
rule,  less  rapid  than  in  acute  inflammation  of  the  lower 
pharynx,  and  the  tendency  to  result  in  chronic  inflam- 
mation is  greater.  This  is  probably  due  to  the  fad  that, 
as  the  symptoms  of  ordinary  subacute  cases  are  such  as 
give  rise  to  comparatively  slight  discomfort,  the  proper 
treatment  of  the  affection  is  almost  invariably  neglected. 
The  gravitation  of  the  secretion  into  the  lower  pharynx 
leads  the  patient,  moreover,  to  refer  his  trouble  to  that  re- 
gion, a  diagnosis  which  is  often  accepted  unreservedly 
by  his  medical  attendant.  The  inflammation  of  the  retro- 
nasal space  which  occurs  in  children,  as,  for  example, 
after  the  exanthemata,  is,  as  a  rule,  neglected,  and  the 
foundation  thereby  laid  for  chronic  catarrhal  disease  of 
the  nasal  passages  and  middle  ear  in  after  life. 

Properly  treated,  a  mild,  uncomplicated,  acute  inflam- 
mation of  the  nasal  pharynx  will  get  well  in  a  few  days, 
but  in  cases  of  more  than  ordinary  severity  recovery  may 
be  delayed  for  several  weeks. 

Treatment  should  be  conducted  on  the  general  princi- 
ples which  will  be  considered  in  the  article  on  Chronic 
Nasal  Catarrh,  in  the  Appendix.  The  retro-nasal  space 
should  be  kept  as  free  as  possible  from  secretion,  and 
mild  astringent  and  alterative  remedies  applied  in  the 
form  of  spray.  Soothing  inhalations  through  the  nose 
may  also  be  employed  with  advantage,  and,  as  resolution 
occurs,  may  be  followed  by  those  of  a  more  stimulating 
character. 

Chronic  Catarrhal  Inflammation. — Chronic  retro- 
nasal catarrh  may  be  primary  or  secondary  to  inflamma- 
tory conditions  of  neighboring  organs,  especially  of  the 
nasal  fossa?.  As  an  independent  primary  affection  it  not 
infrequently  occurs  as  the  result  of  a  subacute  attack 
or  repeated  acute  attacks,  the  tendency  being  somewhat 
greater  here  than  in  the  lower  pharynx,  as  above  re- 
marked, to  pass  into  the  chronic  form  of  inflammation. 

Chronic  retro-nasal  catarrh  is  due  to  the  operation  of 
causes  similar  to  those  considered  in  the  article  on 
Chronic  Nasal  Catarrh,  in  the  Appendix.  What  influ- 
ence, if  any,  the  conformation  of  the  retro-nasal  space, 
as  to  breadth  and  depth,  exerts  as  a  predisposing  in- 
fluence, has  not  as  yet  been  satisfactorily  determined. 
Naso-pharyngeal  inflammation  prevails  in  every  country 
in  which  the  intense,  frequent,  and  rapid  changes  of 
atmospheric  conditions  occur  which  have  been  discussed 
under  the  head  of  Etiology  of  Catarrhal  Affections  in 
General,  vol.  iv.,  p.  400. 

Anatomical  Changes. — Changes  in  color.  The  mucous 
membrane  may  lie  uniformly  hyperaemic,  presenting  a 
diffuse  injection  varying  from  a  yellowish-red  to  a  deep 
bluish  hue,  or  the  hyperemia,  maybe  more  pronounced 
in  certain  situations  than  in  others.  Small  extravasations 
of  blood  are  common,  and  result  from  the  rupture  of 
capillaries  and  enlarged  veins.  These  appear  generally 
in  the  form  of  ecchymoses  :  but  in  some  eases,  as  in  the 
retro-nasal  catarrh  of  certain  blood  diseases,  the  hffimor 
rhagic  infiltration  maybe  considerable;  or  true  bloody 
tumors  may  be  formed.  Anaemia,  or  at  leasl  a 
pronounced  coloration  of  the  mucous  membrane,  is  com- 
mon in  those  diseases  characterized  by  impoverishment 
of  the  blood,  and  especially  is  this  true  of  the  form  w  hieh 
accompanies  pulmonary  tuberculosis.    In  these  conditions 
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tin-  enlargement  and  overfilling  of  the  venous  plexuses  is 
most  conspicuous      Later  on,  when  atrophy  of  tin-  mem- 
brane Bupervenes,  the  prominence  of  the  veins  beco 
more  pronounced,     A  varicose  condition  of  the  vessels 
on  the  po  »i  the  septum  is  not  infrequently 

mi.  nil.  and  those  surrounding  the  orifices  oi  the 
Eustachian  tubes  are  often  dilated  and  tortuous,  forming 
a  moi  vascular,  wine-colored  net-work  which  ex- 

tends into  the  nasal  fossae  and  ramifies  over  the  inferior 
and  middle  turbinated  bodies,  Occasionally  the  vessels 
show  signs  ol  atheromas  u    d(  ■■<  aeration. 

There  is  almost  alwaj  mori  or  less  swelling  ol  the  mu- 
cous membrane  ot  the  parts.  This  is  most  marked  on  the 
pharyngeal  tonsil  and  the  septum,  The  Bwelling  of  the 
former  is  al  first  inconsiderable,  but  later  in  the  disease 
bj  pertrophj  of  its  tissues  takes  place  and  it  appears  as  a 
well-defined,  irregularly  lobulated  mass,  or  a  uniformly 
smooth,  Bessile  tumor.  This  hypertrophic  condition  of 
the  pharyngeal  tonsil  is  at  times  bo  excessive  as  to  ma- 
terially diminish  the  lumen  of  the  Eustachian  tubes  and 

p08tenor  nasal  Orifices.  Occasionally  it  presents  a  nod- 
ular appearance  or  is  covered  by  grooves  or  furrows  with 

corresp ling  elevations  of  tissue.     In  other  cases  the 

hypertrophy  of  the  glandular  tissue  of  the  vault  exhibits 

itself  as  a  mass  ol' adenoid  or  polypoid    vegetations,  and 

especially  is  this  true  in  children,  as  the  result  of  the  naso- 
pharyngeal complications  of  acute  febrile  disease,  and 
notably  alter  diphtheria  and  scarlet  fever. 

The  orifices  ot  the  Eustachian  tubes  are  generally  en- 
larged, tumefied,  and  reddened  ;  they  are  dilated  and 
patulous.  This  gives  the  tube  the  appearance  of  an  en- 
larged cervix  uteri  in  a  state  of*  chronic  hyperplastic 
inflammation.  Occasionally  a  granular  condition  is  ob- 
served, due  to  swelling  of  the  muciparous  glands  of  the 
tube  (tubal  tonsil  of  Gerlach).  The  tubes  themselves  are 
sometimes  occluded,  or  their  orifices  displaced  by  press- 
ure of  the  enlarged  pharyngeal  tonsil,  and.  in  rare  in- 
stances, of  the  bypertrophied  turbinated  bodies. 

In  long-standing  cases  there  is  almosi  always  a  corre- 
sponding hypertrophy  of  the  posterior  half  of  the  sep- 
tum, which  causes  a  bulging  on  either  side  of  the  median 
line,  which,  with  the  central  depression,  presents  some- 
times a  heart-shaped  appearance. 

In  cases  of  long  duration,  too,  true  papillary  growths  de- 
velop, which  should  not  be  confounded  with  the  so-called 
adenoid  vegetations  of  this  region.  I  have  met  with 
these  papillomatous  formations  more  frequently  on  the 
posterior  part  of  the  palate  and  septum;  but  they  may 
occur  also  in  other  parts  of  the  cavity. 

In  other  instances,  simple  thickening  of  the  epithe- 
lium occurs,  which  gives  the  membrane  an  irregular, 
nodular  appearance.  The  changes  in  the  granular  or 
glandular  disease  of  the  nasopharyngeal  space  will  be 
given  in  the  article  on  Chronic  Nasal  Catarrh,  in  the  Ap- 
pendix. 

We  cannot  confirm  the  observations  of  certain  German 
writers,  that  well-marked  ulceration  occurs  in  this  local- 
ity as  the  result  ol'  simple  inflammation. 

Erosions  and  small  follicular  ulcerations  occur  ;  but 
the  former  are  usually  the  result  of  accident  {e.g.;  from 
separations  of  crusts,  etc.)  and  the  latter  are  of  minor 
clinical  importance. 

On  the  other  hand,  cystic  formations  are  frequently 
met  with,  especially  in  the  substance  of  the  pharyngeal 
tonsil.  They  vary  greatly  in  size,  from  a  pin's  head  to 
that  of  a  hazel  nut.  and  are  filled  with  an  opaque,  colloid 

substance  containing  cholesterine,  fatty  debris,  and  some- 
times calcareous  matter.     These  cysts  may  be  formed  in 

the  usual  way.  by  closure  of  the  gland-ducts,  or,  as 
W'endt  '-'  has  pointed  out.  may  Originate  from  newly 
formed  depressions  of  the  mucous  membrane,  due  to  hy- 
pertrophic enlargement  in  ridges,  or  to  swelling  of  the 
membrane  and  the  consequent  temporary  interference 
with  their  communication  with  the  external  surface. 

The  mucous  glands  and  lacuna'  arc  generally  enlarged 

anil  surcharged  with  secretion,  and  hemorrhages  occa- 
sionally take  place  into  the  latter. 

The  appearance  of  the  posterior  nares  will  he  given  in 
the  article  referred  to  above. 


Changes  in  secretion.  The  changes  in  quantity  and 
quality  of  the  Daso-pharyngeal  secretion  are  the  most 

COnspiCUOUS  clinical  features  of  the  disease.  The  pharyn- 
lonsil  js  generally  covered  with  a  thick,  tenacious, 
owish- white  or  greenish-yellow  secretion,  which  is 
often  further  discolored  by  the  admixture  of  extrani 
particles  ol  matter  from  the  atmosphere,  the  rupture  of 
cysts,  and  small  haemorrhages  from  the  mucous  membrane. 
The  exudation  soon  loses  its  aqueous  constituents  by  evap- 
oration, and  tough  masses  are  formed,  which  cling  with 
great  tenacity  to  the  walls  of  the  pharynx,  become  im- 
pacted in  the  fossa;  of  Rosennmller.  in  the  posterior 
mire-.,  ,,]■.  finally,  hang  from  the  orifices  of  the  Eustachian 

tubes.       When    they    are    not    removed   they   becomi 

dense  iii  consilience  as  to  resemble  a  leathery  or  mem- 
branous formation,  and  come  away  as  casts  ,,f  various 
portions  of  the  cavity.     The  tenacity  with  which  the 

dried  secretion  adheres  to  the  membrane  is  sometimes 
SO  great  as  to  require   instrumental  aid  for  its  removal. 

Symptoms. — The  most  prominent  symptom  of  retro- 
nasal catarrh  is  the  accumulation  of  the  secretion  in  the 
back  of  the  nose  and  upper  portion  of  the  pharynx,  from 
which  it  is  sometimes  poured  out  as  from  some  inexhaust- 
ible reservoir.  This  is  removed  by  forcible  inspiration 
through  the  nose,  followed  by  hawking,  or  by  the  forcible 
contraction  of  the  pharyngeal  and  palatal  muscles  in  the 
acts  of  deglutition  and  sneezing.  In  the  latter  case  it  is 
expelled  through  the  nasal  passages  or  mouth,  according 
to  the  completeness  with  which  it  is  separated  from  the 
pharyngeal  walls.  It  may  also  be  loosened  and  discharged 
by  various  methods  of  expiration  or  by  the  rapid  alterna- 
tion of  inspiration  and  expiration  through  the  nose.  Oc- 
casionally the  tongue  of  the  patient  becomes  the  medium 
of  its  removal.  A  number  of  cases  illustrating  this  ab- 
normal motility  of  the  tongue  have  been  reported.  One 
of  my  patients,  a  physician  of  Baltimore,  and  suffering 
from"  posterior  hypertrophic  catarrh,  made  a  complete 
and  accurate  diagnosis  of  the  condition  of  his  upper 
pharynx  anil  posterior  nares  by  means  of  his  tongue, 
with  which  organ  he  was  also  accustomed  to  remove  the 
secretion  from  the  retro-nasal  space. 

When  the  tongue  is  depressed  a  more  or  less  tenacious, 
thick,  ropy  mass  of  secretion  is  seen  hanging  down  from 
behind  the  palate,  or  appears  in  a  few  seconds  on  the  con- 
traction of  the  pharyngeal  .and  palatal  muscles.  The 
presence  of  this  post-nasal  plug  is  characteristic  of  the 
disease.  Occasionally  a  frothy  liquid  discharge  precedes 
the  descent  of  the  plug.  Another  characteristic  to  which 
we  would  also  call  attention  is  the  peculiar  odor  of  the 
post-nasal  pharyngeal  secretion,  which  is  of  considerable 
diagnostic  value.  It  is  altogether  peculiar  and  sicken- 
ing, and  when  once  appreciated  by  the  sense  of  smell  is 
never  forgotten. 

The  voluntary  removal  of  secretion  from  the  retro- 
nasal space  is,  for  obvious  anatomical  and  physiological 
reasons,  not  accomplished  with  the  same  facility  as  it  is 
from  the  lower  pharynx.  Hence  accumulation  and  in- 
spissation  are  more  likely  to  occur  in  the  former  locality. 
It- is  probable,  too.  that  the  toughened  secretion  gains  in 
hardness  and  tenacity  by  the  admixture  of  colloid  mate- 
rial from  the  cystic  formations  which  constitute  such  a 
Striking  anatomical  feature  of  the  disease. 

A  certain  amount  of  dulness  of  the  head  accompanies 
the  retention  of  these  masses,  and  the  patient  becomes  ir- 
ritable and  incapacitated  for  vigorous  mental  labor.  .Much 
of  the  exudation  gravitates  into  the  lower  pharynx  and  is 
swallowed,  producing  irritation  of  the  stomach,  with  a 
host  of  symptoms  referable  to  disordered  nutrition  ;  or 
the  masses  become  loosened  during  sleep,  and.  falling 
within  the  laryngeal  vestibule,  excite  choking  sensations 
or  veritable  spasm  of  the  glottis.  This  latter  may  be  pro- 
duced also  by  reflex  action  from  the  irritation  induced  hy 
the  presence  of  the  inspissated  mucus  in  the  nasopharyn- 
geal space.  Various  other  retlex  phenomena  are  also  ob- 
served, which  will  be  discussed  farther  on.  under  the  head 
of  Neuroses. 

In  some  persons,  especially  those  predisposed  to  hyper- 
eemic  conditions  of  the  air-passages  in  general,  quite 
extensive  haemorrhages  occur  upon  exposure  to  appar- 
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Nose. 


ently  trivial  causes.  In  this  way  several  ounces,  or  more, 
of  blood,  may  be  lost.  The  blood  is  swallowed  and  vom- 
ited, or  it  may  excite  cough  aud  be  expectorated,  and 
create  in  the  mind  of  the  patient  and  his  attendanl  a  be- 
lief in  its  pulmonary  origin.  This  post-nasal  haemorrhage 
usually  takes  place  suddenly  and  during  attempts  to  for- 
cibly clear  the  nose. 

The  symptoms  of  retro-nasal  catarrh  are  always  aj 
rated  in  the  morning  upon  rising,  but  are  diminished  in 
severity  after  the  moistening  of  the  throat  and  the  deglu- 
titory  movements  which  take  place  during  the  morning 
meal.  They  are  also  increased  by  excessive  smoking, 
drinking,  aud  other  unnatural  indulgences.  The  breath 
is  more  offensive  after  talking  or  confinement  in  close  or 
crowded  rooms. 

( 'amplications. — Retro-nasal  inflammation  derives  much 
of  its  importance  from  its  intimate  relation  to  catarrhal 
affections  of  the  Eustachian  tubes  and  middle  ear.  Be- 
sides these  common  complications,  it  may  lead  to  insuf- 
ficiency of  the  palatal  muscles,  various  laryngeal,  nasal, 
oesophageal  and  gastric  disturbances,  and  to  a  host  of 
neurotic  phenomena  (see  farther  on,  in  article  on  Neu- 
roses). 

Diagnosis. — The  diagnostic  characteristics  of  the  disease 
have  been  given  in  connection  with  its  clinical  and  path- 
ological history.  When  rhinoscopic  examination  is  pos- 
sible there  will  be  no  difficulty  in  recognizing  the  affec- 
tion. If  this  be  not  practicable,  as,  for  example,  in  young 
children,  the  introduction  of  the  index-finger  behind 
the  velum  will  determine  the  presence  or  absence  of 
adenoid  growths,  polypi,  and  hypertrophic  conditions  of 
the  posterior  nares  with  which  the  disease  may  otherwise 
be  confounded. 

Prognosis. — The  prognosis  in  catarrhal  affections  of 
the  nose  and  nasal  pharynx  will  be  more  fully  discussed 
in  the  article  on  Chronic  Nasal  Catarrh,  in  the  Ap- 
pendix. Suffice  it  here  to  say,  that  in  simple,  uncom- 
plicated inflammation  of  the  retro-nasal  cavity  that  has 
not  lasted  for  over  a  year,  the  prognosis  is  good.  It 
is  also  favorable  when  the  morbid  process  proceeds  from 
neoplastic  changes  in  the  pharyngeal  tonsil,  and  when 
it  depends  upon  some  removable  nasal  affection.  As 
the  local  expression  of  a  constitutional  condition,  as,  for 
example,  gout,  rheumatism,  chronic  alcoholism,  etc.,  it 
is  a  more  difficult  affection  to  deal  with.  Whether  sim- 
ple, complicated,  or  symptomatic  of  diathetic  conditions, 
chronic  nasal  pharyngitis  is  one  of  the  most  difficult 
of  all  inflammatory  troubles  to  cope  with.  The  more 
experience  the  physician  has  in  the  management  of  this 
affection  the  less  inclined  will  he  be  to  paint  its  prog- 
nosis in  roseate  colors.  Given  an  inflammation  of  several 
years'  duration,  more  or  less  clearly  confined  to  the  naso- 
pharyngeal space,  without  obstructive  lesions  of  the  nose 
or  nasal  pharynx  removable  by  surgical  means,  in  an  in- 
dividual subjected  to  improper  hygienic  conditions  and 
surrounded  by  the  constant  changes  of  temperature  of 
a  capricious  climate,  the  chances  of  complete  recovery 
are  decidedly  problematical  and  unfavorable.  Marked 
relief  may  be  given,  and  the  affection  be  even  temporarily 
dissipated,  but  sooner  or  later  the  inflammatory  process 
reasserts  itself,  and  perfect  cure  is  only  secured  in  an 
equable  climate  and  under  favorable  hygienic  conditions. 
There  are  exceptional  cases  in  which  this  rule  does  not 
hold  good,  but  they  are,  unfortunately,  in  a  deplorable 
minority. 

It  may  be  said,  in  general,  that  the  disease  is  more 
amenable  to  treatment  in  early  life,  less  so  in  manhood 
and  after  forty,  while  later  in  life  it  furnishes  the  most 
striking  confirmation  of  the  Hippocratic  dictum  that, 
"  Catarrhs  in  the  aged  are  not  concocted." 

Treatment. — As  I  have  stated  elsewhere,3  I  regard  the 
retro-nasal  cavity  as  practically  an  accessory  nasal  cham- 
ber, and  the  management,  therefore,  of  inflammatory 
conditions  of  its  membrane  will  be  governed  by  the  laws 
which  regulate  the  treatment  of  catarrhal  affections  of 
the  nasal  passages.  These  will  be  fully  discussed  in  the 
Appendix. 

Of  prime  importance  is  the  hygienic  management  of 
this  affection.     Next  iu  efficacy  is  the  surgical — not  a 
Vol.  V.— 14 


middles,, me  surgery— but  a  surgery  inspired  by  a  proper 
conception  of  the  physiological  importance  and   | 
logical  conditions  of  the  structures  ti 
reliance  can  be  placed  on  topical  applications. 
some  cases  they  accomplish  all  that  can  be  desired,  in 
many  others  they  are   worse  than   Useless,  and 
even  to  aggravate  the  inflammatory  condition 
treatment  of  Catarrhal  Inflammation  of  th<    Nos< 

ti'l i  Chronic   Nasal  Catarrh,  in  the  Appendix;  also 

the  one  on  Catarrh,  Nasal,  vol.  ii.) 

Atrophy.  — Concerning  die  etiolog]  and  patholo 
nature  of  this  condition,  see  articles  just  mention. 

The  disease  is  most,  frequently  met  within  adults  or 
in  old  persons,  rarely  in  children.  Occasionally  it 
to  develop  at  some  physiological  epoch,  as  at  the  a 
puberty,  in  subjects  whose  blood  is  contaminated  bj 
some  constitutional  taint  or  whose  nutrition  is  impaired 
from  insufficient  nourishment  or  improper  hygienic  sur- 
roundings. In  most  instances  it  is  the  sequel  of  a  pre- 
existing chronic  retro-nasal,  pharyngeal,  or  nasal  catarrh. 

The  condition  of  the  mucous  membrane,  as  revealed 
by  rhinoscopy,  is  one  of  atrophy,  either  affecting  the 
whole  region,  or  confined  to  individual  portions,  as  the 
pharyngeal  tonsil,  the  posterior  wall,  orifices  of  the  pos 
terior  nares.  fossa  of  Rosenmuller,  etc.  The  tenuity  of 
tin  membrane  is  sometimes  so  great  that  the  underlying 
muscular  fibres  may  be  easily  distinguished. 

The  microscope  reveals  a  process  of  contraction  of  the 
different  layers  of  the  mucous  membrane  ;  partial  or  to- 
tal disappearance  of  the  glandular  elements,  degenera- 
tive changes  (fatty  degeneration,  total  loss)  of  the  epi- 
thelium, and  the  development  of  dense  fibrous  bands 
from  hyperplasia  of  the  submucous  connective  tissue. 

The  principal  symptoms  are  excessive  dryness  of  the 
throat,  and,  in  many  instances,  a  disagreeable  odor  of  Un- 
expired breath.  Iu  other  cases  the  secretion  is  more  pro- 
fuse, and  the  same  tendency  to  crust-formation  exists, 
which  will  be  considered  under  the  head  of  ( Ihronic  Nasal 
Catarrh,  in  the  Appendix.  The  removal  of  crusts  from 
this  region  often  takes  place  with  considerable  difficulty, 
and  can  in  some  instances  only  be  accomplished  by  in- 
strumental aid. 

The  disease  is  incurable.  Relief  to  the  symptoms  can 
almost  always  be  obtained  by  stimulating  the  healthy 
tissues  to  vicarious  action  and  by  thorough,  systematic 
cleansing  of  the  retro-nasal  space  (see  article  mentioned 
above),  but  restoration  of  function  in  the  atrophied  struct- 
ures is  obviously  out  of  the  question. 

John  Noland  Mackenzie. 

1  Ziemssen's  Cyclopaedia,  Am.  Ed.  (Buck),  vol.  vii.,  p.  33.  1876. 
'  Op.  oik,  p.  41. 

3  See  article  on  Etiology  of  Chronic  Catarrhal  Affections,  vol.  iv.,  p. 
406  ;  also,  Trans.  Am.  Laryngological  Assoc,  1886. 

NOSE,  ANATOMY  AND  PHYSIOLOGY  OF  THE.   Th« 

nose  is  the  special  organ  of  the  sense  of  smell.  Besides 
this  it  performs  other  important  functions,  and  through 
its  free  communication  with  the  cavities  of  the  pharynx, 
mouth,  and  lungs  is  concerned  in  respiration,  voice  pro- 
duction, and  taste.  Through  the  muscles  upon  it--  ex- 
terior it  assists  to  some  extent  in  the  production  of  ex- 
pression. It  consists  of  two  parts:  one  external,  the 
nose  ;  the  other  internal,  the  nasal  fossa'. 

The  nose  is  the  anterior  and  prominent  part,  composed 
of  bone,  cartilages,  and  muscles  which  slightly  move  the 
cartilages.  It  is  of  triangular  form,  directed  vertically 
downward,  and  projects  from  the  eenlre  of  the  face  im 
mediately  above  the  upper  lip.  Its  summit  is  connected 
with  the  forehead.  It  possesses  two  orifices,  the  anterior 
nares,  which  open  downward.  The  lateral  surfaces  of 
tin-  nose  form  by  their  union  the  dorsum,  the  direction 
of  which  varies  in  different  individuals.  The  dorsum 
terminates  below  in  a  rounded  eminence,  the  lobe  of  the 

nose. 

The  nose  is  composed  of  a  framework  of  bones 
cartilages,  covered  externally  by  integument,  internally 
by   mucous  membrane,   and    supplied    with    vessels    and 
nerves.    The  bony  framework  occupies  the  upper  part 
of  the  organ.     It  consists  of  the  nasal  bones  and  the  nasal 
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processes  of  the  superior  maxillary.  The  cartilaginous 
Framework  consists  <■!  five  pieces,  the  two  upper  and  the 
two  lower  lateral  cartilages,  and  the  cartila  sep 

turn.    The  uppei  lateral  cartilages   arc  Bituated   in  the 
upper  pari  oi  the  projecting  portion  of  the  nose,  imme 
elj  below  the  Free  margin  of  the  nasal  bones      I 

ed,  and  triangular  in  shape.    Itsanterior 

margin  Is  thicker  than  its  posterior,  and  is  coi 

with  the  lateral  cartilage  of  the  opposite  side  above,  and 
with  the  cartilage  of  the  Beptum  below.  Its  inferior 
margin  is  connected  by  a  fibrous  membrane  with  the 
lower  lateral  cartilage.  The  posterior  edge  is  inserted 
into  the  ascending  proa  -  oi  the  superior  maxilla  and  the 
free  margin  oi  the  nasal  bone.  One  Burface  looks  i 
ward,  the  other  inward  toward  the  nasal  cavity.  The  low- 
er lateral  cartil  tbinnei  than  the  preceding,  below 
which  they  arc  placed,  and  are  curved  in  Buch  a  manner 
■  upon  themselves  as  t"  form  both  the  inner  and  the  outer 
walls  of  each  orifice  of  the  nostril.  By  this  arrangemenl 
tiny  serve  to  keep  the  nostrils  open.  The  outer  portion 
is  bi  'mew  bat  oval  and  Battened,  or  irregularly  convex  ex 
ternallj  to  correspond  with  the  ala  of  the  nose.  Behind, 
they  arc  attached  to  the  margin  oi  the  ascending  process 
oi  the  superior  maxilla  by  a  tough  fibrous  membrane,  in 
which  arc  two  oi  three  cartilaginous  nodules,  the  carti- 
lagines  minores,  or  sesamoid  cartilages;  above,  they  are 
fixed,  "also  by  fibrous  mem- 
brane," to  the  upper  lateral  car- 
tilages, and  to  the  lower  anterior 
part  of  the  cartilage  of  the  Bep- 
tum. Their  outer  extremity,  free, 
rounded,  und  projecting,  forms, 


Fio.  2501.— Vertical  Antero- posterior  Section  of  Skull  and  Soft  Tarts  im- 
mediately to  the  Right  of  the  Nasal  Septum.  The  pharyngeal  tonsil 
is  not  Bhown.    '/.  Vestibule;   b.  nasal  t  naris;  ■  /.  nos- 

tril :  e.  naso-pbaryngeal  cavity;  /.  Boor  of  nasal  fossa,  raised  in  front 
into  the  eminences  ft,  roof  of  nasal  fossa,  anterior  ascending  por- 
tion -  f,  rooi  "i  nasal  fossa,  middle  horizontal  portion  ;  .<'.  roof  of  nasal 
fossa,    posl       or  portion;    *,  superior  turbinated  body  :  /, 

middle  turbinated  body  ;  m,  inferior  turbinated  body  ;  /..  anterior  bor- 
der, middle  turbinated  body;  o,  inferior-border,  middle  turbinated 
body:  //.  inferior  meatus;  »/.  middle  meatus;  r.  superior  meatus;  ... 
posterior  part  of  septum,  left  in  situ,  i.  soft  palate  and  uvula;  t>. 
Eustachian  orifl  pingo-pharyngeal  fold:    x,  roof  of  naso- 

pharynx;  '/.  Eustachian  en  I  pingo-palatlne  fold;  <m.  I 

.  nmuller.     (I  Iresswell  Baber.  I 

with  the  thickened  integumenl  and  subadjacenl  tissue, 
the  lobe  of  the  nose.  The  lower  and  most  prominent  part 
of  the  ala  of  the  nose,  like  the  lobule  of  the  car.  is  formed 
of  thickened  skin  with  subjacent  tissue,  and  is  unsup- 
ported by  carl i la l;cs. 
The  cartilage  of  the  Beptum  has  n  somewhat  triangular 

outline,  and    is  thicker   at  the  edgl  -  than  near  the  centre. 

It  is  placed  nearly  vertically  in  the  middle  lineof  the 
nose,  and  completes  anteriorly  the  separation  between 
the  nasal  fossae.  The  anterior  margin  of  the  cartilage, 
thickest  above,  is  firmly  attached  to  the  hack  of  the  nasal 
bones  near  their  line  of  junction.  Below  this  ii  lies  suc- 
cessively between  the  upper  and  lower  lateral  cartilages, 
united  firmly  w  ith  the  former  and  loosely  w  ith  the  lain  r. 
The  posterior  margin  is  fixed  to  the  lower  and  central 
plate  of  the  ethmoid  hone,  and  the  lower  margin  is  re- 
ceived into  the  groove  of  the  vomer,  as  well  as  into  the 
median  ridge  between  the  palatal  pri  I    the  su- 

perior maxillae. 


That  part  of  the  nasal  canal  w  nich  is  surrounded  by  the 
anterior  cartilages  of  the  nose,  as  above  described,  is 
sometimes  called  the  vestibulum  nasi.  ]t  is  covered  with 
a  continuation  of  the  exterior  skin,  which  gradually 
slimes  the  characteristics  oi  a  mucous  membrane,  and 
posa  rat  layers  oi  pavement  epithelium,  the  up- 

permost of  which  is  composed  oi  horn}  cells.  Thisepi- 
thelium  extends  backward  to  the  anterior  margin  of  the 
inferior  turbinated  body  and  the  inferior  meatus,  -ui 
ii  becomes  ciliated.  The  integument  has  also  vascular 
papilla?,  with  both  simple  and  compound  loops,  and,  in 
the  lower  pari  Of  the  nose,  long,  Stiff  hairs,  called  vil 
bss,  as  well  as  larg  ms  follicles.     Ji  is  sparingly 

supplied  with  1  nerves  are  derived  from 

the  trigeminus,  and  consist  of  filaments,  which  probably 
end  in  terminal  bulbs. 

Thenasal  ft  ssa  proper  *  with  the  exception  of  a  limited 

*  The  following  di  bony  struct  in  city, 

ended,   u  order  to  i  rat  de- 

scription more  i 

••  The  na  large  irrregular  lated  in  the 

middle  Uni   -  ling  from  the  base  of  the  cranium  to  the 

roof  of  the  mouth,  and  generate  d  from  each  other  by  a  thin  vertical  sep- 
tum.    They 

with  the  front  of  the  face,  and  with  the  pharynx  behind  by  two  i 
riornai  much  narrower  above  than  below,  and  in 

the  middle  than  at  the  anterior  or  posterioi  di  pth.  which 

i-  COC  r  in  the  middle  than  at  either  extremity. 

Each  D  above,  the 

either  side.  Each 
fossa  also  communicates  with  four  cavities  ;  with  theorbit  bj  the  lachry- 
mal canal,  with  the  mouth  by  the  anterior  palatine  canal,  with  the 
cranium  by  the  olfactory  foramina,  and  with  the  spheno-maxillary  fossa 
by  the  sphenopalatine  foramen  :  and  they  occasionally  communicate 
with  each  other  bj  an  aperture  in  the  septum.  The  bones  entering  into 
their  formation  are  fourteen  in  number  :  three  of  the  cranium,  the  fron- 
tal, spl  ..  I  all  the  bones  of  thefai  ag  the 
malar  and  lower  jaw.  Each  cavity  is  bounded  by  a  roof,  v>  inner,  and 
r  wall. 

"The  upper  wall  or  roof  is  long,  narrow,  and  concave  from  before 
backward:  it  is  formed  in  front  by  the  nasal  bones  and  nasal  spine  of 
the  frontal,  which  are  directed  downward  and  forward  ;  ii:  the  middle, 
by  the  cribriform  lamella  of  the  ethmoid,  which  is  horizontal ;  and  be- 
hind, by  the  under  surface  of  the  body  of  the  sphenoid  and  sphenoidal 
turbinated  bones,  which  are  d  ■  award  and  backward.     This 

surface  presents,  from  bi  of  the  nasal 

bones  ;  on  the  ..uter  Bide,  the  suture  formed  between  the  nasal  bone  and 
the  nasal  process  of  the  superior  maxillary  ;  on  their  inner  side,  the  ele- 
I  crest  which  enasa   Bpine  of  the  frontal  and  the  perpen- 

dicular plate  of  tbi  nd  articulates  with  its  fellow  of  the  oppi 

side  :  while  the  surface  of  the  bones  is  pi  rforated  by  a  few  snail  Muscular 
apertures,  all,\  presents  the  longitudinal  groove  for  the  nasal  nerve  :  far- 
ther back  i-  the  t:  connecting  the  frontal  with  thenasal 
in  from  and  the  ethmoid  behind,  the  olfactory  foramina  and  nasal  slit 
on  the  under  surface  of  the  cribriform  plate,  and  the  suture  between  it 
and  the  sphenoid  behind:  quite  posteriorly  are  seen  the  sphenoidal  or 
superior  tin:  i  orifices  of  the  sphenoidal  sinuses,  and  the 
articulation  of  the  al.e  of  the  vomer  with  the  under  surface  of  the  body 

of  the  Sphenoid. 

"The  Boor  Is  flattened  from  before  backward,  concave  from  side  to 
side,  and  wider  in  the  middle  than  at  either  extremity.  It  is  formed  in 
front  by  the  palate  process  of  the  superior  maxillary ;  behind,  by  the 
palate  process  '  (  the  palate  banc.  This  surface  presents,  from  before 
backward,  the  anterior  i  behind  this  the  upper  orifice  of  the 

anterior  palatine  canal ;  internally,  the  elevated  cresi  which  articulates 
witn  the  vomer  :  and  behind,  the  suture  Is  tween  the  judaic  and  superior 
maxillary  bones,  and  tie  posb  rior  nasal  spine. 

"  The  inner  m  is  a  thin  vertical  partition,  w  hich  separates 

the  nasal  Co  her;  it  i-  occasii  nally  perforated,  so  that 

the  fossa,  communicate,  and  it  is  frequently  deflected  considerably  to  one 
side.  It  is  formed,  in  front,  bj  the  crest  of  the  nasal  bones  and  nasal 
Bpine  of  the  frontal  :  in  the  middle,  by  the  perpendicular  lamella  of  the 
ethmo  tner  and  rostrum  of  the  sphenoid  ;  below,  by 

thecresl   ol  thi    superior  maxillary  -      It  presents,  in 

front,  a  lart:e  triangular  notch,  wtiic  he  triangular 

the  no  he  lower  orifices  of  the  olfactory  canals ;  and  l»chind, 

the  guttural  edge  of  the  vomer.     Its  surface  is  marked  by  numerous 
cular  and  nervous  canals  nnd  tl  for  the  nasopalatine  nerve  and 

is  traversed  by  sutures  connecting  the  bones  of  which  it  is  formed. 

"  The  outer  wall  is  torna  d,  in  front,  by  the  nasal  pro. . 
rior  maxillary  and  lachrymal  bones ;  in  tin  the  ethmoid  and 

inner  surface  of  the  superior  maxillan  and  inf< 
behin  plate  of  the  palate  bone,  and  internal  pt.r 

Thissurfao  three  irregular  longitud- 

inal i  meatuses,    formed   between  three  horizontal  plsti 

bone  that  spring  from  it :  they  are  termed  the  superior,  middle,  and  in- 
ferior meatuses  of  the  nose.  The  superior  meatus,  the  smallest  of  the 
three,  is  situated  at  the  upper  and  back  p.. 

ing  the  posterior  third  of  the  outer  wall.     Ii  is  situated  between  theau- 
perioi  and   middle  turbinated   bones,  and   has  o)X"ning  into  it  two  fora- 
mina, the  spheno-palatine  at  the  back  of  its  outer  wall,  thi 
othmoii  the  front  part  of  the  upper  wall.     The  opening  of  the 

sphenoidal  -  mall;  at   the   upper  and    back   part   of  the  nasal 

fosssa,  Immediately  behind  the  superior  turbinated  bone.  The  middle 
meatus  is  Bituated  between  the  middle  and  inferior  turbinated  bones,  and 
occupies  the  posterior  two-thirds  of  the  outer  wall  of  th<  It 

present!  two  apertures.     In  front  is  the  orifice  ol  the  infundibulum,  by 
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Nose. 
Nose. 


but  important  part  known  as  the  olfactory  region,  may 
be  regarded  as  a  continuation  of  the  respiratory  tract. 
The  respiratory  region,  as  it  is  called,  is  that  part  which 
is  situated  below  the  olfactory  region,  and  embraces  the 
inferior  two-thirds  of  the  septum  and  the  middle  and  in- 
ferior turbinated  bodies.  Each  fossa  communicates  with 
four  sinuses,  the  frontal,  the  sphenoidal,  the  maxillary, 
or  antrum  highmorianum,  and  the  posterior  ethmoidal. 

The  mucous  membrane  covering  the  respiratory  region 
and  its  accessor}-  sinuses  is  called  the  Schneiderian,  or 
pituitary  membrane.  It  is  devoid  of  papillae,  and  is  cov- 
ered with  cylindrical  ciliated  epithelium,  like  that  of  the 
trachea.  The  ciliary  current  is  directed  posteriorly,  to- 
ward the  pharynx.  It  contains,  also,  the  so-called  goblet- 
cells.  Under  the  epithelium  is  a  true  membraua  mucosa. 
This  forms  at  the  same  time  a  periosteum  for  the  bones, 
and  it  is  composed  almost  entirely  of  connective  tissue, 
scantily  permeated,  if  at  all,  with  elastic  tissue  elements. 
The  mucous  membrane  may  be  divided  into  two  vari- 
eties :  a  thinner  membrane  covering  the  internal  surface 
of  the  turbinated  bodies  and  the  accessory  sinuses,  and 
the  thicker  membrane  of  the  nasal  fossae  proper. 

The  thinner  membrane  contains  many  acinus  glands. 
In  the  adjacent  cavities  they  are  less  abundant,  excepting 
upon  the  internal  wall  of  the  maxillary  sinus.     Here  and 


Fig.  2502.— Vertical  Transverse  Section  through  the  Nasal  Fossse,  some- 
what behind  their  Centre,  A,  Roof  o£  nasal  cavity  ;  B,  floor  of  nasal 
cavity  ;  C,  C,  alveolar  processes ;  D,  external  wall  of  nasal  cavity  ; 
a.  a,  a,  three  meatuses;  6,  b.  middle  turbinated  bodies  ;  c,  olfactory 
slit ;  d,  respiratory  region.     (Zuckerkandl. ) 

in  the  sphenoidal  sinus  the  glands  consist  of  several  cy- 
lindrical tubes  with  connecting  single  oblong  acini.  The 
epithelium  of  the  latter  is  pyriform,  while  in  the  tubes  it 
is  cylindrical.  The  mucous  membrane  itself  is  pale  in 
color  and  scantily  supplied  with  blood-vessels.  Special 
nerve-terminations  have  been  described  in  these  sinuses. 
They  are  probably  nothing  more  than  terminations  of 
fibres  from  the  great  sympathetic,  having  at  their  ex- 
tremities ganglionic  cellules. 

The  thicker  membrane  covers  the  lower  part  of  the 
nasal  septum  and  the  middle  and  inferior  turbinated 
bodies.  It  is  lined  with  the  same  ciliated  epithelium,  ami 
in  the  anterior  two-thirds  of  the  turbinated  bodies  forms 
only  a  delicate,  slightly  corrugated  covering  for  the  sub- 
jacent parts.  Posteriorly,  however,  its  surface  is  thrown 
into  numerous  thick  folds,  evidently  designed  to  increase 
the  extent  of  surface  of  the  mucous  membrane.  The 
mucous  membrane  covering  the  septum  is  thicker  in  the 
olfactory  than  in  the  respiratory  region.  This  thicken- 
ing is  especially  marked  at  the  anterior  entrance  to  the 

which  the  middle  meatus  communicates  with  the  anterior  ethmoidal 
cells,  and  through  these  with  the  frontal  sinuses.  At  the  centre  of  the 
outer  wall  is  the  orifice  of  the  antrum,  which  varies  somewhat  as  to  its 
exact  position  in  different  skulls.  The  inferior  meatus,  the  largest  of 
the  three,  is  the  space  between  the  inferior  turbinated  bone  and  the  floor 
of  the  nasal  fossa.  It  extends  along  the  entire  length  of  the  outer  wall 
of  the  nose,  is  broader  in  front  than  behind,  and  presents  anteriorly  the  I 
lower  orifice  of  the  lachrymal  eanal. 


olfactory  slit,  opposite  the  anterior  end  of  the  middle  tur- 
binated body,  where  the  accumulation  of  glandular  ele- 
ments leads  to  the  formation  of  a  distinct  prominence, 
the  so-called  tubereulum  septi. 

The  membraua  mucosa  forms  a  fibrous  net-work,  which 
passes  between  the  glands  and  vessels  and  connects  the 
mucous  membrane  with  the  periosteum.  Its  characteris- 
tics resemble  more  nearly  those  of  periosteum,  so  that, 
properly,  it  may  be  classed  as  a  part  of  the  latter.  The 
glands  of  this  region  vary  somewhat  from  the  acinous 
type  and  are  composed  of  tortuous  tubules  having  many 
sinuses  and  oblong  offshoots.  They  are  lined  in  their 
inner  surface  with  low,  cylindrical  epithelium,  and  some- 
times assume  a  circular,  sometimes  an  oval  or  tubular 
shape  in  the  microscopical  section.  The  thickness  of  the 
pituitary  membrane  is  due  not  only  to  its  mucous  glands 
but,  more  particularly,  to  the  existence  in  it  of  true 
erectile  tissue.  This  was  pointed  out  several  years  ago 
by  Dr.  H.  J.  Bigelow,  of  Boston,  who  demonstrated  an 
abundant  and  true  cavernous  structure  in  and  about  the 
turbinated  bodies,  occupying  the  place  of  what  before 
had'been  supposed  to  be  only  venous  sinuses,  the  loops 
of  Kohlrausch.  The  new  result  obtained  by  Dr.  Bige- 
low was  due  to  a  different  mode  of  preparation  :  Kohl- 
rausch injected  from  the  jugular  vein,  while  Bigelow  in- 
flated the  tissue  locally.  This  erectile  tissue  is  most 
abundant  at  the  posterior  extremity  of  the  inferior  tur- 
binated bodies,  although  it  is  found  throughout  their 
whole  length,  particularly  in  front,  as  in  the  middle  tur- 
binated body  and  in  the  lower  part  of  the  nasal  septum. 
According  to  Yoltolini  the  erectile  tissue  is  not  confined 
to  the  posterior  extremity  of  the  inferior  turbinated  body, 
as  supposed  by  Kohlrausch,  but  extends  over  the  whole 
of  that  organ.  The  framework  of  the  erectile  substance 
consists  of  connective-tissue  fibres,  with  many  connective- 
tissue  corpuscles,  and  fibres  of  elastic  tissue.  The  blood- 
vessels are  provided  with  endothelium,  but  are  devoid 
of  any  other  coats.  The  spaces  formed  by  the  vessels, 
lacuna?,  are  few  but  of  large  size  in  the  anterior  part  ; 
whereas,  at  the  posterior  part  of  the  turbinated  body  they 
are" smaller  but  more  abundant.  "Where  the  erectile  tissue 
is  less  abundant  the  remaining  space  is  almost  entirely 
occupied  by  large  mucous  glands.  A  vertical  section  of 
the  anterior  part  of  the  inferior  turbinated  body  shows 
that  the  bony  support  contributes  only  about  one-twen- 
tieth part  of  the  whole  body,  the  remainder  consisting  of 
erectile  tissue. 

In  the  bony  framework  of  the  inferior  turbinated  body 
large,  bright  interspaces  are  seen  in  the  tine  trabecular 
substance,  which  are  rilled  with  fibrous  tissue  containing 
fine  lymphoid  cells.  In  this  fibrous  tissue  are  usually 
found  transverse  sections  of  delicate  vessels,  the  walls  of 
which  are  apparently  composed  of  fibrous  tissue.  In 
order  to  reach  the  outer  surface  these  vessels  either  per- 
forate the  bone  or  lie  in  recesses  separated  from  the  soft 
parts  only  by  the  periosteum.  In  the  middle  three-fifths 
of  the  bone,  where  the  osseous  structure  contains  the 
largest  cavities,  are  found  in  the  vicinity  of  the  vessels 
large  round  and  polygonal,  glistening  cells,  analogous  to 
marrow-cells.  A  recent  author  believes  that  most  of 
these  are  lymphatics. 

The  arteries  of  the  nasal  fossa?  are  derived  from  the 
ophthalmic,  which  supplies  the  roof  and  the  ethmoidal 
and  frontal  sinuses,  and  form  branches  from  the  internal 
maxillary,  the  latter  supplying  the  iuferior  part  of  the 
nasal  cavity. 

The  veins  terminate  chiefly  in  the  internal  jugular,  a 
few,  however,  communicating  with  the  veins  in  the  in- 
terior of  the  skull  through  the  cribriform  plate  of  the 
ethmoid. 

The  lymphatics  join  the  retropharyngeal  glands  and 
others  beneath  the  upper  part  of  the  sterno-mastoid. 
Some  also  enter  glands  situated  on  the  surface  and  in  the 
substance  of  the  parotid  gland. 

The  nerves  of  general  sensation  are  as  follows  (Fig. 
2503):  The  nasal  branch  of  the  ophthalmic,  (/,  which 
supplies  the  upper  and  anterior  part  of  the  septum  and 
the  outer  wall  of  the  nasal  fossa;  the  anterior  branch  of 
the  superior  maxillary,  c,  which  is  distributed  to  the  in- 
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fi  rior  meatus  and  the  inferior  turbinated  bodj  .  the  Vidian 
nerve  and  the  upper  anterior  branches  of  Meckel's  gan 
glion  (a),  supplying  the  upper  and  back  pari  oi  the  sep- 
tum and  tin-  superior  turbinated  body,  the  naso-palatine 
nerve,  which  ramifies  on  the  middle  of  the  Beptum  ;  and, 
lastly,  the  anterior  palatine  nei  i  which  supplies  the 
middle  and  lower  turbinated  bodies,  All  these  brani 
derived  from  the  fifth  nerve,  and  all,  excepting 
flrsl  named,  are  connected  with  it-  Becond  division. 

Branches  ol  the  sympathetic  are  also  present  in  the 
mucous  membrane. 

With  regard  to  the  physiological  function  of  the  nose 
as  related  to  respiration,  three  important  phenomena  take 
place.     During  its  passa  ;h  the  nose,  the  inspired 

air  is  (1)  warmi  I  is  furnished  with"  a  certain  pro- 

portion of  moisture  ;  (8)  it  is  to  a  greal  i  stent  freed  from 
dust. 

The  extent  to  which  the  above  changes  arc  effected 
has  latch  been  investigated  by  Aschenbrandt,  of  Wtirz- 
burg,  by  the  following  method.  J5y  means  of  an  aspi- 
rator of  a  capacity  of  five  litres,  which  is  connected  with 
one  of  the  nostrils  by  a  glass  tube,  a  certain  quantity  of 

air  is  caused  to  pass  through  i  nostril  and  out  of  the 

other,  Everj  six  seconds  one  litre  of  air  is  passed 
through  the  nose,  and  in  thirty  seconds  the  experiment 
is  finished.  A  thermometer  in  the  glass  tube  gives  the 
■  sact  temperature  of  the  air  as  it  leaves  the  nose.    This 


Flo.  2503. — Innervation  of  the  Nasal  Cavity,  a,  Meckel's  panglion  ;  b, 
anterior  palatine  nerve ;  c,  anterior  branch  of  the  Biiperior  maxillary ; 
i(.  n;>-,;il  branch  oi  the  ophthalmic  :  e,  olfactory  nerve.    (Sajo 

temperature  was  found  to  be  30°  C.  when  the  tempera- 
ture of  the  air  in  the  room  was  12°,  and  he  found  it  to  be 
the  same  when  this  was  8  .  Now  the  air  when  it  leaves 
the  nose  in  ordinary  respiration  has,  as  a  rule,  a  temper- 
ature of  50  C,  which  leads  to  the  conclusion  thai  the 
warming  of  the  air  in  respiration  is  done  largely  by  the 
nose. 

The  experiments  regarding  the  degree  of  saturation  of 
the  air  with  water  were  made  with  the  same  aspirator,  and 
in  the  air  which  had  parsed  through  the  nose  the  amount 
of  water  was  determined  very  carefully.  It  was  found  to 
contain  i).  is  Cm.  in  the  litres,  which  corresponds  to 
complete  saturation.  Accordingly,  the  whole  quantity  of 
water  which  the  air  in  respiration  withdraws  from  the 
human  body,  and  which  amounts  to  aboul  five  hundred 
grams,  is  taken  from  the  mucous  membrane  of  the  nose ; 
nnd  the  whole  1"--  of  heat  brought  about  by  the  evapo- 
ration of  that  water  has  to  be  sustained  by  the  nose,  and 
does  nut  lower  the  temperature  of  the  lungs,  as  lias  gen- 
erally been  Bupposed  by  physiologists. 

As  to  the  retention  in  the  nose  of  solid  suspended  mat- 

l<  r,  it    ha-   been    found    that    the  so-called   chemical  dust. 

e.g.,  chloride  of  ammonia,  freshly  formed  by  bringing 
ammonia  and  hydrochloric  acid  together  in  gaseous  form, 
N  not  retained  in  the  nose,  in  experiments  made  with 
fine-starch  powder,  however,  not  a  particle  was  found  to 
pass  through  the  nose;  ii  was  Kepi  back  partly  in  the 
one  nostril  through  which  the  air  entered,  and  partly  in 
the  naso  pharyngeal  cavity. 
To  meet  the  objection  thai  in  the  above  experiments 


the  air  passed  consecutively  through  both  nostrils,  they 
were  modified  in  such  a  manner  that  the  air  was  intro- 
duced through   the  mouth,  behind  the  soft  palate,  by 

mean-  of  a  large  glass  tube.  The  results  were  very 
nearh   the  -aim-. 

These  experiments  appear  to  have  given  a  more  definite 
proof  than  we  have  had  of  the  threefold  function  of  the 
nose  in  respiration,  They  Btrongly  confirm,  also,  the 
opinions  now  generally  held  of  the  danger  to  the  whole 
respiratory  system  ol  nasal  obstruction  and  the  habit  of 
mouth-breathing. 

When  the  degree  to  which  the  above-described  func- 
tions are  influenced  by  the  nasal  cavity  i-  appreciated,  it 
will  lie  more  easy  to  understand  the  intention  with  w  Inch 
its  peculiar  structures  wen-  planned.  Thus,  extent  of 
surface  being  required  for  the  giving  "IT  of  moisture  and 
the  entanglement  of  dust,  the  mucous  membrane  is  thrown 
into  extensive  folds  by  means  of  the  turbinated  bodies. 

Again,  no  de\  ice  for  the  thorough  distribution  and  the 
spicily  replenishment  of  the  blood-supply  required  to 
sustain  the  animal  heat  lost  by  rapid  evaporation  and  to 
impart  warmth  to  the  inspired  air  could  be  more  ingeni- 
ous and  more  effective  than  the  dense  meshwork  of  vas- 
cular loops  which  forms  the  so-called  erectile  tissue. 

J).  Bryaon  Delavan. 

NOSE.  CONGENITAL  AND  ACQUIRED  DEFORM- 
ITIES OF  THE.     Deformities  of  the  nose  may  be  either 

Congenita]  or  acquired.  Of  the  two  the  latter  are  by  far 
the  more  common. 

Congenital  deviations  from  the  normal  condition  of  the 
nose  are  sometimes  found,  consisting  in  absence  <>r  re- 
duplication of  the  whole  organ  or  of  any  of  its  constitu- 
ent parts  ;  in  complete  or  partial  closure  of  its  canals  ;  or 
in  abnormalities  of  size  and  shape  of  certain  of  its  parts. 
With  the  exception  of  the  last-named  conditions,  which 
tire  common,  these  abnormalities  are  rare. 

A  ease  of  absence  of  the  nose,  the  only  one  on  record. 
was  mentioned  by  Maisonneuve,  in  which  the  normal 
organ  was  replaced  by  a  tlat  surface,  pierced  by  two 
small,  round  holes.  The  condition  of  the  nasal  fossa-  was 
not  stated.  The  malformation  of  double  nose,  referred 
to  by  the  older  writers,  has  not  been  met  with,  appar- 
ently, in  late  years,  and  seems  almost  worthy  of  being 
considered  mythical.  Absence  of  the  nasal  bones,  or  of 
the  nasal  process  of  the  superior  maxilla,  is  sometimes 
seen.  Fissures  associated  with  harelip  and  (left  palate 
also  occur.  The  anterior  nares  are  not  infrequently  found 
wholly  or  in  pari  closed.  Such  occlusions  tire  generally 
membranous.  Theyoccurat  different  depths.  The  naso- 
pharynx is.  in  rare  instances,  separated  from  the  nasal 
fossae  on  one  or  both  sides  by  a  lamella  of  bone,  and  di- 
vision of  the  naso. pharynx  litis  been  observed  from  the 
septum  having  extended  backward  as  far  a-  the  vertebral 
column.  A  case  of  double  septum  litis  been  described  by 
I. elicits,  in  which  the  upper  half  of  the  posterior  edge  of 
the  vomer  was  divided  in  the  vertical  direction  into  two 
distinct  parts.  These  were  separated  sufficiently  to  ad- 
mit the  end  of  a  lead-pencil  between  them.  The  space 
thus  enclosed  was  triangular  in  shape,  the  widest  part 
being  above  ;  the  mucous  membrane  had  a  natural  ap- 
pearance. In  the  nasal  fossa'  themselves  are  sometimes 
found  congenita]  defects  and  malformations  of  the  turbi- 
nated bones,  of  the  ethmoid  cells,  and  of  the  septum 
well  as  conditions  of  asymmetry  of  the  whole  structure, 
many  of  which  conditions  may  also  be  acquired  as  the 
result  of  nasal  obstruction  or  of  syphilis,  lupus,  or  other 
destructive  disi 

Thus,  the  turbinated  bones  may  exist  only  in  a  rudi- 
mentary  form  ;  or  there  may  be  a  supernumerary  one 
situated  near  the  roof  of  the  fossa  ;  one  of  them  may  be 
greatly  hypertrophied,  while  the  number  and  degree  of 
variations  in  their  general  form  and  size  are  almost  infi- 
nite. 

Asymmetry  of  the  nasal  fossae  as  a  whole  litis  been  de- 
scribed by  Harrison  Allen  and  by  Zuckerkandl.  In 
some  cases  it  s.-ems  to  lie  congenital,  while  in  others  it 
may  possibly  be  due  to  a  pre-existing  stenosis  of  one 
nasal    fossa,  which,   while  thus  deprived  of  its  proper 
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Nose. 
Nose. 


nutrition,  fails  to  develop  in  harmony  with  its  fellow. 
This  view,  according  to  Ziem,  is  strengthened  by  the 
results  observed  after  excluding  the  entrance  of  air  from 
one  nostril  in  young  animals.  In  these  was  developed 
a  deviation  of  the  intermaxillary  bone,  and  of  the  sagit- 
tal suture  toward  the  occluded  side  ;  there  were  also 
shortening  of  the  nasal  bone,  frontal  bone,  and  horizontal 
plate  of  the  palate  bone  of  the  same  side  ;  flattening  of  the 
alveolar  processes ;  reduction  of  the  distance  between  the 
auditory  canal  and  the  alveolar  process,  as  well  as  be- 
tween the  zygomatic  arch  and  the  supra-orbital  border  ; 
and  smaller  size  and  asymmetrical  position  of  the  vascu- 
lar and  nerve  canals  on  the  closed  side  of  the  nose.  The 
distance  of  the  two  orbits  from  the  median  line  was  un- 
equal, a  condition  which,  in  the  human  being,  is  said  to 
lead  to  asthenopia,  astigmatism,  and  strabismus.  Fi- 
nally, according  to  some  observers,  certain  curvatures  of 
the  spine  seem  due  to  nasal  obstruction. 

From  this  it  seems  possible  to  the  writer  that  defective 
development  of  the  nasal  fossae,  both  asymmetrical  and 
symmetrical,  may  be  brought  about  through  obstruction 
to  the  respiratory  canals  by  enlargement  of  the  tonsils, 
hypertrophy  of  the  turbinated  tissues,  or  adenoid  vege- 
tations in  the  vault  of  the  pharynx,  in  cases  where  these 
obstructions  have  occurred  early  in  life  and  have  been 
allowed  to  persist  unrelieved. 

Deviations  of  the  nasal  septum  are  so  common  as  to  be 
almost  the  rule.  Practically,  they  are  the  most  impor- 
tant abnormalities  of  the  nose  with  which  the  surgeon 
has  to  deal. 

Observations  as  to  their  frequency  have  been  made 
from  the  study  of  dried  specimens,  by  several  observers, 
with  the  following  results  : 

in     117  skulls  found  deviation  in  73.5  per  cent. 


Theile, 

Semeleder,  "       411 

Allen,  "       58 

Zuckerkandl,  "     370 

Morel  1  Mackenzie,  "  2.152 
Delavan,  •*     7U0 


79.5 
68.9 
37.8 
7H.9 
19.2 


Thus,  in  a  total  of  3,446  cases  there  was  deviation  in 
2,095,  which  would  equal  about  sixty  per  cent. 

In  909  cases  out  of  1,831  the  deflection  was  toward  the 
left ;  in  681  toward  the  right ;  while  in  241  it  was  sigmoid. 

The  marked  differences  shown  in  the  above  percent- 
ages are  probably  due  to  variations  in  the  standards  of 
comparison  adopted  by  the  respective  observers.  Thus, 
Mackenzie's  measurements  were  made  in  such  a  manner 
as  to  include  deviations  not  exceeding  one-half  a  milli- 
metre ;  while  in  my  own,  none  was  recorded  in  which 
the  deflection  did  not  amount  to  an  absolute  obstructive 
deformity.  It  will  be  readily  seen,  however,  that  even 
selecting  the  severe  cases,  these  deformities  are  very  com- 
mon. When  there  are  added  to  them  obstructions  aris- 
ing from  deviations  of  the  nasal  cartilages,  the  number 
will  be  still  further  increased. 

The  causes  of  deviation  of  the  nasal  septum  are  by 
general  consent  admitted  to  be  obscure.  The  idea  that 
they  may  be  of  congenital  origin  is  open  to  serious  doubt. 
Not  only  has  Zuckerkandl  maintained  that  the  septum  is 
always  straight  until  the  seventh  year,  but  the  history  of 
the  development  of  the  nasal  organ  shows  that  it  is,  as  a 
whole,  one  of  the  last  to  assume  its  ultimate  form.  Wat- 
son tells  us  that  in  the  infant  the  nasal  fossae  are  rela- 
tively smaller  in  size,  and  much  less  complex,  than  in  the 
adult ;  their  vertical  diameter  is  remarkably  small,  the 
sinuses  being  not  yet  formed,  and  the  lateral  masses  of  the 
ethmoid  bone  being  still  cartilaginous.  The  cribriform 
plate  of  the  ethmoid  at  birth  is  a  mere  membranous  plane, 
continuous  with  the  falx  cerebri  of  the  dura  mater,  and 
attached  behind  to  the  partially  ossified  body  of  the  sphe- 
noid. The  vertical  plate  of  the  ethmoid,  in  other  words, 
is  cartilaginous  at  this  period,  while  the  vomer  is  already 
ossified.  Some  months  after  birth  the  nasal  fossae  begin 
to  enlarge  in  all  their  diameters,  and  the  different  sinuses 
are  developed.  At  the  age  of  two  years  the  frontal  si- 
nuses and  ethmoidal  cells  have  begun  to  form,  and  the 
hollowing  out  of  the  antrum  of  Highmore  goes  on  simul- 
taneously. 

This  late  development  of  the  central  portions  of  the 


skull  provides  not  only  for  a  certain  amount  of  mobility 
in  the  bones  during  parturition,  but.  what  is  of  no  less 
importance,  enables  the  alteration  in  bulk  of  the  sur- 
rounding bones  and  cavities  in  the  process  of  growth  to 
go  on  without  any  rigid  impediment  in  the  centre,  and 
the  full  development  of  the  soft  tissues,  and  especially  of 
the  nerves,  is  possible  without  the  risk  of  compression  by 
the  encroachment  of  osseous  deposits  in  the  channels  for 
their  transmission. 

Again,  the  turbinated  bones  are  not  formed  until  a  late, 
period  in  the  development  of  the  foetus;  indeed,  accord- 
ing to  Quain,  the  inferior  turbinated  bone  is  ossified  from 
a  single  centre,  which  only  appears  at  birth.  From  what 
has  been  said,  it  is  plain  that  the  tardy  development  of 
these  parts  is  followed  later  in  the  history  of  the  individ- 
ual by  a  very  considerable  activity  of  growth. 

It  will  also  appear  that :  (a)  There  is  an  inequality  of 
development  at  the  outset,  the  vomer  being  ossified  while 
the  perpendicular  plate  of  the  ethmoid  is  still  membra- 
nous, and  the  turbinated  bones  practically  yet  unformed. 
(h)  That  the  process  of  development  goes  on  with  great 
rapidity  at  certain  periods  after  birth,  (r)  That  any  con- 
dition of  over-development  is  not  probable  before  the  age 
of  seven  years,  (d)  Again,  the  posterior  free  border  of 
the  vomer,  looking  toward  the  pharynx,  is  almost  inva- 
riably straight.  This  may  be  accounted  for  by  the  fact 
that  this  portion  of  the  bone  is  also  particularly  thick 
and  strong ;  its  vertical  diameter  is  decidedly  less  than 
that  of  the  more  anterior  part ;  and,  finally,  it  is  so  situ- 
ated as  not  to  be  exposed  to  injury.  It  therefore  seems 
reasonable  to  suppose  that  the  straight  position  is  the  one 
assumed  at  the  outset,  and  that  it  is  here  maintained  by 
reason  of  the  inherent  strength  of  this  part  of  the  vomer, 
by  its  short  diameter,  and  by  its  protected  situation. 

The  anterior  aspect  of  the  vomer,  for  exactty  contrary 
reasons,  is  liable  to  displacement.  This  may  result  from 
one  of  two  entirely  distinct  and  separate  causes.  The 
first  of  these  is  traumatism.  In  a  series  of  examinations 
made  by  Dr.  J.  W.  Robertson,  of  Detroit,  it  was  found 
that  of  217  cases  of  nasal  deformity  83  gave  a  history  of 
injuries  having  been  received  ;  and  of  the  remainder, 
wiiich  gave  no  such  history,  one-half  had  received  inju- 
ries in  earl}'  life  which  had  been  forgotten,  since  many  of 
them  had  dislocations  of  the  cartilages  and  fractures  of 
the  nasal  bones  which  could  only  have  been  the  results 
of  external  violence.  It  would  appear  from  the  forego- 
ing that  a  large  percentage  was  directly  due  to  trauma- 
tism. As  to  the  ages  at  which  these  deformities  occurred, 
in  a  total  of  161  children  from  two  to  ten  years  of  age 
only  7  deformities  existed  ;  4  of  these  gave  a  history 
of  injury.  In  72  individuals  between  ten  and  twenty 
there  were  found  22  deformed  noses  ;  of  these  6  gave  a 
history  of  injury,  while  in  16  the  causes  were  unknown, 
although  5  had  dislocation  of  the  septum  and  one  had 
disarticulation  and  depression  of  the  nasal  bones.  A 
number  of  the  above  cases,  not  due  to  injury,  gave  his- 
tories of  syphilis,  scrofula,  or  tuberculosis.  It  would 
appear,  therefore,  from  these  statistics,  that  a  large  pro- 
portion of  nasal  deformities  manifest  themselves  between 
the  ages  of  ten  and  twenty,  a  period  of  great  constructive 
activity,  either  through  the  receipt  of  injuries,  or  through 
improper  development  due  to  malnutrition. 

These  considerations  all  point  directly  to  the  inference 
that  the  septum,  made  up  as  it  is  of  several  plates  un- 
equal in  strength  and  in  the  power  of  resisting  compres- 
sion, uneven  also  in  development,  and  finally,  incased  in 
an  unyielding  cavity  closed  by  the  ethmoid  above  and 
firmly  buttressed  by  the  arch  of  the  palate  below,  bends 
in  the  direction  of  the  least  resistance,  and,  as  the  process 
of  growth  goes  on,  over-development  is  thereby  attended 
with  a  pushing  aside  of  the  various  parts  from  their  nor- 
mal planes,  and  the  production  of  a  deflection  of  greater 
or  less  degree.  It  is  probable  that  many  of  the  so-called 
congenital  deflections  may  be  thus  explained. 

As  to  the  varieties  of  deflection  which  are  found,  it 
will  be  proper  to  consider,  first,  those  of  the  cartilaginous 
septum  ;  secondly,  deviations  of  the  bony  septum  ;  and 
finally,  those  of  the  entire  septum,  cartilaginous  as  well 
as  bony. 
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Deviations  ol  tbe  cartilaginous  septum  bav< 
plained  as  due  to  various  extraneous  causes,  as,  foi  es 
ample,  always  blowing  tbe  nose  with  the  Bame  band  and 
tbu  tuallj  Bleeping  with  the 

same  Bide  01  the  face  on  the  pill'  This  may  pos 

sibly  explain  Borne  of  the  d<  I  i  the  lower  lateral 


Fig.  2504.—  Angular  Deflection  of  the  Nasal  Septum.     (Zuckerkandl.) 

cartilages  described  by  Loewenberg,  in  which  these  car- 
tilages arc  disturbed  as  to  their  normal  relations  with  the 
median  line,  and  thus  the  lobe  of  the  nose  is  turned  to  one 
side,  or  the  nostrils  are  distorted  or  narrowed.  The  ma- 
jority of  them,  however,  an-  probably  the  result  of  direct 
injury.  Deflections  of  the  cartilage  of  the  septum  itself 
air  also  due,  in  most  instances,  to  traumatism.  Thus,  the 
cartilage  may  he  fractured  ;  or,  as  more  often  happens, 
dislocated.  In  such  cases  the  result  will  he  a  distortion  of 
the  tip  of  the  nose,  which  v.  ill  he  turned  toward  the  direc- 
tion of  the  lower  margin  of  the  dislocated  cartilage,  and 
occlusion,  greater  or  less,  of  the  opposite  naris,  oreven  of 

both  nares,  the  cartilage  lying  directly  across  the  plane 
of  the  septum.  Such  dislocations,  both  recent  and  of 
long  standing,  are  not  uncommonly  met  with. 

Again,  the  cartilage  may  be  bent  upon  itself,  in  cither 


FlO.  2505—  Slight  Curvilinear  Deflection  ol  the  Na«al  Septum,  not  suf- 
ficiently pronounced  to  i»   Patholog  i  aX,    (Zuckerkandl.) 

a  vertical  or  horizontal  position,  presenting  along  the  line 
oi  the  bend  a  ridge  sufficiently  prominent  to  occlude  the 
naris.   The  horizontal  bending  is  by  far  the  most  common, 

and.  at  the  same  lime,  it  is  a  pi  to  lie  themOSl  pronounced. 

Corresponding  with  tin-  convexity  of  the  bend  will  often 

be  found   a  deep  concavity  in  the  opposite  nostril.      This 

condition  may  extend  for  a  considerable  distance  back- 
ward, or  sometimes  backward  and  upward,  involving  the 


vomer.     It  is  capable  of  causing  serious  obstruction  to 
respiration,  ami  great  consequent  annoyance. 

Deflections  of  thi  bonj  septum,  extending  farther  back- 
ward and  upward  than  the  above,  are  of  common  occur- 
rence. It  is  necessary  to  distinguish,  not  only  their  exist- 
ence,  but,  in  addition,  to  estimate  the  probable  amount 


Fig.  250G. — Extensive  Deflection  of  the  Nasal  Septum,  with  Narrowing 
of  the  Transverse  Diameter  of  the  Nasal  Fossa?  and  Marked  Irregular- 
ity of  the  Turbin  i  dies;  Serious  Occlusion  of  the  Nasal  Canals. 
(Zuckerkandl.) 

of  obstruction  they  are  likely  to  cause.  Many  of  them, 
such  as  the  one  illustrated  in  Fig.  2505,  are  comparatively 
harmless,  giving  rise  to  no  symptoms,  and  therefore  call- 
ing for  no  interference.  In  other  cases,  however,  owing 
to  an  increase  in  the  amount  of  deflection  and.  perhaps, 
to  hypertrophy  of  the  adjacent  soft  parts,  the  nasal  1 
become  so  seriously  occluded  as  to  call  urgently  for  re- 
lief. As  in  the  case  illustrated  in  Fi<_r.  3506,  the  whole 
Cavity  both  above  and  below  is  effectually  narrowed  ;  the 
respiratory  passages  are  practically  useless,  and  the  olfac- 
tory region  is  so  shut  oil  from  the  inspired,  air  that  the 
odorous  particles  cannot  reach  it,  and  thus,  even  although 


Fio.  2507.— Extensive  Deflection  of  the  Nasal  Septum,  with  Marked 
Hypertrophy  of  the  Kiddle  Turbinated  Hone  opposite  the  Concavity 
of  the  Deflection  ;  Serious  Occlusion  of  the  Nasal  Canals  of  both  Sides. 

the  olfactory  mucous  membrane  may  of  itself  be  capable 
of  performing  its  function,  the  sense  of  smell  is  practi- 
cally lost 

In   still  another  class  of  cases  (see  Fig.  '2.")07l  an  exten- 
sive deflection  will  be  found  opposite  the  level  of  the  mid- 
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die  turbinated  bod}',  and  combined  with  this  deflection  a 
corresponding  enlargement  of  the  middle  turbinated  bone 
itself.  The  attention  of  the  writer  was  called  to  this  fact 
in  1880,  while  dissecting  a  recent  specimen.  The  impor- 
tance of  the  condition  at  once  suggested  itself,  and  a  some- 
what extensive  and  long-continued  series  of  observations 
was  made,  for  the  purpose  of  investigating  the  actual 
nature  and  pathological  significance  of  the  deform- 
ity, and  the  relative  frequency  with  which  it  oc- 
curred. Accordingly,  seven  hundred  well-pre- 
served specimens,  selected  from  several  of  the 
best  craniological  collections  known — namely,  the 
Blumeubach  collection  in  Gottingen,  the  Hyrtl  col- 
lection, now  in  Philadelphia,  and  the  Spurzheim 
and  Peabody  collections  cf  Harvard  University, 
together  with  several  smaller  ones — were  carefully 
examined,  and  the  following  data  obtained  : 

Of  the  whole  number  of  specimens  examined, 
700,  there  was  deflection  of  the  septum  in  134,  or 
19^  per  cent.  Of  these  134,  tbere  was  hypertrophy 
of  the  middle  turbinated  bone  in  69,  or  10  per  cent, 
of  all  cases  ;  or,  of  the  whole  number  of  cases  of 
deflected  septum,  134,  there  was  hypertrophy  of 
the  middle  turbinated  body  in  69,  or  51f?  per  cent. 

No  case  was  included  in  which  the  deflection 
was  not  well  marked,  and  of  pathological  impor- 
tance. It  will  thus  be  seen  that  more  than  one-' 
half  of  the  above  cases  of  deflection  of  the  bony 
septum  showed  hypertrophy  of  the  middle  turbinated 
bone.  The  actual  percentage  of  cases  of  hypertrophy  is 
probably  even  greater  than  that  given,  as  in  several  speci- 
mens examined,  in  which  deflection  existed,  the  middle 
turbinated  bones  were  wanting.  In  many  instances  the 
writer  has  demonstrated  the  presence  of  this  bony  hyper- 
trophy in  the  living  subject  by  sounding,  as  it  were,  the 
enlarged  mass  with  a  tine  needle,  and  observing  the  depth 
at  which  its  point  was  arrested.  Instead  of  entering  the 
mass  to  some  distance,  as  would  be  expected,  it  will  often 
impinge  upon  the  bone  at  a  point  comparatively  near  the 
surface.  In  several  museum  specimens  examined,  the 
turbinated  bone  approached  so  near  to  the  septum  that  a 
probe  could  hardly  be  swept  between  them.  The  wider 
naris  was  thus  more  completely  occluded  than  the  one 
on  the  convexity  of  the  septum,  a  fact  often  noticed  in 
the  living  subject.  As  to  the  relation  of  cause  and  effect 
in  these  cases,  between  the  deflection  of  the  septum  and 


this  turgescencc  is  unrestricted  by  the  normal  Limits  •  ■.' 
the  nasal  cavity,  it  becomes  more  marked  in  degree  as 
well  as  in  frequency  of  occurrence,  and  through  this  pro- 
cess, and  the  attendant  hvpernutrition,  a  true  bony  by  pi  r- 
trophy  is  produced.  The  nature  of  the  hypertrophy  is 
peculiar.  The  bone  is  not  increased  in  density,  but  seems 
to  expand  into  a  thin  plate  of  shell-like  texture  which  is, 
as  a  rule,  easily  broken  or  crushed. 

There  is  a  deformity  of  the  septum  which  may 
occasion  much  obstruction  to  the  inferior  region 
of  the  nasal  cavity,  and  yet  which  cannot  properly 
be  called  a  deflection.  It  is  the  development,  at  or 
near  the  sutural  line  of  the  vomer  and  the  palatal 
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Fig.  2508.— Osseous  Ridge  ot  the  Nasal  Septum,  causing  Occlusion  of 
the  Nasal  Canal.     (Zuckerkandl.) 

the  hypertrophy  of  the  turbinated  bone,  it  seems  prob- 
able, as  was  suggested  by  the  writer,  in  an  article  pub- 
lished in  1882,  that  the  deflection  takes  place  first  in  the 
course  of  events.  This,  by  reason  of  the  undue  widening 
of  the  nasal  canal,  is  followed  by  hyperemia  of  the  neigh- 
boring vessels,  and  by  frequent  turgescence  of  the  soft 
tissues  covering  the  middle  turbinated  bone  ;  and,  since  ' 
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2609. — Sigmoid  Deflection  of  the  Nasal 
Septum.     (Woakes.) 


process  of  the  max- 
illa, of  a  bony  or 
cartilaginous  ridge 
(see  Fig.  2508). 
This  ridge  or  spur 
may  be  a  limited, 
rounded  excres- 
cence, resembling 
a  true  osseous  tu- 
mor or  exostosis  ; 
or,  it  may  extend 
horizontally  from 
a  point  in  the  nares 
well  anterior  to  a  considerable  distance  backward.  It 
may  be  wholly  limited  to  one  side  ;  or,  it  may  be  devel- 
oped more  or  less  symmetrically  on  both  sides.  A  slight 
tuberosity  anteriorly  may  be  considered  as  normal. 

This  crest  often  gives  rise  to  great  annoyance  by  les- 
sening, in  company  with  the  adjacent  inferior  turbinated 
body,  the  normal  diameter  of  the  inferior  nasal  canal, 
exciting  catarrhal  thickening  of  the  overlying  mucous 
membrane,  and  thus  producing  a  marked  occlusion  at 
the  very  entrance  of  the  respiratory  passage.  Now  and 
then  a  similar  ridge  will  be  found  along  the  line  of  the 
sutures  which  unite  the  cartilaginous  septum  with  the 
vomer,  or  even  along  the  suture  between  the  latter  bone 
and  the  perpendicular  plate  of  the  ethmoid,  or,  again,  be- 
tween the  ethmoid  bone  and  the  cartilage.  Many  causes 
have  been  adduced  for  this  particular  class  of  nasal  de- 
formities. By  none  of  them,  however,  does  their  origin 
seem  satisfactorily  explained.  It  is  possible  that  they 
may  be  due  to  severe  forms  of  catarrhal  inflammation  of 
the  adjacent  mucous  membrane,  which,  by  attracting  an 
undue  supply  of  blood  to  the  region,  sets  up  a  condition 
of  hypernutrition  in  the  thicker  parts  of  the  bone  which 
results  in  overgrowth  and  consequent  deformity. 

Still  another  group  of  deviations  are  those  in  which 
the  septum  exhibits  a  double  curve,  forming  the  so-called 
sigmoid  flexion  (see  Fig.  2509).  In  this  a  deflection  along 
the  line  of  junction  of  Ihe  vomer  with  the  palatal  process 
of  the  superior  maxillary  bone  is  associated  with  a  marked 
curve  in  the  opposite  direction  in  the  upper  part  of  the 
vomer  and  the  perpendicular  plate  of  the  ethmoid.  This 
form  is  of  frequent  occurrence. 

In  the  case  of  a  boy,  aged  sixteen,  operated  upon  in 
the  presence  of  the  writer,  by  Dr.  Charles  H.  Knight,  of 
New  York,  the  following  extraordinary  and  interesting 
condition  was  observed  :  No  history  of  traumatism,  but 
marked  external  deformity,  the  nose  being  flattened  some- 
what, and  twisted  sharply  to  the  left.    The  right  side  was 
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fnc,  with  deep  concavity  of  the  septum.  The  lefl  Bide 
was  absolutely  occluded  by  an  extensive  deflection,  the 
convexity  of  which  was  in  close  relation  with  the  nasal 
process  of  the  Buperior  maxillary  bone.  Dpon# attempt- 
ing to  reduce  the  deflection,  the  Beptum  was  found  to  be 
firmly  and  extensively  attached  by  bony  union  to  the 
nasal  pro  tn  which  ii   was  necessary  to  forcibly 

di  tach  ii  before  the  Beptum  could  be  replaced. 

Associated  with  deflection  of  the  septum  is  sometimes 
founds  peculiar  high-arched  condition  of  the  hard  pal- 
ate, which  is  narrowed  in  its  transverse  diameter,  bo  that 
the  arch  of  the  roof  of  the  mouth  is  markedly  raised,  and 
the  level  of  the  floor  of  the  nose  considerably  altered, 
while  the  normal  rounded  contour  of  the  anterior  arch 
K  sharpened  into  a  more  distinctly  angular  Bhape,  which 
throws  the  upper  fronl  teeth  forward  and  gives  a  charac- 
teristic expression  to  the  face.  This  condition  is  fre- 
quently associated  with  the  habit  of  mouth-breathing, 
and  is'  probably  due  to  faulty  nutrition  of  the  part-,  in 
someway  nol  yel  explained  From  the  fact  that  it  is 
■  I  found  as  a  family  or  race  peculiarity  ii  is  safe  to 
believe  thai  it  is,  in  many  cases  at  least,  distinctly  heredi- 
tary. It  is  Baid  to  be  more  common  among  thosepossess- 
in  it  uoses  of  the  purely  Grecian  type,  in  which  the  bri 
of  the  nose  is  thrown  well  forward,  and  in  a  line  with  the 
forehead.  It  is  also  met  with  in  noses  of  the  I  toman  or- 
der. In  these,  again,  the  nasal  processes  of  the  superior 
maxilla  are  prominent. 

Synechia,  or  fusion  of  one  part  of  the  nasal  fossa-  with 
another,  is  occasionally  found.     Instances,  however,  are 


Fig.  8510.— Asymmetry  of  the  Nasal  Fossae.  Deflection  of  the  septum  : 
sync-chin;  of  the  middle  turbinated  bone  with  the  septum  ;  of  the  rijjht 
inferior  turbinated  bone  with  the  septum,  and  with  the  floor  of  the 
nasal  fossa.    (Zuckerkandl.) 

rare  in  which  it  has  not  been  produced  as  a  result  of 
some  previously  existing  destructive  process,  as,  for  ex- 
ample, syphilis  or  lupus. 

The  junction  is  sometimes  made  merely  by  continuity 
of  the  investing  mucous  membrane;  sometimes  by  true 
bony  union.  According  to  Morel]  -Mackenzie,  four  chief 
varieties  of  synechia'  seem  to  occur  : 

ill  Membranous  bridges  spanning  the  interval  between 
two  opposite  surfaces — e.g.,  between  the  middle  turbi- 
nated body  and  the  septum;  (3)  broad  membranous  junc- 
tions between  the  mucous  covering  of  one  of  the  turbi- 
nated bodies  and  the  outer  wall  of  the  nasal  fossa,  or 
between  the  corresponding  angles  of  neighboring  turbi- 
nated bodies  ;  oil  osseous  bridges  connecting  one  of  the 
turbinated  bones  with   the  septum  ;   (4)  wide,  bony  union 

between  the  edge  of  the  lower  turbinated  bone  and  the 
floor  of  the  nose.     All  these  varieties,  or  any  number  of 

them,  may  coexist,  and  anj  one  of  them  be  found  in  sev- 
eral places.  (See  Pig.  3510.)  Synechia  are  occasionally 
symmetrical,  being  presenl  in  both  nasal  fossa?  in  corre- 
sponding situations.  That  such  conditions  are  not  neces 
sarily  congenital  is  suggested  by  the  occasional  coexist 

ence  of  a  perforation  of  the  septum. 


In  a  case   which   has  lately   come  under    the   ol 
tion  of  the  writer,  in   which  there  Was  almost  complete 
occlusion  of  one  naris  posteriorly  by  extensive  synechias, 
with   perforation    of    tin-    septum,    tin-    patient    had    had 
syphilis. 

Finally,  asymmetry,  septal  deflection,  and  synechia- 
may  be  associated  in  the  same  case. 

From  what    has  already  been   said  it  is  clear  that  these 

\arious  conditions  of  nasal  deformity  may  occasion  ob- 
struction to  the  nasal  passages,  and  bene!-  to  the  func- 
tion of  respiration,  which  will  be  more  or  less  serious 
in  proportion  to  its  degree.  Mouth-breathing,  with  all  of 
the  disastrous  consequences  >f  insufficient  aeration  of 
the  blood  ;  catarrhal  conditions  of  the  nasal  pat 
pharynx,  larynx,  and  bronchi  ;  loss  or  impairment  of 
auditory  and  olfactory  sensibility ;    reflex    symptoms, 

near  and  remote,  in  great  variety,  as,  for  instance, 
cough,  vertigo,  chorea,  epilepsy,  laryngeal  spasm,  and 
many  more  besides — all  have  been  caused  by  nasal  ob- 
struction. .Moreover,  loss  of  the  olfactory  sense  is  in 
many  of  them  inevitable,  simply  by  reason  of  the  me- 
chanical obstruction  which  they  olfer  to  the  ingress  of 
tin-  odorous  particles.  Thus,  it  will  be  seen  that  their 
influence  covers  a  wide  range,  and  that  their  removal  is 
of  vital  importance  to  the  general  nutrition  and  well- 
being  of  the  patient 

Since  there  exists  among  them  such  great  variety  in 
form,  position,  and  degree,  the  treatment  of  deformities 
of  the  nasal  fossa-  and  of  deviations  of  the  nasal  septum 
musl  be  selected  with  reference  to  the  particular  t 
in  hand.  From  what  has  been  demonstrated  it  will  be 
seen  at  once  that  no  single  method  of  operation  is  ap- 
plicable to  all.  It  will  be  well,  therefore,  to  study  first 
the  various  plans  of  treatment  and  of  operation  which 
have  been  employed  ;  and,  secondly,  to  suggest  the  pos- 
sibilities and  the  limitations  which  belong  to  each. 

As  to  the  congenital  deformities  referred  to  in  the 
early  pari  of  this  article,  those  consisting  of  a  closure  of 
the  anterior  nans,  or  of  bony  separation  of  the  nasal 
foss;e  from  the  naso-pharynx,  are  the  most  important, 
since,  by  occluding  the  nasal  passages,  they  directly  men- 
ace the  infant's  life.  It  is  necessary,  therefore,  to  recog- 
nize them  at  once,  and,  if  possible,  to  restore  the  patency 
of  the  only  channel  through  which  the  child,  while  nurs- 
ing, can  breathe.  A  passage  must  be  forced  through 
with  a  strong  probe,  or  with  The  galvano-cautery.  and  the 
opening  gradually  dilated  and  kept  open  by  the  pass- 
ing of  suitable  bougies.  Tents  of  lamiuaria  would  prob- 
ably serve  a  useful  purpose  in  cases  in  which  the  occlu- 
sion is  not  situated  too  far  backward. 

Such  a  case  as  that  described  by  Maisonneuve  would  of 
course  require  an  extensive  rhinoplastic  operation.  Cases 
of  fissure,  combined  with  hare-lip,  could  hardly  be  re- 
lieved without  important  surgical  interference,  and  be- 
long more  properly  to  the  department  of  uranoplasty. 
Asymmetry  is  of  itself  an  irremediable  condition.  That 
its  more  distressing  symptoms  may  be  removed  will  be 
seen  later  on. 

Deviations  of  the  septum  are  as  common  as  the  above 
anomalies  are  rare,  and  it  is  to  their  treatment  that 
the  attention  of  the  surgeon  will  be  most  often  directed. 
.Malpositions  of  the  nasal  cartilages  themselves,  and  even 
slight  deviations  of  the  cartilaginous  septum,  may  be  re- 
lieved to  some  extent  in  many  cases  by  carefully  directed 
pressure,  the  parts  being  moulded,  as  it  were,  into  their 
normal  shape.  This  proceeding  is  of  great  antiquity 
it  is  said  by  Herodotus  to  have  been  practised  among  the 
Persians  in  the  time  of  Cyrus.  Few  cases,  however,  will 
be  found  amenable  to  such  mild  treatment.  A  peculiar 
flaccidity  of  the  ahs  of  the  nose,  which  allows  them  to  be 
drawn  inward  with  each  inspiration,  is  often  met  with. 
In  the  presence  of  this  condition,  an  otherwise  pervious 
nasal  fossa  i-  occluded,  and  much  annoyance  is  occa- 
sioned.     Thus   far  no   remedy  lias   been    proposed  for  it, 

although  it  may  be  relieved  temporarily  by  the  separation 
of  the  parts  through  the  introduction  between  them  of  a 
piece  of  small  india-rubber  tubing. 

An  easy   operation   in   simple  cartilaginous  deflection, 

recommended  by  Dr.  C.  E.  Sajous,  of  Philadelphia,  is 
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an  incision  through  the  protuberance  following  its  long 
axis.  The  end  of  the  finger  is  introduced  into  the  nos- 
tril, and  the  septum  forcibly  pushed  beyond  the  centre 
and  held  there  by  packing  the  previously  obstructed 
nostril  with  oakum  or  other  suitable  dressing.  The 
dressing  should  be  changed  daily,  and  both  nares  sprayed 
with  an  antiseptic  solution.  Again,  in  simple  deflections 
of  the  cartilage,  attended  with  thickening  of  its  sub- 
stance and  with  the  existence  of  a  pronounced  ridge, 
sufficient  space  for  breathing  purposes  may  sometimes  be 
obtained  by  paring  away  the  redundant  part  with  a  knife 
or  a  saw. 

Dr.  E.  Fletcher  Ingals,  of  Chicago,  in  certain  ante- 
rior cartilaginous  deviations,  suggests  that  an  oblique 
incision  be  made  through  the  mucous  membrane  of  the 
convex  part  of  the  prominence,  that  the  membrane  on 
each  side  of  the  cut  be  detached  for  a  certain  distance 
from  the  underlying  cartilage,  exposing  the  latter,  and 
that  a  triangular  piece  be  then  cut  out  of  the  cartilages, 
the  base  of  the  triangle  being  at  the  floor  of  the  nose.  Care 
should  be  taken  to  detach  the  cut  piece  from  the  lining 
membrane  of  the  other  cavity,  without  tearing  or  cutting 
through  it.  The  first  incision  is  then  closed  by  sutures, 
and  the  cartilage  is  supported  in  the  median  line  by  tam- 
pons. 

Dr.  J.  B.  Roberts,  of  Philadelphia,  describes  as  fol- 
lows an  operation  which  has  been  performed  by  himself 
and  others,  in  properly  selected  cases,  with  considerable 
success : 

With  a  scalpel  introduced  through  the  obstructed  nos- 
tril the  cartilaginous  septum  is  perforated  at  its  inferior 
and  posterior  part,  and  a  long  incision  is  made  down- 
ward and  forward  ;  this  enables  the  whole  cartilaginous 
septum  to  be  pushed  to  the  left,  assuming  that  the  ob- 
struction is  in  the  left  nostril,  and  overcomes,  to  a  great 
extent,  the  lateral  deformity.  To  retain  the  parts  in  po- 
sition, a  steel  pin,  one  inch  and  a  quarter  long,  is  in- 
troduced into  the  right  nostril,  and  passed  completely 
through  the  anterior  and  upper  section  of  the  divided 
septum,  near  the  columella.  The  movable  portion  be- 
ing transfixed,  the  head  of  the  pin  is  carried  to  the  left 
and  with  it  the  inferior  part  of  the  nose,  and  thus  re- 
tained by  imbedding  the  point  of  the  pin  deeply  in  the 
immovable  cartilaginous  septum  and  mucous  membrane 
at  the  back  part  of  the  left  naris. 

Often  two  pins  will  be  needed  to  correct  the  deformity. 
In  such  cases,  Dr.  Roberts  usually  inserts  the  second  one, 
not  from  the  mucous  surface  within  the  nostril,  but 
from  the  cutaneous  surface  of  the  dorsum  of  the  nose, 
just  below  the  nasal  bone,  having  before,  if  necessary, 
forced  the  cartilage  loose  with  a  tenotome.  The  incisions 
must  be  very  free,  in  order  to  take  away  all  resiliency 
from  the  cartilage,  so  that  the  operation  is  necessarily  a 
bloody  one.  The  pin  should  be  protected  at  its  free  ex- 
tremity by  a  small  ball  of  lead,  so  that  the  lobe  of  the 
nose  may  not  be  injured.  It  is  left  in  position  about  two 
weeks. 

The  advantages  of  this  method  are  that  it  is  simple, 
effective,  and  comparatively  free  from  inconvenience  to 
the  patient,  who  is  not  annoyed  by  stoppage  of  the  nose 
or  by  disfiguring  apparatus. 

Probably  the  most  rational  operation  for  deviations  of 
the  bony  septum,  particularly  if  they  be  situated  well 
backward  and  upward  from  the  nostril,  is  that  proposed  by 
Adams,  of  London,  and  modified  by  Steele,  of  St.  Louis. 
In  this  a  stellate  incision  is  made,  by  means  of  an  instru- 
ment designed  for  the  purpose,  through  the  deflected  part 
of  the  septum,  and  the  fragments  thus  produced  are 
forced  over  to  the  median  line,  and  there  retained  in 
position  by  a  nasal  clamp  or  by  the  introduction  into  the 
nasal  canal  of  something  which  shall  give  to  the  operated 
part  of  the  septum  the  necessary  support.  This,  how- 
ever, is  difficult  to  accomplish  on  account  of  the  great 
resiliency  of  the  fragments.  The  latter  difficulty  may  be 
overcome  by  fracturing  them  at  their  base,  although  this 
procedure  is  not  entirely  safe. 

Since  there  is  a  redundancy  of  tissue  in  these  cases  of 
deflection,  Dr.  C.  E.  Sajous,  of  Philadelphia,  has  devised 
an  excellent  instrument,  by  which  not  only  a  stellate  in- 


cision, after  the  manner  of  Steele,  is  made,  but  a  part  of 
the  septum  is  actually  removed,  so  that  the  fragments 
can  be  brought  together  without  overlapping. 

For  the  relief  of  obstruction  caused  by  ridges  or  pro- 
jections of  mucous  membrane  situated  well  anteriorly, 
Jarvis,  of  New  York,  removes  the  redundant  soft  tissue 
by  means  of  a  transfixion-needle  and  his  well-known 
steel-wire  ecraseur.  In  cases  where  the  underlying  bony 
structures  are  well  covered,  this  may  give  considerable 
relief.  Where,  on  the  other  hand,  as  generally  happens, 
a  true  deflection  or  a  bony  ridge  or  spur  exists,  it  can 
hardly  reach  the  real  seat  of  the  difficulty. 

In  these  cases  three  different  plans  for  the  removal  of 
the  offending  bone  have  been  proposed  :  first,  by  the 
burr  of  the  dental  engine  ;  secondly,  by  a  small,  narrow- 
bladed,  fine-toothed  saw  ;  thirdly,  by  properly  adapted 
osteotomes,  either  chisel-  or  gouge-shaped.  The  first 
of  these  methods  has  been  constantly  employed  in 
New  York  for  several  years  ;  the  others  are  in  common 
use  both  here  and  in  Europe,  and  are  the  methods  gen- 
erally referred  to  in  recent  text-books.  A  convenient 
saw  for  this  purpose  has  been  made  by  Bosworth.     Fi- 


Fig.  2511. — Bosworth's  Modification  of  Nasal  Saw. 

nally,  in  cases  in  which  the  deformity  of  the 
septum  is  too  great  to  admit  of  an  ordinary 
operation,  Dr.  John  N.  Mackenzie,  of  Balti- 
more, has  operated  successfully  by  removing  a  sufficient 
part  of  one  of  the  lower  turbinated  bodies  to  admit  of 
the  air  being  freely  inspired. 

In  the  hands  of  a  skilful  operator,  and  in  properly 
selected  cases,  any  of  the  above  methods  is  admissible, 
and  all  are  capable  of  affording  relief. 

Blaudin,  of  Paris,  has  advocated  the  removal  of  a  small 
round  section  of  the  septum  by  means  of  a  punch  made 
for  the  purpose.  A  permanent  communication  is  thus 
made  from  one  nasal  cavity  to  the  other.  This  procedure 
is  eminently  clumsy  and  unsurgical,  and  in  reality  is  un- 
justifiable, as  being  liable  to  do  more  harm  than  good. 
In  the  opinion  of  the  writer  it  should  never  be  permitted. 

The  prognosis,  of  course,  depends  upon  the  nature,  lo- 
cation, and  extent  of  the  deflection.  The  ends  to  be  at- 
tained are,  first,  the  restoration  to  the  nasal  chambers  of 
their  normal  respiratory  function  ;  secondly,  the  restora- 
tion of  the  olfactory  sense;  and,  thirdly,  the  relief,  by 
improving  the  outward  shape  of  the  nose,  of  a  serious 
cosmetic  defect.  In  some  cases  the  best  results  may  be 
expected,  while  in  others  a  moderate  degree  of  success  is 
all  that  can  be  attained.  Much  will  depend  upon  the  skill 
and  experience  of  the  surgeon  in  selecting  the  method  of 
operation  applicable  to  a  given  case.  From  what  has 
been  said  with  regard  to  operations  upon  the  cartilage,  it 
will  appear  that,  on  the  whole,  Roberts'  method  promises 
well  in  the  more  pronounced  deformities.  Comparatively 
few  will  be  found  of  so  slight  a  nature  as  to  be  helped 
by  less  severe  treatment.  In  the  experience  of  the  writer 
the  knife  cannot  be  depended  upon  in  attempted  incision 
of  the  cartilage.  In  one  patient,  a  girl  of  only  thirteen 
years  of  age,  the  cartilage  was  found  to  be  ossified  to 
such  a  degree  that  a  pair  of  cutting  pliers  had  to  be  sub- 
stituted  for  the  scalpel.  It  is  possible  that  the  cicatrix 
resulting  from  the  removal  of  the  convex  surface  of  a  de- 
flected cartilage  ma}',  by  its  contraction,  draw  the  sep. 
turn  in  the  direction  of  the  original  deviation,  and  thus 
tend  to  defeat  the  object  of  the  operation. 

In  cases  of  the  nature  represented  in  Fig.  2504,  the 
mucous  membrane  and  periosteum  should  be  raised  from 
the  septum,  and  the  osseous  tissue  then  removed  with  a 
saw  or  chisel  until  a  proper  plane  is  reached,  after  which 
the  soft  parts  should  be  replaced,  and  retained  in  position 
in  such  a  way  as  to  best  facilitate  the  process  of  healing. 

Fig.  2506  represents  a  condition,  fortunately  unusual, 
in  which  such  marked  irregularities  exist  that  no  opera- 
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don  upon  the  septum  would  be  likeh  to  afford  relief. 
Here  removal  of  a  pari  oi  the  turbinated  bodies,  by  means 
nt  the  galvano-cauterj    or  bj    the  dental    burr,   would 
l)lj  give  i  be  besl  results 

In  ca  i  ■■  Section  oi  the  septum  complicated  w  ith 

marked  hypertrophy  of  the  middle  turbinated  boi  i 
2507),  ii  '''ill  af  onci  be  evident,  as  suggested  bj  the 
writer  several  pears  ago,  that,  upon  the  simple  mechan- 
ical principle  thai  two  bodies  cannol  occupj  the  same 
space  al  the  same  time,  the  successful  r<  plac<  ment  of  i In* 
septum  will  require,  first,  the  removal  of  the  redundant 
turbinated  bone,  either  in  its  entirety  or  to  an  extent  suf 
iiciciii  to  provide  the  requisite  amount  oi  space.  Enough 
of  the  turbinated  body  should  in-  left,  if  possible,  to  se 
cure  the  performance  of  its  normal  function.  Tin's  hav- 
ing been  done,  and  the  Beptum  reduced  to  the  median 
line,  each  nasal  fossa  will  be  increased  in  calibre,  and  air 
will  be  freely  admitted  both  to  the  lungs  and  to  the  re- 
gion of  the  olfactory  Bense. 

Bony  ridges,  as  illustrated  in  Fig.  2.">0S,  may  be  treated 
conveniently  by  the  saw,  the  excrescence  being  removed 
and  the  resulting  surface  allowed  to  granulate  and  heal. 

With  regard  to  the  treatment  of  sigmoid  deflections, 
little  reliable  information  can  be  obtained.  .Much  may 
be  done  by  the  application  of  known  methods  to  relieve 
the  more  serious  points  of  obstruction  which  they  pre- 
sent :  but.  obscure  in  themselves  and  difficult  to  reach. 
their  thoroughly  satisfactory  management  is,  al  present, 
a  problem  the  solution  of  Which  has  not  been  attained. 

S\  ncchi.-e.  when  membranous,  may  be  divided  bj  the 
galvano-cautery  and    the  superfluous   tissue  removed  ; 

when  bony,  as  in  Pig.  2510,  by  means  of  the  saw  or  the 
dental  burr,  cutting  through  the  OSSeOUS  bridges,  one  af- 
ter i ther,  and  thus  removing  the  whole  obstruction. 

Asymmetry  is.  of  itself,  irremediable,  although  there 
probably  are  few  eases  in  which  the  naval  space  cannot 
in  w  idened  and  the  ingress  of  air  facilitated. 

The  use  of  cocaine  in  nasal  operations  is  invaluable. 
A    s,,hnion    of    not    less   than    ten    per   cent,    in  strength 

should  be  applied  until  a  sufficient  degree  of  anaesthesia 

is  attained.  Two  or  three  applications,  at  intervals  of 
five  minutes,  will  be  found  satisfactory.  In  operating 
upon  the  septum  under  cocaine,  the  drug  should  be  ap- 
plied to  the  septum  upon  both  sides. 

Among  the  deformities  of  the  lobe  of  the  nose  and  its 
cartilages  none  is  more  common  and  more  of  a  disfigure- 
ment than  the  condition  known  as  ••snub-''  or  "  pug 
nose."  To  Dr.  John  o.  Roe,  of  Rochester,  X.  V.,  is 
due  the  credit  of  having  presented  to  the  profession  a 

clear  explanation  of  its  causation   and   pathology,  as  well 

as  of  having  first  suggested  and  practised  successfully 

the  means  for  its  relief. 

Dr.  Roe  describes  three  conditions  which  may  occur 
during  the  development  of  the  nose  to  give  it  this  ap- 
pearance, l.  Excessive  development  of  the  alas  and  car- 
tilaginous pari  oi  the  end  of  the  nose.  2.  Lack  of  sulli- 
cient  development,  or  a  sunken  or  flattened  condition  of 
its  base  and  bridge,  while  the  end  may  be  normally  devel- 
oped. 3.  That  in  which  the  two  former  conditions  are,  to  a 
greater  or  less  decree,  combined.  The  latter  is  the  condi 
tion  most  Often  found.      The  bony  parts  of  the  nose.  as.  for 

instance,  the  sphenoid  bone,  are  late  in  their  development, 
At  birth  the  organ  al  its  base  and  central  portions  is  fial 

and  nearly  level  with  the  face.      Later  this  depressed  line 

is  replaced  by  a  more  prominent  one  as  development 
proceeds.  Anything  interfering  with  the  proper  devel- 
opment of  the  parts,  in  such  a  vv  ay  as  to  cause  them  to  re- 
main in  the  infantile  condition  while  the  end  of  the  nose 

undergoes  due  development,  will  give  the  nose  a  pugged 
and  unsightly  shape. 

The  best-developed  and  most  beautiful  noses  are  one- 
third  I  he  length  '  f  the  face.  They  often  vary,  however, 
from  this  proportion.  An  ill  formed  nose  is  sometimes 
inherited  as  a  special  family  peculiarity.  Indeed,  il  has 
been  said  that  of  all  the  features  the ■  is  the  one  which 

heredity  preserves  the  best.     In  other  instances,  however, 

it  is  without  doubt  due  to  diseased  conditions  affecting 
its  growth   and    proper  development    during   infancy  and 

earn  childhood, 


.Many  conditions  operate  to  produce  this  result.  Chief 
among  these  js  obstruction  of  the  nasal  passages  and 
the  cutting  oil  of  nasal  respiration.     During  deglutition 

and    the   act  of   respiration,   when    tie     nasal    ]i;rM2is   ale 

obstructed,  a  partial  vacuum  is  produced  in  the  naso- 
pharynx. This  suction  force  bciiiLr  excited  on  the  in- 
ner  side  oi  the  yielding  cartilaginous  nasal  tissuis.  tends 
thereby  to  draw  them  inward,  and  thus,  m  a  correspond- 
ing degree,  retards  or  prevents  their  normal  expansion, 

growth,  and  development.  Obstruction  of  the  nasal  pas- 
sages may  also  cause  an  enlargement  or  undue  develop- 
ment of  the  part  of  the  nose  below  and  beyond,  especially 
if   the   obstruction    be   composed    of   tirm  tissues,  through 

Interference  with  the  return  circulation.     The  end  of  the 

nose  thug  becomes  engorged,  the  irwK  distended,  and 
a  marked  thickening  of  the  tissues  lakes  place.  Tin; 
importance  of  attention  to  obstructed  nostrils  in  infants 
is  thus  clearly  demonstrated.      All  chronic  affections  of 

tin-  nose,  especially  when  attended  with  obstruction  of 
the  passages,  tend   to   produce  more  or  less  congestion 

of  the  \essels  at  the  end  of  the  nose.  and.  by  reason  of 
these  vessels  having  less  power  of  resistance,  undue  dis- 
tention of  them  takes  place.  The  surrounding  tissues 
become  thickened,  and  enlargement  of  the  end  of  the 
nose  occurs.  This  is  a  matter  of  common  observation 
in  the  treatment  of  nasal  diseases. 

Again,  a  deflected  septum  will  tend  to  lower  the  outer 
contour  of  the  nose,  as  well  as  to  cause  an  undue  arching 
of  the  palatine  vault. 

A  pugged  appearance  may  also  be  given  by  injuries  to 
the  nasal  process  of  the  superior  maxilla,  as  well  tis  by 
destruction  from  disease  of  the  septum. 

The  method   of  correcting  the  deformity,  as  pi 

and  practised  by  Dr.  Roe,  is  described  by  him  as  follows: 
It  consists  in  removing  from  the  end  of  the  nose  that  tis- 
sue which  is  in  excess,  or  xv  Inch  is  disproportionate  in 
amount  to  the  other  parts  of  the  organ  :  in  other  words, 
the  nose  is  to  be  made  symmetrical  from  one  end  to  the 
oilier.  Ill  cases  where  the  bridge  is  low  and  undeveloped, 
if  the  end  be  lowered,  made  smaller,  and  brought  down 
so  that  the  top  of  the  nose  forms  a  straight  line  from  its 
base  or  junction  of  the  nasal  bonis  to  the  end.  then  the 
nose  ceases  to  be  unduly  noticeable  or  unsightly  ;  and  al- 
though it  will  actually  be  smaller  it  will  appear  much 
larger  than  before,  by  reason  of  its  being  symmetrical 
and  proportionate  throughout.  In  this  way  its  appear- 
ance will  be  much  improved,  for  disproportion  of  the 

nose  with  the  size  of  the  face  is  not  so  important  as  lack 
of  proportion  between  the  different  parts  of  the  DOSe  itself. 

In  those  cases  in  which  the  deformity  consists  in  an  un- 
due enlargement  of  the  end  of  the  cartilaginous  pari  of  the 
nose,  while  the  bony  framework  is  normally  developed, 
it  will  be  seen  that  the  main  pari  of  the  organ  is  straight 
until  we  come  to  the  enlarged  end.  which  suddenly  lilts 
upward.  Even  in  these  cases  it  is  not  the  end  of  the 
nose  that  appears  too  large,  but  it  is  the  base  or  bridge 
that  appears  too  small  or  depressed. 

The  operation  is  performed  as  follows:  The  sensibility 
of  the  interior  surface  of  the  anterior  end  of  the  nose  is 
deadened  hv  cocaine,  and  then  brightly  illuminated  xvith 
a  good  light.  1 1  the  mucous  membrane  be  not  loo  firmly 
adherent,  it  should  be  dissected  back,  to  be  replaced  after 
the  operation.  The  end  of  the  nose  is  turned  upward 
and  backward,  and  held  with  a  retractor  by  an  assistant  ; 
then  enough  of  the  superfluous  tissue  is  removed  or  dis- 
sected out  to  allow  the  DOSe  to  conform  to  the  desired 
shape.  (Ileal  care  must  be  exercised,  however,  not  to 
remove  too  much  tissue,  and  also  not  lo  cut  through  into 
the  skin,  lest  a  scar  or  indentation  in  the  external  surface 
of  the  nose  be  produced.  In  sonic  cases  no  after-treat- 
ment is  required  ;  in  others  it  is  desirable  to  mould  a  sad- 
dle or  splint,  as  it  were,  to  the  top  of  the  nose,  so  that  it 
shall  in  healing  retain  the  proper  contour. 

In  some  cases  the  large  and  unsightly  end  of  the  nose 
is  not  due  to  an  excess  of  tissue,  but  to  a  malformation 
of  the  cartilages  of  the  alee,  which  bulge  markedly  up- 
ward, with  a  corresponding  concavity  inside.  Such 
noses  can  readily  be  moulded  into  a  handsome  shape  by 
cutting,  with  a  small  tenotomy-knife,  through  the  ear- 
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tilages  in  different  places,  sufficiently  to  destroy  their 
elasticity  ;  then  a  silver  tube  of  the  proper  size  and  shape 
is  inserted  into  the  nostril,  and  the  saddle  is  adapted  to 
the  outside  of  the  nose,  so  that  the  organ  is  thus  embraced 
between  an  inside  and  an  outside  splint,  which  compel  it 
to  assume  the  exact  shape  required. 

In  performing  these  operations  it  is  necessary  to  re- 
member that  the  nasal  passages  must  be  kept  free  and 
unobstructed. 

Haemorrhage  during  and  after  any  of  the  operations 
mentioned  is  generally  severe.  It  may  be  lessened,  how- 
ever, through  the  depletory  effect  of  cocaine,  and  still 
more  satisfactorily  by  the  direct  application  of  hot  water. 
In  the  course  of  the  operation  it  is  well,  on  the  whole, 
not  to  attempt  to  plug  the  posterior  nares,  but,  by  allowing, 
the  blood  to  gravitate  into  the  pharynx,  to  thus  keep  the 
nasal  passages  free  and  unobstructed  for  the  entrance  of 
light  and  the  manipulation  of  the  operator.  The  bleeding 
is  somewhat  apt  to  recur ;  and  instances  in  which  a  patient 
has  had  to  seek  professional  aid  for  epistaxis,  several 
hours  after  the  operation,  are  by  no  means  uncommon. 

In  conclusion,  it  will  appear  that  deformities  of  the 
nose  in  general,  and  of  the  nasal  septum  in  particular, 
have  of  late  received  unusual  attention.  This  attention. 
moreover,  has  been  rewarded  by  large  accessions  of 
knowledge  as  to  their  anatomy,  causation,  and  general 
results  ;  and  their  presence  has  been  met  by  a  constantly 
increasing  series  of  ideas  and  methods  directed  to  their 
relief.  Already  many  of  them  are  amenable  to  the  means 
now  known,  and  it  is  not  impossible  that  the  near  fut- 
ure may  bring  other  and  more  improved  operations  for 
the  cases  still  difficult  to  reach.  It  may  safely  be  urged 
that  the  day  of  severe  surgical  procedures,  involving  in- 
cision and  disfigurement  of  the  external  surface  of  the 
face,  has  gone  by.  Even  Rouge's  operation  (see  article 
Nose,  Tumors  of)  can  only  be  justifiable  in  cases  where 
there  is  extreme  difficulty  in  reaching  the  nasal  fossa? 
through  the  natural  passages,  while  with  accurate  knowl- 
edge of  the  part  to  be  operated  upon,  and  trained  skill 
and  experience  in  operating,  few  cases  will  present  them- 
selves, in  which,  by  comparatively  simple  means,  the  best 
work  cannot  be  done  and  the  best  results  secured.  These 
acquirements,  however,  are  absolutely  essential  to  safe 
and  successful  operation,  since  there  is  no  part  of  the 
body  where  greater  injury  can  be  done  by  the  rash,  the 
unscientific,  or  the  ignorant.  Above  all,  a  thorough 
acquaintance  with  the  anatomy  and  pathology  of  the 
bony  structures  of  the  nose  is  of  the  utmost  importance. 

D.  Bryson  Delavan. 

NOSE:  H/EMORRHAGE  FROM  THE  NASAL  PAS- 
SAGES. The  term  epistaxis  (Is-j  and  crafe)  was  used  by 
the  ancients  in  an  extended  sense  to  denote  bleeding  from 
the  nose  in  general,  whether  it  proceeded  from  lesions  of 
its  external  or  internal  surface,  but  its  use  has  been  re- 
stricted by  modern  authors  to  those  hemorrhages  which 
take  place'  from  the  nasal  and  accessory  cavities. 

The  great  vascularity  of  the  mucous  membrane  of  the 
nasal  passages,  its  spongy  or  cavernous  structure,  the  in- 
timate connection  of  its  blood-vessels  with  those  of  ad- 
jacent organs,  and  their  corelation  with  other  vascular 
tracts  in  remote  portions  of  the  body  ;  its  constant  expos- 
ure to  the  exciting  causes  of  hyperemia,  together  with  a 
certain  amount  of  vulnerability  begotten  of  its  natural 
delicacy  of  structure,  combine  to  make  epistaxis  the  most 
common  of  the  haemorrhages  of  man.* 

Haemorrhage  from  the  nostrils  may  be  active  or  pas- 
sive ;  may  be  the  result  of  traumatic  causes,  sjnnptomatic 
of  various  intrinsic  pathological  conditions,  or  occur  as 
a  critical  or  vicarious  phenomenon. 

Traumatic  epistaxis  follows  contusions,  fractures,  and 
other  surgical  injuries  of  the  nose,  or  occurs  as  the  result 
of  mechanical  irritation  of  its  interior  from  scratching, 
rubbing,  or  picking  with  the  finger  ;  from  instrumental 
interference  within,  or  the  application  of  caustic  medica- 
ments to,  the  nasal  fossae  or  nasal  pharynx  ;  from  rupture 

*  It  was  the  opinion  of  Pliny  (Nat.  Hist.,  lib.  xi.,  cap.  91)  that  "  man  is 
the  only  creature  from  whom  blood  flows  at  the  nostrils." 


of  varicose  veins  in  the  latter  situation  ;  from  overfilling 
of  the  capillaries  due  to  overaction  of  the  heart,  as,  for 
example,  in  diseased  conditions  of  that  organ,  or  due  to 
severe  exercise,  as  in  the  general  vascular  agitation  of  the 
body  which  accompanies  violent  expiratory  efforts,  such 
as  coughing,  sneezing,  vomiting,  and  the  like,  or  dancing 
(Alibert),  and  coitus;*  from  the  corrosion  of  the  mem- 
brane produced  by  the  inhalation  of  irritating  vapors  and 
powders  (bichromate  of  potash,  iodine,  chlorine,  ipecac, 
veratrum,  chloroform,  etc.),  or  from  poisonous  doses  of 
those  drugs  that  are  eliminated  through  the  mucous  sur- 
face of  the  upper  respiratory  tract ;  from  the  solution  of 
continuity  of  structure,  occasioned  by  ulceration  of  vari- 
ous kinds,  the  separation  of  crusts,  the  presence  of  tu- 
mors (notably  carcinoma  and  sarcoma) ;  from  foreign 
bodies,  insects,  and  parasites  in  the  nasal  and  accessory 
cavities.  Under  this  head,  too,  may  be  included  the 
haemorrhage  from  the  nostrils  which  occurs  in  certain 
surgical  injuries  of  the  skull,  and  particularly  fracture 
of  the  base,  and  those  affections  of  the  nasal  passages  ac- 
companied by  caries  or  necrosis.  It  may  also  result  from 
concussion.  In  the  famous  naval  combat  between  the 
Merrimac  and  Monitor,  during  the  civil  war,  blood 
spouted  from  the  nostrils  of  the  crew  of  the  former  when 
the  round  top  was  struck  by  the  hostile  iron-clad. 

When  slight  traumatic  causes  give  rise  to  nasal  haemor- 
rhage, the  explanation  is  almost  always  to  be  found  in 
some  local  or  constitutional  predisposing  condition,  such 
as  a  pre-existing  catarrhal  affection,  the  previous  ten- 
dency to  epistaxis,  the  sanguine  temperament,  or  disturb- 
ances in  the  vascular  system  induced  by  a  host  of  debili- 
tating influences,  such  as  luxurious  living,  and  excesses  of 
all  kinds  (over-indulgence  in  alcohol,  tobacco,  venery, 
etc.),  the  presence  of  a  diathesis,  as  the  haemorrhagic, 
scorbutic,  etc.,  and  possibly  from  some  imperfectly  un- 
derstood inherited  or  acquired  proclivity,  or  vasomotor 
neurosis.  In  such  persons,  over-exertion  of  the  mental 
faculties,  anxiety,  violent  emotions,  and  even  forcing  the 
voice  in  declamation  and  singing,  are  sufficient  to  induce 
copious  haemorrhage  from  the  nose. 

Anything  that  tends  to  produce  an  increased  flow  of 
blood  to  the  nose,  or  to  delay  or  obstruct  its  return  to 
the  heart,  that  increases  vascular  tension  or  lessens  the 
resistance  of  the  vessel-walls,  predisposes  to,  and  may  be 
the  exciting  cause  of,  nasal  haemorrhage.  Thus,  epistaxis 
is  common  in  the  plethoric,  in  those  addicted  to  the  use 
of  stimulants,  and  in  the  so-called  apoplectic,  and  is  the 
crowning  sj'mptom  of  the  group  of  phenomena  refera- 
ble to  general  excitation  of  the  vascular  system,  known 
under  the  technical  name  of  the  nixus  hemorrhagieus. 
It  is  also  often  met  with  as  the  result  of  passive  venous 
hyperemia  from  organic  disease  of  the  heart,  lungs, 
pleura,  kidneys,  etc. ;  from  pressure  on  the  venous  trunks 
of  the  neck,  thorax,  and  abdomen  (tumors,  dropsy,  tight 
clothing,  etc.) ;  in  various  congestive  conditions  of  the 
brain,  meninges,  and  cerebral  sinuses.  It  is  not  infre- 
quently the  forerunner  of  extravasation  of  blood  into  the 
brain-substance,  and  of  retinal  apoplexy  in  connection 
with  renal  affections.1  It  is  also  predisposed  to  by  ha- 
bitual interference  with  the  bodily  excretions,  notably 
the  intestinal.  It  is  a  familiar  accident  in  the  rapid  pas- 
sage from  a  dense  to  a  rarefied  atmosphere  in  balloon 
and  mountain  ascensions,  where  it  is  due  to  the  diminu- 
tion in  the  atmospheric  pressure  and  the  consequent  de- 
termination of  blood  to  the  mucous  membrane  of  the  air- 
passages. 

Epistaxis  occurs  as  a  symptom  of  a  number  of  acute 
febrile  diseases,  in  some  of  which,  as,  for  example,  ty- 
phoid fever,  it  is  considered  as  a  diagnostic  sign.  It  is 
also  a  frequent  accompaniment  of  the  haemorrhagic  diath- 
esis, scurvy,  purpura,  and  allied  affections  ;  in  impover- 
ishment of  the  blood  from  other  causes,  as  in  chlorosis, 
leucocythsemia,  syphilis,  tuberculosis, malarial  fevers.etc. ; 
in  congestion  and  other  diseases  of  the  liver  and  spleen,  f 

*  On  the  other  hand,  absolute  continence  is  said  to  produce  it  occa- 
sionally (Cloquet.  Osphresiologie.  p.  554.  Paris,  1821). 

t  The  hfemorrhasre  which  takes  place  in  hepatic  disease  was  said  to 
proceed  from  the  right  nostril  (Galen,  de  crisibus,  lib.  iii.,  cap  3) :  that 
from  splenic  affections,  from  the  left. 
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It  sometimes  oo  urs  from  the  suppression  of  a  cutane- 
ous eruption,  from  the  sudden  cessat  ion  of  a  normal  Bow, 
as  the  menses,  perspiration,  urine,  etc.,  or  of  a  pathologi- 
cal discharge,  as  in  the  disappearance  of  a  haemorrhoidal 
flux.  Fabricius  of  Hilden,4  relates  a  case  where  it  fol- 
lowed the  Btoppageof  haemorrhage  from  varicose  veins  in 
the  leg. 

Ii  occurs  in  boys  al  or  near  the  age  of  puberty  in  whom 
a  predisposition  to  hemorrhage  in  general  exists,  and  in 
women  as  the  vicarious  representative  of  menstruation. 
In  the  latter  case,  it  may  establish  the  menstrual  function, 
the  nasal  haemorrhage  being  replaced  subsequently  by 
the  uterine  Bow,  or  il  tnaj  continue  throughout  the  men- 
strual life  of  the  individual,  in  which  case  some  derange- 
ment or  malformation  of  the  sexual  organs  seems  to  be 
responsible  for  the  nasal  flow.*  Vicarious  nasal  menstru- 
ation «as  considered  a  favorable  sign  by  Hippocrates, 8 
ami  by  Celsus,*  who  followed  closely  in  his  footsteps, 
In  sudden  suppression  of  1 1 1  < -  menses,  the  nasal  haemor- 
rhage may  terminate  in  death,  as  happened  in  a  ease  re- 
ported >>\    Aliliri  I  " 

Haemorrhage  from  the  nose  is  met  with  also  during 
pregnancy,  arid  may  be  due  to  vicarious  action,  or  to  the 
pressure  of  the  enlarged  uterus  upon  the  abdominal  reins. 
It  occasionally  occurs  toward  the  close  of  menstrual  life, 
and  has  been  observed  as  a  recurring  phenomena  after 
removal  of  the  uterus  and  its  appendages  by  the  Porro 
operation.'  It  may,  furthermore,  be  symptomatic  of  re- 
flected irritation  from  the  gastrointestinal  (piles,  worms 
in  the  intestines)  and  genito-urinary  tracts,  and  in  chil- 
dren, from  diseases  of  the  gums  or  eruption  of  the  teeth. 

The  sudden  impressions  made  upon  the  cutaneous  sur- 
face in  its  entirety,  or  upon  its  individual  parts,  such  as 
the  feet,  neck,  hands,  scrotum,  etc..  of  extremes  of  heat 
and  cold,  as  in  sudden  exposures  to  temperature  vari- 
ations, hot  and  cold  baths,  etc-.,  arc  sometimes  sufficient 
to  induce  copious  hemorrhage  from  the  nose.f 

In  some  instances  the  bleeding  seems  to  arise  from 
psychical  impressions,  conveyed  through  the  sense  of 

Smell,  from  various  articles  of  food.7  such  as  cheese,  ap- 
ples, the  odor  of  the  rose,  etc.,  from  the  pollen  of  certain 
plants,  or  from  the  presence  of  minute  forms  of  animal  life 
in  the  atmosphere,  and  this  perverted  sense  seems  to  be  pe- 
culiar to  certain  families.  It  is  highly  probable  that  this 
so  called  "  idiosyncrasy  "  is  explicable  on  the  hypothesis  of 
coincident  local  nasal  disease,  or  of  some  functional  vaso- 
motor neurosis.  JJlancard8  relates  a  case  where'  the  ring- 
ing of  bells  always  produced  epistaxis.  In  this  connec- 
tion may  be  mentioned  the  case  recorded  by  Salmuth.' 
where  a  young  man  was  habitually  so  affected  by  the 
sight  of  a  haemorrhage  from  his  mistress' nose,  that  blood 
began  to  flow  immediately  from  his  own,  and  a  similar 
observation  is  related  by  Khodius.10 

Now  and  then,  epistaxis  is  encountered  as  an  intermit- 
tent or  periodical  condition  occurring  at  regular  intervals 
(Taunton11),  and  depending  in  some  instances  on  a  malarial 
cause,  as  evidenced  by  its  disappearance  on  the  exhibition 
of  quinine  (.Millet  --i." 

The  so  called  epidemic  occurrence  of  epistaxis  is  prob- 
ably explicable  by  the  prevalence  of  some  malignant  sys- 
temic disease  with  prominent  local  complications,  or  by 
the  existence  of  meteorological  conditions  favorable  to 
congestive  states  of  the  nasal  mucous  membrane. 

Haemorrhage  from  the  nose  is  a  not  uncommon  symp- 
tom of  nasal   catarrh.      It    may  be  small  in  amount,  or  be 

sufficiently  copious  to  produce  considerable  depression, 
and  even  collapse.  It  is  generally  excited  by  picking, 
scratching,  rubbing,  or  blow  hag  the  nose,  by  sneezing  and 

coughing,  by  the  separation  of  crusts,  and  a  multitude  of 
other  exciting  causes  that  determine  an  increased  tlow  of 
blood  to  the  nasal  membrane.  Sometimes  such  haemor- 
rhages occur  at  night,  from  unconscious  irritation  of  the 
nose  with  the  linger  during  sleep.  Quite  extensive  loss 
of  blood  occurs,  however,  without  the  intervention  of 

*  A  oa f  this  kin. I  has  come  under  the  observation  ..f  the  ■■ 

+  According  to  Cloquel  (op.  clt.,  p.  664)  then  are  certain  springe  in 
Anvergno  the  temperature  ol  whose  watera  is  so  low  thai  copious  haem- 
orrhage from  tin.'  nostril-  ooonn  from  Immersion  of  the  handa  daring  the 
heated  term. 


traumatic  influences  in  chronic  inflammatory  conditions 
ot  the  nasal  tissues,  perhaps  from  congestion  of  the  cav- 
ernous structure  and  loss  of  resistance  in  the  erectile  cellu- 
lar walls,  or  from  stoppage  ot  the  nostrils,"  for  when  the 

nose-  is  freed  of  mucus  and  crusts,  or  when  the  redundant 
tissue  is  removed  and  the  normal  aerial  pathway  is  restored, 
the  recurring  haemorrhages  cease.     The  bleeding  in  many 

such  cases  comes  from  the  cavernous  tissue.  Indeed, 
nasal  obstruction  from  any  cause  (deflection  of  the  septum, 

hypertrophic  enlargements  of  the  nasal  structures,  etc.), 
predisposes  to  epistaxis,  in  all  probability  from  the  crea- 
tion of  a  more  or  less  complete  vacuum  behind  the  seat 
of  obstruction.  The  writer  has  seen  very  alarming  haem- 
orrhage occur  from  such  a  condition,  the  blood  flowing 
■into  the  stomach  and  air-passages  and  leading  to  the 
suspicion  of  pulmonary  disease.     This  is  probably  also 

the  explanation  of  many  cases  ol  so-called  "  spoilt  a  ne< 
epistaxis.      The-  same  is  also  true  in  regard  to  obstruction 
in   the    retro  nasal    space,  closure   of   the    posterior    DJ 

pin*  the  consequent  congestion  of  the  nasal  passages,  and 
the  altered  relations  in  regard  to  atmospheric  pressure 
conditioning  the  predisposition  to  haemorrhage.  In  cases, 
moreover,  w  herein  no  bleeding  point  is  discoverable  in  the 

nasal  passages,  it  must  be  remembered  that  the  tlow  may 
come  from  one  of  the  accessory  sinuses,  or  e\  in  from  the 
middle  ear. 

Epistaxis  is,  perhaps,  most  commonly  met  with  in  in- 
fancy, is  less  common  in  youth  and  manhood,  while  in 
later  life,  the  tendency  to  haemorrhage  reappears,  a  fact 
to  be  explained  by  the  degenerative  changes  in  the  vas- 
cular system  which  accompany  the  processes  of  old  age. 

The  symptonis  of  rhinorrhagia do  not  differ  from  those 
of  hemorrhage  in  general.  Usually  the  amount  lost  is 
small  and  insufficient  to  give  rise  to  constitutional  dis- 
turbance. It  escapes  drop  by  drop  from  the  nose,  or  it 
may  flow  in  a  continuous  stream.  The  literature  of  the 
last  two  centuries  contains  accounts  of  cases  where  large 
quantities  of  blood  were  lost  in  a  short  while,  and  if  we 
can  believe  the  reporter. M  as  much  as  seventy-five  pounds 
has  been  know  n  to  escape  in  the  space  of  ten  days.  Those 
who  suffer  from  habitual  epistaxis  are  subject  to  derange- 
ments of  vision. 

The  bleeding  generally  comes  from  one  nostril,  but 
may  occur  from  both.  When  the  bleeding-point  is  seated 
anteriorly,  the  blood  flows  from  the  anterior  naris.  while, 
if  it  is  located  in  the  posterior  portion  of  the  nostril,  the 
blood  escapes  into  the  throat,  aided  in  its  passage  to  that 
region  by  the  natural  obliquity  of  the  nasal  floor.  Gain- 
ing the  throat,  it  is  either  expectorated  or  enters  the  air- 
passages,  and  is  removed  by  coughing  ;  or  it  may  gravi- 
tate into  the  cesophagus  and  be  swallowed.  Its  presence 
in  the  stomach  may  excite  vomiting,  or  it  may  pass 
through  the  alimentary  canal  and  be  voided  at  stool. 
Finally,  the  blood  may  be  discharged  through  the  lachry- 
mal ducts  and  puncta. 

Pathologicax  Anatomy. — The  haemorrhage  may  take 
place  from  the  surface  of  the  mucous  membrane,  or  into 
the  submucous  tissues.  The  latter  generally  occurs  in 
connection  with  blood-poison  ing  or  traumatism,  Bloody 
tumors  (haematomata)  of  the  nasal  fossa,  especially  of 
the  septum,  are  occasionally  encountered  as  the  result 
of  mechanical  injury.10 

The  writer  has  observed,  on  microscopic  examination, 
quite  extensive  haemorrhages  into  the  cavernous  tissue 
in  long-standing  cases  of  hypertrophic  catarrh.  The  ex- 
travasation may  take  place  into  the  meshes  of  the  cav- 
ernous body,  or  between  it   and   the  mucous  membrane. 

When  the  bleeding  has  been  slight,  the  only  macroscopi- 

Cal   evidence   of   its  existence  Will    consist   in   minute  eX- 

travasations  (ecchymoses)  or  capillary  apoplexies.  Usu- 
ally the  nasal  mucous  membrane  is  intensely  hyperemia 
The  haemorrhage  generally  arises  from  solution  of  con- 
tinuity of  the  membrane  at  isolated  spots  or  over  circum- 
scribed areas,  rarely,  if  ever,  from  the  whole  surface  of 
the  nasal  fossa.  The-  point  of  origin  of  traumatic  epis- 
taxis will  obviously  depend  upon  the  nature  and  mode  of 
operation  of  the  mechanical  or  chemical  irritant,  or  upon 
the  situation  of  the  lesion  which  produces  it. 

In   view  of  the  intimate  vascular  communication  be- 
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tween  the  erectile  tissue  and  the  cerebral  circulation,  it 
is  highly  probable  that  the  so-called  "critical "  haemor- 
rhages and  those  by  which  congestive  conditions  of  the 
brain  are  relieved,  and  perhaps  also  those  of  vicarious 
origin,  take  place  from  the  cavernous  bodies,  which  lat- 
ter may  be  looked  upon,  therefore,  among  other  physio- 
logical properties  which  they  possess,  as  serving,  in  that 
respect,  a  certain  teleological  purpose.  Whether  this  be 
true  or  not,  the  writer  is  convinced  that  many  nasal  haem- 
orrliages  originate  primarily  from  the  vascular  spaces  of 
these  bodies,  and  that  the  latter  play  an  important  role 
in  the  pathology  of  epistaxis. 

The  bleeding-point  is  very  frequently  found  upon  some 
portion  of  the  cartilaginous  septum.  As  Valsalva  pointed 
out  long  ago,16  it  frequently  occurs  at  the  junction  of  the 
"alse  nasi  with  the  bone,  about  a  finger's-breadth,  more 
or  less,  from  the  bottom  of  the  nostrils." 

The  respiratory  region,  being  more  exposed  to  the  ex- 
citing causes,  is  consequently  more  often  the  seat  of 
haemorrhage  than  the  olfactory  portion  of  the  nose. 

On  microscopic  examination,  various  changes  are 
found  in  the  vascular  walls,  such  as  degenerative  ap- 
pearances from  atheroma,  syphilis,  softening,  sloughing, 
and  rupture  of  the  vessels,  etc.  Extreme  tenuity  of  the 
fibrous  trabeeuhe  of  the  cavernous  tissue  is  also  occasion- 
ally met  with. 

Diagnosis. — Haemorrhage  from  the  posterior  nares 
may  be  confounded  with  haemoptysis,  haematemesis,  or 
bleeding  from  the  bowels  (rid.  supra),  an  error  which 
may  generally  be  avoided  by  examination  of  the  nostrils, 
when  some  evidences  of  its  occurrence  will  be  found. 
In  fevers,  care  should  be  taken  to  discriminate  between 
a  critical  haemorrhage  and  that  which  results  from  a  seri- 
ous nasal  complication,  the  former  being  a  favorable 
sign,  the  latter  one  of  grave  moment,  and  calling  for 
prompt  attention.  Finally,  the  possibility  of  its  origin 
from  the  accessory  sinuses,  the  middle  ear,  and  even 
from  the  cerebral  vessels,11  should  not  be  overlooked, 
and,  on  the  other  hand,  the  possibility  of  simulation  for 
purposes  of  malingering  should  be  borne  in  mind. 

The  Prognosis  depends  upon  the  cause  of  the  haemor- 
rhage. In  the  majority  of  instances  it  is  good.  Critical 
and  vicarious  haemorrhages  which  serve  to  relieve  conges- 
tive conditions  of  neighboring  or  remote  organs,  or  to  com- 
plicate local  disease  of  a  curable  nature,  afford  also  a  favor- 
able prognosis.  When,  however,  the  bleeding  is  dependent 
upon  a  diathesis,  or  occurs  as  the  complication  of  serious 
structural  disease  from  acute  blood-infection,  especially 
in  the  course  of  certain  epidemic  influences,  or  of  organic 
visceral  changes,  the  result  is  less  favorable.  Collapse 
may  occur  from  the  loss  of  large  quantities  of  blood,  or 
the  constant  losses  of  small  quantities  may  beget  an  im- 
poverished condition  of  the  system,  with  derangement 
of  nutrition,  and  an  enfeebled  state  of  the  special  senses, 
and  may  even  awaken  the  predisposition  to  more  serious 
oigauie  disease. 

Treatment. — When  one  is  called  to  a  case  of  epistaxis, 
the  first  thing  to  determine  is  its  nature.  Vicarious  and 
critical  haemorrhages  should  be  left  to  nature  unless  the 
flow  be  so  excessive  as  to  jeopardize  the  life  of  the  pa- 
tient. Slight  bleeding  from  the  nose,  of  whatever  nature, 
may  also  be  disregarded,  as  the  tendency  is  to  spontaneous 
arrest. 

The  measures  usually  employed  for  the  stoppage  of 
more  profuse  nasal  haemorrhage  may  be  convenient lv 
considered  under  the  following  heads  :  (1)  rest  ;  (2)  po- 
sition ;  (3)  revulsives,  and  measures  designed  to  produce 
reflex  contraction  of  the  nasal  blood-vessels  ;  (4)  opiates 
and  narcotics;  (5)  astringents;  (6)  remedies  to  slow  the 
action  of  the  heart ;  (7)  caustic  applications  to  the  bleed- 
ing-points ;  (8)  pressure,  external  and  internal ;  (9)  trans- 
fusion. 

In  moderately  severe  cases  of  epistaxis,  the  patient 
should  remain  perfectly  quiet  in  the  sitting  position,  with 
the  head  inclined  very  slightly  downward  and  forward,  to 
throw  the  floor  of  the  nostrils  into  a  perfectly  horizontal 
plane.  All  tight  clothing  about  the  neck  and  thorax  should 
be  loosened,  and  the  sufferer  should  be  directed  to  avoid, 
if  possible,  all  tendency  to  sneeze  or  cough,  and  all  down- 


ward or  backward  movements  of  the  head.  Respiration 
may  be  carried  on  through  the  mouth.  The  fears  of  the 
patient  should  be  quieted  :  in  nervous  people,  thi 
sight  of  the  blood  often  serves  t<>  increase  the  haemor- 
rhage.  Great  weakness  or  tendency  to  vertigo  may  re- 
quire that  the  patient  be  placed  in  the  recumbent  position, 
or  he  may  be  propped  up  in  bed  with  pillows  in  the  semi- 
horizontal  decubitus.  Holding  both  arms  above  the  head. 
throwing,  suddenly,  the  arm  corresponding  to  the  af- 
fected nostril  vertically  upward,  and  compressing  the 
bleeding  naris  with  the  fingers  of  the  opposite  hand 
(Negrier1*),  pressure  at  the  root  of  the  nose,  above  the 
upper  lip,  or  on  the  corresponding  facial  or  carotid  ar- 
tery, and  similar  devices,  have  been  from  time  to  time  re- 
commended and  employed. 

Measures  applied  to  excite  reflex  contraction  of  the 
blood-vessels  in  the  nasal  mucous  membrane  are  often  of 
service ;  such  are  the  application  of  cold  to  the  nape  of 
the  neck  (cilio-spinal  centre),  to  the  hands,  feet,  breast, 
scrotum,  rectum  (ice  clyster  of  Sydenham),  or  forehead, 
dashing  cold  water  in  the  face,  or  on  the  back.  etc..  or 
various  revulsives  applied  to  these  regions.  A  method 
in  use  among  the  ancient  Greek  and  Arabian  physicians 
consisted  in  opening  a  vein  in  the  foot.  The  Greeks  used 
cupping-glasses  to  the  hypochondrium,  and  local  deple- 
tion for  the  nostril  from  which  the  blood  flowed.  In  the 
Middle  Ages,  a  favorite  method  was  to  apply  the  actual 
cautery  to  the  soles  of  the  feet,  and  several  centuries  ago 
it  was  recommended  to  bend  the  little  finger  on  the  bleed- 
ing side  backward,  which  procedure,  it  was  thought,  acted 
as  a  revulsive  by  the  great  pain  which  it  produced,  and 
the  consequent  determination  of  blood  to  the  part.  (  tap- 
ping the  blood  in  the  extremities  is  also  an  old  practice, 
which  led  to  the  famous  Jounod's  haemostatic  boot.  It 
is  highly  probable  that  the  old-fashioned  method  of  vene- 
section from  the  arm  did  more  good  by  the  subsequent 
compression  of  the  bandage  and  the  retention  of  blood  in 
the  forearm  than  by  the  way  in  which  it  was  alleged  to 
act. 

In  some  cases  the  flow  of  blood  may  be  arrested  by 
opiates  and  narcotics.  Of  these,  the  most  serviceable  is 
morphine  given  hypodermatic-ally. 

The  principal  astringents  employed  for  the  relief  of 
nasal  haemorrhage  are  hot  and  cold  water,  alcohol,  per- 
chloride  of  iron  in  solution  or  crystalline  form,  alum, 
chloride  of  zinc,  ammonio-ferric  alum,  tannic  and  gallic 
acids  in  powder  or  suspension,  kiilo,  and  catechu  ;  the 
internal  administration  of  turpentine,  the  mineral  acids, 
etc.,  and  the  hypodermatic  use  of  ergot  and  morphine 
are  recommended.  Hot  water  and  alcohol  are  especially 
efficacious.  Great  caution  should  be  exercised  in  the  use 
of  the  perchloride  of  iron,  for  it  not  only  often  fails  to 
arrest  the  haemorrhage,  but  also  gives  rise  to  a  dirty  mass 
in  the  nostril,  which  may  even,  through  decomposition, 
excite  septicaemia.  A  case  is  on  record  in  which  the  in- 
jection of  perchloride  of  iron  led  to  pharyngo-bronchitis, 
and  death  from  gangrene  of  the  lungs.  The  introduc- 
tion of  cobwebs  into  the  nostril  will  often  suffice,  by  act- 
ing as  a  styptic,  and  at  the  same  time  allowing  coagula- 
tion of  blood  in  its  meshes,  to  arrest  the  haemorrhage. 

Astringents  can  also  be  employed  on  tents,  as  originally 
recommended  by  Valsalva  and  Morgagni,  or  by  means  of 
soluble  bougies. 

In  severe  cases  it  is  sometimes  of  service  to  slow  the 
action  of  the  heart  with  digitalis  and  similar  drugs. 

The  ancient  custom  of  introducing  wicks,  and  strips  of 
various  substances,  for  the  purpose  of  promoting  coagu- 
lation, is,  as  a  rule,  successful,  or  a  feather  or  similar  ob- 
ject may  be  used  for  the  same  purpose. 

If  a  bleeding  point  can  be  discovered,  it  is  usually  suf- 
ficient to  apply  some  caustic,  such  as  chromic  acid,  to 
prevent  recurrence  of  the  haemorrhage  ;  or  the  same  end 
may  be  attained  by  the  electric,  or  even  the  actual,  cau- 
tery. 

By  means  of  the  above  measures,  the  necessity  for 
tamponing  the  nares  may  generally  be  obviated. 

If  the  haemorrhage  be  at  all  alarming,  plugging  the 
nostril  should  be  at  once  resorted  to,  as  it  is  useless  to 
temporize  with  less  radical  measures.     Of  all  methods  of 
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arresting  basm  Ihe  besl   is  pressure.     This  may 

be  accomplished  bj  simply  pressing  the  ala  against  the 
septum  and  the  opening  of  the  nasal  fdssa,  or  bj  the  id 

troducl i   the  finger  within  the  nostril  and  making 

direct  pressure  on  the  bleeding  point,  or  by  tampoi 
the  vestibule  and  anterior 
portion   ol    the    fossa    w  iili 

rbent    cotton,    Bpon 
charpie,  strip-  ol  lint,  oak 
hid.  etc      Hi 
orrhage  arise  from  the 
posterior    portion     of 
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Pig    3512  — Pluggin         i    '      terior  Narea  by  Means 

of  Bellocq's  Sound. 


the    nostril    nr 

nasal  pharj  nx, 
resort  must  lie 
had  to  plug- 
ging the  poste- 
rior nares.  For 

lllis      pli!po-e 

a  number  of 
measures  have 
been  devised, 
the  most  famil- 
iar of  which  is 
i  in-  cannula  i »f 
Bellocq,  an  in- 
strument perhaps  more  of  ten  figured  ami  less  frequently 
used  ilia  n  any  other  in  the  armamentarium  of  the  surgeon 
(see  Pig.  3512).  As  a  substitute  fur  Bellocq's  instrument,  an 
ordinary  soft-rubber  female  catheter  in-  hollow  oesopha- 
geal bougie,  nr  a  large-sized  Eustachian  catheter,  may  be 
employed.  A  rubber,  catgut,  or  silk  Btring  is  passed 
through  the  lumen  of  the  instrument,  which  latter  is 
then  introduced  through  the  nasal  passage  into  the  phar- 
ynx. The  distal  end  of  the  striiiLr  i-  then  caught  with  a 
pair  of  forceps  or  other  convenient  apparatus,  and  drawn 

out  of  the  mouth.  The  sponge,  or  whatever  material  be 
used,  is  then  tied  securely  to  the  String,  and  traction  is 
made  on  its  proximal  end  until  it  is  securely  impacted 
in  the  posterior  nares.  Instead  of  using  cotton,  etc.,  in 
plugging  both  anteriorly  and  posteriorly,  resort  may  be 
had  to  various  substances,  such  as  different  kinds  of  rub- 
ber bags,  a  piece  of  the  intestine  of  an  animal,  closed  at 
one  end,  introduced  on  a  probe  into  the  nostril  and  then 
inflated  with  air  or  water.      Even  a  condom  may  be  used 

lor  this  purpose.     Various  kinds  of  apparatus,  modelled 

on  this  principle,  are  to  be  had  in  the  market,  and  go 
under  the  euphonious  names  of  "  rhineurynters "  ami 
••  rhinobyons." 

While  plugging  the  nostrils  is  the  most  efficacious 
method  of  stopping  haemorrhage  from  the  nose,  it  is  not, 
altogether  devoid  of  danger.  If  the  plugs  be  left  in  too 
long,  septicemia,  erysipelas,  suppurative  otitis  (Gelle"  '•), 
and  even  gangrene  of  tin-  face  (CrequyM)may  possibly 

complicate  the  case.  1  have  also  seen  unilateral  convul- 
sions of  the  muscles  of  the  face,  neck,  and  extremities 
follow  the  retention  of  a  plug  in  tin'  nostril,  and  imme- 
diately subside  on  iis  removal,  (are  should  always  be 
taken  to  affix  a  siring  securely  to  the  plug,  in  order  to 
insure  removal  and  prevent  gravitation  into  the  throat. 
In  a  case  under  the  care  of  Dr.  Oscar  Coskery,  of  Balti- 
more,   in    which    the    patient    himself   had    tamponed   his 

own  n  ires,  the  plug   was  loosened  during  sleep,  and.be- 
coming  impacted  in  the  larj  nx,  caused  death  by  suffoca 
lion. 

Posterior  plugging  is.  furthermore,  occasionally  open 
to  an   additional    danger  from    tetanus.      Such  a  case  has 

come  under  my  notice,  occurring  in  the  practice  of  a 
well  known   physician  of  this  city,  and  another  in  the  e\ 

perience of  Dr.  Colli-,  of  Dublin,  is  frequently  referred 
to  by  writers  on  epistaxis, 

After  the  plugs  have  been  taken  out  (which  should  be 
d if  possible,  Within  twenty-four  hours),  careful  search 


should  be  made  for  the  source  of  the  haemorrhage.  Apart 
from  well-defined  lesions  in  the  nose,  it  will  be  not  infre- 
quently discovered  that  the  haemorrhages  come  from 
little  spots  or  area-,  which  \\  ill  generally  be  found  either 
on  the  septum,  just  within  the  vestibule,  or  on  the  mid- 
dle ami  lower  i  bodies.  These  turgid  or  bleed- 
ing areas  should  be  touched  with  the  galvano-cautery 
or  with  chromic  or  acetic  acid.  When  great  turbidity 
(chronic  pufllness)  of  ihe  turbinated  bodies  is  present, 
producing  obstruction  "!  the  nostril,  a  stellate  cut  may 
aade  into  them  with  the  cauterj  knife.  In  the  con- 
traction of  the  tissues  which  ensues,  the  nostril  becoi 

I  He.  and  the  h.eni.  usually  cea-e. 

The  into  tment  of  epistaxis  doe-  not  differ 

from  that  of  haemorrhages  in  general.  Syncope  de- 
mands stimulation,  general  prostration  tonic-,  and 
even  transfusion  may  be  resorted  to  with  success  in 
extreme  cases.  In  examples  of  the  "haemorrl 
diathesis"  the  bleeding  may  continue  in  spite  of 
plugging,  until  it  stops  through  heart  failure. 
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NOSE.  NEUROSES  OF  THE.  I.  The  Physiological 
Nasal  Reflexes. —  Before  passing  to  the  discussion  of 

the  essentially  neurotic  conditions  of  the  nose,  it  will  be 
necessary  to  consider  two  acts  or  phenomena  which  are 
intimately  related  to  the  physiology  of  the  nasal  appara- 
tus, and  'which  may  be  regarded  as  the  normal  nasal  re- 
flexes, viz.:  Sternutation,  or  sneezing,  and  nasal  cough. 
To  these  may  be  added  still  another,  which  partakl 
the  characters  of  loth  Bneezing  and  coughing,  which 
seems  to  be  the  re-ullant  of  an  attempt  at  the  simultane- 
ous accomplishment  of  both  acts,  and  which,  for  want 
of  a  belter  name,  may  be  denominated  sneeze-cough. 

Sneezing  is  the  natural  method  by  which  the  nasal 
apparatus  resents  direct  or  indirect  injury  to  its  interior 
— the  normal  protective  reflex.  It  is  only  when  it  is  re- 
peated sufficiently  often  to  cause  inconvenience,  or  occurs 
in  well-marked  paroxysms,  that  it  may  be  looked  upon 
a-  a  pathological  phenomenon.  In  this  latter  aspect  it 
w  ill  in'  considered  Farther  on  in  this  article. 

TSTasal  Cough. — In  lss:;*  i  first  called  attention  to 
COUgh  as  a  physiological  nasal  reflex,  and  to  the  fre- 
quency wiih  which,  in  an  aggravated  form,  it  is  met 
with  as  a  symptom  of  nasal  disease.  Like  Bneezing,  it 
maybe  looked  upon  as  a  normal  protective  act.  A-  a 
pathological  phenomenon  it  will  be  fully  discussed  in 
ihe  section  which  treats  of  the  Neuroses  Proper. 

My  attention  was  lirsi  directed  to  the  study  of  nose- 
cough  by  the  repealed  ob-ervation  that,  during  manipu- 
lation  with   instruments  (probe,  forceps,  snare,   Eusta- 

*  On  Nasal  Congh  and  the  Existence  "f  a  Sensitive  Reflex  Area  in  the 
Nose,  American  Journal  of  the  M<  I 

..I  these  experiments  were  first  brought  before  thi  Medical  As- 

sociation in  the  early  pari  of  1R88.  and  subsequently  before  the  Uedico- 
tfaryland  (April.  1888,  vide  Transactions  an. 1  the 
American  I.aryngo'logical  Association  (May,  IN*!,  title  Transactions;. 
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•cliian  catheter,  etc.)  within  the  nasal  fossa-,  paroxysms  of 
coughing  were  induced,  which  only  subsided  upon  the 
withdrawal  of  the  instrument,  or  upon  changing  its  po- 
sition in  the  nasal  chamber.  The  cough  varied  greatly 
in  character,  from  a  succession  of  short  expiratory  acts 
to  convulsive  paroxysms  which  interfered  seriously  with 
the  use  of  the  instruments.  These  attacks  occurred,  fur- 
thermore, only  when  the  foreign  body  came  in  contact 
with  the  deeper  portions  of  the  nostril  ;  in  several  cases 
where  the  snare  was  used,  they  seemed  to  be  excited  only 
at  one  particular  spot  in  its  passage  through  the  nose,  and 
ceased  when  the  loop  entered  the  naso-pharynx.  My  clini- 
cal experience,  too,  furnished  me  with  cases  where  distress- 
ing cough  existed,  the  etiology  of  which  was  rendered 
obscure  by  the  absence  of  disease  or  irritation  in  phar- 
ynx, windpipe,  or  lungs.  In  this  latter  case,  one  of  two 
conditions  was  invariably  present — viz.,  either  a  hyper- 
remic  or  slightlj'  swollen  state  of  the  mucous  membrane, 
chiefly  affecting  the  turbinated  bodies,  or  pronounced 
hypertrophic  enlargement  of  these  structures. 

It  was  in  the  clinical  study  of  this  reflex  cough  that  I 
was  led  to  assume  the  existence  of  a  certain  area  or  areas 
in  the  nose,  the  irritation  of  which  would  culminate  in  a 
reflex  act  or  in  a  series  of  reflected  phenomena.  The  ex- 
istence of  such  an  area  had  been  demonstrated  in  the 
larynx  and  trachea,  and  it  seemed,  therefore,  legitimate 
to  assume  the  presence  of  similar  spots  in  the  nasal  cham- 
ber. The  well-known  occurrence  of  reflex  asthmatic  at- 
tacks in  some  cases  of  nasal  polypus,  and  their  absence 
in  others,  together  with  similar  observations  which  I  had 
made  in  regard  to  hypertrophic  nasal  catarrh,  lent  fur- 
ther support  to  the  hypothesis  of  a  reflex  area. 

In  order,  if  possible,  to  throw  some  light  upon  this 
subject,  I  made  a  series  of  experiments  upon  a  large 
number  of  hospital  patients,  upon  myself,  and  upon  sev- 
eral of  my  medical  friends  who  were  kind  enough  to 
place  their  nasal  organs  at  the  disposal  of  science.  The 
experiments  consisted  essentially  in  the  systematic  irrita- 
tion of  all  accessible  portions  of  the  nasal  mucous  mem- 
brane, the  irritants  used  being  silver  and  rubber  probes 
and  the  steel  wire,  such  as  is  used  in  the  polyp-snare. 

It  may  be  here  remarked  that  the  nose  of  the  negro 
is  admirably  adapted  for  experiment,  on  account  of  the 
great  capacity  of  the  nasal  chambers  anteriorly,  render- 
ing dilatation  by  artificial  means  unnecessary,  and  hence 
eliminating  a  source  of  error  which  might  vitiate  the  re- 
sult of  the  experiment.  The  great  width  of  the  vesti- 
bule, too,  brings  into  greater  prominence  the  anterior  ends 
of  the  turbinated  bones,  or,  rather,  their  mucous  cover- 
ing, which,  in  the  black  race,  is  much  more  puffy  ante- 
riorly than  in  the  wThite  man,  giving  the  appearance  of 
what  in  the  latter  would  be  taken  for  an  anterior  hyper- 
trophy. It  is  also  very  flabby,  collapses  under  the  probe, 
and  can  be  pressed  with  ease  against  the  external  wall  of 
the  nostril. 

The  patients  experimented  on  presented  varying  de- 
grees of  susceptibility  to  irritation  ;  in  some  instances, 
the  slightest  touch  was  sufficient  to  provoke  the  reflex 
act,  while  in  others  it  was  only  excited  by  repeated  irri- 
tation or  long-continued  pressure.  In  some  cases  no  re- 
flex whatever  could  be  obtained.  The  results  of  these 
experiments  may  be  briefly  given  as  follows  : 

So  long  as  the  stimulation  was  confined  to  the  vesti- 
bule— to  the  interior  of  the  fleshy,  cartilaginous  part  of  the 
nose — the  result  was  negative  ;  no  reflex  action  was  ob- 
tained. The  sensation  created  was  simply  that  of  a  foreign 
body,  or,  if  the  stimulus  was  increased,  a  feeling  of  pain. 
So  far  I  have  been  unable  to  excite  cough  by  stimulation 
of  this  part  of  the  nose.  Irritation  of  the  membrane  cloth- 
ing the  anterior  extremities  of  the  middle  and  inferior 
turbinated  bones  was  in  some  instances  negative  ;  in  oth- 
ers a  half-tendency  to  cough  was  produced,  which  in- 
creased as  the  irritant  was  applied  farther  back,  and 
finally  culminated  in  the  act  when  it  was  directed  upon 
the  posterior  half  of  the  turbinated  body.  Irritation  of 
the  floor  of  the  nose  was  negative  in  result.  In  cases 
where  stimulation  of  the  remaining  portions  of  the  nose 
failed  to  excite  them,  paroxysms  of  cough  were  induced 
when  the  irritant  was  applied  to  the  mucous  membrane 


covering  both  the  inferior  and  middle  turbinated  bones  : 
but  the  act  was  most  constantly  obtained  from  the 
terior  end  of  the  inferior  turbinated  bone  and  the  portion 
of  the  septum  immediately  opposite.  Indeed,  m 
periments  seem,  thus  far,  to  show  that  these  portions  arc 
the  most  sensitive  spots  in  the  reflex  area.  In  passing 
along  the  pars  nasalis  of  the  roof,  coughing  was  occa- 
sionally produced  when  the  probe  or  wire  impinged  on 
the  anterior  extremity  of  the  middle  turbinated  bone; 
but  no  decided  results  could  be  obtained  from  the  upper 
olfactory  region. 

AVe  have  thus  experimental  proof  that  all  parts  of  the 
nasal  mucous  membrane  are  not  equally  susceptible  to 
the  impression  by  which  reflex  cough  is  produced,  and, 
furthermore,  that  the  cough  or  reflex  area  is  probably 
limited  to  the  mucous  membrane  covering  the  middle 
and  inferior  turbinated  bodies  and  the  posterior  half  of 
the  septum.  Now,  this  is  the  area  occupied  by  the  erect  ile 
tissue  of  the  nose,  and  it  is  hard  to  resist  the  conclusion 
that  this  structure  is  in  some  way  connected  with  the 
evolution  of  the  reflex  act,  and  that  the  peculiar  suscep- 
tibility to  irritation  is  to  a  great  extent  intimately  asso- 
ciated with  its  physiological  functions,  whatever  they 
may  be. 

Roughly  speaking,  the  greater  the  congestion,  or  in- 
flammation, the  more  constant  the  reflex  obtained.  I 
have  succeeded,  however,  in  producing  violent  parox- 
ysms of  laryngeal  cough  by  simply  touching,  with  the 
aid  of  the  rhinoscope,  the  posterior  extremity  of  the  infe- 
rior turbinated  bone  in  persons  whose  noses  were  free 
from  disease.  In  some  cases,  stoppage  of  the  nostril  with 
discharge  of  mucus  was  produced,  while  in  others  this 
was  not  observed. 

That  the  sensitive  area  is  principally  confined  to  the 
parts  already  indicated — viz. ,  the  posterior  half  of  the  in- 
ferior turbinated  body  and  septum — is  furthermore  ren- 
dered exceedingly  probable  by  the  following  clinical 
facts  : 

(1)  That  in  cases  where  reflex  cough  exists,  these  are 
the  portions  chiefly,  if  not  solely,  involved. 

(2)  That  the  act  may  be  produced  here  at  will  by  ar- 
tificial stimulation  of  the  parts  invaded  by  the  morbid 
process. " 

(3)  That  it  may  be  dissipated  by  local  applications  to, 
or  removal  of,  the  membrane  covering  the  diseased  sur- 
face. 

(4)  That  foreign  bodies,  such  as  pins,  lodging  in  this 
area  sometimes  give  rise  to  cough,  which  latter  is  not  ob- 
served when  they  become  impacted  in  other  portions  of 
the  nose. 

(5)  That  polypi  give  rise  to  reflex  phenomena  only 
when  they  arise  from,  or  impinge  upon,  the  sensitive 
portions  of  the  area. 

(6)  That  where  complete  atrophy  of  the  turbinated 
structures  exists,  as,  for  example,  in  ozsena,  reflex  cough 
is  not  present,  nor  can  it  be  induced  by  artificial  stimu- 
lation. 

These  facts  are  the  outcome  of  personal  experience ; 
and,  as  they  represent  the  result  of  solitary  observation, 
are,  of  course,  open  to  correction.  I  have  never  seen, 
nor  do  I  know  of,  a  single  case  where  a  foreign  substance 
impacted  in  the  non-sensitive  portions  of  the  nose  has 
given  rise  to  cough  ;  but  I  do  know  of  cases  where  that 
act  was  excited  by  its  presence  in  the  reflex  area.  In 
regard  to  reflex  asthma  from  polypi,  the  literature  acces- 
sible to  me  shows  that,  where  the  position  of  the  tumor 
is  accurately  defined  by  the  reporter,  it  is  always  in  the 
posterior  portions  of  the  nostril,  in  a  situation  which 
would  lead  to  irritation  of  the  sensitive  tract. 

So  far  as  my  experience  goes,  it  would  appear  that  the 
cough  is  present  only  when  the  growths  spring  from  or 
are  brought  in  contact,  in  some  way  or  other,  with  a  por- 
tion of  the  erectile  area,  and  generally  its  posterior  por- 
tion. Or,  in  other  words,  it  is  only  when  the  polypus 
acts  as  a  mechanical  irritant  by  causing  irritation  of  the 
mucous  membrane,  and  thereby  exciting  reflex  action, 
that  the  explosive  cough  is  produced.  The  probability, 
therefore,  of  cough-excitation  will  depend,  other  things 
being  equal,  upon  the  position  of  the  growth.     Thus,  for 
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exampli  a  polypus  Bituated  high  up  in  the  nostril  may 
fail  i"  rive  rise  to  the  reflex  acl  which  its  presence  lower 
down  in  the  nasal  fossa  would  excite.  Or  a  movable 
growth  in  the  more  anterior  portion  ol  the  nasal  cham- 

Im  i    r  1 1 ;  i  \    awake  □    DO  n  llc\   when  the  head    is  in  the  veili 

position,  while,  when  the  vertical  diameter  of  the 
nostril  becomes  horizontal  as,  for  instance,  in  tin-  re- 
cumbent position,  the  growth  maj  bj  I  jravitj  be 
broughl  in  contact  with  the  posterior  portion  of  the  nos- 
tril or,  what  is  the  same  thing,  with  the  moBt  excitable 
spot  iii  the  sensitive  ana.  In  the  Bame  way  the  asth- 
matic attacks,  which  have  been  observed  in  connection 
vi  ith  nasal  polj  pi,  may  be  explained.  At  all  events,  such 
an  explanation  is  more  plausible  than  the  assumption, 
which  may  be  urged,  of  direct  nervous  irritation  starting 
from  the  polypus  itself  ;  since  the  ordinary  mucous  polyp 
is  destitute  oJ  nerves,  and  can,  therefore,  only  awaken 
reflex  phenomena  in  an  indirect  or  mechanical  manner. 
Mon  <\  er,  I  have  tried  t"  obtain  the  reflex  by  direct  stim- 
ulation  of  the  growth,  but  so  far  without  success,  li 
nally,  I  wish  to  observe  that  the  change  in  position  of 
the  polypus  does  not  depend  altogether  upon  the  law  of 

gravitation,  but  in  sunn-  instances  may  lie  due  hi  an  in- 
crease in  volume,  either  from  local  irritation  of  various 
kinds  or  from  the  well  known  hygroscopic  character  of 
the  gelatinoid  outgrowth.  The  augmentation  in  hulk 
thus  brought  about  would  obviously  bring  it  into  contact 
with  parts  which  in  its  original  position  would  not  be 
encroached  upon,  and  therefore  not  subjected  to  the 
pressure  and  irritation  which  it  might  occasion. 

Nasal  COUgh  has  become  so  common  in  my  experience. 

thai  I  have  long  since  ceased  to  regard  it  as  a  curiosity. 

Il    is  worthy  of  remark  that  in  a  fair   proportion  Of  cases 

there  are  lew,  if  any,  symptoms  which  would  direct  at- 
tention to  disease  of  the  nose  ;    and   this   fact   emphasizes 

the  importance  of  examining  the  nasal  chambers  in  all 

Cases  of  the  kind,  even  thOUgh  the  testimony  of  the  pa 
tient  may  lead  to  neglect  of  their  systematic  exploration. 
Mv  clinical  observation  leads  me  to  the  belief  that  re- 
flected irritation  from  nasal  disease  plays  a  not  inconspic- 
uous part  in  the  etiology  of  laryngeal  congestion  and  in- 
flammation. The  short,  hacking  cough  ana  hypersemiaof 
the  larynx  which  occur  in  acute  coryza  are  probably  more 
often  explicable  on  the  theory  of  rellex  action  than  upon 
the  extension  of  the  inflammation  to  the  laryngeal  vesti- 
bule.   The  physiological  explanation  of  this  phenomenon 

may  possibly  he  found  in  the  doctrine  of  correlated  areas, 

the  reflex  taking  place  through  the  vaso-dilator  nerves 

from  i  he  superior  cervical  ganglion  of  the  .sympathetic.  In 
chronic  coryza,  on  the  other  hand,  the  constant  laryngeal 
hyperemia  induced  by  rellex  nasal  irritation,  augmented, 
perhaps,  by  the  frequent  occurrence  of  cough-paroxj  sms, 
may,  if  prolonged,  eventuate  in  catarrhal  conditions  of 
that  organ.  In  other  words,  on  theoretical  grounds,  and 
clinical  observation  wotdd  seem  to  sustain  them,  it  is 
legitimate  to  assume  the  existence  of  a  reflex  laryngitis, 
evoked  through  the  constant  irritation  of  the  vaso-motor 
centres  from  chronic  nasal  inflammation. 

clinical  and  experimental  investigation  would  appear, 
then,  to  lead  to  the  following  conclusions : 

( 1 )  That  in  the  nose  there  exists  a  definite,  well-defined, 
sensitive  area,  whose  stimulation,  either  through  a  local 

pathological  process  or  through  the  acti if  an  irritant 

introduced  from  without,  is  capable  of  producing  an  ex- 
citation, which  finds  its  expression  in  a  reflex  act  or  in 
a  series  of  reflected  phenomena, 

c.'i  That  this  sensitive  area  corresponds,  in  all  proba- 
bility, with  that  portion  of  the  nasal  mucous  membrane 
which  covers  the  turbinated  corpora  cavernosa. 

(i!)  That  rellex  cough  is  produced  only  by  stimulation 
of  this  area,  and  is  only  exceptionally  evoked  when  the 
irritant    is  applied   to  other  portions  oi'  the  nasal   mucous 

membrane. 

(li  That  all  parts  of  this  area  are  not  equally  capable 
of  generating  the  reflex  act.  the  most  sensitive  spot  being 

probably    represented    by   that    portion   of  the   membrane 

which  clothes  the   posterior  extremity  of  the  inferior 

turbinated  body  and  that  of  the  septum  immediately  op- 
posite. 


That    the  tendency  to   rellex    action  varies  in   dilb  i 

cut  individuals,  and  is  probably  dependent  upon  the 
varying  degree  of  excitability  of  the  erectile  tissue,  in 
sonic  the  slightest  touch  is  sufficient  to  excite  it  ;  in  oth- 
ers chronic  hyperemia  or  hypertrophy  of  the  cavernous 
bodies  seem  to  evoke  it  by  constant  irritation  of  the  re- 
llex centres,  as  occurs  in  similar  conditions  of  other  erec- 
tile organs,  as,  lor  example,  the  clitoris. 

(6)  That  this  exaggerated  or  disordered  functional  ac- 
tivity of  the  area   may  possibly  throw    some  light  00   the 
physiological    destiny    of    the    erectile    bodies.      An. 
other  propei  lies  which    they  possess,  niav   they  not  act  as 

sentinels  to  guard  tie-  lower  air-passages  and  pharynx 
against  the  entrance  of  foreign  bodies,  noxious  exhala- 
tions, and  other  injurious  agents   to   which  they  might 

otherw  ISe  be  exposed  ? 

Apart  from  their  physiological  interest,  the  practical 
importance  of  the  above  facts  in  a  diagnostic  and  thera- 
peutic point  of  view  is  sufficiently  obvious,     Therein  lies 

tl xplanation  of  many  obscure  cases  of  cough  which 

heretofore  have  received  no  satisfactory  solution,  and 
their  recognition  is  the  key  to  their  successful  treat- 
ment.* 

In  calling  attention  to  this  area  as  containing  the  spois 

most  sensitive  to  reflex-producing  impressions,  i  did  not, 
nor  do  1  now  (as  has  been  wrongly  inferred),  desire  to 
maintain  that  reflexes  may  not  originate  from  other  por- 
tions of  the  nasal  mucous  membrane.  Indeed,  wherever 
there  is  a  terminal  nervous  filament  it  map  be  possible  to 

provoke  sneezing,  lachrymation,  and  other  reflex  move- 
ments. My  contention  is  simply  this,  that  the  area  indi- 
cated in  my  original  paper  represents  by  far  the  most 
sensitive  portion  of  the  nasal  cavities,  and  that  patho- 
logical rellex  phenomena  tire  in  the  large  majority  of 
cases  related  to  diseased  conditions  of  some  portion  of 
this  sensitive  area.  That  till  pathological  nasal  reflexes 
arise  from  irritation  of  this  particular  area  is  a  proposi- 
tion which  1    do   not.  and   never  have,  maintained.      The 

determination  of  these  sensitive  areas  is  of  especial  im- 
portance and  interest  in  the-  solution  of  the  pathology  of 
the  nasal  reflex  neuroses.  Their  location  has  formed  the 
basis  of  the  modern  treatment  of  these  affections. 

These  views  of  the  sensitive  area  were,  at  their  time  of 
publication,  opposed  by  Dr.  Wilhelm  Hack,'  of  Freiburg, 

who,  in  an  exceedingly  interesting  and  instructive  bro- 
chure, maintained,  as  the  result  of  his  wide  experience, 
that  the  anterior  extremity  of  the  inferior  turbinated  bone 
is  the  point  from  which  all  reflexes  take  their  origin,  and 
thai  those  arising  from  stimulation  of  other  portions  of  the 
nostril  occur  only  secondarily,  through  congestion  of  the 
cavernous  tissue  of  this  circumscribed  locality.    In  proof 


*  The  above  account  o(  nasal  cough  ami  the  reflex  sensitive  area  is  a 
verbatim  abstract  taken  from  my  original  article  in  the  American  Journal 
of  the  Uedica]  Sciences.  The  remaxks  on  the  production  of  reflex  cough 
by  change  of  position  in  nasal  growths  are  taken  verbatim  from  an  ar- 
ticle  in  the  Transactions  of  the  Uedico-Chirurgical  Faculty  of  Maryland 
for  1884,  entitle.!,  "Cases  of  Keflex  Cough  due  to  Nasai  Polypi,  with 
Remarks." 

At  the  time  of  publication  of  my  original  thesis  1  could  find  only  two 
recorded  cases  ol  nasa]  cough. 

Dr.  Hack,  in  the  Berliner  klinischc  Woehenschrift,  No.  25.  1882,  S.  881, 
relates  a  case  where  paroxysms  of  spasmodic  cough,  induced  by  a  fibrous 
polyp  which  sprang  from  the  right  middle  turbinated  bone,  were  dissi- 
pated by  removal  of  the  growth.  He  regards  the  ease  as  unique,  but 
adds  that,  in  the  course  of  some  physiological  experiments  on  the  normal 
nasal  membrane,  lie  had,  in  a  small  proportion  of  cases,  noticed  convul- 
sive motions  of  the  laryngeal  adductors,  which  sometimes  amounted  to 
complete  closure  of  the  glottis,  followed  by  an  explosive  cough-Uke 
sound,  and  suggests  that  this  may  also  happen  under  pathological  con- 
ditions  of  the  nasal  meml  i 

In  the  Archives  of  Laryngology,  vol.  iii..  No.  X  p.  2-1(1.  1SS2.  Dr.  Seller 
report!  -      In  one.  severe  spasmodic  cough,  accompanied  i-y  a 

peculiar  grunting  or  imvking  noise,  was  dependent  upon  a  deflected  sep- 
tum and  a  large  anterior  turbinated  hypertrophy;  in  the  other,  an  ex- 
coriation of  the  mucous  membrane  of  the  septum  gave  rise-  to  reflex 
cough,  which  was  relieved  by  treatment  of  the  nasal  affection.  Dr.  Scilcr 
observes  that  he  has  not  found  a  single  instance  in  which  the  irritation 
causing  reflex  cough  was  seated  in  the  nasal  membrane.  He  seems,  fur- 
therm  :  I  the  direct  irritation  of  the  inter  arytenoid  fold  (la- 
ryngeal-cougfa  centre),  by  mucus  dropping  from  the  post. nasal  spat 
an  important  factor  m  the  production  of  the  cough  in  the  two  cases  de- 
ed.  It  is  quite  certain  thai  cough  may  be,  and  is.  often  produced 
in  the  manner  suggested;  but  in  that  case  it  obviously  cannot  tic  re- 
garded as  nasal,  i.t.,  due  to  an  irritation  originating  m  the  mucou6  mem- 
brane ol  the  nose. 
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of  his  contention  he  asserts  that  when  the  swelling  of  the 
anterior  end  of  the  turbinated  body  is  present,  if  the  ex- 
ternal blade  of  the  speculum  be  pressed  firmly  against 
the  swollen  turbinated  tissues,  the  remaining  portion 
of  the  nostril  will  remain  insensible  to  the  reflex-produc- 
ing impression.  In  referring  to  my  owe  conclusions,  Dr. 
Hack  suggests  that  it  would  be  of  great  value  if  I  should 
repeat  my  experiments  from  the  stand-point  of  his  own 
extensive  experience.  In  a  later  publication,  however, 
while  still  decidedly  opposed  to  my  doctrine,  he  has  con- 
siderably modified  his  exclusive  views  upon  the  subject. 
He  admits  that  secondary  reflexes  may  take  their  origin 
from  the  middle  turbinated  bone,  especially  in  the  case 
of  migraine,  more  rarely  in  that  of  asthma  ;  he  also 
makes  the  important  admission  that  in  certain  cases,  after 
careful  extirpation  of  the  swelling  at  the  anterior  end, 
sooner  or  later  a  return  of  the  nasal  obstruction  and  the 
nervous  reflex  phenomena  is  observed.  In  such  cases 
the  rhinoscope  shows  that  the  parts  operated  on  are  rep- 
resented by  a  cicatrix  so  depressed  that  the  parts  can 
scarcely  be  distinguished,  beyond  which  the  cavernous  tur- 
binated body  is  seen,  greatly  swollen,  in  the  deeper  por- 
tion of  the  nostril  at  such  a  position  that  its  appearance 
can  only  be  made  out  by  the  most  thorough  illumination. 
In  regard  to  the  swelling  of  the  posterior  end,  Dr.  Hack 
observes  that,  while  admitting  its  possible  influence  in 
bringing  about  the  return  of  the  reflex  symptoms,  his  expe- 
rience compels  him  to  regard  this  as  of  infrequent  occur- 
rence, having  observed  only  symptoms  referable  to  pure- 
ly mechanical  obstruction,  and  never  reflex  phenomena 
originating  in  swelling  of  the  posterior  area.  Hack,  then, 
stands,  as  he  expresses  it,  in  direct  opposition  to  my  view, 
viz.,  that  the  posterior  end  of  the  inferior  turbinated  body 
and  posterior  half  of  the  septum  are  the  most  sensitive 
spots  in  the  reflex  area,  and  seeks  to  reconcile  the  dis- 
crepancy in  our  observations  by  the  supposition  of  the 
greater  frequency  of  post-nasal  catarrh  in  America,  and 
the  relative  infrequency  of  that  affection  in  Germany, 
thus  affording  different  conditions  for  observation  and 
experiment.  He  furthermore  adds,  in  defence  of  his  own 
view,  that  in  a  number  of  specimens  removed  by  the 
galvano-cautery  loop  from  the  anterior  and  posterior  ex- 
tremities of  the  turbinated  bones,  and  examined  micro- 
scopically by  one  of  his  scholars,  the  cavernous  cells  of 
the  anterior  portions  were  very  much  dilated,  and  the 
glandular  substance  between  them  was  very  inconspicu- 
ous, while  in  the  posterior  portions  the  cavernous  cells 
were  much  smaller,  and  between  them  the  connective 
tissue  was  very  markedly  hypertrophied. 

In  defending  my  own  position  in  the  matter  I  wish,  at 
the  outset,  to  distinctly  affirm  that  I  do  not  for  one  mo- 
ment call  into  question  the  accuracy  of  Dr.  Hack's  obser- 
vations in  this  direction,  which  are  entitled  to  the  highest 
respect,  and  I  gladly  testify  to  the  pleasure  and  interest 
which  the  perusal  of  his  contributions  has  afforded  me. 
I  simply  desire  to  record  my  own  experience,  which,  as 
the  result  of  solitary  observation,  is  open,  of  course,  to 
correction,  and  to  offer  some  anatomical  grounds  for  the 
localization  of  the  most  sensitive  spots  in  the  reflex  area 
in  the  lower  and  posterior  portions  of  the  nostrils. 

Since  I  became  aware  of  Dr.  Hack's  interesting  re- 
searches, and  came  into  possession  of  his  brochure,  in 
which  a  repetition  of  my  experiments  from  the  author's 
stand-point  is  suggested,  I  have  repeated  my  observa- 
tions and  put  my  own  views  in  practice  to  careful  and 
critical  tests.  The  result  has  been  that  I  have  arrived 
at  essentially  the  same  conclusions  as  given  in  my  orig- 
inal communication  on  the  subject,  viz.,  that  while  the 
reflex  may  be  obtained  from  any  portion  of  the  nasal 
passages,  and  especially  that  portion  covered  by  erectile 
tissue,  the  area  occupying  the  posterior  and  lower  por- 
tions of  the  nasal  fossae  is  that  above  all  others  specially 
concerned  in  the  reflex  excitation.  Just  as  in  the  larynx, 
while  a  reflex  (e.g. ,  cough)  may  be  obtained  from  any 
portion  of  its  internal  surface,  both  clinical  and  experi- 
mental observations  have  demonstrated  that  the  most  sen- 
sitive spots  are  localized  in  the  interarytenoid  commis- 
sure. 

In  this  country,  and  I  see  no  reason  why  the  rule 
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should  not  apply  elsewhere,  according  to  my  experience, 

inflammatory  conditions  of  the  nasal  passages  are  most 
marked  in  the  area  covered  by  erectile  tissue,  and  are 
more  pronounced  in  the  lower  or  respiratory  region,  in 
the  bony  nostril  than  in  the  vestibule,  and  in  the  posterior 
more  frequently  than  the  anterior  portions  of  the  nasal 
fossae.  The  posterior  end  of  the  inferior  turbinated  body 
is,  according  to  the  united  testimony  of  all  observers,  the 
most  frequent  seat  of  simple  catarrhal  inflammation  and 
its  consequences.  Hence  this  portion  of  the  nostril  is  the 
most  commonly  subjected  to  pathological  irritation — a 
fact  which  may  explain,  in  a  measure  at  least,  the  rela- 
tive frequency  of  reflex  symptoms  arising  from  this  por- 
tion of  the  nostril  as  compared  with  those  arising  from  the 
more  anterior  parts. 

The  tendency  to  sudden  filling  of  the  more  anterior 
portions  of  the  erectile  tissues,  or  to  permanent  enlarge- 
ment of  the  same,  proceeds  generally  from  two  causes : 
(1)  from  existing  disease  of  the  posterior  portion — simple 
inflammation,  hypertrophy,  atrophy — in  which  event  it 
may  be  regarded,  in  the  majority  of  instances,  as  a  phe- 
nomenon of  collateral  engorgement;  or  (2)  it  occurs  in 
connection  with  a  general  engorgement  of  the  cavernous 
tissue,  which  may  be  limited  to  the  respiratory  passages, 
or  may  extend  into  the  region  of  olfaction. 

It  may  also  be  laid  down  as  a  rule  that  changes  in  the 
anterior  extremity  of  the  turbinated  body  rarely  occur 
without  corresponding,  and  generally  more  advanced,  dis- 
ease of  the  posterior  parts  of  the  nasal  fossae — a  position 
which  I  think  will  be  sustained  by  my  colleagues  on  this 
side  of  the  Atlantic  ;  on  the  other  hand,  marked  changes 
are  frequently  met  with  in  the  posterior  portions  of  the 
nasal  chambers  without  corresponding,  or  even  appre- 
ciable changes  in  its  more  anterior  segments.  It  is,  there- 
fore, highly  probable,  from  an  anatomical  stand-point, 
that  the  swelling  of  the  anterior  end  of  the  turbinated 
body  occurs  through  influences  which  affect,  either  pre- 
viously or  coincidently,  its  posterior  portion. 

Turning  now  to  the  anatomy  of  the  turbinated  corpora 
cavernosa,  we  find  that  the  erectile  tissue  is  most  marked 
and  exhibits  more  strikingly  its  cavernous  nature  in  the 
lower  and  posterior  portions  of  the  nostril,  and  this  is  not- 
ably true  of  the  posterior  end  of  the  inferior  turbinated 
body,  and  the  septum  immediately  opposite.  As  the  more 
anterior  portions  of  the  nostril  are  reached  this  tissue  be- 
comes less  conspicuous,  and  in  the  latter  situation  the 
mucous  membrane  is  more  closely  adherent  to  the  under- 
lying tissue,  while  over  the  posterior  part  of  the  fossa 
it  is  loose  and  separated  more  completely  from  the  peri- 
osteum hy  the  erectile  body,  which  becomes  a  thin  layer  as 
the  anterior  extremity  of  the  turbinated  bod}'  is  reached. 
This  affinity  of  the  erectile  tissue  for  the  posterior  por- 
tions of  the  nasal  apparatus  is  strikingly  shown  in  the 
fact  that  erectile  tissue  is  found  on  the  posterior  ends 
of  all  three  turbinated  bodies.  Now  the  most  sensitive 
zone  covers  an  area  which  corresponds  to  the  distribution 
of  the  spheno-palatine  branches  of  the  superior  maxillary 
nerve,  as  distinguished  from  the  nasal  branch  of  the 
ophthalmic.  The  former  nerve,  derived  through  the 
spheno-palatine  ganglion,  probably  contains,  therefore, 
the  vaso-motor  fibres  which  govern  the  erection  of  the 
turbinated  tissue,  and  as  the  sympathetic  filaments  which 
have  been  traced  to  the  nasal  passages  are  found  in 
greater  abundance  over  this  area,  we  may,  for  practical 
purposes,  speak  of  a  nasal  pJerus  located  in  the  sensitive 
area  and  intimately  associated  with  the  evolution  of  the 
nasal  reflex.  My  clinical  observation  teaches  me  that 
this  is  precisely  the  area  of  greatest  irritation  and  turges- 
cence  in  the  paroxysms  of  vaso-motor  coryza  and  allied 
affections,  and  the  localization  of  the  sensitive  area  may 
be  accordingly  looked  upon  as  a  key  to  the  mechanism  of 
the  attack. 

I  would  like  also  to  call  attention  to  a  property  of  erec- 
tile tissues  which  is  consonant  with  the  ideas  of  reflex 
excitability  formulated  above.  In  the  human  body, 
wherever  erectile  tissue  is  found,  it  is  intimately  related 
to  reflex  or  sympathetic  acts  ;  there  seems  to  be  con- 
nected with  it  a  certain  receptivity  to  reflex-producing 
impressions,  a  certain  power  of  reflex  excitability  depend- 
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nit  upon  it-  structure  and  functions.  It  is  thus  peeu 
liarly  a  tissue  oi  Bympathy,  in  which  we  may  meat  sat 
isfactorilj  atudj  the  mechanism  of  pnrelj  reflex  or 
sympathetic  acts.  Now,  as  the  nasal  corpora  cavernosa 
belong  i"  this  class  of  sympathetic  tissues,  there  "ill  be 
little  difficulty  in  explaining  the  role  which  they  play  in 
the  paroxysms  oi  affections  which  are  probablj  conni  cted 

With,  if  ii"l  ill  pendent    upon,  an  (-vital  inn  of  the  sympa- 

thetic  nervi  centres,  and  in  more  i  [early  defining  the  in 
timate  relation  which  they  bear  to  the  reflex  neuroses  of 
the  i 
li  -rein-  tome,  linn,  thai   the  above  anatomical  and 

)ih\    T>l'..l:al    '.nn  .ider  111:  II-     St  liking]  \     c  livs]«  ml    With 

the  results  arrived  at  by  clinical  observation  and  actual 
experiment,  and,  while  open  al  all  times  to  correction,  I 
cannol  but  feel  thai  my  former  observations  were  al  leasl 
in  the  main  accurate,  and  that  the  mosl  sensitive  Bpot  in 
the  reflex  zone  is  represented  by  the  ana  indicated  above. 
Sneea  cough. — 1  have  never  seen  this  condition  re- 
ferred to  by  writers,  but,  in  my  experience,  it  is  of  nol 
very  infrequent  occurrence.  It  is  a  mosl  peculiar  sound, 
which,  when  mice  heard,  i-  ool  forgotten,  and  can  be 
best  described,  as  I  have  said  above,  as  the  resull  of  an 
attempt  to  sneeze  and  cough  al   the  same  time.     It  is 

neither  a  CO  Ugh  nnr  a  sneeze,  bul  partakes  of  the  charac- 
ter- of  both.  In  the  ca-e-  in  which  1  have  had  an  oppor- 
tunity to  examine  the  nasal  cavities  and  throat,  it  has 
apparently  resulted  from  irritation  of  the  lower  and  pos 
terior  portions  of  the  nasal  cavities.  In  two  instances  in 
which  the  sneeze-cough  was  very  severe,  the  paroxysms 
wen-  preceded  by  burning  and  tickling  sensations,  which 
the  patients  referred   to  the   region  above  and   behind  the 

palate,  w  hen-,  upnn  examination,  the  posterior  nares  were 
very  much  congested  and  .swollen,  and  exquisitely  sensi- 
tive to  the  touch  of  the  probe. 

II.  The  Neuroses  Propeb  of  the  nasal  cavities  may 
he  divided  into  Sensory,  )l<>t<>r,  and  Vaso-motor (m  uro-vas- 

CU-lar,  si/ 1  a  j  a  1 1  In  tie).  All  these  val'ietie-  ln:i\  exhibit  them- 
selves simultaneously,  or  al  differenl  times,  in  the  same 
individual,  or  each  may  appear  as  an  isolated  phenom- 
enon,    ('an-  should  be  taken  to  separate (1)  those  which 

are  of  purely  nasal  origin,  (2)  tho-e  which  depend  upon 
central  disturbance,  and  (3)  those  which  result  from  irri- 
tation reflected  from  more  or  less  remote  regions  of  the 
body.  Or,  in  other  words,  it  should  be  clearly  deter- 
mined whether  the  neurotic  symptoms  referable  to  the 
nasal  apparatus  and  its  appendages  be  due  to  a  purely 
local  intra-nasal  affection,  or  whether  they  he  the  symp- 
tomatic expression  of  a  more  central  or  general  neurosis, 
and  the  proper  relation  as  to  cause  and  effect  between  the 
nasal  symptoms  and  those  referable  to  other  parts  of  the 
.system  should  be  accurately  and  intelligently  made  nut. 

As  the  neuroses  of  the  nasal  passages  may  be  peripheral, 

central,  or  essentially  reflex  in  origin,  their  classification 
upon  a  strictly  logical  and  scientific  basis  is  a  somewhat 
difficult  matter.  For  purposes  of  convenience,  however, 
and  bearing  in  mind  the  fact  that  the  three  varieties  are 
often  combined  in  individual  ca-e-.  tiny  will  be  described 
in  this  article  as  above — sensory,  motor,  and  vaso-motor. 
A.  Sensory  Neuroses. — Tnesensory  neuroses  of  the 
nasal  chambers  maybedivided  into  those  which  spring 
from  interference  with  the  functions  of  the  tilth  nerve 
and  those  which  depend   upon   BOme   lesion  or  abnormal 

condition  in  the  domain  of  the  olfactory. 

1.  Neuroses  oi  the  Fifth  Nerve. — l.  Anaesthesia. 
Complete  anaesthesia  of  the  nasal  mucous  membrane  i- 
very  rarely  met  with,  and,  when  present,  is  due  to  paral- 
ysis of  the  fifth  nerve  from  central  trouble,  as  syphilis, 
brain  tumors,  e\t ra\ a-ati<m-,  etc.  Less  frequently  the 
anaesthetic  condition  i-  the  resull  of  pressure  on  the 
nerve  aftef  its  exil  from  the  cranium.  Occasionally  a 
more  or  Less  ana -thetic -tan- of  the  nasal  passages  is  en- 
countered in  atrophic  conditions  of  the  mucous  mem- 
brane. Ana-sthesia  of  the  nasal  passages  is  commonly 
associated  with  a  corresponding  ab-ence  of  the  sense  of 
taste. 

2.  HypercBsthesia  is,  on  the  other  hand,  a  very  common 
affection,  and  may  be  physiological  or  pathological.  It  is 
occasionally  observed  during  a  physiological  epoch,  as, 


for  example,  menstruation.  Abnormal  sensibility  of  the 
iias;d  mucous  membrane  may  owe  it-  origin  to  centra] 
or  peripheral  causes,  or  maj  be  the  result  of  reflected 

irritation  from  remote  regions  of  the  body.  Excessive 
irritability  of  the  na-al  passages  ma\  be  produced  by  neu- 
ralgic  affections  of,  or  pressure  upon,  the  fifth  nerve  ;  it 

is  often  present  in  extremely  neurotic,  hysterical,  and 
hypochondriacal  persons.      Aimo-l  any  local  pathological 

process  in  the  nasal  chambers  i-  accompanied  with  vary- 
ing degrees  oi  hi  persesthesia,  and  the  hypera  sthesic  con- 
dition i-  especially  well  marked  in  the  vaso-motor  affec- 
tions of  the  mucous  membrane.  It  may  also  occur  as  a 
reflex  vaso  motor  phenomenon  from  irritation  or  disi 
of  the  eye.  aural  apparatus,  lower  respiratory,  gastro- 
intestinal, utero-ovanan,  and  genito-urinary  tracts. 

II.  Neuroses  of  i  he  <  n.i  \<  tori  Nerve.— The  chief 
and  most  common  of  the  olfactory  neuroses  i-  anosmia. 

Or  the  lOSS  Of  smell. 

1.  Anosmia  may  be  congenital  or  acquired.  When 
congenita]  both  nostrils  are  commonly  affected,  and  the 
loss  of  smell  is  complete  and  permanent,  while  in  ai 
mia  due  to  other  causes  the  two  sides  may  be  equally  or 
unequally  affected,  or  the  interference  with  olfaction  may 
be  Limited  to  one  nostril  ;  the  anosmia,  too,  may  be  com- 
plete or  incomplete. 

Congenita]  anosmia  is  generally  due  to  absence  or  im- 
perfecl  development  of  the  olfactory  nerves  and  bulbs, 
and  it  is  conceivable  that  imperfect  structural  develop- 
ment of  the  olfactory  region  of  the  na-al  passages  them- 
selves may  be  responsible  for  the  anomaly,  although  no 
cases  of  this  condition  are,  to  my  knowledge,  as  yet  re- 
corded. 

Acquired  anosmia  may  be  due  to  centric  or  eccentric 
(peripheral)  causes.  Among  central  causes  may  be  men- 
tioned disease  or  wound-  oJ  the  olfactory  tract  or  centre, 
fracture  of  tin-  ba-e  of  the  -kull.  dislocation  of  the  olfac- 
tory bulbs  from  fall-,  concussion,  etc. ;  compression  of 
tie-  anterior  port  inns  of  the  brain  from  tumors,  ab-ci  • 
or  hemorrhagic,  Berous,  mucopurulent,  or  fibrinous  exu 
dations;  and  plugging  of  the  anterior  or  middle  cerebral 
arteries  (Hugblings  Jackson,'  Fletcher-).  Partial  or  com- 
plete loss  of  smell  may  also  result  from  atrophy  of  tlie 
olfactory  nerve,  either  from  disease  or  the  degenerative 
processes  of  old  age.  Of  central  origin,  too,  may  be  re- 
garded the  loss  of  smell  in  syncope,  hysteria,  epilepsy, 
acute  alcoholism,  and  other  nervous  affections. 

All  those  influences  that  interfere  with  the  physiolog- 
ical integrity  of  the  olfactory  region,  or  eliminate  one  or 
all  nf  the  conditions  essential  to  the  sense  of  smell,  may 
be  regarded  among  the  eccentric  or  peripheral  causes  of 
anosmia.  Thus  1 1 )  complete  or  partial  destruction  of  the 
terminal  filaments  of  the  olfactory  nerve,  cither  from  ac- 
cident or  disease,  disappearance  of  pigment  from  the  or- 
gan of  Schultze  (Hutchison,4  Ogle6);  (2)  all  obstructive 
Lesions  of  the  nasal  passages  and  pharynx  which  prevent 
the  access  of  the  in-pired  air  and  odorous  particles  to  the 
olfactory  region,  and  C.\)  unnatural  dryness  or  In—  of 
moisture  in  the  latter  diminish  correspondingly  the 
power  of  smell,  or  may  cause  its  complete  disappearance. 

Under  the  Aral  da--  of  causes  may  be  mentioned  abro- 
gation or  destruction  of  the  conductivity  of  the  olfactory 
nerves  from  swelling  or  ulceration  of  the  mucous  mem- 
brane, the  pn  -i-nee  of  inflammatory  exudation.-,  atrophy 
of  the  olfactory  region,  absence  of  pigment  in  the  oil 
tory  cells,  blunting  of  the  sense  of  smell  from  wounds, 
incautious  BurgicaJ  interference,  the  injudicious  use  of 
powders  and  liquids  in  the  nasal  cavities  (as,  for  exam- 
ple, the  constant  saturation  of  the  nasal  mucous  mem- 
brane which  accompanies  the  prolonged  use  of  the  na-al 
douche,  syringe,  and  similar  contrivances);  the  applica- 
tion of  Btrong  solutions  Of  such  substances  as  /inc.  car- 
bolic acid,  iodine,  alum.  etc.  :  the  constant  inhalation 
of  noxious  gas<  -  or  irritating  particles  of  -olid  matter, 
mechanical  and  chemical,  such  a-  sewer-gas,  ammonia 
or  ether:  the  habit  of  Bnuff -taking  ;  the  inspiration  of  the 
floating  dust  in  chemical  works,  etc 

Anosmia  may  also  accompany  the  atrophic  changes  in 
the  mucous  membrane  which  follow  paralytic  conditions 
ot  the  tilth  nerve. 
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Under  the  head  of  obstructive  lesions  may  be  placed 
partial  or  complete  closure  of  the  meatuses  from  swell- 
ing, acute  and  chronic,  of  the  mucous  membrane  and 
cavernous  bodies  ;  congenital  or  acquired  malformations 
or  abnormal  positions  of  the  septum  and  other  portions 
of  the  bony  and  cartilaginous  framework  of  the  nostril ; 
nasal,  post-nasal,  and  pharyngeal  growths  and  adhesions  ; 
foreign  bodies  ;  dried  and  accumulated  secretion,  crusts  ; 
inactivity  of  the  dilatores  nasi  and  orbicularis  palpe- 
brarum from  paralysis  of  the  facial  nerve,  etc. 

The  third  class,  finally,  includes  all  those  influences 
which  cause  an  arrest  of  the  secretion  of  the  normal  nasal 
halitus,  or  interfere  with  its  properties  as  a  solvent  of 
odorous  particles.  Thus,  in  acute  and  chronic  catarrhal 
inflammation  the  viscid,  ropy  condition  of  the  exudation 
alters  the  physical  quality  of  the  nasal  secretion  and  mili- 
tates against  the  proper  preparation  of  the  odoriferous  par- 
ticles for  contact  with  the  olfactory  nerves.  In  atrophic 
rhinitis,  on  the  other  hand,  partial  or  complete  anosmia 
may  result  from  the  dryness  of  the  membrane  and  the 
disappearance  of  its  glands  and  follicles. 

The  nasal  mucous  membrane  is,  as  is  well  known,  to  a 
certain  extent,  supplied  with  moisture  from  the  lachrymal 
apparatus.  Anything,  therefore,  which  interferes  with 
the  passage  of  the  tears  through  the  lachrymal  duct  will 
tend  to  militate  indirectly  against  the  proper  apprecia- 
tion of  odorous  bodies. 

When  no  apparent  cause  can  be  made  out  for  the  loss 
of  function,  it  is  customary  to  describe  the  condition  as 
"essential  anosmia." 

Symptoms  and  Diagnosis. — Bearing  in  mind  the  fact 
that  anosmia  is  very  commonly  unilateral,  the  olfactory 
power  of  the  two  nostrils  should  be  determined  by  sepa- 
rate tests.  Care  should  also  be  taken  to  use  only  odorif- 
erous substances,  and  not  those  which  act  by  purely  me- 
chanical or  chemical  irritation. 

The.  pathology  and  treatment  of  anosmia  will  obviously 
depend  upon  the  lesion  or  condition  of  which  it  is  the  ac- 
companiment or  sequel ;  and  the  same  may  be  said  of  the 
prognosis  of  the  affection. 

Parosmia. — Perversion  of  the  sense  of  smell  may  be 
due  to  central  or  peripheral  causes.  Among  the  first 
class  may  be  mentioned  tumors,  inflammation  and  degen- 
erative processes  of  the  brain  or  olfactory  lobes,  and 
ha?morrhagic  or  serous  exudation  in  the  fore-part  of  the 
cerebrum,  or  in  the  region  of  the  olfactory  nucleus.  Of 
central  origin  may  be  regarded,  too,  the  olfactory  halluci- 
nations of  the  insane,  and  the  curious  disturbances  of  ol- 
faction met  with  in  the  hypochondriacal  and  hysterical. 
Parosmia  constitutes  not  infrequently  the  aura  or  pre- 
monitory symptom  of  an  epileptic  attack,  or  it  may 
only  make  its  appearance  at  the  close  of  the  paroxysm. 
The  various  idiosyncrasies  in  regard  to  olfaction  may 
also  be  referable  to  central  disturbance. 

Of  peripheral  causes  the  most  common  are  acute  and 
chronic  catarrhal  rhinitis,  or  new-growths  of  the  nasal 
fossae.  In  all  cases  there  is  a  neurotic  element  present 
which  must  be  looked  upon  as  an  essential  etiological 
factor. 

The  pathology  of  parosmia  is  obscure.  Future  re- 
search will  doubtless  discover  in  some  cases  an  essential 
anatomical  lesion  ;  but  in  many  others  the  explanation  of 
the  condition  must  be  sought  for  in  the  domain  of  meta- 
physics. 

The  prognosis  will  depend  upon  the  cause,  and  the  ra- 
tional treatment  involves  the  elimination,  if  possible,  of 
the  same. 

B.  Motor  and  Vaso-motor  Neuroses  (Nasal  Reflex 
Neuroses — Coryza  vel  Rhinitis  Sympathetica  *). — "With- 
in the  past  few  years  the  attention  of  the  medical  world 
has  been  more  prominently  called  to  a  series  of  morbid 
phenomena,  some  directly  referable  to  the  nasal  appara- 
tus, others  to  regions  of  the  body  more  or  less  remote 
from  the  nose,  which  seem  to  depend  upon  irritation  or 
well-marked  structural  changes  in  the  intra-nasal  tissues, 
and  which  not  infrequently  disappear  after  removal  of 

*  The  substance  of  this  section  was  communicated  to  the  Clinical  So- 
ciety of  Maryland  in  April,  1SS5,  and  an  abstract  of  the  paper  was 
printed  in  the  Maryland  Medical  Journal  of  April  11th  of  the  same  year. 


the  source  of  irritation  within  the  nasal  cavities.  These 
seemingly  purely  neurotic  conditions  have  received  the 
name  of  the  nasal  reflex  neuroses,  and  embrace  a  host  of 
sensory,  motor,  and  vaso-motor  phenomena,  varying 
greatly  in  nature  and  anatomical  sphere  of  operation. 
Various  neuralgic  conditions  of  the  branches  of  the  fifth 
and  other  nerves,  cough,  asthma,  vertigo,  nightmare, 
"  hay  fever,''  various  spasmodic  affections,  general  con- 
vulsions, diseased  states  of  the  nose,  eye,  ear.  larynx, 
and  bronchial  tubes,  symptoms  referable  to  irritation  of 
the  gastro-intestinal,  utero-ovarian,  and  genito-urinary 
tracts,  even  chorea,  epilepsy,  melancholia,  retarded  sex- 
ual development,  and  exophthalmic  goitre  have  been 
mitigated  or  known  to  disappear  with  the  cure  of  the 
nasal  affection. 

While  in  some  of  the  recorded  instances  of  these  "re- 
flex nasal  neuroses,"  the  enthusiasm  and  hasty  judgment 
of  the  reporters  have  carried  them  too  far,  and  while  in 
many  cases  the  direct  connection  between  the  nasal  dis- 
ease and  the  reflected  phenomena  is  not  sufficiently  evi- 
dent, still  the  fact  is  established  beyond  the  possibility  of 
doubt  that  a  causal  relationship  often  does  exist  between 
certain  conditions  of  the  nasal  passages  and  other  por- 
tions of  the  respiratory  tract,  and  a  host  of  phenomena 
referable  to  other  and  remote  organs  of  the  body — a  di- 
rect dependence  or  connection  which  justifies  us  in  the 
belief  of  their  reflex  reciprocal  relationship. 

These  affections  are  sensory,  motor,  or  vaso-motor  in 
nature.  As  all  these  varieties  are  intimately  associated, 
and  as  their  separate  discussion  would  involve  ceaseless 
repetition,  the)'  will  be  considered  in  this  article  under 
the  common  head  of  the  reflex  nasal  neuroses. 

At  the  present  day,  when,  by  common  consent,  our 
knowledge  of  this  class  of  affections  is  confined  within 
the  narrow  limits  of  scarcely  two  decades,  it  may  be  in- 
teresting to  glance  for  a  moment,  away  from  the  writers  of 
the  present  epoch,  to  the  literature  of  more  remote  times. 

Historical  Sketch.* — "Nullum  est  jam  dictum, 
quod  non  dictum  sit  prius"  (Terence).  "  Multa  re- 
nascentur,  quae  jam  cecidere  "  (Horace).  In  the  "  Sym- 
posium"6 of  Plato,  when  the  time  came  for  Aristopha- 
nes to  speak,  he  was  seized  with  the  hiccups,  ami  upon 
requesting  EryxiLuachus  to  stop  them  and  speak  in  his 
stead,  was  told  that,  be  the  hiccups  ever  so  violent,  if  the 
nose  were  tickled  they  would  cease  at  once.  This  popu- 
lar recognition  of  the  sympathy  between  the  nose  and 
diaphragm  is  also  distinctly  affirmed  in  the  sixth  book  of 
the  "  Aphorisms  "  of  Hippocrates:  "If  sneezing  comes 
upon  a  man  in  a  fit  of  the  hiccups,  it  puts  an  end  to 
the  disorder. " ' 

The  consensus  or  sympathy  between  the  nose  and  eye 
seems  also  to  have  attracted  popular  attention.  Thus 
Aristotle8  devotes  two  paragraphs  of  the  thirty-third  sec- 
tion of  his  "  Problems"  to  the  consideration  of  the  ques- 
tion why  rubbing  the  canthi  of  the  eyes  puts  an  end  to 
sneezing.  Aviccnna,9  to  prevent  sternutation,  recom- 
mends rubbing  the  eyes,  ears,  extremities,  and  palate  ; 
while  Rhazes,™  in  his  chapter  on  acute  and  chronic  ob- 
struction of  the  nose  (Be  Alcast  m).  mentions,  among  the 
symptoms  of  the  latter,  abrogation  of  the  sense  of  smell, 
with  a  coexisting  diseased  condition  of  the  eyes.  Rhazes 
also  recommends  the  induction  of  sneezing,  "when  the 
mouth  is  convulsed  and  drawn  to  one  side,"  "  and  men- 
tions the  fact  that  running  at  the  nose,  a  cold  in  the  head, 
and  hoarseness  may  occur  from  the  odor  of  violets,  etc.1J 

The  relation  of  certain  affections  of  the  head,  and  not- 
ably hemicrania  to  congestion,  and  even  inflammatory 
disorders  of  the  nasal  apparatus,  seems  also  to  have  been 
foreshadowed  in  the  writings  of  the  earlier  physicians. 
Thus,  in  the  "Medical  Compositions"  of  Scribonius 
Largus  f  is  found  the  following  direction  for  the  cure  of 

*  In  the  American  Journal  of  the  Medical  Sciences  for  January,  1SS6, 
I  have  given  an  account  of  the  earlier  literature  of  so-called  "hay 
asthma"  and  "rose  cold." 

+  Scribonius  Largus:  De  compositionibus  medicamentorum,  liber  muis. 
Parisiis,  152!J.  Ed.  Vuechel,  comp.  vi.  The  ancients  included  under  the 
generic  term  headache  the  affections  known  as  cephalalgia,  cephalea, 
and  hemicrania  or  heterocrania,  the  latter  term  being  employed  by  Are- 
tajus  (De  caus.  et  sig.  morb.  chron.,  liber  i.,  cap.  ii.J.  AreUeus  says  the 
sense  of  smell  is  vitiated  in  heterocrania. 
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certain  forms  oi  headache:  "Oportei  vero  permanente 
< ■ : 1 1  > i i » —  dolore,  materiam  quoque  detrahere  ex  <-o  nai 

\  i  I  OB." 

The  dependence  of  catarrh,  coryza,  asthma,  syncopi 
convulsions,  and  a  hosl  of  other  phenomena  upon  the 
presence  or  odor  of  roses,  lilies,  pi  ind  other  flow 

ers,  has  been  recognized  for  centuries,  For,  although 
Plinj  informs  us  that  the  Beed  of  the  rose  inhaled  into 
the  noBtril  has  the  effect  "i  clearing  the  brain,  there  are 
man}  cases  i"  be  found  among  the  older  writers  in 
which  the  odor  of  various  substances,  Buchasthe  n 
has  been  known  to  result  in  epilepsy,  Byncope,  and  even 
death;'!  and  there  is  a  tradition  that  the  Roman  ladies 
conceived  an  especial  aversion  to  the  odor  of  the  queen 
of  flow  era. 

The  diagnostic  acumen  of  Galen  "  led  him  to  the  obser- 
vation that  in  certain  persons  the  presence  of  various 
foods  is  sufficient  to  excite  a  coryza,  and,  scattered  here 
and  there  through  the  literature  of  succeeding  centuries, 
isolated  cases  ari  fcund  in  which  oimilw  peculiarities  in 
regard  to  flowers  and  other  objects  are  recorded.} 

In  the  light  of  our  present  Knowledge  of  the  affection 

known  as   "  hay  fever,"  it  is  scarcely  conceivable   that  it 

made  its  first  appearance  at  the  beginning  of  the  present 
century.  As  Dick,  and  afterward  .Matthew  Baillie. 
thought  that  in  describing  their  first  cases  of  laryngitis 
they  had  discovered  a  new  disease,  so  Bostock,  in  por- 
traying the  symptoms  of  "  CiitiirrluiH  trxfinix,"  was  led 
into  a  similar  error.  For  no  one  can  arise  from  the  pe- 
rusal of  the  older  writers  on  asthma  without  the  convic- 
tion, or,  at  least,  the  suspicion,  that  this  disease  has  de- 
scended to  us  through  the  centuries  as  a  species  of  the 
"  convulsive  asthma  "  and  "  periodic  coryza  "of  the  more 
ancient  nosologistS,  who,  in  their  state  of  medical  science 
did  not  resort  to  the  nosological  refinements  which  pro- 
ceed from  the  more  advanced  pathological  research  of 
the  present  day  and  century. 

1  have  shown  elsewhere  M  that  the  so-called  "  idiosyn- 
crasy," by  virtue  of  which  the  presence  or  odor  of  cer- 
tain flowering  plants  is  sufficient  to  create  disturbances 
referable  to  the  nasal  chambers  and  other  portions  of  the 
respiratory  apparatus,  was  familiar  at  a  remote  period  of 
medical  history.  In  the  days  when  medical  writings 
were  published  in  Latin,  the  necessity  of  recording  one's 
observations  in  a  foreign  tongue  led  to  a  terseness  of  style 
ami  incompleteness  of  description  which  often  surrounds 
with  uncertainty  the  exact  nature  of  the  cases  reported  ; 
but  whether  the  records  referred  to  were  examples  of 
true  vasomotor  coryza  or  not,  they  may  be  placed  in  the 
Bame  category  of  ail'ections,  and  the  predisposing  influ- 
ences may  be  considered  identical  with  those  provocative 
of  the  disease  called  in  the  present  century  "  rose  cold." 

To  Voltolini  (1871)  is  universally  and  erroneously  at- 
tributed the  credit  of  pointing  out  the  interesting  rela- 
tionship between  asthma  and  nasal  disease.  1  have  show  n 
elsewhere,1,  however,  from  the  writings  of  Aurelian, 
Zecchius  (1650),  Schneider,  Mover  (1726),  P.ree  (1811), 
Trousseau,  Follinand  Duplay,  and  Ferber  (18(19),  that  the 
association  of  these  two  conditions  was  known  long  before 

ilietiineof  Voltolini.  Among  these  writers  Ferber,  refer- 
ring to  the  frequent  association  of  sneezing,  migraine, 
hay   fever,   and   bronchial  asthma,   advanced  the  theory 


*  Nat.  Hist.,  lib.  xxi.,  rap.  73.  The  same  writer  (lib.  vii.,  cap.  T)  also 
observes  thai  the  smell  of  a  lamp  which  has  been  extinguished  will  often 
cause  abortion,  and  that  tin- latter  ensues  should  the  female  happen  to 
sneeze  just  alter  it;-  ingress, 

•  While  there  is  a  romote  possibility  that  this  observation  of  the  an- 
cients, which  finds  its  reflection  in  the  poetic  Imager;  of  Pope,  may  have 
some  slight  Foundation  in  fact,  it  Is  extremely  doubtful  whether,  in  the 

referred  to,  death  was  due  to  the  simple  inhalation  of  the  odorous 
particles  of  the  flower,  for  in  «nw  of  the  recorded  instances  the  victims 
wen fined  t"  closed  chambers,  and  were  possibly  poisoned  by  the  dis- 
placement "i  the  oxygen  ot  their  bedrooms  bj  the  noxious  exhalations 
from  the  plant.-.,  it  should  also  be  remembered  thai  onrless  civilised 
and  punctilious  brother-man  of  a  few  centuries  back  >] i <1  not  hesitate  to 
■  ..I  an  enemy  through  i he  coven  Instrumentality  of  poisoned  flow 
en  ami  other  equally  insidious  devices,  by  means ol  which  the  deadly 
agent  was  introduced  into  the  system  through  the  respirator]  mucous 
membrane. 
J  In  certain  Individuals,  or  even  families,  this  peculiar  antipathy  or  hub- 

; -i.it  |  to  particular  flowers  or  t I-  takes  the  form  of  nose  bleed  ;  in 

other-  violent  purging  occurs,  or  <  ren  epileptiform  oonvo 


that  these  phenomena  wen-  the  expression  of  a  neurosis 
oi  the  trigeminus  nervi — a  view  which  has  recently  been 
resurrected  in  a  modified  form  by  Bchadewaldt  (tidi  </<- 

In  \(\s2  Wedel '•  treated  of  the  association  of  vertigo 
and   sneezing,    and   in   the   Bame  year  Van    Helmont.T  in 

several  chapters  of  his  work,  discussed  the  effects  of  sweet 

"dots  in  the  production  not  only  of  epilepsy,  but  head- 
ache, nausea,  vomiting,  cough,  hiccup,  vertigo,  apo- 
plexy, dysentery,  and  other  affections.     He  also  alludes 

io  the  fact  that,  while  sweet  odors  rive  rise  t"  asthma  in 
some,  in  Others  they  produce,  instead  of  asthma,  hemicra- 
nia,  palpitation,  ami  syncope.  This  writer  regards  such 
disturbances  as  of  frequent  occurrence,  and  is  looked 
upon  by  some  as  the-  tirst  to  recognize  the  affection 
known  as  "  hay  asthma."11 

In  the  early  part  of  the  last  century  Baglivi  "  called  at- 
tention to  the  tact  that  irritation  of  the  tio-trils  by  snuff 
(or  tobacco)  may  provoke  a  desire  to  go  to  stool."  This 
same  observer  also  called  attention  to  the  association  of 
asthma  and  urticaria  (see  below,  under  Patholog] 

A  few  years  after  the  publication  of  Baglivi's  work 
Gumpreeht l9  discussed  the  sympathetic  troubles  con- 
nected with  the  inhalation  of  vapors  into  the  nostrils,  and 
explained  them  on  the  theory  thai  the  vapor  taken  into 
the  nose  affects  preternatural])'  the  branches  of  the  fifth 
pair  of  nerves,  and  is  reflected  to  the  fauces,  stomach, 
heart,  ami  lungs  through  the  medium  of  the  intercostal 
and  eighth  pair  I  Willis). 

This  nerve  theory,  which  was  the  outcome  of  the 
neuro-pathology  of  Willis''  and  Vieussens,*1  was  subse- 
quently insisted  upon  by  Ilenricus  Josephus  Kega.  in  an 
elaborate  general  discussion  of  the  Sympathies  between 
the  different  organs  of  the  body." 

During  the  firs)  part  of  the  last  century  there  appeared 
a  ponderous  work  by  Johan  Jacob  Wepfer,** consisting  of 
a  collection  of  cases  illustrative  of  the  external  and  in- 
ternal diseases  of  the  head,  in  which  the  relationship  of 
hemicrania  and  other  pathological  phenomena  to  nasal 
inflammation  and  obstruction  was  distinctly  and  em- 
phatically announced.  Nothing  seems  to  have  escaped 
the  tar  reaching  experience  and  accurate  observation  of 
this  writer,  to  wdiose  powers  of  description  and  diagnostic 
acumen  it  would  be  difficult  to  do  justice  within  the  lim- 
its of  this  review.  So  instructive  is  every  case  and  p 
that  it  is  hard  to  make  a  selection,  and  I  shall,  therefore, 
only  refer  briefly  to  the  following  : 

<»bs.  84,  pp.  75.  76.  Association  of  cephalalgia  with 
sternutation,  Bcreatus,  cough,  and  coryza,  supposed  to  be 
due  to  irritation  of  the  dura  mater. 

Obs.  ;5(i,  pp.  SO-S'J.  Paroxysms  of  violent  headache, 
vertigo,  pain  from  the  nucha  to  the  head,  debility  of 
memory  and  vision,  tremor,  cough,  pain  in  the  eye  and 
about  the  nose,  due  to  obstruction  of  the  nostril  from 
abuse  Oi  tobacco,  which  caused  retention  of  mucus  w  ithin 
the  nostril,  and  awakened  the  above  Bymptoms  from  the 
sympathy  of  the  latter  with  the  meninges  about  the  tor- 
cular  herophili. 

In  this  case  the  mucus  retained  in  </«  deeper  portion* 


*  The  association  of  epileptiform  seizures,  or  even  true  epilepsy,  with 
some  irritation  in  or  about  the  nasal  passages,  or  peculiar  susceptibility 
on  tile  pail  of  certain  individuals  to  be  thrown  into  epileptic  convulsions 
through  the  application  of  some  forms  of  matter  to  the  nasal  mucous 
membrane,  seems  to  have  been  familiar  from  the  earliest  times.  We 
learn,  tor  example,  from  Arctau-  I  DeoausUaeat  morborum,  lib.  i..  cap. 
1.  Bd    Boerhaave,  Lngd.  Bat,  1786)  that  tie-  gagate  stone     - 

hard  coaler  jet  i  was  utilized  by  the  ancients  as  a  test  for  epilepsy,  foe 
when  applied  to  the  nostrils  the  sufferer  was  thrown  into  epileptiform 

c vtuatona.     Plinj  (lib.  xxxvi.,  c  34)  also  alludes  to  this  test,  and  to  the 

power  of  Die  smell  arising  from  burning  goat's  horns  or  deer's  antlers  in 
accomplishing  the  -am.-  result  (lib.  xxvili.,  cap.  63).  According  to  this 
historian  the  secundinee  of  a  she-ass,  placed  under  the  nostrils  of  the  pa- 
tient when  the  fit  is  approaching,  will  effectually  dispel  it.  It  is  also  a 
curious  historical  fact  that  A.vicenna  top.  omn.,  Venet,  Hies,  lib.  iii„ 
i  .  tract  v..  cap,  s.  p.  409)  mentions  (1.  a,  Fen.  v..  tract,  ii..  cap.  15.  p. 
"rosa  cum  sui^  puis'  among  the  milder  measures  resorted  t-.  to  provoke 
sternutation,  and  regarded  sneezing  it.-s-lf  as  a  mild  form  of  epilepsy  («■* 
teptta  /"i.«',  and  that  a  similar  opinion  was  entertained  long  afterward  bj 
the  learned  Fernelins  (Medicina,  Lutetfre  Parisiornm,  1554,  de  epilei 

♦  .toh a n  Baptist  van  Helmont:  Op.  omnia,  Prancofurti,  1682.  Imago 
fermeiiti  impregnat  massam  scmiec,  p.  1111.  «i  IP.  p.  S44.  ji  10,  and  p. 

tj  II       'I  his  author  also  refers  to  the  case  of  a  monk,  employed  in  pulling 
down  buildings,  who  grew  asthmatic  from  the  constant  inhalation  of  dust 
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(,f  th(  nostrils  (profundi  intra  cavemas  nwium  retentus  et 
inspissatus  at  aere  ex  pulmonis  expirato  prceservido)  was 
supposed  to  draw  the  meninges  into  consent. 

Obs.  38.  pp.  84,  85.  Association  of  pains  in  the  head, 
tinnitus,  pains  in  the  humerus,  various  nervous  symp- 
toms, and  vomiting,  with  inflammation  of  the  fauces. 
A  very  interesting  case. 

Obs.  40,  pp.  94.  Says  he  has  frequently  observed  hemi- 
crania  due  to  obstruction  of  the  nares. 

Obs.  42.  pp.  100-102.  Case  in  which  intense  paroxysms 
of  periodic  cephalalgia  and  hemicrania  were  preceded  by 
stupor  of  the  head  with  gravedo.  The  patient  suffered 
from  obstructed  nostrils,  with  tendency  to  somnolence 
and  delirium.  When  the  acme  of  the  paroxysm  was 
reached,  vomiting  of  a  tenacious  mucus  with  bile  oc- 
curred, with  relief  to  the  symptoms. 

Obs.  43.  Case  of  a  man  suffering  from  obstructed 
Dares,  who  was  troubled  for  seven  years  with  daily  pain 
in  the  head  in  the  morning,  when  he  arose  from  his 
couch,  to  which  were  soon  added  heaviness  of  vision,  ver- 
tigo, tinnitus  aurium,  debility  of  the  joints,  with  tremu- 
lous movements  of  the  same.  These  symptoms  were 
relieved  by  drawing  the  mucus  from  the  head  and  nose 
into  the  fauces.  The  mucus  was  removed  with  difficulty, 
owing  to  the  narrowness  of  the  nostrils  from  obstruction. 
He  explains  the  case  on  the  theory  of  sympathy,  and 
laxity  of  the  pores  in  the  spongy  bones.  Wepfer  believes 
the  trouble  to  have  been  ail  invasion  of  the  spongy  (tur- 
binated) bones,  and  observes  that  in  such  cases  the  indi- 
cation is  to  remove  the  inspissated  mucus  from  the  nares. 
A  most  interesting  case. 

Obs.  44.     Hemicrania  from  an  acrid  serous  discharge. 

About  the  middle  of  the  last  century  Daniel  Lang- 
hans24  published  an  elaborate  dissertation,  which  deserves 
special  mention,  in  which  he  adverts  to  the  role  of  the 
superior  cervical  ganglion  in  the  evolution  of  sympathetic 
(reflex)  acts,  such  as  asthma,  cough,  etc.,  from  irritation 
of  the  stomach,  uterus,  and  other  organs  of  the  body. 

In  1760  Morgagni'25  explained  more  fully  the  sympathy 
between  the  nostrils  and  the  diaphragm  and  abdominal 
viscera,  calling  attention  at  the  same  time  to  the  com- 
munication between  the  fifth  pair  of  nerves  and  the  inter- 
costals  (Willis).  In  illustrating  his  theory,  he  called  at- 
tention to  the  case  of  a  nobleman  in  whom  epileptiform 
convulsions  were  preceded  by  a  fetid  smell  only  per- 
ceptible to  himself  ;  also  to  that  of  an  old  drunkard  who 
sneezed  for  two  or  three  years,  for  a  quarter  of  an  hour 
each  day,  and  finally  died  suddenly.  On  post-mortem 
there  was  discovered  hypertrophy  of  the  heart.'-'6  In  an- 
other place  he  tells  of  a  man  of  forty,  an  habitual 
drinker,  who  suffered  for  some  time  from  dyspnoea 
(asthma),  with  frequent  and  severe  fits  of  sneezing.  One 
day,  in  a  paroxysm  of  sneezing,  he  felt  a  sudden  contrac- 
tion of  the  heart,  sneezed  once  more,  and  died. 

In  1761  H.  Boerhaave,'27  speaking  of  sneezing  in  con- 
nection with  intestinal  parasites,  makes  the  assertion  that 
if  a  healthy  man  fasts  longer  than  is  his  wont,  he  feels  a 
disagreeable  sensation  about  the  prrecordia,  sneezes,  and 
then  vomits.  Following  Avicenua,  he  compares  the 
sneezer  to  the  epileptic.  In  the  same  year  Thomas 
Bartholini 2S  tells  us  that,  after  phlebotomy,  when  the 
wound  is  closed  and  the  cicatrix  is  yet  tender,  some  are 
taken  with  sneezing.  In  commenting  on  this  remarkable 
association  he  states  that  he  has  observed  sneezing  dur- 
ing coitus. 

In  1765  appeared  a  thoughtful  treatise  on  Dervous  dis- 
eases by  Robert  Whyte,*9  of  Edinburgh,  in  which  he  calls 
attention  to  the  fact  that  "  several  delicate  women,  who 
could  easily  bear  the  smell  of  tobacco,  have  been  thrown 
into  tits  by  musk,  ambergris,  or  a  pale  rose,  which,  to  most 
people,  are  either  grateful,  or  at  least  not  disagreeable  " 
(p.  125).  He  also  mentions  similar  antipathies  in  regard 
to  cinnamon  and  other  substances.  Whyte  alluded  to 
the  sympathies  between  the  larynx,  pharynx,  and  ear, 
and  advanced  the  doctrine  that  the  impressions  made 
upon  the  terminal  filaments  of  the  nerve  (as,  for  example, 
in  ear  cough)  must  be  first  referred  as  a  particular  feel- 
ing to  the  sensorium  commune,  before  being  reflected  to 
other  parts  of  the  body. 


In  1785  Tissot 30  called  attention  to  the  fact  that  very 
violent  paroxysms  of  migraine  are  sometimes  terminated 
by  slight  haemorrhage  from  the  nose,  and  relates  il. 
of  a  man  of  his  acquaintance',  an  habitual  sufferer  from 
migraine  on  the  same  side  in  which  he  had  a  polypus  in 
the  nose,  and  to  which  it  owed  its  origin.31 

In  1797  we  find  Darwin3'2  reporting  a  case  of  nasal 
polypi,  due  to  the  irritation  of  worms  in  the  intestines  : 
and,  in  1801,  Gruuer33  alludes  to  sneezing  in  hysterical 
women  as  a  prodrome  of  the  attack,  and  in  retention  of 
the  after-birth  ;  to  the  same  reflex  in  the  dissipation  of 
cough,  hiccup,  and  allied  evils  ;  to  its  occurrence  in  those' 
suffering  from  hernia,  in  pregnancy,  and  skin  eruptions. 
This  writer  says3*  the  nose  becomes  warm  and  red  in  the 
lrysterical,  in  women  at  the  menstrual  period,  and  in 
the  victims  of  onanism. 

In  1802  Heberden 35  observes  that  "  a  large  suppuration 
of  an  inflamed  sore  throat  has  been  attended  with  a  con- 
siderable quantity  of  pus  at  the  bottom  of  the  vessel  which 
held"  the  urine,  for  three  or  four  days.  As  soon  as  the 
abscess  broke  and  discharged  itself,  this  purulent  appear- 
ance in  the  urine  ceased."  Heberden,  as  is  well  known, 
was  supposed  to  have  approached  very  nearly  the  dis- 
covery of  the  disease  known  as  "  hay  fever."36 

In  1804  Deschamps37  maintained  the  view  that  hemi- 
crania is  a  disease  of  the  frontal  sinus,  and  related  some 
experimental  observations  illustrative  of  the  great  sensi- 
bility of  this  cavity;  and  in  the  same  jTear  Portal  ob- 
serves that  he  has  seen  pains,  vertigo,  and  even  epileptic 
affections  in  connection  with  disease  of  the  nasal  mem- 
brane, and  refers  to  a  case  accidentally  cured  by  the 
fumes  of  cinnabar,  given  with  other  intention. 

The  limited  space  allotted  to  the  present  article  pre- 
cludes a  critical  review  of  the  diversity  of  opinion  with 
which  the  different  theories  concerning  these  neuroses 
have  been  received.  Those  who  wish  to  familiarize 
themselves  with  the  recent  literature  of  the  nasal  reflex 
neuroses  should  consult,  in  addition  to  the  writings  al- 
ready referred  to,  the  subjoined  list  of  articles  which  rep- 
resent the  principal  contributions  to  the  discussion  of  the 
subject. 

The  section  of  neuroses  of  the  naso-pharynx  will  he 
found  in  the  Appendix. 
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!.  .ii.il :  Wiener  med.  Woch.,  N'e,.  86,  : 

In  isii  Vbltolini, ■  *  of  Breslau,  reported  a  case  of 
asthma  cured  by  removal  of  nasal  j •  c » 1  _\  j > i — an  observa- 
tion which  attracted  considerable  attention,  and  which 
was  followed,  shortly,  by  communications  on  the  rela- 
tion of  asthma  to  nasal  disease,  liv  Hanisch,M  Porter,*1 
II.  Hartmann,41  Schaffer,41  Daly,41  Bpencer,44  Todd/  B. 
Fraenkel,46  -Mull. all,-  Porter,4*  Rumbold,"  Joal,R  Jac- 
i|iii ii . ' '  Bresgen,"  and  others. 

Among  these  writers  Porter  called  attention  to  the 
roll-  uf  hypertrophic  nasal  catarrh  in  the  production  of 
asthma,  and  pointed  out  the  fact  that  obstruction  of ,  or 
irritation  in,  the  nares  may  cause  the  reflex  affection, 
apart  from  the  presence  of  a  polypus.  Among  Rum- 
hold's  cases  was  one  in  which  attacks  of  Bo-called  "hay 
fever"  were  dissipated  with  the  cure  of  the  nasal  <li-< 
The  mechanism  of  the  asthmatic  attack  was  variously 
interpreted.  According  to  some,  the  irritation  of  the 
sensitive  nerves  in  the  pharynx  and  larynx  by  mouth- 
breathing,  and  the  creation  of  a  vacuum  behind  tin 
of  nasal  obstruction,  originated  the  impression,  which 
was  conveyed  to  the  pulmonary  branches  <>t  the  pneu- 
mogastric;  while  others  adopted  the  more  natural  ex- 
planation of  irritation  directly  reflected  through  the 
si  ositive  branches  of  the  fifth  nerve. 

In  May,  1881,  at  the  meeting  of  the  American  Laryn- 
ojologicaj  Association,  l>r.  William  H,  Daly,**  oi  Pitts- 
burg, called  attention  to  the  fact  that  in  a  fair  propor- 
tion of  cases  ni  "hay-asthma"  there  is  local  disease  of 
the  nose  and  nasal  pharynx  (from  simple  hyperesthesia 
to  pronounced  structural  changes,  such  as  hypertrophic 
catarrh,  polypi,  etc),  withoul  which  the  exciting  cause 
(pollen,  bacteria)  is  innocuous,  and  that  the  cure  of  the 
affection  may  be  accomplished  through  removal  of  the 
local  intrinsic  condition  (by  cauterization  with  acid,  elec- 
tric cautery,  etc.) — a  position  which  he  established  by 
most  convincing  practical  proof.  To  this  observer  be- 
longs the  credit  of  formulating  the  treatment  of  the  dis- 
ease by  measures  addressed  to  the  nasal  and  naso- 
pharyngeal chamber-.  According  to  Daly,  we  are  only 
justified  in  looking  upon  "hay  fever"  as  a  new 
when  the  affection  persists  after  removal  of  the  local 
nasal  disease.  Daly  attempted  no  explanation  of  the 
mechanism  of  the  disease,  but  simply  announced  a  clini- 
cal fact  and  the  treatment  based  upon  it.* 

The  following  y^ear,  Dr.  Roe,64  of  Rochester,  published 
the  successful  results  of  his  treatment  of  the  disease  by 
the  operative  method,  and  related  a  number  of  eases  in 
which  a  cure  had  been  effected.  According  to  him,  the 
affection  is  due  to  the  action  of  pollen  upon  the  nasal 

mucous  membrane,  which   in   BOme   persons  is  rendered 

peculiarly  susceptible  by  active  or  latent  disease  of  the 
nasopharynx  associated  with  hypertrophic  catarrh  of 
the  nasal  passages.  The  asthma  and  other  manifesta- 
tions of  the  paroxysm  are  due.  he  believes,  to  reflex  con- 
gestion of  the  mucous  membranes  of  the  Beveral  organs 
in  which  their  effects  are  manifested.     While   Dr.  Roe 

believes   the   exciting   cause    to    be    pollen,  heat  the  same 

time  contends  that,  in  order  to  the  production  of  a  parox- 
\  sin,  •'  latent  oractive  "  nasal  disease  must  be  present,  that 


•Dr.  Edson  (letter  to  N.  V.  Medical   Record,  187a  vol.  ii..   p.   317) 
had  previously  called  attention  to  the  (act  tl  -  of  the  disease 

pn  tented  one  or  more  ol  oertain  q  mptoms  referable  to  the  nose,  such   « 

.1  sensitiveness  of  the  nasal  membram  rsistent  sternuta- 

tion, naao-pharyngeal  catarrh,  ate. 
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the  nervous  symptoms  are  secondary  to  the  hypersesthetic 
condition  of  the  nostrils,  and  that  the  latter  is  not  the 
effect  but  the  cause  of  the  neurotic  feature  of  the  dis- 
ease. 

At  the  meeting  of  the  Yerein  der  Aerzte  Steiermarks, 
1881,  Dr.  Josef  Herzog  6S  advanced  the  view  that  "  hay- 
asthma  "  is  simply  a  form  of  the  neurasthenic  condition 
described  by  Beard,  and  held  that  local  treatment  is  of 
secondary  importance. 

In  the"  same  year  in  which  Roe's  papers  appeared  I 
published  the  results  of  some  experiments  made  by  me 
with  reference  to  the  production  of  nasal  cough  and  the 
localization  of  reflex  sensitive  areas  in  the  nasal  passages, 
which,  I  ventured  to  think,  threw  some  further  light 
upon  the  subject  of  reflex  nasal  neuroses.  These  obser- 
vations, and  the  views  of  Professor  Hack  upon  the  sub- 
ject, have  already  been  considered  at  the  commencement 
of  this  article.  Hack's  able  monograph,  which  was  pub- 
lished in  Wiesbaden  in  1884,  was  based  upon  a  series  of 
instructive  cases,  including  nightmare,  asthma,  migraine, 
cough,  rnuscre  volitantes,  supra-orbital  neuralgia,  vertigo, 
epilepsy,  swelling  and  redness  of  the  external  nose, 
'■hay-fever,"  etc.,  reported  in  the  Wiener  Medizinisclu 
Wochen&chrift,  in  the  latter  part  of  1882  and  in  1883,  and 
is  a  most  valuable  contribution  to  the  literature  of  the 
nasal  reflex.  It  excited  a  great  deal  of  comment,  and 
was  followed  rapidly  by  a  number  of  communications 
on  the  subject. 

Hack  holds  that  the  reflex  excitability  of  the  mucous 
membrane  in  this  class  of  neuroses  is  dependent  solely 
upon  the  tendency  to  sudden  swelling  of  the  cavernous 
bodies,  and  he  explains  the  mechanism  of  the  reflex  as 
follows  :  When  an  irritant  is  applied  to  the  nasal  mucous 
membrane,  the  first  thing  that  happens  is  swelling  of  the 
erectile  bodies  from  a  determination  of  blood  to  their  cel- 
lular spaces.  The  extreme  tension  of  the  mucous  mem- 
brane, thus  brought  about  by  the  engorgement  of  the 
cavernous  bodies  beneath  it,  acts  as  the  exciting  stimulus 
to  the  terminal  filaments  of  the  sensitive  nerves,  with  the 
subsequent  production  of  the  reflex.  The  chain  of  events 
is  then  (1)  swelling  of  the  cavernous  bodies  ;  (2)  tension 
of  the  mucous  membrane ;  (3)  irritation  of  the  terminal 
nerve-filaments  ;  (4)  the  reflex  phenomena.  Hack  main- 
tains, furthermore,  that  should  the  irritation  start  from 
portions  of  the  mucous  membrane  other  than  that  cover- 
ing the  anterior  end  of  the  turbinated  bone,  the  swelling 
in  the  latter  circumscribed  situation  occurs  only  indi- 
rectly or  secondarily  through  the  influence  of  "nervi  eri- 
gentes."  This  turbinated  engorgement  then  forms  the 
connecting  link  between  the  nasal  symptoms  and  those 
referable  to  other  parts  of  the  body,  and  must  be  present 
in  order  to  the  production  of  the  reflex.  As  the  pres- 
ence of  an  inflammatory  condition  prevents  or  interferes 
with  the  cavernous  swelling,  he  maintains  that  the  fre- 
quency of  nasal  reflexes  is  in  inverse  ratio  to  inflammatory 
conditions  of  the  mucous  membrane. 

Like  Daly  and  Roe,  Hack  holds  that  morbid  conditions 
of  the  nose  itself  play  the  essential  part  in  the  etiology  of 
the  disease,  and  believes  that  the  neurasthenic  symptoms 
are  secondary  to  the  nasal  affection,  calling  attention  at 
the  same  time  to  the  fact  that  the  latter  may  coexist  with 
a  general  neurosis  without  having  any  connection  with 
it. 

In  1884  a  still  more  exclusive  view  was  put  forth  by 
Dr.  Harrison  Allen,  of  Philadelphia. 

According  to  Allen,  "  hay-fever "  and  allied  neuroses 
depend  solely  upon  obstruction  of  the  nostrils  (from  de- 
flection of  the  septum,  hypertrophy  of  soft  parts  and  bone, 
turgescence  of  the  nasal  mucous  membrane),  and  that 
the  cure  consists  simply  in  removing  the  obstruction  (or 
tendency  thereto)  in  the  nasal  chambers.  According  to 
his  experience,  sufferers  from  these  affections  have  one 
feature  in  common — the  inferior  turbinated  bones  lie  well 
above  the  floor  of  the  nostril,  an  anatomical  peculiarity 
which  subjects  their  overlying  mucous  membrane  to  ad- 
ditional irritation  from  extraneous  substances. 

It  would  appear,  then,  that  the  truth  is  irresistibly 
emerging  into  recognition  that  certain  abnormal  condi- 
tions of  the  nasal  passages  are  necessary  to  the  produc- 


tion of  the  ens,  nihl,  df  phenomena  which  form  the  clinical 
picture  of  so-called  hay-asthma  and  allied  nasal  neuroses. 
Although  the  results  arrived  at  by  different 
working  independently  of  each  other,  and  startina;  out  in 
some  instances  from  different  stand-points,  are  not  alto- 
gether harmonious,  they  present,  nevertheless,  a  singular 
unanimity  in  their  convergence  to  a  common  poinl — in 
their  recognition  of  the  importance  of  remedial  measures 
addressed  to  the  nasal  chambers  as  a  prime  factor  in  the 
therapeutic  management  of  the  disease. 

Several  months  after  the  publication  of  Dr.  Allen's 
view  I  endeavored  to  reconcile  the  discrepancies  met  with 
in  the  results  of  different  observers,56  and  in  several  sub- 
sequent publications  advanced  the  doctrine  which  is  ad- 
vocated in  the  present  article  (see  Pathology  and  Treat- 
ment). 

Note.— Since  the  completion  of  the  above  historical  sketch,  Dr.  Schade- 
waldt.  of  Berlin  (Die  Trigeminus-neurosen.  Deutsche  nicd.  Worhenschrift, 
Nos.  37  and  38,  1SS5).  has  advanced  a  theory  very  closely  resembling  the 
one  insisted  upon  by  Ferber,  of  Hamburg,  in  ISO!)  (  see  Historical  Sketch). 
According  to  Schadewaldt,  "nasal  asthma,"  cough,  and  various  other 
well-known  nervous  phenomena  referable  to  the  respiratory  tract  are  to 
be  regarded  as  the   symptoms  of   a  neurosis  of  the   trigeminus  nerve, 

as  functional  disturbances  of  the  normal  reflex  function  of  sneezing 

"  qualitative  changes  with  quantitative  exalted  reflex  excitability.''  To 
illustrate — the  physiological  results  of  irritation  of  the  nasal  fossa?  are,  in 
the  order  in  which  they  occur,  swelling,  secretion,  sneezing.  It  often 
happens,  however,  as  in  chronic  inflammation,  that  only  one  of  these  ele- 
ments (swelling)  is  present,  sneezing  and  secretion  being  replaced  by 
cough,  which  latter  may  be  regarded  as  their  pathological  vicarious  rep- 
resentative. This  cough,  then,  may  be  looked  upon  as  the  pathological 
inversion  of  the  act  of  sneezing,  and  the  rational  method  of  therapeutic 
procedure  would  therefore  involve,  for  the  dissipation  of  the  cough,  the 
production  of  both  secretion  and  sneezing.  Asthma  likewise  represents 
a  pathological  disturbance  of  the  normal  nasal  reflex.  Schadewaldt's  ob- 
servations on  the  subject  of  cough  tend  to  substantiate,  essentially,  the  re- 
sults arrived  at  by  me,  viz.:  that  the  lower  and  posterior  parts  of  the  nasal 
fossa;  are  the  spots  generally  most  sensitive  to  the  reflex-producing  im- 
pression. 

Since  the  appearance  of  Schadewaldt's  article,  Dr.  Bosworth  (X.  Y. 
Med.  Journal,  April  24  and  May  1,  1886J,  of  New  York,  has  modified  the 
obstruction-theory  as  follows:  Bosworth  argues  that,  as  the  mucous  mem- 
brane of  the  air-passages  is  endowed  with  no  special  secretory  apparatus, 
and  as  its  glands  secrete  mucus  alone,  the  surplus  moisture  taken  up  by 
the  inspiratory  current  during  the  day  cannot  possibly  come  from  that 
structure.  As,  furthermore,  the  delivery  of  such  a  large  amount  of 
moisture  to  the  inspiratory  current  by  the  respiratory  membrane  would 
involve  the  destruction  of  the  latter  by  producing  excessive  dryness,  he 
assumes  that  the  erectile  tissue  of  the  turbinated  bodies  is  endowed  with 
that  peculiar  privilege,  and  that  "  the  respiratory  function  of  the  nose  is 
simply  an  exosmosis  of  serum."  Starting  out  with  this  physiological  postu- 
late, he  theorizes  as  follows :  The  essential  anatomical  feature  in  this 
class  of  cases  is  stenosis  of  the  anterior  portions  of  the  nasal  fossae. 
In  such  an  event  every  act  of  inspiration  causes  rarefaction  of  air  be- 
hind the  point  of  obstruction,  from  diminution  of  atmospheric  pressure 
and  the  production  of  a  vacuum  (as  pointed  out  by  Andrew  H.  Smith), 
and  that  not  only  in  the  nasal  cavities,  but  along  the  whole  naso-bronchial 
tract.  This  finally  begets  a  tendency  on  the  part  of  the  mucous  mem- 
brane "to  sag  down  or  pouch  into  the  cavity,"  a  condition  attended 
with  dilatation  of  the  blood-vessels,  especially  those  of  the  turbinated  tis- 
sues, and  tending  to  local  inflammation — a  sort  of  dry-cupping  process, 
as  it  were.  This  results  finally  in  a  weakening  of  the  muscular  fibres 
which  regulate  the  calibre  of  the  vessels,  and  "  their  escape,  to  a  certain 
extent,  from  the  control  of  the  vaso-motor  nerve  " — a  vaso-motor  paralysis 
which  leads  to  an  enormous  transudation  of  serum,  with  a  sodden  con- 
dition of  the  membrane,  and  "  an  unlocking  of  the  whole  activity  of  the 
respiratory  function,"  which  causes  a  "  flooding  of  the  membrane  rather 
than  a  flooding  of  the  cavity,  and  therefore  causes  extreme  turgescence 
of  the  blood-vessels,  with  complete  stenosis  of  the  passage."  The  sodden, 
prolapsed  membrane  pressing  on  the  terminal  nerve-filaments  gives  rise 
to  the  nervous  phenomena.  Although  the  latterare  the  result,  therefore, 
of  nerve-pressure,  Dr.  Bosworth.  singularly  enough,  denies  that  a  reflex 
agency  is  necessary  to  their  production  (see  N.  Y.  Med.  Journal,  Feb- 
ruary 26,  1887,  p.  2-16) :  indeed,  he  is  disposed  to  think  there  is  no  such 
thing  as  a  reflex  disorder,  and  considers  that  "  direct  continuity  of  sur- 
face from  the  nasal  chambers  to  the  bronchial  tubes,"  and  a  relation  be- 
tween the  blood-vessels  of  the  larynx  and  those  of  the  nose,  so  that  a  close 
sympathy  exists  between  them,  are  sufficiently  explanatory  of  the  fact 
that  congestion  in  one  place  may  produce  congestion  in  another. 

The  fallacies  involved  in  the  ofcetruction-theory  will  be  sufficiently  in- 
dicated below.  Unfortunately  for  its  advocates,  in  a  large  proportion  of 
cases  there  is  no  nasal  obstructive  lesion  whatever.  The  view  violates  the 
two  most  essential  criteria  of  a  logical  hypothesis — the  facts  do  not  exist, 
and  the  assumption  is  inadequate  to  even  partially  explain  the  phenom- 
ena. To  take  one  of  a  multitude  of  illustrations,  how  could  rarefaction 
of  air  in  the  bronchial  tubes,  the  result  of  nasal  obstruction  (even  admit- 
ting the  existence  of  such  a  fact)  or  of  direct  continuity  of  the  nasal  and 
bronchial  tissues,  account  for  the  sudden  and  immediate  production  of  a 
paroxysm  of  asthma,  cough,  or  other  reflex  disorder  from  the  simple  con- 
tact of  a  probe  or  otljer  indifferent  substance  with  the  nasal  mucous  mem- 
brane— a  result  which  I  have  often  observed  ? 

Etiology. — Age;  Sex;  Condition  of  Life. — No  age  or 
condition  is  exempt.  I  meet  with  these  reflex  phenom- 
ena at  all  ages  and  in  every  condition  of  life,  in  private 
and  in  hospital  practice.     While  the  majority  of  cases 
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ihai  applj  for  treatment  come  from  the  educated  cla 
ii  must  nol  be  forgotten  thai  ii  is  precisely  persons  "t  this 
class  thai  seek   intelligent   medical  advice  or  are  likely 
to  come  across  circulars  distributed  by  those  invcsti 
ing  the  complaint,     Several  of  my  patients  dated  their 
trouble  from  infancy,  and  twool  the  most  distressing  and 
typical  instances  ol  asthma  and  vaso-motor  coryza  first 
appeared  al  the  ages  ol  twoand  three  months  respectively. 
1  find  these  neuroses  more  common  among  women  than 
i-  generally  supposed,  and  am   inclined  to  regard  the 
question  or  sex  as  one  of  unimportant  etiological  signif 
cance. 

Inheritance  ;  Family  Peculiarities. — I  think  there  can 
be  ii"  doubt  that  a  pi  culiar  excitability  ot  deranged  con- 
dition ol  the  nerve-centres  may  descend  from  father  t" 
and  di  termine  the  appearance  of  the  affection  in  the 
latter.  The  question  of  inheritance  in  regard  to  periodic 
vaso-motor  coryza  has  been  established  beyond  all  ques- 
tion by  the  able  researches  ol  \\  yman  "  and  Beard,"  and 
my  own  observations  nol  only  Bupport  their  conclusions 
in  this  direction,  bul  also  demonstrate  1 1 1  *  -  certainty  of 
transmission  ol  other  members  of  the  group  of  "  reflex 
neuroses"  from  generation  to  generation.  Ii  is  not  un- 
common to  find  several  members  of  the  same  family  sim 
ilarly  affected,  and  it  not  infrequently  happens  that  one 
or  both  of  the  parents  of  children  suffering  from  this  class 
of  sympathetic  rhinal  disease  either  bear  the  exact  re- 
production of  the  affection  in  their  own  persons  or  labor 
under  some  allied  respiratory  neurosis.  In  a  fair  propor- 
tion of  cases  it  will  also  lie  found  that  more  remote  rel- 
atives of  the  individual  Buffer  from  asthma  and  various 
other  nervous  conditions.  In  other  instances  the  gen- 
eral family  temperament  is  essentially  neurotic,  with  a 

tendency  to  epilepsy,  chorea,  or  some  other  pronounced 

nervous  affection. 

T<  in/"  ram*  nt. — The  predominant  temperament  among 
individuals  affected  with  these  reflex  neuroses  is  un- 
questionably the  neurotic.  While  they  may,  in  many 
instances,  not  necessarily  belong  to  the  so-called  "  ner- 
vous" or  "  hysterical"  variety  of  individual,  while  they 
may  give  no  outward  and  visible  sign  of  a  deranged 
nervous  System ,  there  will  generally  lie  found,  on  careful 

examination,  a  delicacy  or  sensitiveness  of  the  nervdus 
apparatus,  cither  in  whole  or  in  part. 

L'tif,  Peculiarities j  Origin. — Taking  the  view  which 
I  do  of  these  affections,  it  does  not  seem  to  me  justifi- 
able to  confine  the  operation  of  their  causes  within  the 
limits  of  a  particular  century,  or  to  explain  their  phe- 
nomena on  the  hypothesis  of  national  or  race  peculiari- 
ties. 

More  accurate  observations  are  necessary  to  the  for- 
mulation of  definite  conclusions  concerning  the  occur- 
rence of  these  neuroses  in  the  inferior  races.  While  it  is 
doubtless  true  that  the  physical  and  moral  forces  of  civ- 
ilization encourage  their  development  in  the  higher 
walks  of  life,  they  probably  do  so  only  in  so  far  as 
they  predispose  to  abnormal  excitability  of  the  nervous 
system  in  general,  or  to  catarrhal  and  asthmatic  affec- 
tions. 

The  absence  of  so-called  "  hay-fever  "  in  the  negro  has 
been  brought  into  prominence  by  recent  writers  on  the 
subject,  and  notably  by  Beard,  as  an  argument  in  favor 
Of  the  important  role  which  race  is  supposed  to  play  in 
the  etiology  Of  that  disease.       I   have  recently/'  however, 

pointed  out  the  fact  that  this  race  is  by  no  means  exempt 
from  this  curious  disease,  and  I  now  and  then  meet  with 
reflex  phenomena  in  the  negro,  referable  to  disease  of 
the  nose  and  belonging  to  the  same  category  of  affections ; 
and  it  is  possible  that  a  fair  proportion  of  cases  of  the 
convulsive  asthma  which  occur  in  that  race  may  have  a 
similar  origin.  One  of  the  most  pronounced  cases  of 
"reflex  asthma"  which  I  have  ever  seen,  and  m  which 
the  asthmatic  paroxysm  could  he  produced  at  will  by  irri- 
tation of  tin  nasal  sensitive  ana  with  the  probe,  i iccurred 
in  the  person  of  one  of  tie  blackest  representatives  of 
the  Ethiopian  race,  in  this  people  the  exquisite  delicacy 
of  the  sense  of  smell,  the  prominent  development  of  the 
turbinated  bodies,  and  the  consequent  increased  amount 
of  Burface  exposed,  would  seem  to  invite  the  paroxysm 


in  those  surrounded  by  the  conditions  Unit  provoke 
it.* 

Structural  /'  -In  persons  affected  with  the 

sympathetic  forms  ot  corj  /a  or  rhinitis,  the  mucous  mem- 
brane of  the  nasal  passages,  and.  in  some  instances,  of  the 
whole  respiratory  tract    i-  the  seat  of  a   peculiar  hyper- 
desia,  whose  origin  and  characteristics  will  be  "more 

fully  diBCU88ed,   later  on.  under  Pathology. 

During  the  paroxysm  this  hyperesthesia  is  altogether 

out  ol  proportion  to  that  which  IS  ordinarily  met  with  in 
simple  inflammation  of  the  nasal  passages,  and  is  often 
increased  by  remedies  which  ordinarily  control  effect- 
ually the  deranged  sensibility  of  simple  coryza  or  chronic 
rhinitis.  Indeed,  in  a  large  number  of  the  class  of  cases 
commonly  known  as  "reflex  nasal  Di  this  irri- 

tability is  so  exquisite  as  to  render  tin-  contact  of  the 
blandest  applications  unbearable  to  the  patient,  and  this 
apart  from  the  presence  of  any  of  the  exciting  ca 
of  the  paroxysm.  This  often  renders  the  topical  treat- 
ment of  existing  nasal  disease  a  matter  of  considera- 
ble difficulty,  not  only  at  the  time  of  the  paroxysm,  but 
.also  in  the  interregnum  of  so-called  immunity.  It 
also  often    predisposes  to  coryza  from   apparently  trivial 

causes. 
Tin-  hyperesthesia    is    commonly  associated  with  a 

marked  tendency  to  erect  ion  of  the  corpora  cavernosa  ;  and 

both  hyperesthesia  and  cavernous  engorgement  I  believe, 
in  opposition  to  Daly,  Hoe.  and  Hack,  to  be  purely  sec- 
ondary phenomena,  dependent,  in  all  probability,  upon 
some  central  irritation  or  paresis  (see.  also,  section  on 
Patholog]  I. 

The  BWelllngof  the  corpora  cavernosa  is  not.  therefore, 
absolutely  necessary  to  the  production  of  the  nasal  retiex, 
and  must  be  considered,  in  many  instances  at  least,  not 
the  originator,  but  the  vaso-motor  accompaniment  of 
the  reflex  act.  Repeated  or  permanent  engorgement  of 
these  bodies  undoubtedly  predisposes  to  and  increases  the 
retiex  lrillihllllx  c  1  the  n  isal  lossa-.  in:!  tluir  ereitir.n 
may  precede,  in  point  of  time,  the  evolution  of  the  retiex 
act  ;  but  it  is  at  the  same  time  equally  true  that  the  hitter 
may  odour  without  any  change  in  the  cavernous  bodies 
appreciable  to  the  eye. 

I  have  not  been   able  to   discover  any  structural  pecu- 
liarities in  the  skeleton  of  the   head  which  might  servi 
differentiate  this  class  of  cases  from  other  intranasal  pro- 
cesses.     While  in  some  the  interior  turbinated  bonef 
pointed  out  by  Harrison  Allen,  lie  well  above  the  tloorof 

the  nostril,  1  am  inclined  to  regard  this  elevated  condition 
as  an  inconstant  anatomical  feature. 

Glasgow60  has  observed  in  cases  of  sympathetic  rhinitis 
an  abnormal  pallor  of  the  mUCOUS  membrane,  w  Inch  he 
explains  on  the  theory  of  spasm  of  the  arterioles — due  to 
an  increased  vascular  tone  caused  by  an  augmented  action 
of  the  vaSO-COnstrictora  With  this  arterial  spa-m  occurs 
general  arterial  tension,  the  onward  flow  of  the  more 
solid  portions  of  the  blood  is  prevented,  and  the  cavern- 
ous bodies  ol  the  mucous  membrane  become  infiltrated 
with  escaping  white  corpuscles  and  the  liquor  sanguinis. 
This  view,  he  thinks,  is  supported  by  the  favorable  action 
of  remedies  which  cause  arterial  dilatation,  such  osatro- 
pin  and  amy]  nitrite.  This  prominent  feature — /.<.,  pro- 
nounced paleness  disproves,  he  believes,  the  possibility 
of  congt  stion  of  the  cavernous  bodies. 

In  the  class  of  cases  we  are  discussing,  the  nasal  pas- 
-  mav  be  entirely  free  of  any  well-defined  structural 
lesion  ;  or,  on  the  other  hand,  may  be  the  scat  of  almost 
any  pathological  process  met  with  in  these  cavities.  A 
common  condition  is  the  hypertrophic  stage  of  Ordinary 
inflammation,  or  pronounced  congestion  of  the  mucous 

membrane,  more  marked  over  the  area  of  the  cavernous 
tissue.  In  another  case  we  find  a  deflected  septum,  an 
unusually  prominent  turbinated  bone,  or  other  deform- 
ity of  the  intra  nasal  framework  ;  in  still  another,  one 
or  more  nasal  polypi,  and  so  on.  Sometimes  the  nasal 
fossa'  are  more  or  less  completely  obstructed,  while  in 
others  the  lumen  of  the  nostrils  is  normal  or  even  very 


♦Since  reporting  my  first  omb  of  ••  tiav --asthma''  hi  the  negro,  two 
similar  casus  have  come  under  my  observation. 
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capacious.  Atrophic  conditions  arc  very  seldom  met 
with  ; 61  very  extensive  atrophy  I  have  never  seen. 

The  role  of  intranasal  disease  in  the  production  of  re- 
flex phenomena  will  be  considered  under  the  head  of 
Pathology. 

The  appearances  of  the  pharynx  and  lower  air-passages 
will  depend  usually  upon  the  diseased  condition  of  the 
nasal  fossa?,  and  may  accordingly  be  of  the  most  mani- 
fold nature. 

Symptoms.  —  General  Characteristics.  —  The  attacks 
which  characterize  the  affection  are  paroxysmal,  occa- 
sionally showing  a  decided  tendency  to  periodicity,  and 
majr  occur  at  any  time,  but  more  commonly  at  night,  when 
the  recumbent  posture  is  assumed,  or  when  the  patient  lies 
on  the  more  affected  side.  Varying  greatly  in  duration 
from  a  few  moments  to  several  hours,  the  paroxysm 
either  passes  off  spontaneously  or  is  terminated  by  sneez- 
ing, with  or  without  a  copious  discharge  of  mucus  or 
serum  from  the  nostrils.  Several  attacks  may  occur  dur- 
ing the  day  or  night,  except  when  the  paroxysm  is  pro- 
longed, in  which  event  only  one  seizure  takes  place  during 
the  twenty-four  hours.  The  onset  may  be  sudden  and 
Avithout  warning,  or  it  may  be  preceded  by  a  variety  of 
sensations  either  referable  to  the  nasal  apparatus  itself  or 
to  a  distant  organ.  Under  the  former  head  may  be  men- 
tioned sneezing,  itching,  tickling,  sense  of  a  foreign  body 
present,  dryness  or  fulness  of  the  nasal  passage  or  throat, 
or  sudden  and  complete  stoppage  of  one  or  both  nasal 
passages.  Under  the  latter  are  itching  and  other  sensa- 
tions in  the  eyes  or  ears,  or  a  sense  of  formication  in 
various  parts  of  the  body,  and  a  sense  of  fulness,  dull- 
ness, or  even  pain  in  some  organ  remote  from  the  nasal 
fossae. 

There  are  generally  one  or  more  symptoms  which  pos- 
sess more  prominence  than  the  others  ;  or  a  number  may 
be  prominently  associated  in  the  same  individual,  nota- 
bly in  the  case  of  coryza  vasomotoria  periodica.  The 
grouping  together  of  several  of  the  more  common  sj-mp- 
toms  of  this  disease  was  formerly,  and  is  now  generally, 
known  as  hay-asthma.  In  some  persons  they  only  ap- 
pear in  connection  with  some  physiological  process,  as 
menstruation,  coitus,  etc.;  in  others,  only  during  certain 
months  of  the  year  or  in  the  presence  of  brusque  temper- 
ature-changes. When  the  paroxysms  show  a  decided 
tendency  to  periodicity,  coming  on  at  or  about  the  same 
hour  every  day,  it  will  be  observed  that  in  this  case  a 
more  or  less  pronounced  neurotic  temperament  is  present, 
and  that  apart  from  any  so-called  hysterical  manifesta- 
tions. 

Analysis  of  Individual  Symptoms. — Symptoms  Referable 
to  the  Organs  of  Special  Sense.  Nasal  Apparatus.  The 
most  prominent  symptoms  which  arise  from  the  peculiar 
irritability  of  the  nasal  passages  in  this  disease  are  cough  ; 
perversion,  abrogation,  or  complete  suspension  of  the  ol- 
factory function  ;  persistent  itching,  generally  referred  to 
the  end  of  the  nose  ;  epistaxis ;  redness  of  the  external  in- 
tegument, with  occasional  desquamation  of  the  cuticle; 
sneezing,  obstruction,  and  the  discharge  of  a  limpid  fluid 
from  one  or  both  nostrils  ;  pain  along  the  bridge  of  the 
nose,  with  occasional  tenderness  on  pressure. 

Nasal  cough  is  exceedingly  common,  is  always  parox- 
ysmal, and  varies  in  character  from  a  short,  explosive, 
cough-like  sound  to  paroxysms  of  great  violence.  In  one 
case  under  my  observation  these  were  so  distressing  and 
severe  that  the  patient,  a  woman,  on  their  approach  had 
to  kneel  upon  the  floor  and  fix  the  body  against  some  un- 
yielding substance,  so  great  was  the  convulsive  bodily  agi- 
tation. 

The  cough  is  generally  short,  dry,  hacking,  or  bark- 
ing *  in  character,  and  may  be  the  only  symptom  for 
which  the  patient  seeks  relief.  It  is  unaccompanied  by 
expectoration,  and  may  be  preceded  or  accompanied  by 
uneasy  sensations  (prickling,  tickling,  dryness,  sense  of 
foreign  body,  etc.)  referable  to  the  larynx,  and  generally 
to  the  region  of  the  cricothyroid  space.     In  some  per- 


*  The  so-called  hysterical,  barking  cough  of  children  sometimes  finds 
its  explanation  in  irritation  about  the  nasal  cavities  which  is  overlooked 
by  the  attendant. 


sons  a  distinct  laryngeal  cough  is  added  to  the  nasal; 
that  is  to  say,  a  double  cough  is  present — a  condition 
which  may  be  described  under  the  title  dibechia. 

Itching  at  the  end  of  the  nose  is  very  commonly  a 
symptom  of  irritation  about  the  posit  rior  portions  of  "the 
nasal  fossae,  and  the  same  may  lie  said  of  the  intense 
redness  of  the  external  nose  so  frequently  symptomatic 
of  nasal  affections.  The  paroxysms  of  the  disease  are 
sometimes  terminated  by  a  copious  haemorrhage  from  the 
nose,  or  the  latter  may  be  present  from  the  outset  of  the 
attack. 

Sneezing  is  a  prominent  feature.  It  may  occur  at  any 
period  of  the  day  or  night :  but  most  commonly  early 
in  the  morning,  on  rising,  or  in  the  evening  after  sun- 
set. 

The  paroxysms  vary  greatly  in  duration  and  severity, 
and  are  brought  on  by  the  most  trivial  circumstances. 
Getting  out  of  bed,  the  exposure  of  the  eyes  to  light, 
mental  impressions,  the  slightest  draught  of  air,  opening 
a  dusty  book,  and  a  host  of  such  agencies  are  alone  suf- 
ficient to  provoke  them.  In  one  case  they  were  excited 
whenever  the  patient  cleaned  his  teeth  ;  in  another  the 
simple  act  of  combing  the  hair  invariably  gave  rise  to  at- 
tacks of  sneezing  and  tinnitus  aurium.  In  both  these 
cases  a  cure  was  effected  by  removal  of  the  intra-nasal 
irritability. 

A  frequent  nasal  symptom  is  the  copious  discharge  of 
a  thin,  watery  fluid,  which  at  times  is  sufficiently  acrid 
to  excoriate  the  nares  and  upper  lip.  It  varies  greatly  in 
amount  ;  in  some  instances  the  patient  has  to  sit  for 
hours  over  a  basin  or  bucket,  into  which  the  discharge 
literally  pours. 

Organ  of  Hearing.  The  symptoms  referable  to  the  or- 
gan of  hearing  are  tinnitus,  pain  in  the  ear,  itching  of, 
and  accumulation  of  wax  in,  the  auditory  meatus,  sud- 
den stoppage  of  the  Eustachian  tubes,  redness  of  the 
drum-membrane,  and  clicking  and  snapping  noises  in  the 
ear. 

In  1883 Bi  I  called  attention  to  certain  reflex  aural  phe- 
nomena from  nasal  disease,  to  the  recognition  of  which  I 
was  led  by  their  accidental  production  during  operative 
procedures  in  the  nose  ;  and  suggested  their  probable  de- 
pendence on  morbid  states  of  the  turbinated  bodies,  for 
in  certain  cases  I  found  that  they  could  be  reproduced 
by  artificial  stimulation  of  these  structures.  Quite  re- 
cently Dr.  C.  H.  Burnett,63  of  Philadelphia,  in  an  excel- 
lent article,  describes  certain  peculiar  clicking  or  snap- 
ping noises  in  or  about  the  ear,  which  he  refers  to  reflected 
irritation  from  the  turbinated  bones  to  the  muscular  tis- 
sues of  the  velum  and  the  superior  pharyngeal  constrictor 
and  pterygoid  muscles,  producing  clonic  spasm.  In  one 
instance  Dr.  Burnett  produced  the  sounds  artificially, 
when  the  medicated  substance  was  pushed  along  the  in- 
ferior turbinated  bone  into  the  nasal  pharynx.* 

Occasionally  a  peculiar  beating  noise  is  heard,  appar- 
ently upon  the  drum-membrane,  which  may  possibly  be 
due  to  spasm  of  the  tensor  tympani.  The  tinnitus  which 
occurs  from  nasal  disease  is  inconstant,  and  often  depend- 
ent upon  the  condition  of  the  turbinated  tissues.  Itching 
of  the  auditory  canal  is  often  a  prominent  symptom,  and 
the  physician  is  not  infrequently  consulted  on  account  of 
this  condition  alone.  If  the  nasal  symptoms  are  incon- 
spicuous, as  they  sometimes  are,  and  if  nothing  wrong  is 
discoverable  by  physical  examination  of  the  ear,  the  case 
is  liable  to  be  looked  upon  as  one  of  hysteria,  or  as  the 
expression  of  some  illy-defined  neurosis. 

The  diagnosis  of  the  reflex  nature  of  these  phenomena 
depends  upon  the  absence  of  disease  of  the  Eustachian 
tubes  and  auditory  apparatus,  their  immediate  disappear- 
ance with  the  cure  of  the  nasal  affection,  and,  in  some 
cases,  the  possibility  of  their  artificial  reproduction  by 
irritation  of  the  nasal  mucous  membrane. 

Now  and  then  an  enormously  swollen  and  congested 
condition  of  the  auricles,  coming  on  suddenly  and  disap- 
pearing as  rapidly,  is  observed,  which  may  be  regarded 


*  Clonic  spasm  of  the  6oft  palate,  with  objective  noises  in  the  ear.  de- 
pendent upon  neuralgia  of  the  trigeminus,  have  since  been  observed  by 
Schech  (Munchner  med.  Presse,  1SSB,  No.  22,  Reprint). 
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as  analogous  to  the  appearance  of  these  structured  after 
section  of  thi  etic  in  the  neck.     It  is  sometimes 

associated  with  intensi  itching  of  the  auditory  meatus. 

a  oi    Visii m.      The  conj  ind,    in  Borne  in- 

inflammatory   condition    of  the  conjunctiva?, 
■vs  1 1  i  •  - 1 1  i    so  of  ten  observed  in section  with  nasal  dis- 
ease  is  genei        ex  pi. ink  J  on  the  i  heorj  i  d  i  (tension  of 
immation  through  the  nasal  duel  .  but  it  is  probable 
i  lial  Buch  an  evcnl  occurs  li  i  ntly  than  is  gi 

ally  Btippi  [  am  inclined  to  regard  the  dilatation 

of  the  conjunctival  vessels,  in  a  l  portion  of  cases, 

as  a  reflex  vaso  motor  phenomenon,  the  vessel  dilatation 
being  kepi  up  by  constant  irritation  of  the  most  sensitive 
spots  in  the  nasal  passages.  In  the  Bame  manner  may  be 
explained  the  recurrent  herpes  and  keratitis  which  are 
in  connection  with  nasal  diseases,  the  phenom 
in  these  cases  being  called  forth  by  trophic  disturb- 
ances.*1 In  long-standing  cases  the  conjunctival  vessels 
ma,  permanently  dilated,  and  even  varicose,  a 

lition  bi   i  seen  on  eversion  of  the  lids.     Added  to 

this  there  is  generally  irritation  of  the  Meibomian  glands, 
and  a  tendency  to  the  collection  of  yellowish  secretion  at 
the  inner  canthi.  Itching  in  the  latter  locality  is  not  un- 
common.  Associated  with  these  symptoms  is  a  more  or 
less  constant  sense  of  constriction  about  the  forehead  and 
between  the  ej  es,  and  a  dull  feeling,  sometimes  amount- 
ing in  pain,  in  the  eyeballs. 

During  the  paroxysm  there  is  increased  lachrymation, 
the  eyelids  become  puffy  and  cedematous,  and  even  a  state 
of  chemosis  may  develop,  Sometimes  vision  is  com- 
pletely interfered  with,  and  everything  becomes  blurred 
before  the  eyes  until  the  attack  passes  off.  Muscaevoli- 
tantes  have  been  not  infrequently  observed. 

1  have  several  times  seena  peculiar  spasmodic  twitch- 
ing of  the  eyelids  which  seemed  to  depend  upon  rc- 
flected  irritation,  for  it  occurred  only  during  the  tempo- 
rary aggravation  of  the  nasal  affection.  The  abnormally 
hypersemic  condition  of  the  orbital  tissues  may  lead 
eventually  to  increased  intra-ocular  pressure  and  the  con- 
sequences  dependent  thereon. 

Organ  of  Taste.  Owing  to  the  close  physiological  al- 
liance between  the  senses  of  taste  and  smell,  morbid  con- 
ditions of  the  former  are  frequent  accompaniments  of 
the  impeded  discharge  of  the  latter  function.  The  reflex 
neuroses  of  taste  are  imperfectly  understood ;  they  usually 
consist  in  abrogation,  perversion,  or  destruction  of  the 

special    sense.      The   perversion   Of   taste   is  .sometimes  so 

great  as  to  interfere  with  digestion,  by  creating  a  distaste 
for  food  and  the  consequent  interference  with  its  proper 
reception  by  the  digestive  apparatus. 

Pharynx.  Larynx.  Mouth.  Patients  suffering  from 
rhinitis  sympathetica  frequently  complain  of  tingling  or 
itching  sensations  in  various  portions  of  the  larynx, 
pharynx,  and  roof  of  the  mouth.  In  the  larynx  they 
create  a  tendency  to  cough;  in  the  mouth  and  pharynx 
there  is,  in  addition,  oft  en  an  irresistible  desire  to  scratch 
the  itching  surfaces.  Sudden  congestion  of  the  oro- 
pharyngeal and  laryngeal  membranes  is  not  infrequently 
observed,  alternating  sometimes  with  pronounced  pallor 
of  the  parts.  The  engorged  conditions  of  the  vessels  is 
occasionally  such  thai  rupture  occurs,  with  considerable 
loss  of  blood.  In  a  professional  colleague  the  prostra- 
tion fr the  hemorrhage  was  sufficiently  great  to  con- 
fine him  to  bed  for  several  days. 

Marked  increase  in  the  amount  of  the  salivary  secre- 
tion, a  swollen,  sodden  condition  of  the  gums,  and  her- 
petic eruptions  about  the  mouth  and  throat,  are  also  ob- 
served in  connection  with  the  paroxysms  of  this  class  of 
neurosi  b. 

Power  Respiratory  Apparatus;  Dyspnoea,  Asthma. 
The  dyspnoea  which  proceeds  from  reflected  nasal  irrita- 
tion varies  greatly  in  degree.  At  times  it  is  slight,  pro- 
voking "iih  a  taint  oppression  or  consciousness  of  ob- 
struction tn  the  respiratory  forces — a  perceptible  sense  of 
antagonism  between  the  acts  of  expiration  and  inspira- 
tion.    At  others  the  difficulty  in  breathing  is  violent, 

spasmodic,  and,  in  some  instances,  apparently  dangerous 

to  life.     This  symptom  is  one  of  the  most  interests 
the  phenomena  of  sympathetic  rhinitis 


I  >\  Spncea  may  be  the  result  Of  purely  mechanical  causes, 

or.  as  in  the  case  of  sympathetic  rhinitis,  may  he  due  to 
reflected  irritation  from  the  nose.  It  is  generally  sup- 
posed that  difficulty  of  respiration  from  the  formei  cause 
only  occurs  when  the  impediment  t"  breathing  is  situ- 
ated in  the  lo  itus,  which  latter  channel  has,  by 
common  consent  been  invested  with  the  peculiar  and  ex- 
ve  pti\ Hi  nducting  the  air  to  and  from  tin- 
lower  air-passages.  It  is  therefore  stated  authoritatively 
that  the  difficulty  of  breathing  through  the  nose,  which 
may  he  termed  nasal  dyspnoea,  occurs  only  when  the  in- 
ferior meatus  is  in  some  way  or  other  obstructed.  This  is 
in  part  erroneous,  for  I  now  and  then  see  cases  in  which 
Blight  nasal  dyspnoea  is  a  prominent  Bymptom,  and  in 
which  the  lower  meatus  is  perfectly  tree,  the  obstruction 
luiii  i  to  the  upper  and  middle  channels.  The 
cause  of  the  dyspnoea  in  these  cases  Bprings,  it  seems  to 
me,  from  a  twofold  source:  (i)  From  obstruction  to  the 
air-cunent  ;  and  (2)  from  disturbance  of  tin-  physiological 
relations  between  the  olfactorj  Bense  and  the  respiratory 
process. 

Not  infrequently  the  dyspnu-a  assumes  the  form  of  a 
distinct  a-thmalic  attack,  which  comes  on,  a-  a  rule,  sud- 
denly and  lasts  for  a  few  moments  only,  or  may  he  pro- 
longed for  hours.  During  the  paroxysm  the  patient  pre- 
sents the  characteristic  distressing  appearances  of  one 
Buffering  from  BO-called  nervous  asthma.  IP-  breathes 
with  open  mouth,  and  the  sibilant  and  sonorous  r&les  are 

generally  loud  enough  to  be  heard  without  auscultating 
the  chest.  Tin-  paroxysm,  which  may  he  occasionally 
excited  by  artificial  stimulation  of  the  nasal  mucous  mem- 
brane, pa"es  away  gradually,  sometimes  as  suddenly  as 

it  came,  leaving  the  patient  in  a  state  of  great  weal.; 
or  nervous  prostration.     The  nose  is  usually  tilled  with  a 
more  or  less  fluid   mucus,  upon  the  expulsion  of  which 
the  paroxysm  subsides. 

Children  are  by  n mis  exempt  from  the  asthmatic 

manifestation  ;  on  the  contrary.  1  am  inclined  to  regard 
it  as  of  frequent  occurrence  in  early  life.  I  have  met 
with  well-marked  asthmatic  paroxysms  df  the  greatest 
severity  in  children  suffering  from  this  affection  at  the 
.-ilm-s  of  one  month,  two  years,  and  five  years,  and  in  one 
case  the  parents  stated  that  the  child  had  suffered  from 
asthma  ever  since  it  was  horn.  In  the  asthma  of  child- 
hood the  nasal  passages  should  always  he  systematically 
and  carefully  explored,  to  exclude  or  determine  the  i 
ence  of  any  source  of  reflected  irritation. 

Especially  remarkable  is  the  association  of  retlex  asthma 
in  children  with  affections  of  the  skin,  and  notably  milk- 
ClUSt  and  nettle  rash. 

Nervous  System.  The  symptoms  referable  to  the 
nervous  system  proper  are  sufficiently  numerous.  The 
most  frequent,  perhaps,  are  those  which  are  referable  to 
disturbance  in  the  domain  of  the  tifth  nerve,  its  branches 
and  connections,  of  these,  the  most  commonly  encoun- 
tered  are  supra-  and   infra-orbital,   facial,  occipital,   and 

dental  neuralgia.  Less  frequently  met  with  are  neural- 
gic affections  Of  the  pharynx,  larynx,  and  neck. 

Headache  of  varying  intensity  is  oft<  □  associated  with 

swelling  of  the  intranasal  tissues,  and  it  is  not  improb- 
able that  a  certain  proportion  of  the  headaches  occurring 
at  the  menstrual  epoch  may  depend  upon  the  physiolog- 
ical erection  of  these  tissues  which  is  sometimes  seen  at 
the  monthly   period. 

It  has  been  known  for  along  time  that  convulsions, 
and  even  a  condition  resembling  acute  hydrocephalus, 
may  every  now  and  then  occur  in  connection  with  the 
ordinary  nasal  inflammation  of  childhood.  The  depend- 
ence of  choreiform  attacks  and  epileptic  seizures  upon 
affections  of  the  nasal  passages  has  also  been  inferred 
from  their  complete  dissipation  with  the  cure  of  the 
nasal  disease.  I  have  once  seen  marked  choreic  convul- 
sions  disappear  during  the  treatment  of  a  nasal  catarrh, 
and  it  is  quite  possible  that  in  the  cases  of  epilepsy  in 
which  the  "aura  '  starts  in  the  nose  it  may  be  connected 
in  some  way  with  structural  disease  of  that  organ. 

Anion-  the  Bymptoms  referable  to  disturbance  of  the 
nervous  apparatus  may  be  mentioned  cardialgia,  attacks 
resembling   angina    pectoris,    rheumatic    pains,    itching, 
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Nose. 
Nose. 


horripilation  and  formication  in  various  parts  of  the 
body,  spasm  of  the  laryngeal  adductors,  of  the  muscles 
of  the  face,  neck,  etc.,  and  functional  and  spastic  aphonia. 

In  some  cases  of  long  standing  the  whole  nervous  ap- 
paratus is  profoundly  involved,  and  there  is  scarcely  a 
known  neurotic  symptom  which  may  not  make  its  ap- 
pearance at  some  period  or  other  of  the  disease. 

Exciting  Causes  of  the  Paroxysm. — The  exciting 
causes  of  this  form  of  neurosis  are  legion.  Anything 
that  tends  to  increase  the  unnatural  hyperesthesia  of  the 
respiratory  membrane  may  provoke  an  attack  (see  article 
on  Larynx,  Catarrhal  Affections  of  the,  in  vol.  iv.). 

My  own  observations,  based  on  the  analysis  of  a  large 
number  of  cases,  teach  (1)  that  there  is  practically  an  in- 
finite number  of  causes  which  may  precipitate  the  attack  ; 
(2)  that  one  irritant  is  of  itself  insufficient  to  produce  the 
paroxysm,  the  latter  being  only  possible  from  abnormal 
functional  activity  of  the  nerve-centres,  inherited  or  ac- 
quired ;  (3)  that  in  the  majority  of  cases  the  paroxjTsms 
are  induced  by  a  variety  of  agencies  differing  entirely  in 
character  and  mode  of  operation,  and  even  in  those  cases  in 
which  there  is  apparently  only  one  exciting  cause  it  will 
generally  be  discovered  that  there  are  conditions  which 
bring  about  the  attack  other  than  the  alleged  solitary  ex- 
citing cause  ;  (4)  that  the  latter  may  be  operative  only  dur- 
ing certain  periods  of  the  year,  or  may  provoke  a  par- 
oxysm, without  regard  to  season,  whenever  applied  ;  (5) 
that  it  may  be  said,  in  general,  that  the  exciting  cause 
may  produce  its  effect  by  direct  or  indirect  (reflex)  irrita- 
tion of  the  sensitive  nerves  of  the  nasal  and  other  mucous 
membranes,  through  olfactory  impression  or  through 
simple  associatipn  of  ideas,  or  the  same  result  may  be 
brought  about  by  physical  or  mental  over-exertion  or 
emotional  excitement ;  (6)  that  typical  paroxysms  occur 
in  some  persons  at  any  season  of  the  year,  from  a  variety 
of  causes,  but  especially  from  sudden  changes  in  the  tem- 
perature, or  from  electrical  disturbances  of  the  atmos- 
phere ;  (7)  that  paroxysms  may  be  produced  as  reflex 
phenomena  from  irritation  of  a  distant  organ,  or  from 
some  excitation  starting  in  the  nerve-centres  themselves  ; 
(8)  finally,  that  pollen  is  only  one  of  a  host  of  exciting 
causes,  and  there  is  reason  to  believe  that  in  some  cases 
in  which  it  is  supposed  to  be  the  excitant  it  has  little  or 
no  influence  at  all. 

As  an  illustration  of  the  effect  of  a  purely  psychical 
impression  in  the  production  of  the  paroxysm,  I  would 
call  attention  to  my  experiment  with  an  artificial  flower, 
related  at  the  seventh  annual  meeting  of  the  Laryngo- 
logical  Association,65  and  reported  afterward  in  full  in 
the  American  Journal  of  the  Medical  Sciences,  Januarv, 
1886. 

Pathology. — We  are  at  present  passing  through  a  rev- 
olution of  sentiment  in  regard  to  the  pathology  of  certain 
affections  whose  external  phenomena,  at  least,  are  chiefly 
or  wholly  manifested  in  the  respiratory  apparatus,  and 
notably  its  upper  segments.  Phenomena  inexplicable  on 
commonly  accepted  beliefs  have  received  their  fitting  ex- 
planation in  morbid  conditions  of  these  structures,  linked 
to  a  disordered  state — imperfectly  defined,  it  may  be — of 
the  vaso-motor  sympathetic.  Especially  is  this  true  of 
that  interesting  group  of  symptoms  known  as  "  hay-fe- 
ver," but  for  which,  I  think,  the  term  coryza  vasomotoria 
periodica  is  a  more  appropriate  appellation. 

The  various  theories  advanced  in  explanation  of  the 
nasal  reflex  neuroses  have  already  been  considered,  and 
it  remains  for  me  to  recapitulate,  as  briefly  as  possible, 
the  principal  articles  of  my  own  belief. 

According  to  my  conception,  as  outlined  in  several  ar- 
ticles published  during  the  last  few  years,  the  so-called 
nasal  reflex  neuroses,  whether  taken  singly  or  collective- 
ly, as  in  the  case  of  the  ensemble  of  phenomena  known  as 
"hay-fever,"  may  be  regarded  as  the  protean  manifesta- 
tions of  a  morbid  condition  to  which  I  have  given  the 
name  rhinitis,  or  coryza  sympathetica,  and  which  is  char- 
acterized by  a  hyperocsthetic  condition  of  the  vaso-motor 
nerve-centres,  linked  to  a  peculiar  excitability  of  the  nasal 
mucous  membrane  and  cavernous  tissues.  For,  if  we 
inquire  what  condition  or  conditions  are  common  to  them 
all,  what  morbid  process  is  capable  of  producing  them, 


either  singly  or  in  combination,  and  how  phenomena 
apparently  so  widely  different  in  character  and  anatomi- 
cal sphere  of  operation  may  be  traced  to  a  solitary  source, 
we  find  the  answer  in  certain  more  or  less  clearly  defined 
changes  in  the  nasal  apparatus,  and  in  a  certain  exalted 
state  of  the  sympathetic  nervous  system,  to  which  latter 
we  instinctively  turn  as  the  organ  most  conspicuously 
concerned  in  the  evolution  of  purely  reflex  acts.  In 
whatever  relation  the  local  nasal  affection  and  the  condi- 
tion of  the  sympathetic  stand  to  each  other  in  the  matter 
of  cause  and  effect,  they  must  both  be  regarded  as  insep- 
arable factors  in  the  production  of  the  phenomena  under 
consideration.  It  matters  not  to  what  hypothesis  the 
path  of  speculation  may  lead.  Of  this  we  can  be  reason- 
ably sure,  that  in  order  to  the  production  of  the  charac- 
teristic symptoms  of  this  disease  a  certain  excitability  of 
the  nasal  passages  is  necessarj',  plus  an  exalted  state  of 
the  central  nervous  system. 

From  our  present  knowledge  of  the  disease  falsely 
called  "hay-fever,"  for  example,  it  seems  diflicult  to  es- 
cape the  conclusion  that  its  pathology  is  intimately  in- 
terwoven with  a  morbid  condition  of  the  vaso-motor 
sympathetic,  and  probably  a  hypersensitive  state  of  the 
nerve-centres  themselves.  "When  we  recall  the  fact  that 
in  the  famous  section  of  the  sympathetic  in  the  neck,  by 
Claude  Bernard,  symptoms  similar,  or  closely  allied,  to 
the  phenomena  of  hay-fever  were  produced  ;  when  we 
reflect  upon  the  results  reached  by  Prevost  in  his  experi- 
ments on  the  spheno-palatine  ganglion,  is  there  not  a  clew 
to  lead  us  through  the  labyrinth  of  our  difficulties  to  a 
rational  solution  of  the  question  ?  Whatever  be  the  es- 
sential cause  of  the  disorder,  do  not  its  phenomena  point 
directly  to  a  circumscribed  disturbance  of  the  vaso-motor 
sympathetic  ?  What  the  histological  condition  of  the 
centres  or  the  nerves  themselves  may  be,  is,  in  the  pres- 
ent state  of  our  knowledge,  a  matter  of  conjecture  ;  but 
this  much  is  probable,  that  their  normal  impressibility  is 
so  increased  that  when  subjected  to  various  forms  of 
stimulation  an  explosion  of  nerve-force  takes  place,  which 
is  represented  to  our  senses  by  certain  vaso-motor  dis- 
turbances in  the  nasal  passages  and  other  portions  of  the 
mucous  tract  dominated  by  the  cervico-occipital  sympa- 
thetic. The  organs  which  bear  the  brunt  of  the  attack 
are  the  nasal  passages,  and  the  exalted  condition,  ere- 
thism of  the  turbinated  corpora  cavernosa,  is  therefore 
the  leading,  distinguishing,  and  characteristic  feature  of 
the  paroxysm,  constituting,  as  it  were,  the  central  symp- 
tom, around  which  the  other  phenomena  of  the  paroxysm 
are  grouped,  and  from  which  many  of  them  proceed, 
either  as  the  result  of  mechanical  causes  or  from  reflex 
action.  Whatever  be  the  exciting  cause  of  the  paroxysm, 
the  tendency  to  secondary  erection  of  this  tissue  plays  an 
important  role  in  its  mechanism,  and,  just  as  in  an  ordi- 
nary coryza,  the  central  S3'mptom,  the  most  prominent 
condition,  is  represented  by  the  swelling  of  the  cavernous 
bodies. 

For  practical  purposes,  then,  we  may  regard  the  affec- 
tion as  a  coryza  dependent  upon  some  derangement  of 
the  nerve-centres  as  its  essential  cause. 

In  calling  special  attention  to  the  irritability  of  the  nasal 
erectile — or  contractile — tissue,  I  do  not  by  any  means 
seek  to  overlook  the  vaso-motor  manifestations  in  other 
portions  of  the  respiratory  apparatus,  and  even  in  other 
organs  not  directly  connected  with  it.  On  the  contrary, 
the  explosion  of  vaso-motor  force  expends  itself  upon 
other  portions  of  the  tract  dominated  by  the  cervico- 
occipital  sympathetic.  Just  as  in  a  cold  in  the  head  we 
have  symptoms  referable  to  the  lower  respiratory  tract, 
aural  apparatus,  eye,  etc.,  so  in  this  form  of'  s3Tmpathetic 
coryza  we  have  disturbances  in  these  and  other  organs  of 
the  body.  But  when  the  nose  is  the  organ  chiefl}'  involved, 
the  symptoms  which  stand  out  in  conspicuous  prominence 
are  those  which  spring  from  the  erection  of  the  turbinated 
tissues.  That  the  manifestations  included  under  the  head 
of  asthma,  cough,  congestion  of  the  conjunctiva,  etc.,  may 
proceed  from  this  source  alone,  is  shown  by  their  immedi- 
ate dissipation  upon  the  removal  of  the  source  of  irritation 
in  the  nasal  passages  by  topical  applications,  instrumental 
interference,  or  by  the  artificial  contraction  of  the  swollen 
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tissues.  I  have  been  able  to  illustrate  'hi-  bj  the  follow- 
ing experiraenl  :  In  tlie  i  ourse  ol  treatmi  Ql  ol  "in-  oi  mj 
i  ases  wiiii  the  cautery,  I  noticed  that,  when  the  applica 
tii his  u ,  ic  confined  to  one  nostril,  the  phenomena  ref<  ra- 

ble  to  the sponding  sideoi  th<  head  were  completely 

dissipated,  while  those  ol  the  opposite  side  persisted  and 
were  onlj    removed  upon  cauterization  of  the  mui 
membrane  of  that  side. 

\\  bile,  then,  ii  is  probably  true  thai  certain  Btates  of 
the  nasal  passages  are  necessary  to  the  production  of  a 
paroxysm,  ii  is,  at  the  same  time,  equally  demonstrable 
thai  these  an  nol  always  dependent  upon  well-defined 
local  uasal  disease,  bul  that,  in  a  number  of  cases,  sucb 
o  i  inall]  broughl  about  by  abnormal  ex- 
citability nt  the  vase-motor  centres  from  inherited  <>r 
acquired  disease.  The  problem,  then,  presents  for  con- 
sideration two  important  conditions— on  the  one  hand, 
the  local  nasal  phenomena,  and,  on  the  other,  the  etio- 
lations  of  the  central  nervous  system.  In  allot- 
ting to  each  it>  respective  causative  significance,  care 
should  in- 1  a  ken,  in  avoiding  the  Bcyllaof  the  neurologist, 
ool  to  be  too  closelj  attracted  to  the  Chary  bdis  of  another 
form  of  specialism. 

I  am  inclined,  therefore,  to  transfer  the  point  of  great- 
est excitability  from  the  peripheral  ends  of  the  nerve- 
filaments  to  the  nerve-centres  themselves.  While  1  do 
not  deny  the  possibility  of  a  hyperaesthetic  condition,  or 
even  of  organic  changes  in  the  terminal  filaments  of  the 
sensitive-  nerves,  as  an  occasional  factor,  and  while  aware 
of  the  want  of  experimental  proof  in  favor  of  the  view 
advanced,  still  the  theory  of  a  central  excitability  seems 
to  me  to  offer  a  more  adequate  and  comprehensive  explana- 
tion of  the  varied  phases  of  the  disease.  Upon  this  the- 
ory can  be  besl  explained,  moreover,  the  occurrence  of 
paroxysms  from  irritation  reflected  from  various  parts 
of  the  body  remote  from  the  nasal  passages.  The  weight 
of  clinical  evidence,  too,  is  in  favor  of  disordered  func- 
tional activity  of  the  nerve-centres,  as  against  organic 
alteration  of  the  peripheral  sensitive  nerves.  Finally,  it 
is  probably  not  at  the  terminal  ends  of  these  filaments, 
but  in  the  centres  themselves,  that  the  perception  is 
awakened  which  differentiates  one  form  of  irritant  from 

another:  that  the  nerves  themselves  are  bul  the  passive 
channels  through  which  the  impression  is  transmitted, 
and  that  the  production  of  a  paroxysm  by  a  given  irritant 
will  depend,  other  things  being  equal,  upon  the,  so  to 
speak,  discriminating  power  or  peculiar  susceptibility  of 
the  centres  themselves. 

In  accordance  with  the  views  expressed  above,  I  pro- 
posed some  time  ago  to  substitute,  for  the  various  names 
given  to  this  affection,  the  term  coryza  vasomotoria  peri- 
odica—a  term  which,  while  it  does  not  meet  all  the  re- 
quirements of  a  logical  definition,  may  nevertheless  be 
used  provisionally  until  more  exact  knowledge  of  this 
and  allied  processes  I'uniMies  data  for  the  construction 
of  a  better. 

In  assigning  to  the  condition  that  sets  in  motion  this 
peculiar  group  Of   sympathetic  acts,  embraced  under  the 

common  terms  " hay-fever "  and  the  "reflex nasal  neuro- 
ses," the  name  rhinitis,  or  cory/.a  sympathetica,  as  ex- 
pressive of  the  two  leading  pathological  factors  in  its 
etiology,  I  believe  thai  the  pathway  will  be  opened  for 
the  more  rational  interpretation  of  this  scries  of  nasal 
neuroses,  and  the  more  scientific  generalization  of  their 

phenomena. 

A.pproaching  the  problem  from  thK  standpoint,  and 
guided  bj  my  personal  observation,  1  believe  the  pathol- 
ogj  of  the  respiratory  vaso-motor  iieiin.se--  may  be 
summed  up  in  the  following  propositions: 

That  portion  of  the  respirators  apparatus  known  as  the 
naso  bronchial  tract  is.  together  \\  ith  its  appendages  and 
connections,  frequently  the  seal  of  certain  periodical  dis- 
turbances, in  which  paroxysmal  explosions  of  nervous 
force   play  a   conspicuous   part,    and    which   depend,  it    is 

reasonable  to  assume,  upon  some  form  of  sympathetic  or 
vaso  motor  nerve-irritation.     The  vascular  changes,  with 

their  associated  nervous  phenomena,  may  affect  the  up- 
per respiratory  trail  in  its  entirety,  either  appearing  simul- 
taneously or  successively  in  itsditlcrcnt  segments, or  may 


be  Chiefly  manifested  or  localized  in  some  individual  por- 
tion of  tiie  tract  (nose,  pharynx,  larynx,  bronchial  tul  - 
In  the  lattei  case  the  nasal  cavities  and  the  bronchial 
tubes  are  mosl  frequently  the  anas  upon  which  the  ner- 
vous shock  i-  expended,  t in-  t wo  territories  being  seem- 
ingly held  ill  close    reciprocal    re-lat  iolNiip   hy  virtue  of  a 

physiological  law  of  sympathy  between  the  two  extrem- 
ities of  a  mucous  tract.  In  the  one  case  a  sympathetic 
coryza  results ;  in  the  oth<  i  a  bj  mpathetic  bronchitis.* 

In  the  evolution  of  these  reflex  phenomena  two  factors 
are  conspicuously  concerned— a  depraved  condition  of 
the  nerve-centres,  and  an  abnormal  excitability  of  certain 
portions  oi  the  naso  bronchial  tract. 

The    derangement    ot    the   neTVOUS   apparatus    may    be 

transmitted  from  father  to  son,  or  it  may  be  acquired  in 

a  number  of  different  ways.  Thus,  for  example,  it  may 
be  the  result  ,,)  prolonged  irritation  of  the  respiratory 
membrane  <- .;/..  from  nasal  congestion  and  inflammation, 
polypi,  etc.,  chronic  affections  of  the  larynx,  pharynx, 
and  bronchi),  leading  to  repeated  and  continuous  vascular 
disturbances  over  certain  areas  (as,  lor  example,  the  fre- 
quent engorgemenl  of  that  portion  of  the  nasal  cavities 
covered  by  erectile  tissue),  with  subsequent  abnormal 
irritation  of  the  nerve-centres. 

It  thus  conies  to  pass,  after  a  time,  that  theconstant  ex- 
citation of  the  nerve-centres  by  the  peripheral  irritation 
so  alters  their  reflex  excitability  that  they  respond  more 
readily  to  reflex-producing  impressions  When,  there- 
tore,  an  ini  lease  of  peripheral  irritation  occurs,  from 
either  extraneous  influences  or  internal  causes,  a  corre- 
sponding excitation  of  the  centres  is  produced,  which  ex- 
presses itself  in  a  paroxysm.  We  might  draw  a  parallel 
here  between  this  chain  of  events  and  the  mechanism  of 
the  epileptic  attack,  or  the  exaltation  of  the  spinal  ner- 
vous system  from  abuse  or  disease  of  the  generative  ap- 
paratus. 

The-  exalted  state  of  the  centres  may  be  conditioned  in 
another  series  ol  cases,  entirely  independently  of  any  lo- 
cal irritative  process  in  the  respiratory  tract,  by  a  con- 
stant wear  and  tear  of  the  general  nervous  system  from 
a  multitude-  of  c  msi  —  from  the  faulty  nervous  constitu- 
tion which  Beard  has  termed  neurasthenia.  Such  a  con- 
dition, it  is  not  difficult  to  imagine,  might  produce  in  time 
a  disordered  state  of  the  sympathetic  and  an  abnormal 
functional  activity  of  the  vaso-motor  centres. 

In  individuals  affected  with  this  form  of  neurasthenia, 
local  organic  irritation  would  be  more  likely  to  lead  to 
reflex  phenomena  referable  to  the  region  of  the  affected 
part  than  in  those  whose  nerve  centres  had  not  been  sub- 
jected to  the  same  amount  of  functional  strain.  In  the 
vaso-motor  manifestations  under  review  arc  found  simply 
an  application  and  illustration  of  this  natural  law.  Or,  to 
put  it  in  other  words,  the  area  in  which  the  vaso-motor  re- 
flexes occur  will  depend,  other  things  being  equal,  on  the 
seat  of  the  local  pathological  proces: — on  the  localization 
of  the  area  of  peripheral  irritability.  A  polypus  in  the 
nose,  for  example,  would  excite  in  such  a  person  symp- 
toms referable'  to  the  respiratory  system,  while  a  similar 
growth  in  the  rectum  would  elicit  rclle-.x  disturbs] 
referable  to  the  lower  bowed.  Now,  as  then- is  no  tract 
more-  subje-et  to  direct  irritation  from  the  external  world 
than  the  respiratory,  we  should  naturally  look  to  it  for 
manifestations  of  central  vaso-motor  disturbance,  and 
herein  lies  the  answer  to  the  epie-slion  which  may  be  pro- 
pounded :  Why  is  it  that  these  vaso-motor  disturbances 
are  so  often  encountered  in  the  respiratory  tract,  and 
notably  in  the  nasal  passages  V 

In  still  another  class  oi  cases  the  excessive  irritability 
of  the1  nerve-centres  may  find  its  predisposing  cause  in 

pathological  Mates  of  the  system  as  a  whole\  as.  for  i  x- 
ample,  certain  diathetic  conditions;  or  it  may  be  the  re- 
sult of  reflected  irritation  from  individual  parts  of  the 
body. 

There  are  certain  diseases  that  tend  to  abrogate  the 
functional  activity  of  the  nerve-centres,  and  at  the  same 


*  Hence  we  may  apeak  of  coryza,  pharyngitis,  laryngitis  sympathetica, 
rdlng  to  the   organ   in  which  the  vaso-motor  phenomena 
arc  chiefly  manifested. 
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time  show  a  special  proclivity  to  manifest  themselves  or 
leave  traces  of  their  existence  in  the  respiratory  tract.  I 
might  instance  gout,  rheumatism,  certain  fevers,  syphi- 
lis.de. ,  and  it  is  a  clinical  fact  that  the  origin  of  the 
trouble  may  be  traced  to  such  a  source.  It  is  a  familiar 
fact  that  vaso-molor  coryza  was.  and  is  by  some  at  pres- 
ent, supposed  to  be  one  of  the  protean  manifestations  of 
gout,  from  the  alleged  frequency  with  which  it  is  en- 
countered in  those  of  a  gouty  diathesis.  It  is  scarcely 
necessary,  however,  to  point  out  the  inadequacy  of  this 
theory,  and  to  lay  stress  upon  the  proposition  that  gout 
enters  as  a  factor  into  the  etiology  of  the  affection  only  in 
so  far  as  it  is  one  of  a  host  of  diathetic  conditions  which 
lead  to  weakness  of  the  nerve-centres  and  inflammatory 
conditions  of  the  respiratory  tract. 

I  should  like  to  call  attention  briefly  to  the  occasional 
remarkable  behavior  of  this  group  of  respiratory  neuroses 
under  the  influence  of  certain  acute  diseases.  I  have  ob- 
served the  whole  group  of  symptoms — coryza,  asthma, 
sneezing,  cough,  etc. — completely  disappear  during  an  at- 
tack of  acute  rheumatism,  while  in  another  case  a  recur- 
rence of  the  nasal  affection  and  asthma  took  place  during 
an  attack  of  measles  after  a  prolonged  interregnum  of 
immunity  from  these  conditions. 

Let  us  now  consider  the  hyperesthetic  condition  of  the 
respiratory  membrane.  Is  this  factor  constant,  is  it  pri- 
mary, is  it  the  fons  el  origo  of  these  affections,  or  is  it 
fugitive  and  secondary  ?  Is  it  the  result  of  purely  local 
disease,  or  is  it  the  peripheral  expression  of  more  central 
nerve-irritation  ?  These  questions  have  an  important 
practical  bearing  on  the  treatment. 

The  existing  confusion  in  regard  to  these  questions 
arises  from  failure  to  separate  the  hyperesthesia  natur- 
ally associated  with  the  local  pathological  process  and 
the  excessive  irritability  principally  met  with  during  the 
paroxysms  of  this  class  of  affection.  According  to  my 
belief,  the  intense  hyperesthesia  characteristic  of  the 
paroxysm  is,  like  the  vaso-motor  phenomena  (engorge- 
ment, swelling,  etc.)  which  accompany  it,  a  purely 
secondary  phenomenon,  and  occurs  only  through  the  in- 
tervention of  central  irritation  or  paresis.  This  charac- 
teristic irritability  may  pass  away  with  the  subsidence  of 
the  attack,  or  may  be  more  or  less  constantly  present  in 
the  interregnum,  according,  presumably,  to  the  amount 
of  structural  injury  which  the  nerve-centres  have  under- 
gone. This  secondary  hyperesthesia  may  be  brought 
about,  then,  either  by  a  direct  impression  made  upon  the 
terminal  nerve-filaments  in  the  respiratory  mucous  mem- 
brane, or  by  an  indirect  influence  conveyed  or  reflected 
through  the  vaso-motor  centres  from  a  distant  organ,  or, 
finally,  from  an  excitation  starting  in  the  centres  them- 
selves. 

The  hyperesthesia  met  with  in  these  conditions  may 
be  general,  or  localized  in  individual  segments  of  the 
respiratory  tract.  In  either  case,  while  all  portions  of 
the  tract,  as  a  whole  or  in  part,  may  share  in  the  general 
hyperesthesia,  there  are  certain  areas  in  which  the  latter 
is  usually  more  pronounced,  in  which  a  greater  suscepti- 
bility to  the  impressions  by  which  reflex  acts  are  produced 
is  discoverable,  and  in  which  may  be  most  conveniently 
and  satisfactorily  studied  the  vaso-motor  manifestations 
of  this  special  class  of  neuroses.  These  are  :  In  the  nasal 
passages,  the  area  covered  by  erectile  tissue,  and  chiefly 
that  portion  found  in  the  lower  and  posterior  portions  of 
the  nostril  (posterior  end  of  inferior  turbinated  body  and 
erectile  tissue  in  the  septum  immediately  opposite — reflex 
sensitive  area) ;  in  the  pharynx,  the  vault  and  posterior 
wall ;  in  the  larynx,  the  inter-arytenoid  commissure  ;  and, 
in  the  trachea,  certain  areas  along  its  posterior  wall.  It 
is  worthy  of  notice  that,  roughly  speaking,  it  is  the  lower 
and  posterior  portions  of  the  individual  segments  of  the 
respiratory  apparatus  where  these  sensitive  areas  have 
been  shown  to  exist. 

These  affections,  then,  are  intimately  related  to  some  dis- 
turbance of  the  sympathetic  nerve,  and  probably  to  a  de- 
ranged condition  of  the  vaso-motor  centres  themselves.66 
The  neurasthenic  phenomena,  whatever  the  condition 
may  be  upon  which  they  depend,  may,  as  has  been  pointed 
out  above,  be  due  entirely  to  a  primary  irritation  or  well- 


defined  disease  in  the  nostril  or  in  other  parts  of  the  re- 
spiratory tract  ;  but  until  this  condition  is  produced  Un- 
case is  simply  one  of  ordinary  nasal  inflammation,  and 
does  not  become  true  vaso-motor  coryza  until  the  nervous 
apparatus  is  markedly  involved.  In  other  words,  we  are 
dealing  with  a  neurosis,  or,  at  least,  with  an  affection,  in 
which  the  neurotic  element  plays  the  essential  and  most 
conspicuous  part. 

In  support  of  this  view  I  desire  to  call  attention  to  the 
existence  of  a  hitherto  undescribed  neurosis  of  the  aural 
apparatus  closely  allied,  or  analogous  in  etiology,  mech- 
anism, etc.,  to  vasomotor  coryza.  Suffice  it  to  say  here 
that  in  this  affection  we  have  to  deal  with,  if  we  may 
thus  express  it,  a  sort  of  hay-fever  of  the  ear.  When  to 
this  we  add  the  recent  observation  of  Dr.  Gradle*  con- 
cerning a  periodical  affection  of  the  conjunctiva  closely 
analogous  to  hay-fever,  we  have,  it  seems  to  me,  addi- 
tional evidence  in  favor  of  the  sympathetic  origin  of  the 
affection  under  review.  In  vaso-motor  coryza  the  area 
over  which  the  reflex  vaso-motor  disturbances  are  mani- 
fested is  chiefly  the  territory  which  receives  its  vaso- 
motor nerve-supply  from  the  sphenopalatine  ganglion  ; 
in  the  aural  neurosis  the  phenomena  are  localized  or 
more  pronounced  in  the  area  presided  over  by  the  otic  ; 
in  Dr.  Gradle's  cases  of  recurring  conjunctivitis  the 
parts  involved  are  supplied  by  the  ophthalmic,  and  so 
on. 

I  would  also  refer  to  two  additional  observations  which 
I  have  made,  and  which  are  of  especial  interest  in  view 
of  the  probable  vaso-motor  or  sympathetic  nature  of  the 
affection — viz.,  the  occasional  marked  swelling  of  the 
thyroid  gland,  and  to  an  enormously  swollen  and  con- 
gested condition  of  the  auricles  analogous  to  that  of  the 
rabbit's  ear  in  the  famous  experiment  of  Claude  Bernard 
upon  the  cervical  sympathetic. 

I  have  said,  above,  that  the  two  areas  most  frequently 
and  notably  concerned  in  these  respiratory  vaso-motor 
disturbances  are  the  nasal  passages  and  bronchial  tubes. 
This  leads  me  to  refer  briefly  to  the  question  of  asthma 
and  its  relation  to  nasal  disease. 

The  older  writers,  as  has  already  been  pointed  out,67 
were  doubtless  familiar  with  the  disease  known  as  "  hay- 
fever,"  which  they  considered  as  a  species  of,  or  identi- 
cal with,  the  so-called  bronchial  asthma  of  the  present 
day. 

It  was  not  until  after  the  observations  of  Bostock 
that  the  asthma  arising  from  the  emanations  of  grasses 
was  regarded  as  distinct  from  the  asthma  produced  by 
other  causes,  while  it  has  taken  nearly  a  century  for  us 
to  return  to  the  simpler  classification  of  the  older  nosolo- 
gists.  Even  now  our  notions  of  the  condition  known  as 
•'asthma"  are  more  or  less  vague  and  indeterminate. 
It  is  looked  upon  as  a  disease  per  se,  as  a  distinct  patho- 
logical entity  ;  but  if  we  consider  exactly  what  is  in- 
volved in  the  ordinary  conception  of  this  condition — 
that,  like  many  other  disturbances  of  respiration,  it  has 
no  definite  anatomical  lesion,  that  it  is  common  to  an 
almost  indefinite  number  of  pathological  states — we  shall 
be  forced  to  regard  asthma  as  a  symptom  which,  like 
cough,  may  be  ushered  in,  follow,  or  occur  simultane- 
ously with  irritation  in  various  parts  of  the  body,  but 
which  is  most  commonly  symptomatic  of  some  disorder 
of  the  respiratory  tract.  I  do  not  propose  to  discuss  the 
mechanism  of  the  asthmatic  paroxysm  ;  whether  the 
bronchial  constriction  be  essentially  a  spasmodic  phe- 
nomenon, or  whether  it  be  due  to  an  engorged  condi- 
tion of  the  mucous  membrane  analogous  to  that  seen 
in  vaso-motor  coryza — a  transference,  so  to  speak,  of 
the  nasal  swelling  to  the  bronchial  tubes — are  matters 
which  do  not  come  within  the  range  of  the  present 
inquiry. 

While  there  are  many  reasons  for  belief  in  the  correct- 
ness of  the  latter  view,  which  was  advanced  by  Weber,68 
and  which  has  recently  found  an  eloquent  defender  in 

*  Am.  Jour,  of  the  Med.  Sci.,  April,  18S6.  Morill  Wyman  (Autumnal 
Catarrh,  p.  20,  New  York,  1876)  had  before  called  attention  to  a  certain 
conjunctivitis  which  is  met  with  in  June,  which  resisted  ordinary  treat- 
ment, and  which  he  suspected  owed  its  origin  to  a  cause  similar  to  that 
of  "June  cold." 
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Sir  Andrew  Clark,*  and  while  Buch  transference  prob- 
ably does  take  place  in  a  large  numbei  ■  ill  it 
wric  unwise,  in  the  present  state  of  our  knowli 
eliminate  compli  t<  Ij  the  elemi  nl  of  spasm  as  a  possible 
factor  in  other  cases,  and  to  lay  down  the  law  that  the 
constriction  oi  the  bronchial  tubes  alleged  to  be  peculiar 
to  this  condition  can  only  be  broughl  about  bj  Budden 
swelling  of  the  mucous  membrane. 

An  interesting  feature  of  a  certain  proportion  of  the 
class  of  cases  we  are  now  discussing  N  the  occasional 

01  iation  of  urticaria,  asthma,  and  coryza.  The  rela- 
tion nl  asthma  to  skin  affections  was  familiar  long  before 
the  daj  -  oi  Trousseau.     Thus  the  illustrious  Hoffmann  f 

mentions,  as  a  fact  of  c mon  experience,  that  asthma 

timi  -  follows  the  suppression  of  a  cutaneous  rash  ; 
and  before  bim  Baglivij  bad  recommended,  insucb  an 
event,  that  the  patient  should  Bleep  with  one  having,  the 
"scabies,"  that,  catching  it,  he  might  be  relieved  of  his 
asthma.  It  is  also  related  that  William  of  Orangewas 
cured  of  an  inveterate  asthma  during  the  running  of  a 
sore  mi  the  shoulder  produced  by  the  famous  cannon-ball 
wound  received  at  the  battle  of  the  Boyne. 

The  coryza  may  precede  the  asthma  and  urticaria  In 
time  of  appearance,  disappearing  or  remaining  after  their 
eruption  ;  or  the  asthma  or  urticaria  may  antedate  the  at- 
tack of  coryza  ;  or,  finally,  instead  of  alternating  the  one 
with  the  other,  they  may  appear  simultaneously  in  the 
individual.  At  the  Eighth  Annual  Meeting  of  the  A.mer 
ican  Laryngologies]  Association  I  stated  my  belief  that 
these   phenomena  seemingly  depend  on  an  imperfectly 

defined   neurosis  or  vasomotor  influence  (possibly  s e 

derangement  of  the  cervico-occipital  sympathetic),  which 
is  probably  the  connecting  link  between  these  affections. 
Now,  in  attempting  to  define  the  reciprocal  relationship 
between  this  triad  of  conditions,  we  may  regard  the  skin 
essentially  as  a  part  of  the  respiratory  tract — as  the  ex- 
ternal organ  of  respiration.  To  justify  tliis  assumption, 
it  is  only  necessary  to  recall  the  physiological  importance 
of  the  skin  in  respiration  among  some  of  the  lower  ani 
mals,  and  the  embarrassment  of  respiration  in  man  from 
pathological  or  experimental  suppression  of  the  cutane- 
ous function.  We  may  accordingly  regard  this  neuro- 
vascular disturbance  of  the  external  surface  as  a  natural 
symptom  of  the  respiratory  vaso  motor  neuroses,  and  as- 
sume that,  while  the  relation  of  asthma  and  coryza  may 
be  explicable  by  a  possible  normal  sympathy  existing  be- 
tween the  two  extremities  of  the  internal  respiratory 
tract,  both  asthma  and  coryza  may  he  linked  to  the  skin 
affection  by  a  sympathetic  bond  which  holds  in  equilib- 
rium and  close  consent  the  whole  mechanism  of  the  re- 
spiratory  function. 

Complications  and  Skquels. — The  disease  may  lead 
to  various  structural  changes,  usually  of  an  inflamma- 
tory nature,  in  the  respiratory  tract;  or  may  induce  a 
general  depression  of  the  nervous  apparatus,  with  de- 
rangement of  the  bodily  health  ;  and  its  effect  on  the  men- 
tal faculties  may  even  lead  to  a  condition  of  melancholia. 

I  have  known  congestion  of  the  lungs  and  extensive  em- 
physema to  occur  in  cases  in  which  asthma  is  a  prominent 
Symptom.  In  one  instance  the  termination  of  the  asth- 
matic paroxysm  was  accompanied  by  a  peculiar  disturb- 
ance of  the  circulation  in  the  extremities.  The  fingers 
and  toes  became  purplish-black   and   cold — almost  gan- 


*  American  Journal  of  the  Med.  s  .  no  -.  .1  niuary,  tsso.  In  simple 
jnstioe  to  Trousseau,  whom  some  recent  writers  seem  in  overlook,  it 
must  be  stated  that  he  was  Hi"  lir-t  to  look  upon  the  peculiar  oorysa 
(undoubtedly  the  bay  fever  oi  the  present  day)  occurring  in  connection 
with  asthma  (see  above)  as  om  ittons  of  that 

:i  pan  "f  tli"  asthmatic  process ;   unit  also  the  first  to  suppose  that  the 
difficulty  m  respiration  Bometlmea  associated  with  urticaria  was  "oo- 

au  eruptive  or  I gestive  ne  i.f 

the  bronchial  tab  ption  and  congestion  on  the 

skin  "  (op.  i'it..  vol.  ii..  p.  28  I  i 

t"J  tfocemur,  a  tcabU  retroputta    ...    a  tinea 

rata  nottratn  patilonem  ezorirt.'"    V.   Hoff- 

mann, Op.  omnia  |  Uoa,  pan   ii..  £  jx  ,   ,,    -.■;,;  VKO, 

in  speaking,  too,  of  the  sym|  'una,   he  adds,   "Mucus  per 

nans  excluditur." 

t  Opera  omnia  nied.  practica,  ed.   oetnva.  Lngduni,  1714,  Prax.   met., 

appendix  de  asthmate,  p.  104.    "  i  stropulta  ti  attlunajlat, 

nienttum  ust,  <u  scabias  revocetur,  vcl  urticin  cedenda 
cutts." 


L'renou' — from  localized   arrest   of  the  circulation,  and  at 

limes  the  arms  and  legs  wen-  covered  with  small  circum- 
scribed an.-.s  resembling  the  spots  of  purpura.  Occa- 
sionally the  auricles  become  enormously  swollen  and 
congested,  and  the  thyroid  gland  is  distended  and  sur- 
charged with  blood.  Various  localized  vaso-motor  dis- 
turbances are  also  observed  in  other  parts  of  the  body. 
Thus  1  have  known  sudden  reddening,  accompanied  fry 
itching  and  burning  sensations  and  a  slightly  swollen 
condition,  confined  to  the  8ngl  rs  of  one  hand,  to  occur, 
and  pass  away  at  once  with  the  subsidence  of  the  parox- 
ysm. In  one  patient — a  boy,  ten  years  ofag< — the  appli- 
cation of  medicines  to  the  nasal  mucous  membrane  in- 
variably brought  out  an  eruption  resembling  urticaria  on 
the  neck  and  chest,  which  necessitated  a  discontinuance 
of  topical  medication.  In  children,  especially,  eczema 
and  tinea  capitis  not  infrequently  complicate  the  case,  and 
seem  to  be  directly  related  to  the  nasal  disease  through 
the  nervous  apparatus.  In  one  child  a  vesicular  erup- 
tion came  and  disappeared  with  the  advent  and  subsi- 
dence oi  the  nasal  symptoms.  Indeed,  the  skin  seems  to 
be  unusually  \  ulnerable  and  sensitive.  Profuse  sweating 
sometimes  occurs,  which  may  involve  the  general  sur- 
face or  be  confined  to  individual  portions  of  the  head 
ami  neck — the  pans  most  frequently  affected  being  the 
forehead  and  cheeks. 

The  so-called  "erysipelas"  of  the  face,  chiefly  mani- 
fested on  the  cheeks  and  nose,  may  perhaps  be  regarded 
simply  as  a  reflex  vascular  disturbance  directly  referable 
to  central  irritation  or  paresis,  and  comparable  to  an  ac- 
centuation of  the  act  of  blushing. 

Diagnosis. — Whether  a  special  sensitiveness  jn  certain 
portions  of  the  nasal  mucous  membrane  exists  or  not,  the 
agitation  of  the  question  has  led  to  more  rational  methods 
oi  procedure  in  the  treatment  of  a  large  class  of  nasal  af- 
fections, and  to  more  conservative  methods  in  intra-nasal 
ery.  Before  the  location  of  the  sensitive  area  or 
areas,  the  nasal  tissues  were  destroyed  with  an  aln 
ruthless  recklessness. 

The  localization  of  the  sensitive  areas  has  not  only 
greatly  facilitated  the  treatment  of  this  class  of  disi 
but  has  also  furnished  us  with  what  is  often  a  ready 
means  of  diagnosis.  In  a  fair  proportion  of  cases  it  is 
possible  to  reproduce  the  attacks  of  cough,  asthma,  etc., 
by  artificial  stimulation  of  the  nasal  mucous  membrane, 
either  by  means  of  a  probe  or  .similar  contrivance,  or  by 
the  electric  current.  Before  coming  to  a  decided  opin- 
ion, other  accessible  portions  of  the  respiratory  tract 
should  be  systematically  tested  ;  for,  as  has  been  seen  in 
the  section  on  Pathology,  there  may  be  a  number  of  sen- 
sitive points  along  the  whole  respiratory  system  and 
pharynx,  whose  irritation  may  awaken  the  reflex.  If  it 
lie  not  possible  to  produce  the  reflex  by  stimulation  of 
the  mucous  membrane,  the  diagnosis  must  be  made  by 
exclusion,  and  from  the  absence  of  disease  ill  the  regions 
in  which  the  reflex  symptoms  are  manifested  of  sufficient 
magnitude  to  cause  the  disturbance.  At  the  same  lime 
it  should  be  remembered  that  in  longstanding  i 
structural  changes  of  considerable  importance  take  place, 
which  may  lead  to  confusion  of  cause  and  effect.  The 
local  use  of  menthol "  and  cocaine,  as  a  rule,  temporar- 
ily dissipate  the  reflex  symptoms,  and  may  be  regard- 
ed, within  proper  limits,  as  valuable  adjuvants  to  diag- 
nosis. 

Finally,  the  amelioration  or  cure  of  the  reflex  dis 
by  local  applications  to  the  nasal  passages  will  demon- 
strate the  nature  of  the  trouble. 

Prognosis.— In  regard  to  prognosis  I  can  only  repeal  * 
that  it  will  depend,  not  only  upon  (1)  the  nature  of  the 
predisposing  and  exciting  causes,  and  the  facility  with 
which  they  can  be  removed,  but  also  (2)  upon  the  amount 
of  structural  injury  done  to  the  respiratory  apparatus,  (3) 
to  the  central  nervous  system,  and  (4i  to  other  parts  of 
the  body  included  in  the  arc  of  the  reflex,  neuro-vascular, 

and  motor  dist  urbance. 

1  have  found  children,  as  a  rule,  more  amenable  to 
treatment  than  adults,  although  the  severest  types  of  the 


*  See  uiy  former  publications. 
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disease  often  occur  at  an  early  period  of  life  ;  and  in  the 
management  of  this  class  I  have  been,  almost  without  ex- 
ception, successful. 

Each  case  has  its  peculiarities  and  difficulties,  and  must 
be  studied  on  its  individual  merits.  It  is  therefore  dif- 
ficult to  lay  down  any  definite  law  which  will  apply  in 
all  instances.  I  believe,  however,  that  with  our  advancing 
knowledge  of  the  respiratory  neuroses,  and  with  a  proper 
conception  of  these  cases  in  all  their  bearings,  the  prog- 
nosis, in  general,  may  be  written  down  as  good.  If  the 
above  principles  be  faithfully  carried  out,  relief  can  al- 
ways be  secured,  and  in  a  fair  proportion  of  cases  a  per- 
manent cure  may  be  effected. 

Treatment. — In  the  management  of  this  form  of 
neurosis  we  should  at  the  outset  carefully  distinguish 
between  two  sets  of  cases,  viz. — (1)  those  in  which  the 
nervous  system  is  just  beginning  to  suffer;  and  (2)  those 
in  which  it  is  more  markedly  involved,  or  in  which  it 
is  the  starting-point  of  the  neuro-vascular  disturbances. 
To  illustrate  :  A  patient  with  disease  of  the  nose,  either 
well-marked  or  unsuspected,  suffers  from  paroxysms  of 
cough,  becomes  asthmatic,  or  is  troubled  with  some  other 
symptom  referable  to  reflex  agency  or  some  other  so- 
called  "  reflex  neurosis."  There  are  no  other  appreciable 
signs  of  a  disordered  nervous  organization.  Perhaps 
this  is  the  sole  symptom  for  which  he  seeks  relief.  He  is 
otherwise  in  apparently  excellent  health.  Examination 
of  the  nasal  fossoe  is  made,  with  the  discovery  of  a  con- 
gested or  catarrhal  condition  of  the  mucoxis  membrane, 
a  nasal  polypus,  or  a  deflected  septum  ;  and  upon  the  re- 
moval of  the  local  affection  the  asthmatic  paroxysms 
cease,  or  the  cough  subsides,  and  the  patient  is  restored 
to  apparent  health  without  the  administration  of  consti- 
tutional agents. 

Now,  what  is  the  explanation  of  this  curious  relation- 
ship ?  When  we  consider  the  fact  that  hundreds  of  this 
patient's  neighbors  suffer  from  precisely  the  same  nasal 
affections,  and  that  only  a  compai-atively  small  propor- 
tion of  them  are  affected  with  similar  reflex  troubles, 
there  seems  to  be  no  escape  from  the  assumption  of  an 
abnormally  excitable  nervous  apparatus  and  its  constant 
irritation  by  the  pathological  condition  in  the  nose. 

As  the  irritation  produced  by  worms,  or  morsels  of  un- 
digested food  retained  for  a  long  time  in  the  gastrointes- 
tinal canal,  sometimes  gives  rise  to  convulsions,  cough,  and 
other  reflex  disturbances  through  the  constant  irritation 
of  the  readily  impressionable  nerve-centres  of  the  infant, 
so  the  prolonged  excitation  of  the  hypersensitive  nerve- 
centres  of  the  sufferer  by  the  local  pathological  process 
may  evoke  the  reflex  disturbances  which  are  under  con- 
sideration. The  cause  of  the  convulsion  is  not  the  worm 
or  the  undigested  particle  of  food,  but  the  prolonged  ac- 
tion of  a  local  irritant  upon  a  naturally  excitable  nervous 
organization.  So  in  the  hypothetical  case  which  has 
been  just  considered.  It  is  manifestly  unwarrantable  to 
assume  that  there  is  anything  in  a  nasal  polypus,  an 
hypertrophied  membrane,  or  a  deflected  septum  to  cause 
asthma  and  allied  nervous  disorders  ;  but,  in  the  absence 
of  more  definite  knowledge,  it  is  reasonable  to  infer  that 
such  an  event  or  events  probably  occur  through  the  in- 
tervention of  a  more  central  cause.  The  explanation  sug- 
gests itself  that,  in  this  particular  case,  the  nasal  passages 
may  be  the  sole  avenues  through  which  the  nerve-centres 
are  influenced;  and  with  the  removal  of  the  irritant,  and 
their  consequent  physiological  rest,  the  disorder  has  been 
apparently,  and,  in  the  course  of  time,  may  be  actually, 
dissipated. 

Let  us  follow  this  individual  a  little  farther  on  in  his 
life-history.  Perhaps  the  relation  of  his  paroxysmal 
cough  to  the  nasal  affection  has  been  unrecognized.  In 
a  little  time  asthma  is  added  to  his  disease  ;  later  on,  af- 
fections of  the  eye,  ear,  and  other  organs,  with  various 
other  symptoms  referable  to  a  disordered  state  of  the 
general  nervous  apparatus,  develop.  He  has  no  longer 
one  troublesome  reflex  symptom,  but  a  dozen  ;  he  con- 
sults his  physician,  and  if  it  be  in  the  summer-time,  is 
told  he  has  "  hay  fever,"  and  that  pollen  is  responsible 
for  his  trouble. 

I  have  called  this  an  hypothetical  case.     It  is  not.     It 


is  the  accurate  record  of  clinical  fact.  It  is  the  histori- 
cal narrative  of  one  way  in  which  the  nervous  system  may 
be  affected  in  the  sympathetic  affections  of  the  respira- 
tory tract. 

The  first  thing  to  determine,  then,  in  a  given  case  of 
nasal  reflex  neurosis,  is  to  ascertain  whether  the  nervous 
phenomena  be  due  primarily  to  respiratory  irritation,  to 
central  causes,  or  to  disease  in  remote  organs  of  the  body  ; 
whether  the  symptoms  referable  to  the  respiratory  tract 
be  primary  or  secondary,  and  if  primary,  to  what  ex- 
tent the  nervous  system  is  involved.  The  class  of  cases 
in  which  relief  and  cure  may  be  expected  from  local 
remedies  alone  is  that  in  which  the  respiratory  mem- 
brane is  the  primary  seat  of  the  disease,  and  in  which 
the  nervous  system  has  not  become  markedly  involved. 
In  this  set  of  cases,  or,  to  look  at  the  subject  from  an- 
other stand-point,  at  this  stage  of  the  disease,  are  included 
a  number  of  the  simple  forms  of  nasal  reflex  neuroses. 
At  this  stage  the  removal  of  a  nasal  polypus  may  cure 
a  troublesome  asthma  or  cough,  the  cauterization  of  the 
nasal  mucous  membrane  may  dissipate  an  inveterate 
hemicrania,  and  so  on.  Even  at  the  later  stage,  when 
the  group  of  symptoms  commoniy  known  as  "hay- 
fever  "  develop,  it  may  be  possible,  by  securing  physio- 
logical rest  for  the  nerve-centres,  to  give  temporary  and 
even  permanent  relief.  But  when  the  central  nervous 
apparatus  becomes  more  profoundly  impressed,  when 
nearly  every  organ  of  the  body  seems  to  be  included 
within  the  arc  of  the  neuro-vascular  disturbance,  when 
permanent  structural  changes  occur  in  different  parts  of 
the  respiratory  and  other  systems,  it  is  manifestly  un- 
natural to  expect  that  the  disorder  may  be  dissipated  by 
the  touch  of  the  galvano-cautery,  as  the  evil  spirit  disap- 
pears before  the  magician's  wand. 

The  principles  involved  in  the  foregoing  propositions 
have  served  as  the  basis  and  rules  of  my  practice  in  this 
class  of  affections  during  the  past  four  years,  and  with 
a  most  gratifying  result.  In  that  time  a  large  number 
of  cases  of  paroxysmal  vasomotor  neuroses  of  the  re- 
spiratory tract  have  come  directly  or  indirectly  under  my 
professional  observation.  Of  this  number  the  nasal  pas- 
sages were  most  frequently  the  seat  of  the  vascular  dis- 
turbance, and  next  in  frequency  the  bronchial  tubes  and 
pharynx.  Occasionally  the  affection  was  more  or  less 
clearly  localized  in  the  laryngeal  cavity,  but,  according 
to  my  experience,  this  is  an  exceptional  event.  While 
the  sympathetic  nerve-disturbances  manifest  themselves 
most  frequently  in  the  nasal  cavities,  in  a  certain  pro- 
portion of  cases  the  pharynx  and  larynx  appear  to  be 
the  starting-point  of  the  trouble,  and  I  have  traced  a 
number  of  reflex  phenomena,  such  as  asthma,  cough, 
etc.,  to  diseased  conditions  of  these  structures.  The 
vaso-motor  disturbances,  of  both  the  pharynx  and  larynx, 
are,  however,  commonly  associated  with,  or  preceded  by, 
similar  affections  of  the  nasal  cavities.  In  the  pharynx 
and  larynx  they  are  characterized  by  an  excessive  degree 
of  hyperesthesia,  the  very  act  of  opening  the  mouth  giv- 
ing rise  in  some  cases  to  retching,  and  even  vomiting. 
Indeed,  a  considerable  number  of  cases  of  so-called  hy- 
peresthesia and  paresthesia  of  the  larynx  and  pharynx 
are  traceable  to  some  vaso-motor  disturbance  or  sympa- 
thetic nerve-irritation.  The  changes  in  the  vascularity 
of  the  mucous  membrane  often  take  place  with  great 
rapidity,  the  vessel-dilatation  being  quickly  replaced  by  a 
condition  approaching  pallor,  while  the  latter  as  quickly 
gives  place  to  the  laryngeal  or  pharyngeal  blush.  In 
cases  in  which  the  neurotic  feature  is  especially  well 
marked,  the  alternate  dilatation  and  contraction  of  the 
vessels  can  be  most  conveniently  studied.  The  suffusion 
and  swelling  may  be  diffuse  and  uniformly  distributed 
over  the  structures,  or  it  may  be  more  pronounced  over 
certain  areas,  presenting  a  certain  anatomical  resemblance 
to  a  cutaneous  eruption. 

The  secretion  of  colorless  watery  fluid  is  not  so  constant 
nor  so  abundant  as  in  analogous  conditions  of  the  nasal 
passages,  nor  is  the  swelling  of  the  mucous  surfaces  so 
conspicuous.  The  reflex  phenomena  symptomatic  of  this 
class  of  pharyngo-laryngeal  neuroses  need  not  detain  us 
at  present.     Suffice  it  to  say  that  they  are  sufficiently  nu- 
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merous,  and  consist  chiefly  of  various  sensor]  and  motor 
disturbances  in  the  path  of  the  nerves  that  radiate  from 
the  pharyngeal  plexus,  and  in  spasmodic  contraction  of 
the  pharyngo-laryngeal  muscles  In  one  case  the  spasm 
nt  the  pharyngeal  and  palatal  muscles  was  so  great  that 
ii  materially  hindered  the  passage  ol  air  througb  the 
oares  and  laryngeal  vestibule,  causing  the  patient  to  Btart 

suddenly  fr bis  Bleep  with  what  might  be  termed  a 

\  eritable  naso-phan  ngeal  asthma. 

In  whatever  portion  of  the  respiratory  tract  these  vaso- 
motor neuroses  arc  Bituated,  the  general  principles  of 
treatment   arc  in  each  and  every  case  essentially  the 

.same. 

When,  Borne  time  ago,70  I  formulated  the  view  accord- 
ing to  which  the  so-called  naval  or  respiratory  reflex  neu- 
rosei — the  group  of  phenomena  known  as  "  hay-fever," 
"  asthma,"  and  other  reflex  conditions  found  in  connec- 
tion with  naval  disease — may  be  clawed  as  symptoms 
which,  o\\ ing  their  origin  to  a  common  cause,  form  part 
and  parcel  of  a  single  pathological  process,  I  did  so  not 
merely  upon  theoretical  grounds,  but  based  my  conclu- 
sions upon  the  results  of  clinical  experience,  upon  the 
observation  that  the  treatment  of  one  of  these  neuroses 
was  essentially  the  treatmenl  for  all;  and  whether  we 
have  to  deal  with  paroxysmal  cough,  asthma,  or  with 
the  (  ns,  mble  of  those  phenomena  known  as  "  hay-fever," 

"  rove  cold,"  etc.,  the  therapeutic  indications  arc  iden- 
tical. 

With  these  brief  prefatory  remarks  let  us  turn  to  the 
most  typical  and  interesting  of  these  affections,  in  which 
the  naval  passages  and  adjacent  organs  arc  the  most  con- 
spicuous seats  of  the  vascular  disturbances,  and  which 
we  may  designate  cory/.a  vasomotoria  periodica. 

The  chief  indications  in  the  treatment  of  this  affection 
are  :  (1)  To  remove  any  existing  local  respiratory  disease 
or  irritation  ;  (2)  to  so  alter  the  nutrition  of  the  nerve- 
centres  that  they  may  not  respond  so  easily  to  reflex- 
producing  impressions;  (3)  to  search  carefully  for  any 
pathological  condition,  systemic  or  local,  which  may  be 
regal  ded  as  a  source  of  direct  or  indirect  irritation  of  the 
nervous  or  respiratory  apparatus,  and  adopt  appropriate 
measures  for  its  relief;  failing  in  the  above  measures, 
(4)  the  partial  or  complete  destruction  of  the  vessels  or 
sinuses  over  the  area  or  areas  in  which  the  vascular  dis- 
turbance is  most  marked. 

The  first  lesson  to  be  learned  in  the  treatment  of  this 
affection  is  thai  it  is  a  chronic  neurosis,  and,  as  such,  re- 
quires chronic  treatment.  It  should  be  remembered  that 
the  peculiar  condition  of  the  sympathetic  is.  like  epilepsy. 
with  the  patient  by  day  and  by  night,  in  winter  and  sum- 
mer, ready  at  any  moment,  under  favorable  conditions, 
to  give  expression  to  its  presence  by  a  paroxysm.  Any 
treatment,  therefore,  undertaken  a  short  while  before  the 
expected  attack,  or  during  its  course,  is  almost  wholly 
palliative,  and  can  rarely,  if  ever,  accomplish  any  per- 
manent good.  And  thus  the  innumerable  remedies  (such 
as  chloral,  belladonna,  opium,  stramonium,  etc. )  which 
have  been  used  from  time  to  time  can  accomplish  no  last- 
ing  good,  and   in   many  cases  either  lose  their  beneficial 

effects  altogether,  or,  in  the  end,  by  their  constant  phys- 
iological effects  upon  the  nerve-centres,  may  tend  even 
to  aggravate  the  predisposition  to  the  affection.  In  this 
category  I  would  place  cocaine.     As  I  pointed  out  some 

time  ago."1  and  also  at  the  seventh  annual  meeting  of  the 

Laryngological  Association,"  the  long-continued  use  of 
thiv  drug  in  the  nose  and  throat  begets  an  increased  irri- 
tability of  these  structures,  due,  probably,  to  the  repeated 
contraction  and  consequent  fatigue  of  the  contractile  ele- 
ments in   the  Smaller  Vessels  and  erectile  tissues,  which 

terminates  in  some  cases  in  a  subparalytic  condition  of 

these  structures,  and  subsequent  puffiness  Of  the  mem- 
brane. As  the  habitual  use  of  cathartics  eventuates, 
sooner  or  later,  in  constipation,  so   the    prolonged  use  of 

cocaine  will  result,  in  a  certain  proportion  of  cases,  in  a 
hyperesthetic  condition  of  the  mucous  membrane.     In 

the    case    of   the   erectile    tissues   It    is  especially   open  to 

the  objection  that,  by  bringing  repeated!]  into  play  the 

contractile   power  of  these  structures,  it   may  ultimately 

weaken  their  walls  and  lay  the  foundation  for  a  perma- 


nent dilatation  of  the  erectile  cells       In  calling  attention 

to  these  disadvantages  oi  itv  continuous  use  in  these  affec- 
tions, 1  do  not  by  any  means  desire  to  question  the  many 
excellent  virtues  ol  this  remedy.  In  certain  acute  affec- 
tions of  the  mucous  membrane,  and  for  itv  effect  on  the 
nasal  erectile  structures,  pointed  out  by  Bosworth,  it  is  a 
Godsend,  but  I  am  convinced  that  at  prevent  it  is  too  in- 
discriminately and  injudiciously  employed.  In  the  dis- 
ease  under  review,  it  has  in  my  hands  utterly  failed  to  dis- 
Bipate,  except  temporarily,  its  symptoms,  or  to  abridge,  in 
the  slightest  degree,  its  course.  For  a  short  while  ame- 
lioration iv  secured,  but  at  the  expiration  of  a  period 
varying  from  half  an  hour  to  two  hours  the  symptoms 

recur,  and  I  he  drug  has  to  be  used  again  and  again. 

My  custom  is  to  treat  this  affection  as  I  would  any 
other  chronic  disease  of  the  nervous  system.  The  com- 
mencement of  the  treatment,  accordingly,  should  date 
from  the  tirvt  appearance  of  the  patient  for  consultation, 

and  terminate,  it  may  be.  long  after  he  iv  apparently  free 
from  his  disease.  I  cannot  iiivjvt  too  strongly  on  Un- 
importance of  prolonged  and  continuoiiv  tonic  treatment 
addressed  to  tin-  nervous  apparatus.  It  may  at  tirvt  fail, 
and  the  paroxysms  return  again  and  again  with  all  their 
accustomed  severity  ;  but  if  it  be  persisted  in,  the  time 
w  ill  conic,  sooner  or  later — provided  there  is  not  some  in- 
curable lesion — when  the  intervals  between  the  paroxysms 
will  be  longer,  and  the  attacks  themselves  lesv  severe, 
until  finally  they  cease  altogether. 

The  great  mistake  which  is  universally  made,  it  seems 
to  me,  is  the  suspension  of  treatment  upon  the  termina- 
tion of  the  attack,  and  1  therefore  « i-h  to  emphasize 
the  importance  and  necessity  of  continuous  treatment 
throughout  the  interregnum  of  fancied  immunity  from 
the  diveave. 

In  carrying  out  this  remedial  course  two  difficulties  will 
present  themselves:  The  firmly  rooted  belief  in  the  pa- 
tient's mind  that  there  iv  nothing  the  matter  with  him  in 
the  intervals  of  exemption  ;  and  his  natural  discourage- 
ment when,  in  spite  of  treatment,  he  may  have  an  occa- 
sional return  of  his  old  disorder. 

The  general  tonic  and  hygienic  treatment  will  vary  with 
the  individual  peculiarities  of  the  subject  and  the  con- 
ditions of  his  environment,  and  will  usually  consist,  to 
speak  in  general  terms,  of  prophylactic  measures  directed 
against  the  development  of  nervous  and  catarrhal  affec- 
tions. 

Among  the  many  remedies  I  have  tried  in  the  consti- 
tutional management  of  this  class  of  affections,  I  would 
mention  and  recommend  arsenic,  phosphorus,  zinc,  qui- 
nine, and  mix  vomica.  These  drugs  may  be  used  alone 
or  in  combination  for  an  almost  indefinite  time,  if  the 
usual  precautions  in  regard  to  their  physiological  eflfi 
are  exercised.  The  following  method  of  administration, 
although  it  has  failed  me  at  times,  has  nevertheless  been 
so  generally  bcneticial  in  my  practice  that  I  do  not  hes- 
itate to  recommend  it  for  trial : 


(1) 


5- 


M. 
Sig. 


Zinc  phosphid gr.  ,'„ 

Quin.  sulph irr.  ij. 

Ext.  mic  vom gr.  J- 

Ft.  pil.  no.  j. 

:  To  be  taken  before  meals. 


(2) 


IJ.    Liq.  arsenic,  et  hydrarg.  iodioL,  gtt.  iij.  ad  v. 
Sig.  :  In  a  wineglassful  of  water,  after  meals. 

Formerly  I  used  Fowler's  solution,  but  for  the  past 
year  have  substituted  the  iodide  of  arsenic  and  mercury 
(Donovan's).  The  quantity  of  the  ingredients  should  be 
increased  according  to  the  judgment  of  the  physician. 
Should  the  physiological  effects  of  any  of  the  remedies 
manifest  themselves,  it  should  be  stopped  for  a  week  or 
so,  and  then  resumed  in  the  same  or  diminished  d 

I  may  add,  in  leaving  the  subject  of  constitutional 
treatment,    that    for  several    years   I    have  employed   the 

above-mentioned  lines  of  treatment  iii  simple  inflamma- 
tory conditions  of  the  nasal  passages  and  throat,  and  have 
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found  them  important  auxiliaries,  especially  in  the  ear- 
lier stages  of  the  simple  inflammatory  process,  when  the 
vaso-motor  element  of  inflammation  is  chiefly  evident 
from  the  repeated  and  sudden  erection  of  the  turbinated 
structures.73 

I  have  also  seen  good  effects  from  the  continuous  use 
of  the  bromides  and  the  iodide  of  potassium.  In  two 
cases  I  have  made  use  of  the  constant  current  (from  ten 
to  fifteen  cells),  placing  one  electrode  over  the  nape  of 
the  neck,  and  passing  the  other  extremity  of  the  current 
alternately  over  the  region  of  the  superior  cervical  gan- 
glion and  through  the  nasal  passages.  In  one,  apparent, 
and  in  the  other  decided,  relief  to  the  symptoms  was  ob- 
tained. Although  my  experience  with  this  agent  has  not 
been  sufficient  to  warrant  me  in  pronouncing  either  for 
or  against  its  use,  I  consider  it,  nevertheless,  worthy  of 
further  trial. 

In  one  case  a  satisfactory  result,  as  far  as  the  ameli- 
oration of  the  symptoms  was  concerned,  was  secured  by 
partial  obliteration  of  the  pharyngeal  vessels  with  the 
galvano-cautery.  The  patient,  a  physician,  suffered  from 
the  pharyngeal  variety  of  vaso-motor  neurosis,  associated 
with  an  abnormally  large,  swollen,  and  varicose  condi- 
tion of  the  veins  on  the  posterior  wall.  The  vessels  were 
cut  across  in  a  number  of  places,  and  since  the  operation 
the  paroxysms  have  been  notably  less  severe. 

In  regard  to  the  topical  treatment  of  existing  nasal  dis- 
ease, I  can  only  repeat  what  I  have  said  over  and  over 
again,  that  any  treatment  addressed  to  the  nasal  cham- 
bers accomplishes  one  result,  and  one  only — it  closes  one 
door  against  ab  extra  irritation  of  the  nerve-centres.  In 
many  cases,  it  is  true,  this  will  be  of  itself  sufficient. 
The  nasal  passages  may  be  the  sole  avenues  through 
which  the  nerve-centres  are  influenced,  and,  with  the  re- 
moval of  the  irritant  and  the  consequent  physiological 
rest  of  the  centres,  the  disorder  may  be  apparently,  and 
in  the  course  of  time  actually,  dissipated.  But  there  are 
other  cases  in  which,  from  what  I  have  indicated  above, 
such  a  course  will  obviously  fail. 

In  order  to  the  intelligent  appreciation  of  the  local  or 
topical  management  of  this  affection,  the  principles  which 
underlie  the  etiology  and  mechanism  of  the  paroxysms 
should  be  considered. 

It  should  be  borne  in  mind,  in  the  first  place,  that  the 
hyperesthesia  of  the  mucous  membrane  and  the  excita- 
bility of  the  turbinated  nasal  tissue  are  secondary  phe- 
nomena, dependent,  as  a  rule,  upon  a  direct  impression 
made  upon  the  sensitive  nerves  of  the  mucous  membrane 
and  upon  the  terminal  filaments  of  the  olfactory  ;  upon  an 
indirect,  influence  conveyed  or  reflected  through  the  vaso- 
motor centres  from  a  distant  orgau  ;  or,  finally,  upon  some 
excitation  starting  in  the  centres  themselves.  This  stim- 
ulation of  the  nerve-centres,  from  whatever  cause  orig- 
inating, is  reflected  outward,  probably  through  the  sym- 
pathetic filaments  which  reach  the  turbinated  structures 
with  the  spheno-palatine  nerves. 

Now,  as  these  nerves  are  distributed  over  the  posterior 
and  inferior  portions  of  the  nasal  fossa?  (sensitive  reflex 
area),  the  turgescence  of  the  erectile  substance  is  more 
noticeable  over  that  particular  area  ;  and  it  will  be  found 
that  this  surface  represents  the  most  sensitive  spot  to 
reflex-producing  expression — at  least  this  is  my  experi- 
ence. 

If,  then,  we  destroy  the  terminal  filaments  of  the  sensi- 
tive nerves,  it  follows  that  one  avenue  at  least  is  closed 
against  the  irritative  action  on  the  nerve-centres  of  sub- 
stances derived  from  the  external  world.  My  practice, 
therefore,  is  to  simply  sear  the  most  sensitive  portions 
of  the  membrane,  as  determined  by  experiment  with  a 
probe,  with  the  flat  cautery-knife,  taking  care  to  include 
only  that  portion  in  the  operation  whiciriias  been  found 
most  sensitive  to  irritation.  I  have  found  this  proced- 
ure alone  sufficient  to  arrest  the  paroxysms  and  give  pro- 
longed immunity  from  them. 

In  order  to  exclude  completely  the  influence  of  ah  extra 
irritation,  it  is  necessary  to  remove  all  sources  of  local 
irritation,  from  whatever  cause  arising.  If  this  be  radi- 
cally done,  it  will  put  a  stop  to  the  production  of  parox- 
ysms from  external  influences  acting  directly  on  the 
Vol.  V.— 16 


nasal  mucous  membrane — that  is  all.     Winn  paroxysms 

are  induced  by  agencies  operating  within  the  organism, 
or  from  reflected  irritation  from  other  parts  of  the  body, 
the  destruction  of  the  sensitive  nerve  ending  in  the  nasal 
mucous  membrane  will  obviously  be  insufficient  to  secure 
immunity  from  further  attacks.  The  indication  ben  i 
to  search  carefully  for  any  such  source  or  cause  of  irrita- 
tion, and  to  direct  treatment  accordingly. 

In  the  destruction  of  the  vessels  and  sinuses  over  the 
most  sensitive  areas,  the  surgeon  should  proceed  with 
caution,  taking  care  to  destroy  as  little  tissue  as  is  com- 
patible with  the  radical  removal  of  the  disease.  In  the 
large  majority  of  cases  extensive  destruction  of  the  cav- 
ernous tissue  is  neither  necessary  nor  advisable.  Total 
extirpation  of  the  corpora  cavernosa  is  a  practical  impos- 
sibility. Even  if  practicable,  it  would  be  warrantable 
only  as  a'last  and  desperate  resource.  The  amount  of 
tissue  to  be  sacrificed  must  be  determined  by  the  exigen- 
cies of  each  particular  case.  Having  determined  the  area 
or  areas  of  special  reflex  excitability,  the  nerves  of  the 
mucous  membrane  and  cavernous  structures  may  be  de- 
stroyed by  an  acid  (chromic,  glacial  acetic,  nitric,  etc.), 
or  extirpated  with  the  cold-wire  snare  or  cautery.* 

In  this  country  and  in  Germany,  where  the  surgical 
treatment  of  nasal  neuroses  had  its  origin,  the  operators 
invariably  start  out  with  the  idea  of  extirpation  of  the 
cavernous  tissues.  To  that  end  large  portions  of  the 
offending  bodies  are  removed  <  //.  masse  with  the  cautery- 
loop,  or  allowed  to  slough  off  after  numerous  incisions 
and  punctures  with  the  knife-electrode.  I  have  rarely 
found  such  procedures  necessary,  and  believe  that  I  ac- 
complish an  equally  good,  if  not  better,  result  by  operat- 
ing on  a  somewhat  different  principle.  Having  mapped 
out  the  area  of  most  pronounced  vascular  disturbance, 
I  make  a  stellate  incision  through  the  mucous  mem- 
brane  and  cavernous  body  with  the  cautery-knife.  The 
vessels  in  the  pathway  of  the  incision  become  thereby 
obliterated,  a  star-shaped  cicatrix  results,  resembling 
somewhat  a  syphilitic  scar,  and  the  mucous  membrane 
and  turbinated  tissue  become,  so  to  speak,  bound  down 
or  depressed  upon  the  bony  wall  of  the  nostril.  In  order 
to  avoid  extensive  sloughing,  the  incisions  may  be  made 
at  different  sittings.  By  means  of  this  method  a  suf- 
ficient patency  of  the  nostril  is  secured,  the  erection  of 
the  turbinated  bodies  is  brought  under  control,  and  the 
patient  escapes  with  a  comparatively  small  loss  of  func- 
tion. 

In  answer  to  the  question  as  to  whether  the  operation 
should  be  performed  during  the  so-called  "season,"  or 
whether  it  were  better  to  wait  for  the  interregnum  of  im- 
munity from  the  attacks,  I  would  answer  that  there  is 
nothing  to  be  gained  by  delaying  radical  treatment,  and 
it  has  therefore  always  been  my  custom  to  operate  in  the 
interval  between  the  paroxysms.  By  this  means  I  have 
succeeded  in  preventing  their  return,  even  when  the  in- 
dividual has  been  exposed  to  the  exciting  causes  of  the 
attack. 

If  the  theory  upon  which  I  base  my  plan  of  treatment 
be  accepted,  it  will  readily  be  seen  that  those  who  con- 
sider the  removal  of  nasal  obstruction  or  irritation  as  the 
sole  remedy  for  this  disorder  base  their  belief  upon  an 
incomplete  conception  of  its  pathology. 

The  value  of  the  galvano-cautery  and  other  therapeutic 
measures  addressed  to  the  nasal  passages  will  depend,  to 
a  large  extent,  upon  whether  the  existing  nasal  disease 
is  the  primary  cause  of  the  central  irritation,  whether  it 
is  the  sequel  of  repeated  attacks  of  vaso-motor  eoryy.a,  or 
whether  it  is  a  purely  accidental  phenomenon.  Whether 
primary,  secondary,  or  accidental,  it  always  acts  as  an 


*  In  regard  to  the  operative  measures  to  be  used  in  a  given  cum-  "f  hy- 
pertrophic inflammation  of  the  nasal  passages,  the  following  are  my  rules 
of  practice : 

1st.  Posterior  hypertrophic  enlargements  of  the  turbinated  bodies  are 
most  satisfactorily  removed,  if  practicable,  with  the  cold-wire  snare. 

2d.  For  destruction  of  anterior  hypertrophic  .-welling,  both  of  the  tur- 
binated bodies  and  septum,  and  in  the  rare  cases  when  operation  is  nec- 
essary on  the  enlarged  erectile  bodies  of  the  posterior  portion  of,  the  sep- 
tum, the  galvano-cautery  is  the  most  available  and  satisfactory  agent. 

3d.  Kxtensive  destruction  of  cavernous  tissue  is  most  satisfactorily  ac- 
complished by  means  of  the  galvano-cautery  or  electrolytic  process. 
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•  \c  ii.uii  i  .ml  it  i-  of  the  utmost  importance 

thai  ii  Bbould  receive  the  most  careful  atti  i  But  il 

must  uot   in  time,  that  behind 

the  nasal,  throat,  and  head  phenomena  standi  the  neuro- 
sis ami   that,  until   tin  ii   is 

H-,  we  cannot  expect  to  tl  the 

disease. 

I  na 

■  r  end  of  thi 
septui 
. 

■    monBOelli 
calling  attention  I 

will,  i 

but  ai  the  sepl  am,  viz. :  tl  ,        ,,f  the 

Boptam.     i  thai  the  sensitive  area  I 

me  in 

Dr.  ou  adii  a 

de  I'oi  ■  ■     i     6      •  ime  time  afterward, 

"  While  many  authors  call  into  question  tl 
ritive  area  of  Mackenzie,  w;  experience  justifies  me  in  .  but 

with  a  cerl  [belli       thatil  must  be  made  to  embraci 

whole  -j'l  septum, 

and  nol  alone  the  ed  bj  Ma,  i..  a 

■  tention  tos  I  ing  experi- 

ii,.  ni  -  made  bj  Dr.  I.   Lichtwitz,  atl       Soap  re,  in  Bo 

under  tbi  eseor  Fitri  B 

decembre,  I 
a  muqueuse  des  iroies  ariennee  miperieures  el  desorgani 
\\  ithout  going  nt  i 

that  in  all  tbi  I  io)  ex- 

i  upon,  the  nasal  fosssB  were  pass 

re  bilateral  ;  one   theyi  bile  in 

the  other  Bide  there  was  found  a  u  bypnogenio"  area.    The  spasmogenic 
:m,l  in  i  ii,  post  n,  .r  portions  of  both  nasal  fossa?  :  touching 
them  provoked  the  crisis.     The  right  area  seemed  to  be  more  sen 
left 

John  Noland  Mori.,  nsit . 

1  Ueber  eine  operative  Radical  Behai  dlung  bestunmter  Ponnen  von  Mi- 
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10  Opera  medica..  Baailise  (date  uncertain;  1644  or  1460.     Lib.  S.  G. 
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80  Trans.  Am.  Laryngological  Assoc,  June  2 1.  I  seq. 
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Med.  Bci.,  January.  1886 
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article  bv  the  writer  in  the  Medical  News,  Philadelphia,   April 
l.  188S 


NOSE,  TUMORS  OF  THE.  Neoplasms  of  the  nose 
may  be  of  a  benign  or  of  a  malignant  nature.  It  may  be 
said  of  them,  in  general,  that  till  varieties  ordinarily  found 
in  other  organs  or  upon  other  parts  of  the  body  may  be 
found  in  the  nasal  fossae.  Some  forms,  however,  an 
rare  as  to  be  little  more  than  pathological  curiosities.  Of 
benign  growths  the  variety  most  commonly  met  with  is 
the  simple  myxoma,  or  so-called  mucous  polypus.  More 
rarely  are  found  the  adenoma,  angioma,  or  erectile  tu- 
mor, papilloma,  enchondroma,  and  osteoma.  There  have 
also  been  found  growths  composed  of  some  of  the  ele- 
ments of  a  dermoid  cyst,  and,  somewhat  analogous  to 
these  formations,  a  hitherto  nameless  variety  presenting 
a  structure  similar  in  its  elements  and  in  their  arrange- 
ment to  the  helix  of  the  car.  The  latter,  springing  from 
the  inferior  aspect  of  the  retro-nasal  space,  generally  in 
the  vicinity  of  the  floor  of  the  nose  and  the  soft  palate, 
arc  more  properly  classed  as  growths  of  the  pharynx. 


I. — Benign  Tumors. 
Nasal  Polypi:  Mi  cms  Polypi:  Myxomata. 


-The 


term  nasal  polypus  should,  properly  speaking,  refer  to 
any  tumor  of  the  nasal  passages.  By  derivation  and  by 
general  consent,  however,  ii  is  understood  to  describe  (as 
defined  by  Mackenzie)  a  new  formation,  generally  of  the 
nature  of  a  myxoma,  but  sometimes  containing  a  small 
amount  of  libro-cellular  tissue  ;  it  is  usually  pedunculated, 
and.  round,  oval,  or  pyriform  in  shape,  of  pale  pinkish 
color,  semi-transparent,  and  varying  in  size  from  a  currant 
to  an  acorn,  but  occasionally  larger,  giving  rise  to  more  or 
less  obstruction  of  the  nasal  passages,  with  it-  associated 
symptoms.  The  slight  resemblance  in  external  appear- 
ance which  it  hears  to  certain  low  forms  of  marine  life 
has  probablj  suggested  its  name. 
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The  ideas  advanced  by  the  older  writers  as  to  the  caus- 
ation of  polypi,  namely,  that  they  arc  due  to  such  influ- 
ences as  heredity,  .struma,  etc.,  have  not  been  proved  by 
more  recent  observations;  that  they  may  arise  from 
mechanical  irritation  is  more  probable. 

In  fact,  it  must  be  confessed  that  the  causes  of  nasal 
polypus  arc  as  yet  unknown.  Mere  chronic  inflamma- 
tion is  not  sufficient  to  produce  it,  since  among  the  very 
large  number  of  cases  of  chronic  catarrh  comparatively 
few  patients  are  found  to  have  this  trouble.  Zucker- 
kandl  found  it  in  every  eight  or  nine  autopsies.  Men 
are  more  liable  to  the  affection  than  women  ;  the  propor- 
tion in  two  hundred  cases  studied  by  Morell  Mackenzie 
being  one  hundred  and  twenty-three  men  to  seventy-seven 
women.  The  youngest  case  in  which  the  writer  has 
met  with  this  condition  was  in  a  boy,  aged  thirteen,  and 
one  case  is  on  record  in  which  it  occurred  in  a  boy  aged 
twelve. 

Mackenzie  gives  the  following  table,  showing  the  age 
and  sex  of  two  hundred  patients  with  nasal  polypus.  The 
table  indicates  as  nearly  as  possible  the  age  at  which  the 
growths  commenced  : 

Asre.  Male.        Female. 

1<>  to  20  years !l  7 

20  to  30  years 51  34 

30  to  40  years 33  13 

40  to  50  years IS  13 

50to6Hvears !»  10 

60  to  70  years 3  0 

123  77 

The  earliest  symptoms  of  this  condition  are  such  as 
would  attend  an  ordinary  coryza.  There  is,  generally, 
marked  susceptibility  to  taking  cold.  The  attacks  of 
coryza  increase  in  frequency  and  in  severity.  Owing  to 
the'  hygroscopic  quality  of  the  polypoid  tissue,  the 
growths  tend  to  increase  in  size  during  an  attack  of  co- 
ryza,  and  in  wet  weather,  so  that  at  such  times  they  cause 
a  greater  degree  of  occlusion  than  when  in  their  ordinary 
condition.  Later,  headache  is  a  common  symptom,  and 
tlii<  is  occasionally  associated  with  disturbance  of  the 
mental  processes.  If  left  to  themselves,  their  growth 
continues  until  complete  occlusion  of  the  affected  nasal 
»e  results.  The  discharge  is  of  an  ordinary  and 
simple  character.  Epistaxis  sometimes  occurs.  The  ol- 
factory sense,  as  will  be  readily  understood  from  the  an- 
atomy of  the  parts,  is  either  blunted  or  destroyed,  by  rea- 
son of  the  growths  offering  a  mechanical  obstacle  to  the 
entrance  of  the  inspired  air,  and  with  it  the  odorous  par- 
ticles, to  the  olfactory  region.  Taste  is  also  more  or  less 
impaired,  while  the  nasal  canal  and  the  Eustachian  tube 
may  be  obstructed. 

Mackenzie  gives  the  following  table  showing  the  ap- 
parent situation  of  259  polypi  observed  by  him  in  2(H)  pa- 
tients, the  growths  having  been  bilateral  59  times. 

Middle  turbinated  body 104 

Neighborhood  of  superior  turbinated  body  and  superior  meatus 77 

Middle  turbinated  body  and  middle  meatus 34 

Middle  meatus 24 

Inferior  turbinated  body 9 

Whole  of  outer  wall  of  nose  (except  inferior  meatus)  .  11 

259 

The  septum  is  rarely  the  site  of  the  affection,  but  seven 
such  cases  having  been  reported. 

The  nasal  polypi  usually  remain  within  the  nasal  cav- 
ity, and  rarely  grow  beyond  the  nostril,  though  some- 
times they  extend  backward  to  and  into  the  pharynx, 
and  occasionally  have  been  found  involving  the  sinuses. 
They  sometimes  become  adherent  at  several  different 
points  to  the  adjacent  walls  of  the  nares,  so  that  the  lo- 
cation of  the  site  of  the  pedicle  becomes  a  matter  of  dif- 
ficulty. Mucous  polypi  are  generally  multiple,  although 
it  occasionally  happens  that  a  single  large  growth  will 
be  found  ;  when,  however,  one  such  growth  has  been 
removed,  it  will  almost  always  be  possible  to  discover 
others  still  existing.  In  shape  they  are  generally  pedun- 
culated, owing  to  the  attraction  of  gravitation  acting  upon 
their  semi-fluid  contents.  As  they  grow  larger,  however, 
they  are  forced  to  adapt  themselves  to  the  contour  of  the 
surrounding  cavity.    They  may  also  be  found  of  rounder 


shape,   with  broad   base  and  entire  absence  of  pedicle. 
Zuckerkandl  believes  that  the  pear-shaped  variety 
from  sharp  edges,  while  those  with  broad  bases 
upon  flat   surfaces.      Their  size  varies  greatly.      It    is  not 
uncommon  to  find  two  or  three  large   ones  associated 
with  a  large  number  of  very  small  ones  in  the  san 
tril.     Their   color  is  generally  of  a   translucent    pearly 
grayish  white,  more  rarely  pinkish,  and  now  and  then, 
in  the  case  of  an  old  and  well-organized  specimen,  of  a 
dull  yellowish,   opaque  color.     The  surface   is  smooth 
and  shiny,  and  when  the  tumors  are  touched  they  are 
felt  to  be  elastic.     They  themselves  are  devoid  oi  sensi- 
bility, although  the  mucous  membrane  in  their  neighbor- 
hood may  be  in  a  highly  sensitive  state. 

Within  the  last  lew  years  extensive  studies  have  been 
made  with  regard  to  the  reflex  influences  of  nasal  polypi, 
and,  although  their  importance  may  by  some  writers  have 
been  overestimated,  it  is  a  matter  of  common  clinical  ob- 
servation that  marked  reflex  symptoms  may  follow  their 
presence.  Thus,  asthma  has  not  infrequently  been  cured 
by  their  removal,  while  reflex  cough,  hemicrania,  and 
supra-orbital  neuralgia,  vertigo,  and  even  epilepsy  have 
been  attributed  to  them,  and  chronic  coryza  and  bay 
fever  are  often  due  to  their  presence.  In  the  matter  of 
diagnosis  little  difficulty  generally  exists.  Their  appear- 
ance is  characteristic,  while  their  softness,  elasticity,  and 
freedom  from  pain  render  them  unlike  any  other  growth 
likely  to  be  met  with.  They  also  differ  from  growths  of 
a  more  serious  nature  in  that  they  do  not  bleed  easily 
upon  being  touched,  and  rarely  cause  disfigurement. 
Deviation  of  the  septum  can  hardly  be  mistaken  for  them, 
if  both  sides  of  the  septum  be  carefully  examined,  nor 
can  hypertrophy  of  the  mucous  membrane  covering  the 
septum,  if  cocaine  be  applied  to  it. 

Abscess  of  the  septum  and  other  growths  of  this  part 
of  the  nose  can  be  differentiated  from  polypi  by  the  ap- 
pearances present,  and  from  the  fact  that  polypi  so  rarely 
spring  from  this  locality.  The  greatest  difficulty  likely 
to  occur  is  in  distinguishing  polypi  from  hypertrophy  of 
the  mucous  membrane  covering  the  middle  or  lower  tur- 
binated bodies.  The  easiest  mode  of  differentiation  is 
by  the  application  of  cocaine.  Under  the  influence  of 
this,  hypertrophied  mucous  membrane  will  at  once  lie- 
come  retracted,  while,  when  the  drug  is  applied  to  the 
polypi,  no  apparent  effect  is  produced. 

The  external  investment  of  mucous  polypi  is  composed 
of  ciliated  epithelium,  beneath  which  there  are  generally 
a  few  dilated  capillaries,  but  no  nerves.  The  bulk  of  the 
growth  is  made  up  of  embryonic  connective  tissue,  con- 
sisting of  a  hyaline  gelatinous  material,  through  which 
more  resisting  cellular  trabeculae  pass  in  various  direc- 
tions. The  gelatinous  substance  is  very  rich  in  mucin, 
and  contains  in  the  early  state  round  and  oval  cells  which, 
at  a  later  period,  become  elongated,  fusiform,  or  stellate, 
and  for  the  most  part  nucleated  and  granular.  The  latter 
kind  of  cell  is  said  to  be  most  common.  The  consistency 
of  the  growth  depends  upon  the  greater  or  less  degree  in 
which  the  connective-tissue  stroma  or  the  mucous  sub- 
stance predominates  in  its  structure.  Here  and  there 
small  cavities,  full  of  a  colorless,  stringy  fluid,  may  be 
met  with,  which  some  regard  as  true  cysts.  Again,  true 
cysts  have  been  observed  in  the  neighborhood  of  poly- 
poid growths.  As  to  the  exact  site  of  origin  of  nasal  pol- 
ypi, Zuckerkandl  has  given  some  interesting  observa- 
tions derived  from  the  study  of  42  different  growths  ;  of 
these,  14  grew  from  the  edges  of  the  hiatus  semilunaris, 
3  from  the  edges  of  the  hiatus  and  the  iufundibulnm.  2 
entirely  from  within  the  infundibulum,  1  from  the  os- 
tium frontale,  1  from  the  ostium  sphenoidale.  1  from  the 
ostium  ethmoidale,  2  from  the  antrum,  1(1  from  the  mid- 
dle meatus,  3  from  the  upper  meatus,  4  from  the  middle, 
and  1  from  the  upper  turbinated  body. 

The  presence  of  mucous  polypi  is  seldom  attended 
with  danger,  although  they  may  give  rise  to  serious 
local  and  reflex  irritation.  After  removal  they  man- 
ifest a  decided  tendency  to  recur,  owing,  no  doubt,  to 
lack  of  thoroughness  on  the  part  of  the  operator  in  remov- 
ing the  whole  of  the  larger  growths,  and  also  to  the 
probable  presence  of  smaller  growths,  which,  being  re- 
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lieved  f rom  the  pressure  ol  their  larger  companions,  in- 
crease rapidh  in  Bize,     Moreovei    Ihen 

■  rtain  individuals,  a  tend(  ncj  to  rei  urrence  w  hi<  b 
only  be  explained  on  the  ground  oi  a  special  susceptibil- 
ity, and  «  in'  i'  us  annoj  ance, 
it  qoI  "I  poBil  ive  dan 

Spontaneous  expulsion  of  a  polypus  sometimes  takes 
place,     lii  ent  of  nasal*  polypi  astringents  have 

I >i -» :  ii  time  im  J      Thej  can  i»-  ol  little 

Bervice,  liowever,  except  i<>  relieve  temporarily  the  more 

annoying   symptoms] luced  through  irritation  of  tin' 

adjacent    mucous  membrane   bj    the  polypi  themselves. 

The  injection   into  the  Bubstance  "i  a  polyp  of  various 

en  practised,  with,  however,  question 

cess.     Thus  chromic,  acetic,  and  carbolic  acid 

have  been  employed,  and  each  has  hail  it-  advocates. 

'I'lir  surgical  measures  for  tin-  removal  of  nasal  polypi 
an-  three  in  number,  viz.,  evulsion,  abscission,  and  the 
galvano-cautery.  <m  these,  evulsion  with  the  forceps  is 
ii\  far  tin'  oldest,  and  the  one  still  most  generally  prac- 
The  success  which  attends  it--  employment  will 
In-  due  entirely  to  tin-  operator's  knowledge  of  tin-  anat- 
omy of  the  nasal  chambers  in  general,  and  of  the  pn 
location  of  the  grow  ths  to  be  attacked.  The  old-fashioned 
method  of  Betting  blindly  to  work  with  a  pair  of  polypus 
forceps  ami  tearing  away  whatever  might  come  into  the 
grasp  of  the  instrument  without  knowing  what  tissue 
had  been  seized,  cannot  !»•  too  strongly  reprehended. 
Tin'  result  of  such  careless  operating  is.  necessarily,  tin' 

infliction  ot  severe  and  u icessary  pain,  tin-  production 

of  copious  haemorrhage,  tin-  possible  serious  injury  of 
healthy  parts,  ami  the  imperfect  removal  ol'  the  growths. 
In  all  cases  tin'  polyp  should  1"'  removed  with  the  aid 
of  tin'  rhinoscopic  speculum  or  mirror,  care  being  taken 
not  to  work  in  the  dark.  No  one  instrument  is  bkely  to 
meet  the  necessities  of  everj  case,  so  that  a  variety  of 
forceps  is  desirable.  In  umh^  forceps,  the  pedicle  ot  the 
polypus  should,  if  possible,  be  grasped,  and  the  growth 
removed  as  near  to  the  mucous  membrane  as  possible.  It. 
is  well  not  to  attempt  to  remove  too  many  at  one  Bitting, 
for,  although  the  operation  may  be  accomplished  witb 
comparative  thoroughness  at  one  time,  it  is  impossible  to 
do  wholly  satisfactory  work  when  the  parts  are  obscured 
by  blood.  When  working  with  a  clear  light  and  with 
the  growths  in  full  view,  it  is  comparatively  easy  to  de- 
tect their  attachments,  and,  besides,  the  patient  is  thereby 
saved  much  pain. 

The  application  of  cocaine  to  the  nasal  mucous  mem- 
brane is  of  t  he  greatest  service,  not  only  in  rendering  it  non- 
sensitive,  but  in  causing  it  to  retract,  and  in  thus  bringing 
the  growths  into  plainer  view.  In  practising  evulsion, 
the  growths  should  be  seized,  the  blades  of  the  forceps 
firmly  compressed,  and  the  handle  of  the  instrument 
moved  up  and  down  and  slightly  twisted  to  one  side. 
For  the  abscission  of  nasal  polypi,  the  best  instrument 
today  is  a  light,  small-sized  Jarvis  fScraseur.  With  this 
the  pedunculated  growths  may  be  removed  easily,  with- 
out haemorrhage,  and  with  a  minimum  of  pain.  It  is 
particularly  useful  in  cases  of  growths  originating  far 
back  in  the  nasal  passages.  It  is  highly  desirable  that 
the  evulsion  or  abscission  of  the  polypi  should  be  follow- 
ed by  some  plan  of  treatment  calculated  to  destroy  thor- 
oughly : 1 1 1 \  remaining  polypoid  tissue.  For  this  purp 
application  to  the  site  of  the  polypi  of  some  escharotic  or 
powerful  absorbent  will  be  found  of  advantage.  The 
best  of  these  is  undoubtedly  the  galvano-cautery,  strong 
solutions  of  iodine,  chromic  acid,  or  carbolic  acid,  may 

be  used  for  this  purpose.  Care  should  be  taken,  how- 
ever, im tine  i  hem  absolutelj  to  the  parts  desired,    The 

galvano-cautery  itself  affords  an  excellent  mean-  for  the 
removal  of  polypoid  growths,  and  in  some  respects  this 
i-  superior  to  any  other  method.    It  causes,  on  the  whole. 

less   pain,  and    by  a   majority   of   patients  it    is   preferred. 

The  chief  objection  to  its  use  is  that  a  number  of  applica- 
tions arc  uMialh  required  to  secure  entire  removal  of  the 
myxomatous  tissue.  Something  may  be  accomplished  in 
piv  enting  the  development  oi  nasal  polypi  by  relieving 
the  chronic  inflammations  of  the  nasal  mucous  mem- 
brane which  are  favorable  to  their  development. 


In  studying   the   prognosis  Of   nasal    myxoma,  there  is 

pn   iiitcd  a  question  of  great  interest  to  the  pathologist 
and  .if  great   importam  patient  ;  namely,  i-  the 

simple  histological  structure  oi  the  growth  evei   ti 
formed  into  one  of  a  more  malignant  typi   .-    This  q 
tion,  denied  manj  years  ago  by  Billroth,  has  of  tati 
ceived  confirmatory  evidence  in  the  hands  of  Michel, 
Hopmann,  Schmicgelow,  Max  Schaeffer,  and  Bayer.    The 
latter  repo  <■  in  which  a  carcinomatous  area 

discovered  within  a  large  mucous  polypus.  Cases 
not  wanting,  too,  in  which,  after  the  repeated  removal  of 
polypi,  the  nasal  mucous  membrane  has  assumed  a  con- 
dition of  irritation  which,  to  say  the  least,  i-  slow  to  sub- 
side, and  which  renders  it.  in  all  respects,  a  fertile  soil 
for  the  production  of  new-growths  ot  •,  less  benign  nat- 
ure. Indeed,  there  arc  many  cases  in  which  it  is  diffi- 
cult, if  not  impossible,  to  distinguish  between  simple 
hypertrophies  of  the  mucous  membrane  and  veritable 
neoplasms.  The  truth  of  this  will  be  better  realized  in 
observing  the  changes  which  may  have  taken  place  in 
the  vicinity  of  a  growth  the  malignant  nature  of  which 
cannot  be  questioned. 

Ahi.nom  \t  \. — These  growths  consist  in  an  hypertro- 
ph\  of  the  glands  ol  the  mucous  membrane.  They 
would  be  harmless,  were  it  not  for  the  tendency  which 
they  display  to  undergo  epitheliomatous  degeneration. 
The  tumor  at  first  bi  at  •  a  d<  cided  n  semblance  to  a  mu- 
cous polyp.  It  is.  however,  of  tinner  consistency,  ap- 
proaching somewhat  that  of  an  enchondroma.  Its  pro- 
gress is  slow  as  long  as  degeneration  lias  not  begun. 
When  this  becomes  established,  however,  the  coursi 
that  of  an  ordinary  epithelioma.  In  the  period  of  transi- 
tion the  differential  diagnosis  can  be  made  only  by  the 
use  of  the  microscope.  Whichever  maj  be  the  nature  of 
i  rw  th,  the  neat  ment  must  be  surgical. 

Anoiomata.  —  Angiomatous  growths  of  the  nose  are 
rare.  A  careful  study  of  the  subject  was  made  b\  I  >r. 
.John  ().  Hoc.  and  published  in  the  " Transactions  of  the 
American  Laryngological  Association"  for  1885.  By  in- 
cluding in  his  list  all  growths  in  which  the  vascular  ele- 
ment predominated,  such  as  erectile  tumors  or  na-vi,  vas- 
cular tumors,  angioma  caver nosum,  and  the  fibro-angio- 

inala.  there  were  found  the  records  of  but  thirteen  cat 

and  to  these  Dr.  Roe  has  added  one.  In  analyzing  them 
it  was  found  that  in  two  instances  the  tumors  were  at- 
tached to  the  cartilaginous  septum,  while  the  others,  as 
tar  as  the  origin  was  designated,  grew  from  the  upper 
parts  of  the  nasal  fossae,  as.  for  instance,  from  the  vomer, 
the  basilar  apophysis,  the  inferior  surface  of  the  body 
of  the  sphenoid,  and  the  vault,  In  but  two  eases  were 
the  middle  turbinated  bodies  involved.  In  but  one  in- 
stance was  the  growth  located  in  the  right  naris,  while  in 
no  case  has  it  been  reported  as  growing  in  both,  either  at 
the  same  time  or  alternately.  From  the  structure  of  the 
inferior  turbinated  bodies  it  would  be  natural  to  expect 
to  find  them  the  site  of  the  above  neoplasms.  That  this 
is  not  the  case  will  be  seen  from  the  above  analysis.  A 
study  of  the  tabulated  report  of  Dr.  Hoc  gives  also  the 
following  statistics :  Of  the  14  eases  but  2  were  women. 
The  oldest  case  was  sixty-eight  years  of  age,  the  youi 
thirteen.     In  8  cases  the  patient  was  under  twenty. 

The  duration   is   uncertain,   several   cases    having   suf- 
fered from  epistaxis  since  childhood,  while  in  one  i 
a   tumor  of  unusual    proportions  developed   within   six 
wi  eks. 

Of  the  symptoms  reported,  epistaxis  is  by  far  tie 
common  and  wellmarked.     Indeed,  it  was  present  in 
even    ease  and   the  attacks  were  generally  profuse  and 
persistent. 

Five  of  the  1 1  patients  died,  4  of  them  as  the  direct 
result  of  operation.  Of  these  1  was  operated  upon  by 
Nclaton's  method:  1  by  resection  of  the  superior  maxil- 
la: 1  by  removal  with  the  curette  through  an  opening 
made  in  the  side  of  the  nose  ;  1  by  an  attempted  removal 
with  forceps.  Four  cases  are  now  recorded  in  which 
removal  was  effected  by  means  of  Jarvis's  cold-wire 
ecrascur.  The  success  attending  this  method  is  most  grati- 
fying. In  operating  with  it  gnat  deliberation  can  be  used, 
and  thus  even  less  hemorrhage  is  produced  than  when  the 
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galvano-cautery  is  used,  so  that  the  operation  may  be  con- 
sidered as  entirely  safe.  Its  superiority  over  the  more 
severe  surgical  measures  employed  in  the  four  cases  men- 
tioned above,  in  which  death  occurred,  is  obvious.  In 
using  the  cold  wire  it  will  be  desirable  to  have  a  galvano- 
cautery  at  hand,  so  that,  should  the  removal  of  the  tumor 
be  only  partial  and  haemorrhage  ensue,  the  remnant  of  the 
growth  may  be  thoroughly  obliterated,  and  thus  the  best 
prospect  for  the  relief  of  the  bleeding  secured. 

Papillomata. — The  exact  nature  of  the  so-called  papil- 
lomatous tumors  of  the  nose  appears  to  be  a  matter  of 
considerable  doubt. 

Hopmann  claims  that  in  a  collection  of  100  cases  of 
growths  of  the  nasal  cavities  he  found  14  papillomas. 
Zuckerkandl,  on  the  other  hand,  states  that  he  has  met 
with  but  one.  Three  others,  however,  which  he  refers  to 
as  polypoid  excrescences,  seem  to  bear  a  close  similarity 
to  the  true  papilloma.  The  first-mentioned  writer  de- 
scribes two  pathological  varieties,  namely,  epithelial  pap- 
illoma or  benign  cauliflower  excrescence,  and  soft  papil- 
loma, the  latter  being  subdivided  into  adenoma,  angioma, 
flbro-sarcoma,  and  flbro-sarcoma  papillare,  according  to 
the  predominance  of  gland-structure,  vessels,  areolar  tis- 
sue, or  proliferating  cells. 

Morell  Mackenzie  states  that  he  has  met  with  but  5 
undoubted  examples  of  intranasal  papilloma.  In  no  in- 
stance was  the  growth  larger  that  a  split  pea,  and  in  4  of 
the  cases  there  were  at  the  same  time  mucous  polypi  in 
the  nasal  fossae. 

From  the  classification  of  Hopmann,  quoted  above,  it 
would  appear  that  there  is  nothing  in  particular  to  dis- 
tinguish these  neoplasms  from  other  growths  of  the  cate- 
gory corresponding  to  the  subdivision  which  he  has  made. 
As-long  as  a  growth  can  be  classed  as  an  adenoma,  or  an 
angioma,  or  a  fibro-sarcoma,  the  division  papilloma  seems 
not  only  unnecessary  but  even  calculated  to  produce  con- 
fusion. 

Osteomata. — These  aie  bony  tumors  of  the  nose  ; 
they  are  covered  by  the  nasal  mucous  membrane,  are  gen- 
erally of  dense  structure,  but  sometimes  cancellous,  and 
are  not  connected  with  the  osseous  framework  of  the 
nose.  Their  size  varies  greatly,  and  they  may  attain 
large  dimensions,  and  thus  cause  serious  destruction  to 
the  neighboring  parts.  The  affection  is  rare,  and  is  most 
often  encountered  in  the  youug.  That  these  tumors  are 
the  result  of  any  diathesis  is  improbable.  Specific  treat- 
ment has  no  effect  in  checking  their  progress.  The 
causative  influence  of  traumatism  is  more  apparent,  par- 
ticularly in  the  injuries  to  the  nose,  so  common  to  young 
children. 

Most  of  the  patients  observed  have  been  about  twenty 
years  of  age.  Sex  seems  to  make  no  difference.  The 
early  symptoms  are  obscure,  and  the  patient  seldom  seeks 
relief  until  the  growth  has  attained  considerable  size. 

Those  which  may  be  present  at  first,  however,  are 
coryza,  epistaxis,  and  a  marked  sensation  of  itching.  As 
the  tumor  enlarges  there  is  more  or  less  obstruction  to 
nasal  respiration,  loss  of  the  olfactory  sense,  and  often  neu- 
ralgic pain  of  severe  character,  due,  no  doubt,  to  pressure 
upon  nerve-filaments,  which  becomes  worse  as  the  growth 
increases  in  size.  Anterior  rhinoscopic  examination  re- 
veals a  tumor  covered  with  mucous  membrane,  some- 
times of  a  rose-red  color,  sometimes  dark  red,  or  even 
purplish.  Later  there  is  ulceration,  and  even  necrosis 
may  be  present.  There  is  usually  at  this  time  a  fetid  dis- 
charge, resembling  that  from  syphilitic  disease  of  the 
nose.  Meanwhile  the  parts  upon  which  the  growth  en- 
croaches may  be  eroded  or  else  forced  from  their  normal 
positions,  and  thus  distinct  deformity,  both  external  as 
well  as  internal,  may  be  produced.  Neuralgia  may  give 
place  to  anaesthesia  as  the  irritated  nerves  become  more 
forcibly  compressed. 

Pathologically  the  structure  of  these  growths  does  not 
differ  from  osteomata  in  general,  a  description  of  which 
will  be  found  in  the  article  Osteoma. 

Of  the  two  varieties,  the  ivory  and  cancellous,  the  for- 
mer is  the  more  common.  Tumors  of  this  class  are 
sometimes  so  dense  as  to  resist  the  strongest  surgical  for- 
ceps.    Their  peculiar  consistence  is  easily  determined, 


the  point  of  a  needle  pushed  through  the  mucous  mem- 
brane  being  quickly  arrested.  In  the  tumors  of  the 
cancellous  variety,  however,  this  is  not  uniformly  the 
case. 

Their  size  is  variable,  ranging  from  that  of  a  bean  to 
growths  of  very  large  proportions.  Their  form  differs, 
also,  and  depends  upon  their  size  and  age.  They  an-  sel- 
dom actually  attached  to  the  osseous  surface  with  which 
they  are  in  immediate  relation,  and  when  a  pedicle  does 
exist  it  is  generally  small.  Their  separation  from  the  un- 
derlying bony  structure  is  usually  easy. 

Left  to  themselves,  nasal  osteomata  increased  in  size 
until  they  fill  the  nasal  fossae,  encroach  upon  the  phar- 
ynx, the  maxillary  sinus,  the  orbital  cavities  and  the  base 
of  the  skull,  and,  finally,  give  rise  to  grave  cerebral  com- 
plications. In  other  cases  they  may  cause  serious  symp- 
toms from  caries,  necrosis,  and  suppuration.  They  are 
usually  diagnosed  and  removed  before  these  accidents 
have  taken  place,  and  show  little  tendency  to  recur  after 
extirpation.  The  prognosis  is  generally  good,  provided 
the  growth  can  be  removed  through  the  natural  passages. 

In  the  earlier  stages  the  diagnosis  may  be  somewhat 
difficult,  the  growth  being  readily  mistaken  for  an  exos- 
tosis or  a  nasal  calculus.  Osteomata,  during  the  early 
part  of  their  course,  are  generally  somewhat  movable, 
while,  of  course,  an  exostosis  is  not.  A  calculus  is  of 
more  friable  consistency,  as  may  be  demonstrated  by 
exploring  the  surface  of  the  obstruction  with  a  long 
needle.  Enlargement  of  the  turbinated  bodies  mighl  lie 
diagnosed  by  an  inexperienced  observer.  This  error  is 
more  liable  to  occur  in  the  case  of  the  middle  turbinated 
bodies,  since  they  are  so  commonly  asymmetrical.  The 
tissues  covering  the  turbinated  bones,  however,  are  soft, 
lax,  and  yielding,  and  quite  unlike  the  tense  investment  of 
an  osteoma.  No  other  nasal  neoplasm  is  likely  to  cause 
as  much  neuralgia  excepting  cancer,  while  the  growth  of 
the  latter  is  far  more  rapid.  Fibrous  tumors  of  the  nose 
are  very  rare. 

The  only  treatment  is  extirpation.  The  cancellous  os- 
teoma can  be  crushed  with  strong  forceps  and  removed 
in  fragments.  In  the  case  of  ivory-like  growths  it  has 
generally  been  considered  necessary  to  lay  open  the  nose, 
preferably,  if  possible,  by  Rouge's  operation,  which  con- 
sists in  separation  of  the  upper  lip  and  base  of  the  nose 
from  the  superior  maxillary  bone,  and  reflecting  them  up- 
ward over  the  face,  so  that  the  anterior  nares  are  brought 
into  immediate  view.  Should  this  not  give  sufficient 
space,  some  other  and  more  radical  surgical  procedure  is 
advised.  To  the  great  credit  of  American  surgery  be  it 
said,  that  in  this  country  such  dangerous  methods  have 
been  superseded  by  the  use  of  the  burr  of  the  dental  en- 
gine. By  means  of  this  instrument  in  skilful  hands  the 
most  difficult  cases  have  been  successfully  treated,  the 
growths  being  removed  through  the  natural  passages, 
with  a  minimum  of  shock  to  the  patient,  with  none  of 
the  after-dangers  of  a  capital  operation,  and  with  abso- 
lutely no  disfigurement  to  the  external  parte. 

Enchondromata. — Cartilaginous  tumors  of  the  nose 
are  so  rare  that  hardly  a  dozen  cases  are  on  record.  The 
growth  is  incident  to  youth,  all  patients  thus  far  ob- 
served having  been  under  eighteen  years  of  age.  In  a 
case  successfully  operated  upon  by  the  writer,  and  al- 
ready reported  by  him,  the  patient  was  but  two  and  a 
half  3rears  old. 

The  symptoms,  in  general,  are  those  of  nasal  obstruc- 
tion. The  tumor  is  never  pedunculated.  It  usually 
springs  from  the  cartilaginous  septum,  or,  rarely,  from 
the  outer  wall  or  roof  of  the  nose. 

The  prognosis  is  good.  Recurrence  does  not  take  place, 
and  there  can  be  little  excuse  for  removing  the  growth 
by  any  but  the  natural  passages.  The  diagnosis  may  be 
made  from  the  position  of  the  growth,  its  method  of  im- 
plantation, its  consistence,  which  is  readily  determined 
by  means  of  a  fine  exploring  needle,  and  its  insensibility. 
It  need  never  be  mistaken  for  a  deflection  of  the  septum, 
since  when  this  exists  there  is  a  corresponding  depression 
on  the  opposite  side.  Removal,  in  most  instances,  may  be 
accomplished  with  little  difficulty  by  means  of  the  knife, 
the  cold  snare,  or  the  galvano-caustic  loop. 
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Exostoses.  Exostoses  oi  the  nasal  fossa;,  other  than 
those  mentioned  under  the  head  ol  bonj  ri  purs 

of  the  i  pi  ..in  in  the  artii  li  on  congi  nital  and  ac 
quired  malformations  of  the  uose,  musl  be  ■ 
indeed,  in  the  stud]  of  manj  thousands  of  fairly  well- 
preserved  Bkulls  the  writer  has  been  unable  to  find  a  sin- 
gle well-marked  instanci  i  "  ami  methods  of  treatment 
would  applj  i"  i lii-m  ;i>  inn  -  osteomata  referred 

to  above,  al  least,  when  they  are  situated  upon  the  sep 
turn 

i>:  i  iioro  on  Embryonal  ('i-.v-uf  the  nature  of 
tin  se  growths  are  certain  abnormalities  which  have  been 
observed  occasionally  in  the  nasal  fossae.  Thej  may 
consist  partly  or  altogether  of  hair,  or  they  may  contain 
cartilage,  bone,  fat,  connective  tissue,  and  glandular  sub- 
Btance  The  presence  of  teeth  in  the  nose  has  been  ob 
served  in  several  instances,  and  seems  to  be  the  mosl 
common  accident  of  this  class. 

Osseous  Cysts.  Several  cases  have  been  reportedin 
which  this  condition  was  presenl  in  the  nasal  fossae, 
Ai  cording  to  Bayer  the  cysts  originate  sometimes  in  the 
bony  tissue  itself ,  sometimes  between  the  bone  and  the 
periosteum.  These  growths  may  be  either  unilocular  <>r 
multilocular.  Thev  are  generally  crossed  by  lamellae  of 
bone  which  incompletely  divide  them,  and  they  are  often 
surrounded  by  a  bony  ridge,  due  to  chronic  inflammation 

of  the  periosteum.     They  are  apt  to  originate  uj the 

septum,  or  upon  the  inferior  turbinated  bone.  Their 
symptoms  are  analogous  to  those  of  an  osteoma,  and  their 
progress  slow,  bul  progressive.  The  treatment  applies 
ble  in  these  cases  is  either  the  radical  extirpation  of  the 
cyst,  or  incision  and  destruction  by  the  aid  of  the  gal- 
vano-cautery.  If  the  cysl  be  multilocular  each  division 
must  be  opened  in  turn,  and  this  treatment  must  be  con 
tinued  until  the  growth  has  disappeared. 

In  addition  to  the  tumors  above  described  echino- 
coccus  cysts  ami  hernia'  cerebri  have  been  met  with  in 
the  nasal  fossae. 

II. — Malignant  Tumors. 

Malignanl  tumors  of  the  nasal  fossae,  of  primary  origin, 

arc  rare.  In  this  situation,  as  in  other  parts  of  the  body, 
their  etiology  is  obscure,  although  it  is  possible  thai  long- 
continued  and  unusual  irritation  of  the  nasal  mucous 
membrane  may  be  a  factor  in  their  production.  With 
the  exception  of  sarcomata  thej  occur  more  commonly 
after  middle  life.  Sarcomata,  however,  have  been  found 
in  verj  young  children.  Of  the  cases  seen  by  the  writer, 
during  the  past  fifteen  years,  a  majority  have  been  in 
males,  although  the  experience  of  other  observers  has 
been  to  the  contrary. 

Sarcomas  are  said  to  arise  most  frequently  from  the 
septum.  They  might  easily  be  mistaken  for  enchon- 
dromas,  were  the  latter  nol  distinguished  by  symptoms 
which  arc  pathognomonic.  They  are  apl  to  develop 
rapidly,  and  to  extend  to  the  various  cavities  in  their 
vicinity,  causing  much  destruction  to  the  surrounding 

parts,  and  consequent  deformity.  The  symptoms  gen- 
erally presenl  are  obstruction  of  the  affected  nasal  cavity, 
followed  later  by  epistaxis,  and  the  secretion  of  asanious, 
fetid,  nun  i'  purulent  discharge  ;  respiration  is.  of  course, 
impeded,  the  quality  of  the  voice  is  changed,  and  the 

olfactory  sense  is  impaired.  Neuralgia  is  a  marked  and 
distressing  symptom.  It  may  attack  one  or  both  sides  of 
the  head,  and   it   generally  increases  in  severity  until  the 

nerves  pressed  upon  by  the  growth  are  paralyzed.  Upon 
examination,  the  tumor,  in  theearliei  stages,  is  seen  to  be 

simply    red,    and    perhaps    nodulated  ;   later    it    becomes 
ulcerated,    -ravish   in   color,  and  covered  with   an  un- 
healthj  secretion.     It  bleeds  at  theslightesl  touch. 
Epitheliomatous  tumors   may  be  distinguished    from 

simple  inyxomata  by  the  fact  thai  they  are  more  red. 
that  their  surfaces  are  highly  vascular,  and  that  they 
bleed    readily.      These   symptoms   render    the    diagnosis 

tolerably  easy  ;  while  the  presence  of  a  single  growth, 
its  rapid  development,  the  destruction  which  it  carries  to 
the  surrounding  parts,  and  the  other  well-marked  symp- 
toms of  pain,  discharge,  epistaxis,  and  general  cachexia, 

will   place   the  question   beyond   the  possibility  of  doubt. 


A- to  the  diagnosis  of  malignanl  growths  of  the  nose  in 
general,   their    earlj    recognition   is    often   exceedingly 

difficult.        It     is.    at    the    same    lime.    mOSl     lim -silT.    for 

upon  it  will  depend,  in  greal  measure,  the  prognosis. 
Although  it  has  been  stated  thai  the  septum  is  the  most 
common  site  of  malignanl  tumors  of  the  nose,  this  in 
the  experience  ol    the  writer,  has  nol   been  the  case,  nor 

does  there  seem  any  reason,  histologically,  why  it  should 

be  so.  since  the  other  structures  ol  the  nasai  fossa-  are 
more  vascular,  and.  probably,  subject  to  greater  irrita- 
tions. Rhinoliths  and  foreign  bodies  may  generally  be 
detected  by  examination  with  a  probe.  The  question  of 
syphilis,  although  not  easily  eliminated  by  inspection, 
may  be  settled  by  placing  the  patient  upon  specific  treat- 
meiit  and  observing  the  result.  The  ulceration  of  lupus 
is  nearly  alwav  S  attended  w  ith  external  manifestations  of 
that  disease.  Greal  rapidity  of  growth,  especially  of  the 
tumor  w  hich  has  returned  after  removal,  is  characteristic 
of  Barcoma.  Microscopic  examination  oi  a  part  of  the 
growth  is  generally  possible,  and  should  always  be  made. 
The  prognosis,  as  in  the  case  of  cancerous  disease  in 
other  parts  ot  the  bod]  .  is  grave.  Growths  of  the  sarco- 
matous variety  seem  to  be  of  a  less  malignanl  nature  than 
the  others,  and  with  them  the  prognosis  is  not  absolutely 
bad.  Morell  Mackenzie  reports  a  case  in  which  a  mye- 
loid sarcoma  was  removed  from  the  nasal  Septum,  iii  a 
man  aged  sixty,  in  whom  seven  years  after  the  operation 
there  were  no  sighs  of  recurrence.  In  a  case  of  melan- 
otic sarcoma,  removed  three  years  ago  by  Dr.  R.  P.  Lin- 
coln, of  New  York,  in  the  presence  of  "the  writer,  from 
the  middle  turbinated  body  and  outer  wall  of  the  right 
nasal  fossa  of  a  lad]  aged  about  thirty,  the  patient  has 

remained  well  up  to  the  present  time. 

Mioi  the  older  authorities  agree  that  the  only  proper 
method  for  the  treatment  of  malignant  growths  of  the 
nose  js  thorough  and  radical  extirpation,  and  they  gener- 
ally recommend  that  in  order  to  render  the  operation  a 
success,  the  growth  be  fully  presented  to  the  vision  ()f 
the  operator  by  means  of  a  preliminary  operation.  This, 
however,  with  the  improved  methods  and  instruments 
used  for  operations  upon  the  nasal  cavity  at  presenl  is  by 
in.  means  necessary  in  a  large  n umber  of  cases.  In  the 
case  of  melano  sarcoma,  quoted  above,  the  operation  was 
performed  through  the  natural  passages  by  means  of  the 
galvano-cautery,  and  with  absolutely  no  mutilation  of 
the  external  parts.  In  a  case  of  ordinary  sarcoma,  ob- 
served by  the  w  riler.  decided  arrest  of  the  growth  seemed 
to  follow  injections  into  its  tissue  of  lactic  acid,  twenty 
minims  of  a  thirty  per  cent,  solution  being  used.  An- 
other palliative  measure  is  the  persistent  application  to 
the  surface  of  the  tumor  of  an  astringenl  solution,  while 
attacks  of  haemorrhage  may  generally  be  controlled  by 
the  use  of  the  galvano-cautery.        1).  Brt/*'u  It,;. 

NOTOCHORD.     The  notochord  {chorda  dorsalw,  Wir- 

belsaitt  i  is  a  rod  of  peculiar  tissue,  constituting  the  primi- 
tive axial  skeleton  of  vertebrates.  It  begins  immediately 
behind  the  pituitary  body  (hypophysis),  and  extends  to 
the  caudal  extremity.  It  occurs  as  a  permanent  structure 
in  the  lower  types,  and  as  a  temporary  one  in  the  em- 
bryos of  amphibia  ami  amniota.  including  man.  Com- 
parative embryology  has  .shown  that  it  is  a  greatly 
modified  epithelial  tube,  which  arises  as  a  furrow  iu  the 
median  dorsal  line  of  the  entoderm,  being  in  position  and 

mode  of  development  analogous  to  the  ectodermal  me- 
dullary canal,  or  primitive  tubular  nervous  system. 

Development  i\  Mammals.— The  notochord  appears 
very  early  in  the  course  of  development,  its  differentia- 
tion from  the  entoderm  begins  at  the  time  when  the  me- 
dullary groove  is  not  fully  marked  out  posteriorly,  and 
is  nowhere  closed.      The  notochordal  A  a  be  first 

detected  in  the  entoderm  just  at  the  front  of  the  primitive 
streak,  as  an  axial  band  of  cells,  which  at  first  in  mam- 
mals is  not  well  marked  off  from  the  mesoderm  :  as  the 
medullary  groove  deepens  it  pushes  down  toward  the 
mid  gut  until  it  conies  into  actual  contact  with  the  noto- 
chordal epithelial  band  (see  vol.  iii.,  p.  174,  Fig.  1240), 
thus  dividing  the  mesoderm  into  two  lateral  masses  ;  this 
also  leads  to  the  temporary  transverse  stretching  of  the 
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notochordal  band,  which  thereby  loses  for  a  while  its 
sharp  demarcation.  It  soon  re-acquires  it,  and  becomes 
considerably  thicker  (Fig.  2513,  nch)  than  the  adjoining 
entoderm,  and  forms  a  distinct  though  shallow  groove. 
Subsequently  the  band  separates  off,  and  the  entoderm 
proper  closes  across  under  it  so  that  the  notochordal  band 
lies  between  the  entoderm  and  the  floor  of  the  medullary 
groove  (or  later  canal),  as  shown  in  Figs.  2514  and  2517, 
nch.   (Compare  also  vol.  iii.,  Figs.  1241,  1242,  1244,  and 


Fig.  2513. — Transverse  Section  of  an  Embryo  Mole,  Stage  H.  (After 
Heape.)  am..  Amnion;  mil.,  medullary  groove;  Tiny.,  myotome;  roe., 
coelom  or  body  cavity  :  en.,  entoderm  ;  nch.,  notochord  ;  ao.,  aorta; 
vt.a.,  vitelline  artery;  som.,  somatic  mesoderm;  spl.,  splanchnic 
mesoderm. 

1246.)  This  separation  does  not  take  place  at  the  anterior 
extremity  of  the  chorda  until  somewhat  later,  so  that  for 
a  considerable  period  its  front  end  remains  fused  with  the 
walls  of  the  mid-gut  (Fig.  2514).  The  separation  from 
the  entoderm  is  effected,  at  least  in  mammals,  by  the  en- 
toderm proper,  showing  itself  under  the  notochord  to- 
ward the  median  line,  and  when  the  cells  from  one  side 
meet  those  of  the  other,  they  unite  with  them  and  form 
a  continuous  sheet  of  entoderm  below  the  notochordal 
cells. 

The  chorda  is  now  a  narrow  band  of  cells,  starting  an- 
teriorly from  the  wall  of  the  alimentary  tract  and  running 
backward  to  the  blastoporic  canal  or  its  equivalent  the 
primitive  streak  ;  but,  at  the  period  wrhen  the  canal  is 
open,  the  chorda  terminates  in  the  entodermic  epithelium 
lining  the  canal  (Heape,8  PI.  xxi.,  Fig.  50  ;  compare  also 
vol.  i.,  Fig.  427  C).  The  canal  remains  open  for  a  time, 
and  is  called  by  some  writers  on  mammalian  embryology 
the  chorda-canal  (ef.  infra).  For  a  certain  period  the 
chorda  continues  growing  tailward  by  accretions  of  cells 
from  the  walls  of  the  blastoporic  passage,  and  after  the 


Fig.  2514.— Longitudinal  Section  of  the  Head  End  of  a  Mole  Embryo, 
Stage  H.  (After  Heape. )  Ec,  ectoderm  ;  en.,  entoderm  ;  pro.am.,  pro- 
amnion ;  mb.,  mid-brain;  fb.,  fore-brain;  ent.,  entodermic  cavity; 
hi.,  heart ;  mes.,  mesoderm  ;  nch.,  notochord. 

canal  is  permanently  obliterated  the  chorda  may  still  con- 
tinue its  lengthening  by  acquisitions  at  its  caudal  end  of 
additional  cells  from  the  primitive  streak  ;  such  cells  may, 
however,  properly  be  regarded  as  coming  from  the  ento- 
dermic lining  of  the  blastopore.  We  can,  then,  distin- 
guish three  portions  of  the  notochord  ;  the  first  arising 
from  the  entoderm  of  the  mid- gut ;  the  second  from  the 
entoderm  of  the  blastoporic  canal  ;  the  third  presumably 
from  the  entoderm  of  the  obliterated  blastopore  in  the 


primitive  streak.  Braun  and  others  have  sought  to  at- 
tribute essential  importance  to  these  differences,  but,  it 
seems  to  me,  improperly.  It  is  more  reasonable  to  say 
that  the  chorda  arises  in  the  amniota,  as  in  the  lower 
forms,  directly  from  the  entoderm,  but  presents  certain 
secondary  modifications  in  its  development. 

Lieberkuhn  17  has  directed  attention  to  a  special  peculi- 
arity in  the  early  development  of  the  notochord  in  mam- 
mals. There  appears  at  first  a  passage — half  canal,  ball 
furrow— which  extends  nearly  the  whole  length  of  the 
primitive  streak  ;  it  may  be  described  as  a  tube  running 
along  the  median  line,  and  having  an  irregular  series  of 
openings  into  the  entodermic  cavity.  The  canal  is  lined 
by  epithelium,  which  is  thickened  on  the  dorsal  side  to 
form  the  Auliine  of  the  notochord.  In  transverse  section 
the  chorda  appears  according  to  the  level  of  the  sect  ion 
to  constitute  part  of  a  furrow  or  a  canal  (com pare  also 
Heape,  loc.  cit.,s  p.  441,  Figs.  40,  41).  Lieberkuhn  calls 
this  canal  mesoblastic,  and  Kolliker  follows  him  ;  but. 
this  opinion  seems  to 
me  based  upon  mis- 
conceptions. It  is 
more  reasonable  to 
suppose  that  the  canal 
is  really  the  blasto- 
poric canal,  which  is 
preserved  for  an  un- 
usually long  period. 
We  know  that  the 
blastopore  first  ap- 
pears well  forward, 
ami  as  the  primitive 
streak  grows  by  con- 
crescence of  the  ec- 
tental  line  (see  Foetus) 
the  blastopore  moves 
backward,  its  anterior 
portion  fusing  with 
the  general  entoder- 
mic cavity.  There  is 
no  difficulty  apparent 
in  assuming  that  such 
fusion  occurs  quite 
late  in  mammals  ;  this 
interpretation  is  con- 
firmed by  the  fact  that  the  canal  becomes  later  a  furrow 
throughout  its  entire  length  in  front  of  the  blastoporic 
canal  proper,  so  that  its  cavity  fuses  with  that  of  the  en- 
toderm proper. 

After  it  is  once  formed  as  a  band  of  cells  the  notochord 
passes  through  various  changes  of  form,  but  ulti- 
mately becomes  a  cylindrical  rod  with  tapering  ex- 
tremities. It  attains  considerable  size  in  the  embryos 
of  most  vertebrates,  but  in  those  of  placental  mam- 
mals is  always  small,  particularly  so  in  the  mole 
(Heape9).  It  is  probable  that  in  mammals  the  noto- 
chord, when  first  separated  from  the  entoderm,  is  a 
broad,  flat  band,  as  if  compressed  between  the  medul- 
lary canal  and  entoderm  (rf.  Kolliker,  loc.  cit.,Vi  Pigs. 
194  to  197,  and  loc.  cit.,u  Fig.  94;  also  Heape,u  PI. 
XIII. ,  Fig,s.  36  to  42).  The  band  then  draws  together. 
diminishing  the  transverse  and  increasing  the  vertical 
diameter,  until  it  has  acquired  a  rounded  form  ; 
finally,  its  outline  becomes  circular  in  cross  section.  This 
series  of  changes  begins  near  the  anterior  end  of  the 
chorda,  and  progresses  both  forward  and  backward. 

The  mesoderm  early  grows  in  between  the  entoderm 
and  the  notochord,  which,  however,  for  a  considerable 
time  remains  close  to  the  medullary  tube  (see  vol.  iii., 
Fig.  1251).  Later  the  mesoderm  penetrates  between  the 
notochord  and  medulla.  The  layer  of  mesodermic  cells 
immediately  around  the  notochord,  which  are  of  the  well- 
known  anastomosing  type  (vol.  iii.,  Fig.  1245),  forms  a 
special  sheath,  which  at  first  comprises  only  a  single 
layer  of  cells,  at  least  in  batrachia  (Gotte,5  p.  357,  Fig. 
187).  This  is  the  commencement  of  the  so-called  outer 
chorda  sheath ;  it  subsequently  becomes  much  thicker. 
In  the  lower  types  it  is  an  important  axial  structure  (see 
vol.  iii.,  Fig.  1254,  »') ;  in  most  cases  it  is  replaced  by 


Fig.  2515. — Germinal  Area  of  a  Guinea-pig  at 
Thirteen  Days  and  Twenty  Hours.  (After 
Lieberkuhn.)  ao.,  Area  opaca  ;  op.,  area 
pellucid  a ;  nch.,  Anlage  of  the  noLochord 
as  a  canal  with  several  irregular  openings 
on  the  entodermic  side.     X  24  diameters. 
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cartilage,  and  in  :ill  the  amniota  the  cartilage  is  replaced 
i.\  the  osseous  vertebrae,  the  intervertebral  ligaments,  etc. 
The  formation  of  the  vertebral  column  involves  I 


appearance  ol  the  notochord  as  desi  ribed  below. 

Hibtoq]  m  -i~      After  the  aol  lias  been  formed 

as  a  rod  "l  cells,  its  cells  undergo  a  process  of  hi 
leal  differentiation  unique  in  vertebrates.     The  <■ 
firsl  become  greatly  compressed  in  the  line  of  length  of 
the  i  borda  .  and  hence  appear  quite  thin  in  longitudinal 

A  D 


-nefcr— 


the  notochord  becomes  correspondingly  bent,  and  its  an- 
terior extremity  lies  close  i"  Rathke's  pocket  <  1 " i u  ',>.")17, 
I'll) — the  evagination  of  the  oral  epithelium,  which  is 
destined  to  form  the  pituitary  body  or  hypophysis  cerebri. 
The  notochord  aevei  extends  further  forward  than  this, 
hence  the  skull  and  head  may  be  divided  into  two  parts, 
the  prse-pituitary  and  the  post  pituitary  region.   The  latter 
region  alone  contains  the  notochord.    Romiti  M  finds  that 
in  the  chick  tin  end  of  the  notochord  is  united  al  the  end 
of  the  fourth  and  during  the  fifth  daj  of  incubation 
with  an  irregular  solid  cord  of  cells,  which  grows  out 
from  the  epithelium  of  the  hypophysis.     Thi 
so. ,n  disappears.     Its  significance  is  quite  unknown. 
Romiti  suggests  thai   it  may  produce  a  strain  result- 
ing in  the  pulling  out  of  the  hypophyseal  evagination, 
This  ootion  "■<  in-  to  me  untenable.    The  cranial  por- 
tion of  the  notochord  has  not  only  the  bend  shown 
in  Fig.  8517,  hut  also  follows  the  other  curvi  a  of  the 
head  ;  il  take-  a  sinuous  course  besides  within  the 
S   has,-  of  the  cranium  ;  finally,  in  the  region  correspond- 
-  ing  to  the  middle  third  oi  the  sphenooccipital  carti- 
lage, it  makes  a  great  dip  ventralward.     The  sheath 
of  the  notochord  in  the  cranial  region  is  com 

Fw  2616     i. ndina!  into  the  ccipital  cartilage;  at   the  dip 

thi  appearance  oi  thi  b  mentioned,  however,  the  notochord  lies  entirely  be- 

"r  ""  the  cartilage,  close  against  the  wall  of  the  pharynx 

uuiptniiiaii  •-tnt>r\ .  ■  ed  with  yolk-granul  ,,  .    ,.       .  .  ...  .     ,  ..      '.        -. 

il-ini!.]..-   Romiti '        Writers   before   Fronep  had 


•En.' 


sections  (Fig.  2516,  A.  rush.)  hardly  greater  in  diameter 
than  their  own  nuclei.  'I'll i is.  in  the  chick,  by  the  third 
day  some  of  the  central  cells  become  vacuolated,  while  the 

peripheral   cells  are  still   normal;  at  first,  as  in  the  frog, 

there  seems  to  be  only  one  large  vacuole  in  each  cell 

(Fig.  2516,  15).  Around  the  vacuole  is  a  peripheral  layer 
of  granular  protoplasm,  in  which  the  nucleus  lies  im- 
bedded, while  the  vacuoles  themselves  are  filled  with  a 

perfectly  clear  and  transparent  material,  which  is  sup- 
posed to  be  fluid  in  its  natural  condition.  During  the 
fourth  day  (chick)  all  tin' cells  become  vacuolated,  with 
the  exception  of  a  single  layer  of  flattened  cells  at  the 
periphery.  In  the  anura,  it  is  said,  there  is  no  distinct 
peripheral  layer  of  protoplasmatic  cells.  The  vacuoles 
go  on  enlarging  until  by  the  sixth  day  they  have  so  much 
increased  al  the  expense  of  the  protoplasm  that  only  a 
very  thin  layer  of  the  latter  is  left,  at  the  circumference 
of  the  cell  ;  al  •  part  of  which,  where  there  is  gener- 
ally more  protoplasm  than  elsewhere,  the  remains  of  a 
nucleus  may  generally  be  detected.  Thus  the  notochord 
becomes  transformed  into  a  spongy  reticulum,  the  meshes 
of  which  correspond  to  the  vacuoles  of  the  cells  and  the 
sepia  to  the  remains  of  their  cell-walls  (Foster  and  Bal- 
four).     As   (  k»ette  has 

pointed  out,  the  pro- 
cess is  accompanied  by 
an   expansion   of    the 

cells,  which  isthe  main 
factor  in  the  widening 
and      lengthening     of 

the  notochord,   which 

goes  on,   pari  passu, 
with  the  growth  of  the 
surrounding  tissue. 
T  h  e      histogenetic 

process  is  staled  to  he 
essentially  similar  in 
mammals  I W.  Miil 
le,v'  :;:;;  888).  Then- 
is  the  central  layer  of 
vacuolated    cells    and 

the  peripheral  la\  er  of 

protoplasmatic    cells. 

The  latter  are,  how- 
ever, ultimately  con- 
verted into  vacuolated  cells.  The  cell  walls  are  pi  if  orate, 
having  line  pores,  that  correspond  probably  to  intercellu- 
lar bridges  of  protoplasm.  The  inner  chorda  sheath  ap- 
pears early  and  is  to  he  regarded  as  aii  anhistic  basement 
membrane  secreted  by  the  notochordal  cells. 

mi  \ri.  \m>  Relations  to  othbd  Pabtb.  -  As  soon  as 
the  head-bend  (Aral  cerebral  flexure)  appears  (Fig.  2517) 


Pro.am. 


i  ra   2617.— Babbit  Embryo  of  6  mm. ;   Me- 
dian   Longitu  llnal   Section  "i  the  Bead 
Nun  Mi  i  ii, ■  connect 

en  iIh'  mouth,   t/..  and  pnarj  nr,  ■  at., 
is  just  established     w  h.,  notochord  :  l>>*  . 
hind  brain  :  mb.,   mid  brain  :  /'■.. 
brain     pn  ,  hy.,  bypo- 

phj  ■''!..  heart. 


represented  the  chorda  as  having  disappeared  at  the  bot- 
tom of  the  dip. 

Disappeab  \m  b. — The  disappearance  of  the  notochord 
in  man  commences  with  the  second  month  of  foetal  life. 
The  tirst  step  is  an  alteration  of  the  characteristic  histo- 
logical  structure,  accompanied,  by  shrinking  of  the  tissues, 
so  i hat  a  clear  Bpace  appears  around  it  (see  vol.  iii..  Fig. 
1279).  The  inner  chorda  sheath  is  lust.  The  cell-walls  dis- 
appear, the  tissue  becomes  granular,  and  breaks  up  into 


Fig.  251S. — Degeni  tochord  Tissue,  from  tlio  rpntral  Portion  of 

the  Intervertebral  Disk  of  a  Cow's  Embryo.     (After  Liboucq). 

multinucleate,  irregularly  reticulate  masses  (Fig.2J 
which  are  gradually  resorhed  (Leboucq  ").  In  mammals 
the  resorption  progresses  more  rapidly  in  the  cores  of  the 
vertebrae  than  in  the  intervertebral  spaces,  and  again  more 
rapidly  at  the  ends  than  in  the  centre  of  each  vertebra  : 
hence  the  ohorda  persists  a  little  longer  in  the  centre  of 

the  vertebra,  and  considerably  longer  in  the  interverte- 
bral spaces  ;  in  these  last  the  final  remnants  of  the  chorda 
may  be  detected  in  man  even  after  birth.  The  cavity  be- 
tween the  vertebral  cartilages  is  a  new  structure,  and  is 
not  the  space  lett  by  the  notochord.  as  has  been  sometimes 
asserted.     It  appears,  however,  that  the  resorption  of  the 

chu nla  may  leave  a  small  space,  which  becomes  included 
in   the  intervertebral   cavity.     A  peculiar  feature  is  the 
frequent   persistence  of  calcified  cartilage  immediately 
around  the  notochord  in  ossifying  vertebrae.1* 
Morphology.  — The  notochord  was  tor  a  long  time 

supposed  to  be  exclusively  characteristic  of  vertebrates. 
It  is  now  known  to  exist  in  amphioxus,  which  is  not  a 
true  vertebrate,  and  in  the  lunicata.  Morphologists  have 
long  believed  that  it  must  have  some  homologue  among 
the  organs  of  invertebrates,  The  development  of  the 
notochord  in  the  lower  vertebrates  indicates  very  plainly 
what  must  have  been  the  general  character  of  such  an 
In ilogous  invertebrate  organ.      In  certain  tishes  and 

amphibia  the  DOtOChord  has  been  ascertained  to  arise  as  :i 
furrow  along  the  median  dorsal  line  of  the  entoderm; 
the  furrow  deepens  and   then  closes  over  to  form  a  canal 

separate  from  the  entodermic  canal  proper  ;  but  the  noto- 
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chordal  canal  retains  for  a  time  its  anterior  and  poste- 
rior connections  with  the  entoderm.  Ultimately  the 
lumen  is  obliterated,  the  ends  become  detached,  and  so 
arises  the  solid  isolated  chorda.  In  the  higher  verte- 
brates the  course  of  development  is  similar,  although 
several  of  the  primitive  features  in  the  formation  of  the 
chorda  are  obscured.  Ehlers3  has  pointed  out  that  in 
various  invertebrates  there  is  a  similar  canal,  the  "  Neben- 
dann"  of  German  writers,  which  is  derived  from  the  en- 
toderm and  connected  anteriorly  and  posteriorly  with  the 
entodermal  cavity.  It  is  a  very  plausible  suggestion, 
which  homologizes  the  vertebrate  notoehord  with  the 
invertebrate  "  Nebendarm."  Hubrecht  has  sought  to 
homologize  the  notoehord  with  the  proboscis  of  Nemer- 
tean  worms.  There  is  not  a  single  fact  which  seems  to 
me  to  justify,  even  remotely,  this  attempt  at  guess-work 
phylogeny. 

Literature. — Very  numerous  embryological  articles 
contain  references  to  the  chorda  ;  below  is  given  a  list  of 
the  principal  authorities.  The  best  discussion  is  given  by 
Balfour,  in  his  "  Comparative  Embryology  ;"  *  The  best 
observations  on  its  origin  in  mammals  by  Heape.8,*.  For 
iis  histology  see  W.  Miiller;81  for  its  histogenesis  see 
Gotte;5  for  its  anterior  anatomical  relations  see  Mihal- 
kowics,19  Froriep,3a  Rabl-Riickhard,-2  and  Romiti ;  M  for 
its  atrophy  in  mammals  see  Leboucq  ; 1B  for  its  evolution 
see  Ehlers.3  Charles  Sedgwick  Minot. 

1  Balfour:  A  Monograph  on  the  Development  of  Elasmobranch  Fishes. 
London,  1878.     (Reprinted  Works,  i.,  pp.  203-520.) 

2  Balfour:  Comparative  Embryology,  vol.  ii. 

3  Ehlers,  E.  :  Nebendarm  und  Chorda  dorsalis,  Nachr.  Ges.  Wiss., 
G.ittingen,  1SS5.  pp.  390-404. 

3h  Froriep  :  Kopftheil  der  Chorda  dorsalis  bei  menschlichen  Embry- 
onen,  Festschrift  fur  Henle.  1882,  pp.  26-40,  Taf.  iii. 

4  Gegenbauer,  Carl  :  Ueber  das  Skeletgewebe  der  Cyclostomen  ( Histol- 
ogic der  Chorda.  S.  pp.  47-49),  Jena  Zeitschr.  Nat.  Wiss.,  v.,  1S69,  pp. 
43-53.  Taf.  i. 

5  Gotte,  Alex.  :  Entwickelungsgeschichte  der  TJnke  (especially  pp. 
349-361).     Leipzig,  1875. 

6  Hasse,  C.  und  Sehwarck,  W.:  Studien  zur  vergleichenden  Anatomie 
der  Wirbelsiiule,  etc.,  Hasse"s  Anat.  Studien,  i.,  p.  21. 

7  Hatschek,  B.  :  Studien  zur  Entwickelungsgeschichte  des  Amphioxus, 
Arbeiten  Zool.  Inst.  Wien.,  iv.,  Heft  i.,  Taf.  xiii. 

6  Heape,  Walter  :  The  Development  of  the  Mole  (Talpa  Europea) ;  the 
Formation  of  the  Germinal  Layers  and  Early  Development  of  the  Medul- 
lary Groove  and  Notoehord,  Q.  Journ.  Micr.  Sci.,  1883,  pp.  412-^152,  pis. 


xxvm.-xxxi. 


9  Heape,  W. :  The  Development  of  the  Mole,  Q.  Jour.  Micr.  Sci.,  xxvii., 
pp.  123-163. 

10  Hensen  :  Zeitschrift  f.  Anat.  u.  Entwickelungsges.,  i„  p.  366. 

11  His,  Wilhelm:    Erste  Anlage  des  Wirbelthierleibs.     4to.    Leipzig, 
1868. 


12  Hofmann.  C.  K.  :  Ueber  die  Entwickelungsgeschichte  der  Chorda 
dorsalis.  Festschrift  fur  Henle,  18S2,  p.  41. 

13  KYilliker  :  Entwickelungsgeschichte.  lite  Aufl. 
14K511iker:  Grundriss  d.  Entwickelungsgeschichte,  lite  Aufl. 

15  Kupffer,  C.  :  Die  Gastrulation  an  den  meroblastischen  Eiem  der 
Wirbelthiere  und  die  Bcdeutung  des  primitivstreifs,  His  und  Braune's 
Arch.,  1882.  p.  1.  and  1S84,  p.  139. 

16  Leboucq,  H.  :  Reeherches  sur  la  mode  de  disparition  de  la  corde 
dorsale  chez  les  vertebres  superieurs,  Archives  de  Biol.,  i.,  1S80,  pp.  718- 
736,  pi.  xxix. 

17  Lieberkuhu,  N. :  Ueber  die  Chorda  bei  Sangethieren,  His  und 
Braune's  Archiv..  1SS2,  p.  399,  and  1884.  p.  435. 

'-  Lowe,  L.  :  Zur  Kenntniss  der  Saugethierchorda,  Arch.  f.  mikrosk. 
Anat.,  xvi..  pp.  597-612,  Taf.  xxix.,  figs.  1-10  (cites  previous  literature). 

lb  Mihalkowicz,  Victor  v.:  Wirbelsaite  und  Hirnanhang,  Arch,  mi- 
krosk. Anat.,  xi.,  pp.  389-441,  Taf.  xxii. 

20  Miiller,  H. :  Ueber  das  Vorkommen  von  Resten  der  Chorda  dorsalis 
beim  Menschen,  Zeitschr.  f.  rationel  Med.,  Dritte  Reihe.  Bd.  ii. 

21  Miiller.  W. :  Ueber  den  Bau  der  Chorda  dorsalis,  Jena  Zeitschrift, 
vi.,  pp.  327-353. 

22  Rabl-Riickhard,  H. :  Das  gegenseitige  Verhaltniss  der  Chorda,  Hy- 
pophysis, etc.,  Morph.  Jb.,  vi..  pp.  535-5711.  Taf.  xxvii. -xxviii. 

23  Robin.  C.  :  Mcmoire  sur  revolution  de  la  notochorde.     Paris,  1868. 

24  Romiti,  G. :  De  Textremite  anterieure  de  la  corde  dorsale  et  de  son 
rapport  avec  la  poche  hypophysaire  on  de  Rathke  chez  l'embryon.  Arch. 
Ital.  de  Biol.,  viii.,  pp.  226-231.  Italian  original,  see  Bolletino  Soc.  tra  i 
Cuttori  d.  Scienze  med.,  Siena;  reprinted  in  Romiti's  Notiz.  anat.,  iii.. 
Siena,  1885. 

23  Romiti.  Guglielmo  :  Rigonfiamento  della  corda  dorsale  nella  por- 
zione  cervicale  nell'  embrione  umana,  Boll.  Soc.  Cultori  delle  Sci.  med., 
Siena,  iv. :  also  in  Romiti's  Notizie  anatomiche,  iv.,  1886. 

26  Sehwarck,  W.  :  Beitrage  zur  Entwickelung  der  Wirbelsaule  bei  den 
Vogeln,  Hasse's  Anat.  Stud.,  i..  p.  569. 

27  Scott.  W.  B.,  and  Osborn,  Henry  F. :  On  Some  Points  in  the  Early 
Development  of  the  Common  Newt  (Notoehord,  p.  466),  Quart.  Journ. 
Microsc.  Sci.,  xix.,  pp.  449-475.  pis.  xx.-xxi. 

28  Scott,  W.  B.  :  Beitrage  zur  Entwickelungsgeschichte  der  petromy- 
zonten  (Notoehord,  p.  135),  Morph.  Jb.,  vii„  pp.  101-172,  Taf.  vii.-xi. 

NOVA  SCOTIA.  The  accompanying  charts,  repre- 
senting the  climate  of  the  city  of  Halifax,  Nova  Scotia, 
may  be  useful  to  readers  of  the  Handbook,  as  conveying 
to  them  a  fairly  accurate  understanding  of  the  climatic 
conditions  which  prevail  in  that  province  during  the  sum- 
mer and  autumn  months.  For  Canadian  readers  such 
information  will  possess  a  special  interest. 

The  data  of  the  tables  were  obtained  through  the  kind- 
ness of  the  Hon.  H.  Beaumont  Small,  of  Ottawa.  The 
caution  respecting  the  due  interpretation  of  data  in  the 
Montreal  chart  (Table  A,  pp.  17  and  18),  and  in  particular 
respecting  columns  G,  H,  and  L  of  that  chart,  applies 
equally  to  this  corresponding  chart  for  Halifax. 

The  data  of  both  tables  make  it  abundantly  manifest 
that  it  is  only  during  the  summer  and  the  first  two  au- 
tumn months  that  Nova  Scotia  can  be  regarded  in  the 


TABLE   A. 


Climate  of  Halifax. — Latitude  44°  39',  Longitude  63°  36'. — Period  of  Observations,  January,  1883,  to  December,  1883. — 
Elevation  of  Place  of  Observation  above  the  Sea-level,  122  feet. — Name  of  Observer,  A.  Allison. 


January. , 

February 

March  

April 

May 

June 

July 

August 

September 

October 

November 

December 

Second  quarter. 
Third  quarter. . 
Fourth  quarter. 
First  quarter... 
Year 


(18S3.) 


Mean  temperature  of  months 
at  the  hours  of 


7  A.M. 

3  P.M. 

Degrees. 

Degrees. 

12.98 

20.66 

15.70 

24.47 

23.99 

30.30 

34.56 

43.80 

46.86 

54.30 

57.38 

65.80 

60.12 

68.33 

61.33 

71.32 

53.93 

64.89 

43.56 

50.58 

35.94 

41.82 

24.51 

28.84 

11  P.M. 

Degrees. 
15.97 
17.52 
24.30 
33.59 
44.87 
54.02 
56.72 
57.94 
52.71 
43.28 
36.73 
25.52 


AA 


%< 


S3 


Degrees. 
16.53 
19.23 
26.19 
37.31 
48. G7 
59.06 
61.72 
63.53 
57.17 
45.80 
38.16 
26.29 


41.64 


Mean  temperature 
for  period  of  ob- 
servation ( 1867c- 
83). 


Highest 
Degrees. 

29.50 

26.88 

82.99 

40.81 

50.  OS 

60.53 

66.51 

66.62 

59.77 

51.31 

39.55 

32.05 

49.53 
63.30 
39.30 
27.25 
44.47 


Lowest. 
Degrees. 

16.79 

17.99 

22.91 

33.30 

41.26 

52.96 

60.7? 

59.62 

54.12 

44.30 

32.00 

18.81 

45.41 
60.17 
35.46 
19.15 
40.23 


~co 

1.9 


D 


Degrees. 
26.23 
28.94 
33.54 
45.92 
57.35 
68.82 
70.  ai 
73.26 
65.66 
54.23 
45.91 
34.51 


SCO 
CO 

crco 

Ii 


7.64 
10.95 
17.58 
29.48 
39.86 
50.15 
53.66 
54.48 
47.03 
38.28 
31.06 
18.42 


i: 


G       H 


3-r  cc  ic-f  ~- 
*5s  t;S  a 


Absolute  maximum   Absolute  minimum 
temperature      in 


Highest. 
Degrees. 

42.2 

43.0 

46.2 

65.0 

70.3 

80.4 

81.7 

81.2 

76.8 

7-5. 4 

58.2 

46.8 


Lowest. 

Degrees. 

2.8 
11.0 
15.1 
35.4 
43.0 
57.1 
61.7 
59.8 
57.3 
44.0 
29.0 

4.0 


temperature      in    ■-  =  ;   -  - 


t  ="3 


S«*" 

Lowest. 

Highest. 

Degrees. 

Degrees. 

-8.4 

30.2 

31 

0.0 

22.8 

28 

-7.0 

31.0 

28 

18.2 

38.8 

2(1 

29.8 

48.8 

3 

43.2 

57.1 

0 

46.7 

61.0 

0 

45.6 

60.0 

(1 

10.5 

55.5 

0 

29.0 

57.8 

7 

8.6 

46.2 

12 

-11.2 

39.6 

28 

$  CD  = 

cell  a 
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Februa 



April 









iiicr 

■ 

bor 

quarter. 
Third  q 

|-<iiirl  h 

quarter... 




50.6 

in  5 
37.2 
35.0 

II  I 
49.0 
58.0 

62.2 

11.2 

:.i  .. 


eg 


M 


96 

-.: 
83 

.  • 

85 
86 

88 
M 
BS 
5! 

81 
BS 
B5 

si 

i 


13 
11 

11 
16 
13 

I., 
19 

21 
IS 
8 
14 

41 

l.; 


1 


4.01 

ii    6 

12  IS 

-  i. 


- 


W.N  W. 
W.S.W. 


-f  S 

-  -  2 


7.10 

B  .1 
6.81 

I  SI 
I  ss 
4.88 

e  ■•-, 

8.51 

■ 


light  of  a  place  ol  resort     At  Lhal  season,  however,  the 

-' I  facilities  for  hunting  and  fishing  are  an  attraction  to 

some  persons  who  have  become  debilitated  by  the  sum- 
mer  heal  of  a  large  city,  provided  they  do  not  object  to 
the  high  atmospheric  humidity  and  to  the  fogs  which 
they  may  encounter,  and  provided  they  take  with  them 
asupplyof  clothing  suited  to  a  damp  and  a  decidedly 
cool  summer  and  autumn  climate.  The  western  portion 
ol  Nova  Scotia  i-  the  mosl  picturesque,  and  i-  historically 
the  mosl  interesting. 

The  i"\\  temperature,  dampness,  and  raininess,  and  the 
frequency  of  fogs,  even  in  the  Bummer  season,  mark  the 
climate  as  typically  a  northern  one.  The  mean  tempera- 
ture during  tin  months  ol  June,  July,  August,  and  Sep- 
tember is  about  the  same  as  that  found  during  corre- 
sponding months  in  the  British  [sles.  During  the  other 
months  of  the  year,  and  especially  in  the  winter  season, 
it  is  very  much  lower. 

Certain  Bufferers  from  bay-fever  enjoy  perfect  im- 
munity from  that  disease  at  "Halifax,  ami  probably  the 
same  experience  maj  be  had  at  many  other  points  in 
Nova  Scotia.     With  this  exception,  however.  I  certainly 
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•  Combined  rain  and  melted  snow. 

t  Number  of  days  on  which  either  rain  or  snow  fell ;  that  is,  of  days  which  were  not  "fair"  days,  according  to  the  interpretation  of  thi*  term  l>y  the 
Canadian  Meteorolog 

hands  of  Roman  Catholic  sisterhoods,  and  in  the  hos- 
pitals of  Paris  alone  are  over  six  hundred  sisters  who 
superintend  the  hired  attendants.     In  Russia  the  Sistx  rs 

of  Mercy  have  done  the  nursing  sinee  the  Crimea,  and  in 
Italy  a  similar  arrangement  obtains.  But  in  January, 
1888,  the  "St.  Paul's  Home  for  Trained  English-speak- 
ing Nurses"  was  started  in  Rome  by  a  few  graduates  of 
American  and  English  training  schools.  This  institution 
has  been  very  successful.  Its  object  is,  however,  merely 
to  afford  a  home  to  nurses  who  have  been  trained  else- 
where. Tn  ( lermany,  among  a  great  variety  of  Protestant 
and  Roman  Catholic  nursing  systems,  many  have  become 
famous.  Pastor  Theodor  Pliedner  founded  the  "  Insti- 
tute of  Deaconesses"  at  Kaiserwerth  in  1836,  where,  in 
after  years,  Miss  Nightingale  completed  the  early  train- 
ing which  made  her  such  a  successful  advocate  of 
thorough  instruction  in  nursing.  There  are  upward  ol 
three  thousand  deaconesses  at  present  connected  with 
this  institute,  and  with  others  in  Germany  modelled  after 
it.  There  are  many  Sisters  of  Charity  who  servi 
nurses,  and  one  of  the  best  secular  schools  similar  to  the 
training  schools  is  at  the  " Kaiserin  Augusta  Hospital" 
in  Berlin. 

The  •'International  Hospital  and  Field  Service  Soci- 
ety of  Surgeons  and  Nurses"  became  famous  on  foreign 
battle  fields,  and  after  the  experiences  of  the  two  last 
German  wars  the  "Alberl  Verein"  was  organized  in 
Dresden   and    Leipzig.      The   nurses   of   this    society    arc 

thoroughly  trained   by  practical  courses  and  lectui 

Reward-  and   favors  are  granted  for  merit,  and  if,  after 


am  of  the  opinion  thai  resort  to  Nova  Scotia  as  a  sana- 
torium for  the  genuine  invalid  can  by  no  means  In-  rec- 
ommended. Huntington  Richards. 

NURSES,    TRAINING    SCHOOLS     FOR.  —  Training 

Scl Is  for  Nurses  are  institution-  established  in  connec- 
tion with  hospitals  and  dispensaries  to  furnish  practical 
instruction  in  nursing  the  sick.  At  present  the  organ 
ized  schools  are  adapted  only  for  female  nurses,  but  the 
desirability  of  training  male  orderlies  with  the  same 
thoroughness  is  receiving  attention.  The  schools  are  an 
outgrowth  of  the  recent  progress  in  medical  and  surgical 
scientific  methods,  which  demand  greater  system  and 
skill  in  nursing  than  have  heretofore  prevailed.  The 
schools  possess  none  of  the  essentia]  elements  of  religious 
orders  and  Bisterhoods.  Their  first  object  is  to  benefit 
hospital  patient-.,  but  their  graduates  nurse  among  private 

families  and  the  poor,  Or  become  head  nurses  in  institu- 
tions. This  new  field  of  work  often  attracts  women  of 
more  refinement  and  better  social  position  than  those 
who  used  to  be  employed  in  hospitals,  and  after  gradua- 
tion   they    are   sure   of   almost    constant    employment    at 

high  wages 
Foreign     Nursing     Systems. — Organized     nursing 

schools  are   Of  very  reeenl    date,  and   their  establishment 

arose  from  the  experience  of  army  hospitals  in  European 
war-,  especially  the  Crimean  War.  The  nurses  of  relig- 
ious Bisterhoods,  midwives,  and  monthly  nurses  were 
originally  the  women  who  followed  nursing  as  an  oc- 
cupation.      In     France    the    nursing    is    mainly    in    the 
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Nova  Scotia. 

Nurses, 


three  years  of  active  service,  their  health  should  become 
impaired,  they  are  pensioned.  They  are  sent  out  from 
the  school  to  nurse  private  cases. 

In  Vienna  the  nursing  is  done  by  sisters,  and  also  by 
women  who  work  without  special  organization.  In  Eng- 
land female  nurses  in  hospitals  are  mentioned  as  early  as 
1760,  and  in  1791  the}'  were  indorsed  by  the  Governors 
of  the  London  Hospital.  In  1801  there  were  women 
nurses  in  the  "Woolwich  Artillery  Hospital.  For  the 
past  thirty  years  special  attention  has  been  directed  in 
England  to  nursing  systems.  At  Guy's  Hospital  nurses 
were  trained  by  Mrs.  Elizabeth  Fry  for  many  years  be- 
fore a  school  was  formally  opened  in  November,  1879. 
The  Protestant  orders  of  St.  John  and  of  All  Saints  for 
many  years  performed  satisfactorily  the  nursing  for 
King's  College  Hospital,  Charing  Cross  Hospital,  and 
the  University  College  Hospital.  The  Order  of  St.  John 
sent  nurses  with  Miss  Nightingale  to  the  Crimea.  In 
June,  1860,  a  training  school  was  founded  at  St.  Thomas' 
Hospital,  London,  through  the  generosity  of  Miss  Night- 
ingale. This  school,  after  being  in  successful  operation 
for  several  years,  was  made  the  subject  of  special  study 
by  the  New  York  State  Charities  Aid  Association,  and 
taken  as  a  model  for  the  Bellevue  Hospital  School,  as 
well  as  for  most  of  the  other  American  schools.  In  1874 
a  school  was  opened  at  Westminster  Hospital,  London, 
and  ten  years  later  a  special  building  was  erected  with 
accommodation  for  fifty  nurses.  It  is  desired  to  establish 
district  nursing  among  the  poor  in  connection  with  this 
school.  In  1861  a  training  school  was  founded  in  Liver- 
pool for  district  nursing,  and  a  great  reform  in  the  quality 
of  nursing  was  instituted  at  the  Liverpool  Workhouse. 
In  1866  there  wTere  two  schools  in  Dublin,  and  there  is 
now  an  excellent  school  at  the  Glasgow  Royal  Infirmary. 
In  1867  a  school  was  founded  at  the  Sydney  Infirmary, 
New  South  Wales.  There  are  also  new  schools  in  Rus- 
sia, Sweden,  and  Holland. 

American  Nursing  Systems.— Toward  the  end  of  the 
eighteenth  century  Dr.  Valentine  Seaman  gave  a  course 
of  twenty-six  lectures  to  the  nurses  of  the  New  York 
Hospital  upon  important  topics  in  relation  to  nursing  and 
hygiene.  These  lectures  were  published  in  1800,  and 
the}'  are  the  first  recorded  effort  for  the  improved  train- 
ing of  nurses  in  the  United  States.  In  Philadelphia  in 
1838  the  Society  of  Friends  formed  a  nurse  society  by 
which  they  raised  the  standard  of  nursing  and  relieved  the 
Roman  Catholic  sisterhoods  from  doing  the  work  alone. 
The  Philadelphia  Lying-in  Charity  has  instructed  nurses 
in  special  branches  for  forty-two  years.  St.  Luke's  Hos- 
pital in  New  York  has  been  supplied  since  1853  (until  re- 
cently) with  nurses  of  the  Protestant  Episcopal  Order  of 
the  Holy  Communion.  Several  Lutheran  charitable  so- 
cieties have  trained  nurses  in  various  parts  of  the  country, 
and  some  two  thousand  of  these  women  served  during  the 
War  of  the  Rebellion.  During  this  war  women-nurses 
were  also  sent  to  the  field  and  hospitals  under  the  auspices 
of  the  Sanitary  Commission  and  of  the  American  Society  of 
the  Red  Cross.  The  latter  society,  aided  by  the  enthusi- 
asm of  Miss  Clara  Barton,  has  done  a  great  deal  in  recent 
years  to  nurse  the  sufferers  from  yellow  fever  and  from 
floods  in  the  South  and  elsewhere.  At  Syracuse,  N.  Y., 
a  Protestant  Episcopal  sisterhood  has  nursed  for  the  Hos- 
pital of  the  Good  Shepherd  for  ten  years,  aud  the  deacon- 
esses are  sent  out  to  nurse  in  private  families,  in  other 
institutions,  and  among  the  poor.  Many  excellent  orders 
of  like  nature  have  long  existed  throughout  the  country 
for  the  purpose  of  training  and  supporting  nurses. 

In  1873  three  training  schools  for  nurses  were  almost 
simultaneously  established  in  New  York,  New  Haven, 
and  Boston,  and  from  this  year  dates  the  impetus  to  the 
improved  nursing  system  which  has  led,  in  fourteen  years, 
to  the  establishment  of  over  thirty-five  schools  in  various 
cities  of  the  United  States,  with  an  outlay  of  many  thou- 
sand dollars.  There  have  been  thus  far  nearly  two  thou- 
sand nurses  graduated. 

The  Training  Schools  are  governed  either  by  the  trus- 
tees of  the  hospital  or  infirmary  to  which  they  are  attached, 
or  by  a  special  committee  of  their  number,  or  they  are 
under  the  government  of  a  specially  incorporated  society 


which  merely  co-operates  with  the  hospital  authorities. 
Experience  has  demonstrated  that  concentrated  manage-* 
ment  under  existing  hospital  government  is  usually  the 
most  successful  system  for  operating  the  schools.  There 
is  a  woman  superintendent  or  matron,  with  an  assistant  if 
required,  for  each  school.  The  schools  are  supported  out 
of  the  general  hospital  funds,  or  by  endowments,  bequests, 
or  annual  subscriptions.  About  twelve  of  the  schools 
have  separate  buildings  for  nurses'  dormitories,  dining 
and  lecture-rooms,  etc.  The  advantages  of  buildings 
separate  from  the  hospital  wards,  in  promoting  better 
health  among  the  nurses  and  more  complete  relaxation 
when  relieved  from  duty,  are  obvious.  The  course  of 
instruction,  similar  in  all  the  schools,  extends  over  one 
or  two  years.  In  almost  all  cases  it  covers  two  years, 
and  the  nurses  agree  not  to  leave  before  the  completion 
of  the  service.  The  usual  limits  of  age  for  pupils  are  be- 
tween twenty-five  and  thirty-five  years.  The  candidates 
for  admission  must  conform  to  a  satisfactory  standard  of 
height,  weight,  and  good  health  ;  and  appropriate  quali- 
fications in  character,  common-school  education,  neat- 
ness, cheerfulness,  dexterity,  etc,  are  required.  Appli- 
cants are  admitted  for  the  first  month  on  probation.  After 
this  they  are  allowed  to  wear  a  plain  uniform  of  a  ging- 
ham dress  of  seersucker  pattern  and  large  apron,  with  a 
muslin  cap,  and  they  are  gradually  promoted  until,  dur- 
ing the  last  six  months  of  the  course,  they  are  put  in 
charge  of  a  ward  as  "head  nurses."  After  the  first 
month  an  allowance  of  from  five  to  sixteen  dollars  is 
granted  each  pupil  in  accordance  with  her  length  of  sei-- 
vice.  This  is  intended  merely  to  meet  the  expenses  of 
the  uniform,  etc.  Board,  lodging,  and  washing  are  fur- 
nished free  from  the  commencement.  The  health  of  the 
nurses  is  not  usually  impaired.  Those  who  come  from 
active  country  life  are  apt  to  suffer  most  from  the  con- 
finement. If  taken  ill  they  receive  treatment  gratis. 
During  the  entire  course  the  principal  of  the  school  holds 
recitations  and  occasional  examinations,  and  the  nurses 
are  finally  examined  and  graduated  by  a  committee  of 
the  medical  staff  of  the  hospital.  Their  services  may  be 
optionally  required  by  the  hospital  for  six  months  longer. 
After  this  time  they  leave  permanently,  and  nurse  in  pri- 
vate families,  where  they  command  wages  of  $20  a  week. 
In  addition  to  instruction  from  the  lady  principal,  the 
head  nurses  are  required  to  instruct  those  under  them  in 
the  details  of  the  care  of  the  wards,  and  one  or  more 
lectures  a  week  are  given  by  the  medical  staff  of  the  hos- 
pital upon  diet,  ventilation,  disinfectants,  medical  and 
surgical  emergencies,  and  the  observation  and  recording 
of  such  phenomena  as  may  occur  between  the  physicians' 
visits,  as  chills,  convulsions,  cough,  coma,  etc.  Element- 
ary lectures  are  also  given  upon  anatomy,  physiology, 
fractures,  the  nursing  of  fever,  and  other  special  topics. 
(For  the  ward  instruction  see  the  following  article,  on 
Nursing  the  Sick).  Instruction  in  cooking  for  invalids  and 
in  massage  is  also  afforded  at  the  best  schools.  In  hospi- 
tals not  having  a  maternity  service,  arrangements  are 
made  to  supply  the  nurses  with  cases  of  obstetric  nursing 
elsewhere  for  a  few  months.  Each  nurse  during  her 
course  is  allowed  to  serve  in  the  medical,  surgical,  gynae- 
cological, and  children's  wards,  in  the  operation  theatre, 
reception  wards,  and  dispensary.  After  three  months' 
experience  she  may  be  put  upon  night  duty,  or  have  con- 
tinuous charge  of  some  special  case.  The  mirses  are  on 
duty  from  7  A.M.  to  7  P.m.  ,  with  appropriate  intervals 
for  meals,  and  an  hour  in  the  afternoon  for  rest  or  recre- 
ation. The  evenings  are  free,  excepting  those  reserved 
for  recitations,  and  two  afternoons  a  week  are  allowed 
for  rest.  A  vacation  of  two  weeks  is  granted  in  each . 
year. 

The  Principal  Training  Schools  at  present  existing  in 
the  United  States  are  as  follows,  with  the  dates  of  their 
organization  : 

The  Nurse  Training  School  of  the  Woman's  Hospital, 
Philadelphia,  1863. 

The  Training  School  for  Nurses  at  the  New  Eng- 
land Hospital  for  Women  and  Children,  Boston,  1872. 

The  Bellevue  Hospital  Training  School,  New  York, 
1873. 
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The  Connecticut  Training  School  for  Nurses,  New 
Haven,  < 1878. 

The  Boston  Training  School  for  Nurses  al  the  Massa- 
chusetts General  Hospital,  H 

The  Training  School  for  Nurses  al  Charity  Hospital, 
New   Vnik.  1875, 

The  New  Fork  Hospital  Training  School  for  Nurses, 
Ntu  ^  ork,  i-;; 

The  Hartford  Hospital  Training  School  for  Nurses, 
Hartford,  Conn.,  1877. 

The  Cit\  Hospital  Training  School  for  Nurses,  Bos- 
ton, i 

The  Washington  Training  School  for  Nurses,  1877. 

The  Buffalo  General  Hospital  Training  School  for 
Nurses,  Buffalo,  N.  Y.,  187*3 

Training  School  for  N'uvms  al  the  Brooklyn  Homa?o- 
pathic  Hospital,  Brooklyn,  N.  ^   .  l*7s. 

Training  School  for  Nurses  of  the  Rochester  City  IIos- 
pital,  L880. 

The  Brooklyn  Training  School  for  Nurses,  Brooklyn, 
N.  V..  1880 

The  [llinois  Training  School  for  Nurses,  Chicago,  111., 
1881. 

The  Mount  Sinai  Training  School  for  Nurses,  New 
York.  1881. 

The  Training  School  for  Nurses  at  the  Long  Island 
College  Hospital,  Brooklyn,  N.  Y..  L882-83. 

The  .Mary  Fletcher  Hospital  Training  School  for 
Nurses,  Burlington,  Yt..  1882. 

Training  School  for  Nurses  at  the  Orange  Memorial 
Hospital,  Orange,  X.  J..  L882, 

The  Training  School  for  Nurses  at  the  Charity  Hos- 
pital. New  Oilcan-,  lss-_>. 

The  Training  Bel 1  for  Nurses  at  the  Northwestern 

Hospital  for  Women  and  Children,  Minneapolis,  Minn., 
1882. 

The  Rhode  Island  Hospital  Training  School  for  Nurses, 
Providence,  R.  I..  1882. 

The  Cincinnati  Training  School  for  Nurses,  Cincin- 
nati, ().,  1888. 

Farrand  Training  School  for  Nurses,  Harper  Hospital, 
Detroit.  Mich.,  1888. 

The  Charleston  Training  School  for  Nurses,  Charles- 
ton, s.  <'.,  1888. 

Training  School  for  Nurses  at  the  General  Hospital, 
Paterson,  N.  J.,  1883. 

Training  School  for  Nurses  of  the  City  Hospital, 
Indianapolis,  Ind.,  1883. 

(lexcland  Training  School  for  Nurses,  Cleveland, 
O.,  1888. 

Training  School  for  Nurses  of  the  City  Hospital,  Wor- 
cester. Mass.,  1883. 

Training  School  for  Nurses,  Johns  Hopkins  Hospital, 
Baltimore,  Md.  (dormitory  completed  1887,  not  yet 
opened). 

Several  scl Is  of  midwifery  have  heen  in  successful 

operation  for  many  years.  Prominent  among  these  are  the 
Philadelphia  Lying-in  Charity  and  Nurse  School,  is:i'j; 

the  Missouri  School  of  Midwifery,  1875;  the  New  York 
State  School  for  Training  Nurses  at  the  Brooklyn  Ma- 
ternity, Brooklyn,  N.  Y.,  1872. 

There  are  several  central  public  " nurse  directories," 
where  any  nurse  in  good  standing  (" trained "  or  not) 

may  leave  her  address,  references,  and  testimonials. 
From  these  centra]  directories  families  may  obtain  nurses 
promptly  on  application. 

BlBLlOGRAPnY. 

Thompson,  W.  G. :  Trail  New  York,  1883. 

location,  Washington,  D.  0. 
Report  ol  \    v.  siiu,  Charities  Ud  Society  upon  ;i  Training  School  for 
Nurses  f>>r  BeUevue  Hospital,  1872. 

William  Oilman  Thompson. 

NURSING  THE  SICK.  Although  nursing  the  sick  has 
always  been  in  practice  among  civilized  people,  it  is 
within  comparatively  very  recent  years  that  any  system- 
atic instruction  has  been  riven  in  this  art,  or  thai  any 

special  books  have   been  written   upon  the  subject.      The 

increasing  appliances  and  inventions  for  adding  to  the 


comfort  of  the  sick-room,  the  enormous  growth  of  hos- 
pitals, the  perfection  of  ambulance  sen  ices  upon  fields  of 

battle,  and   the  advances   in  the  BCience  of   medicine  and 

surgery  have  all  contributed  to  make  it  both  necessary 
and  profitable  lor  many  persons  to  devote  their  lives  to 
nursing  and  to  acquiring  the  skill  through  years  of  prac- 
tice which  is  today  demanded  in  the  treatment  of  every 
Berious  injury  or  illness.  (See  preceding  article,  on 
Training  Schools  for  Nui 

It  is  impossible  here  to  more  than  (numerate  the  many 
important  duties  with  which  a  nurse  should  be  familiar, 
the  details  of  which  are  fully  cited  in  many  excellent  and 
practical  treatises  upon  nursing. 

The  physical  strain  of  the  work  is  Bogreal  that  it  is  es- 
sential for  a  nurse  to  be  of  the  best  possible  health  and 
physique,  and  the  qualities  most  necessary  in  addition  are 
cheerfulness,  gentleness,  obedience,  sobriety,  and  clean- 
liness. It  is  advisable  in  order  for  a  nurse  to  act  intelli- 
gently, that  she  understand  the  elementary  principli 
hygiene,  physiology,  and  antisepsis,  as  well  as  the  rudi- 
ments of  anatomy  and  the  nature  of  the  commonest  poi- 
sons and  the  emergency  treatment  of  poisoning. 

In  the  training-schools  nurses  are  taught  at  the  bedside 
such  practical  matters  as  the  application  of  cups,  leei 
blisters,  poultices,  stupes,  baths  of  all  kinds,  the  use  of 
enemata,  nutrient  and  otherwise  :  the  use  of  douches, 
catheters,  appliances  for  uterine  disorders,  trusses,  etc.; 
the  control  of  sudden  haemorrhage;  changing  the  bed- 
clothe-  without  raising  the  patient  ;  the  preparation  of  all 
kinds  of  bandages  and  splints,  the  simplest  form'-  oi  ban- 
daging and  of  minor  surgical  dressings,  the  chemical  ex- 
amination of  the  urine,  recording  the  rate  of  the  p 
and  respiration,  the  use  of  the  clinical  thermometer, 
avoidance  and  care  of  bed-SOres,  cleansing  utensils  :  the 
proper  manner  of  riving  the  medicines  prescribed,  in- 
cluding the  method  of  hypodermatic  injection,  inhala- 
tions, etc.;  observation  of  the  appetite,  thirst,  sleep,  and 
of  the  effects  of  certain  diets  and  medicines,  the  man 
ment  of  convalescents,  and  the  methods  of  keeping  writ- 
ten records  of  cases. 

In  many  schools  special  tuition  is  provided  in  ma 
and  also  in  cooking  delicacies  and  preparing  beveraj 
etc.,  for  the  sick. 

Nurses  are  further  instructed  in  the  observation  and 
recording  of  such  symptoms  as  may  arise  suddenly  be- 
tween the  physician's  visits  ;  for  example,  the  first  ap- 
pearance of  eruptions,  chills,  coma,  delirium,  pain,  con- 
vulsions, sweating,  expectoration,  etc. 

Duress  of  Hospital  Nurses. — The  details  of  ward 
■work  van-  in  the  different  hospitals,  but  in  those-  institu- 
tions where  there  are  training-schools  the  usual  routine  is 
as  follows  :  The  head  nurse  of  a  ward  lias  charge  of  fif- 
teen to  thirty  beds,  and  she  is  required  to  enforce  proper 
decorum  and  to  see  that  the  patients  under  her  care 
accept  the  treatment  prescribed.  She  is  assisted  by  a 
senior  and  a  junior  nurse  or  "  probationer,"  and  in  male 
wards  by  an  orderly.  Her  first  morning  duty  (com- 
mencing usually  at  seven  o'clock)  is  to  receive  the  report 
of  the  night-nurse  and  to  learn  of  any  changes  in  the  phy- 
sician's orders  which  have  been  made.  The  bed-clothing 
is  then  freshly  arranged  for  the  day.  and  she  devott  >  her 
personal  attention  to  the  most  serious  cases  and  to  instruct- 
ing her  aids.      She  then  sees  that  the  Standing  orders  for 

the  morning  are  fulfilled,  and  prepares  a  list  of  necessary 
ward  supplies  which  list  is  to  be  sent  to  the  apothecary 
after  recen  ing  the  physician's  approval.  Meanwhile  the 
senior  assistant   records  the  patients'  pulse,  respiration, 

and  temperature,  while  the  junior  nurse  serves  their 
breakfasts.  The  ward  being  in  order  for  the  day.  the 
nurses  all  accompany  the  stall'  upon  their  rounds,  and 
stand  in  readiness  to  serve  them  and  assist  at  operations 
or  the  dressing  Of  WOUndfl.  There  are  then  new  orders 
to  be  fulfilled,  patients  arrive  or  are  discharged,  and  their 
Clothing  and  ward  linen  must  be  cared  for.  The  heavier 
work  of  scrubbing  the   Boors,  scouring  the  bedsteads, 

etc.,  is  left  to  Bpecial  ward  maids.  The  head  nurse  must 
be  prepared  at  all  times  to  give  the  physician  a  concise 
account  of  the  patients  under  her  charge  since  his  previ- 
ous visit,  and  she  is  responsible  for  the  execution  of  all 
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his  orders  by  herself  or  her  assistants.  When  a  patient 
dies  it  is  the  further  duty  of  the  nurse  to  see  that  the 
body  is  properly  cared  for. 

DYties  OF  Private  Nurses. — In  nursing  patients  in 
private  families  there  is  usually  much  less  routine  than 
in  hospital  work,  and  nurses  often  have  to  exercise  more 
tact  and  judgment,  and  to  assume  more  responsibility. 
The  intervals  between  the  physician's  visits  are  longer, 
and  patients  cannot  be  subjected  to  the  general  disci- 
pline of  a  hospital  ward.  The  nurse  must  learn  how 
to  regulate  the  ventilation  and  temperature  and  light  of 
the  sick-room.  This  work  in  a  hospital  is  commonly 
left  to  the  engineer  or  superintendent.  She  must  pay 
attention  to  the  general  order  and  neatness  of  the  room, 
keep  medicines  out  of  sight,  remove  dishes  and  utensils 
promptly  after  use,  and  remove  disagreeable  odors.  She 
must  study  to  aid  the  patient's  toilet,  so  as  to  cause  as 
little  fatigue  as  possible  in  washing  the  face,  cleansing 
tb  and  tongue,  combing  the  hair.  etc.  She  must 
know  how  to  aid  sleep,  by  regulating  the  light,  securing 
quiet,  seeing  that  the  patient  is  in  a  comfortable  position, 
smoothing  pillows  and  sheets,  etc.  She  must  take  pains 
to  prevent  cold  feet,  learn  the  proper  management  of 
bed-pans,  and  learn  the  importance  of  the  recumbent  po- 
sition in  certain  diseases,  and  the  best  methods  of  apply- 
ing restraint  in  delirium  and  mania.  She  must  know 
the  uses  and  methods  of  preservation  of  ice,  and 
how  to  peptonize  milk  and  beef-juice,  etc. 

There  are  very  many  other  details  which  can 
only  be  learned  in  actual  practice,  and  there  is  a 
wide  held,  in  private  nursing  especially,  for  the  ex- 
ercise of  ingenuity  and  tact,  and  for  the  adapta- 
tion of  the  best  means  at  hand  for  securing  the 
comfort  and  well-being  of  the  patient  without  un- 
necessary trouble  or  expense. 
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NUTGALLS  {GaUa,  U.  S.  Ph.,  Br.  Ph.;  Gallas,  Ph. 
G. ;  GaiU  de  Chine  d'Alep,  ou  Noix  de  Galle  d'Alep,  Co- 
dex Med.:  Aleppo,  Turkey,  or  Levant  Galls).  These  are 
pathological  developments  of  the  leaf-buds  of  Quercus 
lica  infectoria  A.  D.  C,  the  Nutgall  oak,  occa- 
sioned by  the  sting  of  a  small,  wasp-like  fly,  Cynips  Gal- 
Im  tincloria  Olivier ;  Order,  Ilymenopterm. 

Q.  lusitanica  is  a  widely  disseminated  and  variable 
species,  growing  over  the  greater  part  of  Southern  Eu- 
rope, in  the  Levant,  and  in  Western  Asia.  It  differs 
from  Q.  robur,  the  English  Oak,  in  its  generally  smaller 
size,  less  deeply  lobed  leaves,  and  rather  longer  fruit. 
The  variety  upon  which  these  Galls  grow  is  one  of  the 
smallest,  being  only  a  shrub  one  or  two  metres  in  height, 
with  irregular,  spreading  branches,  downy  twigs,  and 
oval,  deeply  and  bluntly  serrate,  but  not.  lolled,  leaves. 
The  acorn  is  almost  cylindrical,  and  rests  in  a  deep, 
rather  narrow,  cup.  It  is  a  native  of  Asia  Minor,  Cy- 
prus. Turkey,  Greece,  etc.  The  fly  whose  puncture 
causes  the  galls  is  a  small,  wasp-like  insect,  about  six 
millimetres  long  (J  inch),  with  a  brown  body,  short  an- 
tennae, and  four  transparent  wings,  of  which  "the  anterior 
are  much  the  larger.  Underneath  the  abdomen  the  fe- 
male carries  an  ovipositor. 

The  production  of  the  nutgall  is  as  follows :  The  fe- 
male Cynips  punctures  with  her  ovipositor  certain  of  the 
unexpanded  buds,  and  leaves  a  single  egg  in  each,  after 
which  the  bud  so  attacked,  instead" of  developing  into  a 
branch,  swells  to  a  globular,  tuberculated,  solid,  and 
finally  very  hard  excrescence,  one  or  two  centimetres  in 
diameter,  in  the  midst  of  which  the  etrg  is  imbedded. 


This  then  hatches  a  soft-bodied  larva,  which  cats  out,  as 
it  grows,  a  spherical  chamber  in  the  centre  of  the  gall. 
passes  through  its  pupa  stage  in  this  home,  and  finally, 
as  a  fully  developed  fly  or  wasp,  gnaws  its  way  oul 
through  a  cylindrical  tunnel,  one  or  two  millimetres  in 
diameter.  Thus  it  is  seen  that  this  product  is  in  no  sense 
the  fruit  of  the  plant,  but  only  a  diseased  condition  of  it. 

On  account  of  their  geographical  origin,  near  tin  high- 
way of  ancient  commerce,  nutgalls  could  hardly  fail  to 
be  known  at  a  very  early  period,  and  accordingly  they 
are  frequently  mentioned  by  writers  of  antiquity,  both  as 
medicine  and  for  their  more  important  uses  in  tanning 
and  dyeing.  They  have  been  in  long-continued  use  also 
in  India  and  China. 

Description. — Aleppo  Galls  are  very  hard,  nut-like 
bodies,  from  one  to  two  centimetres  in  diameter,  of  a 
generally  spherical  shape,  rather  pointed  at  the  base,  and 
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-The  Nutgall  Oak.  showing  Leaves,  Acorns,  and  One  Nut- 
gall.     (Baillon.) 


irregularly  tuberculated  over  the  surface,  particularly  the 
upper  half,  with  points  probably  corresponding  to  leaves 
or  leaf-scales  in  the  bud.  The  surface  is  smooth  and 
faintly  shiny  ;  its  color,  if  it  is  gathered  while  still  green 
and  before  the  escape  of  the  insect,  is  a  dark-bluish  olive  ; 
if  gathered  after  this  event,  it  is  lighter  and  yellowish,  or 
grayish-brown.  In  this  case,  also,  the  aperture  made  by 
the  fly  is  to  be  seen  somewhere  upon  its  surface.  The 
texture  of  galls  is  very  hard  and  brittle,  more  like  that  of 
a  nutshell  than  of  wood,  splitting  under  the  hammer,  and 
requiring  a  saw  to  cut  them.  Color  within  greenish  or 
brownish-yellow.  In  the  centre  the  smooth  globular  cav- 
ity is  surrounded  by  a  layer  of  thick-walled  cells,  mak- 
ing a  pretty  distinct  shell.  The  remains  of  the  insect 
ma}'  be  found  in  this  cavity,  unless  it  has  already  es- 
caped. If  the  gall  is  collected  very  young,  it  will  be 
immature  and  small,  or  even  not  hatched,  and  the  cavity- 
tilled  with  soft,  amylaceous  parenchyma.  Galls  are  very 
dense  and  heavy.    The  younger,  not  perforated  ones,  are 
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darker,  heavier  and  richer  than  the  older,  and  they  are 
illj  Bold  separately. 

Composition      This  drug  is  remarkable  for  the  enor 

us   percentage   ol    tannic  acid  (gallotaDnic  :i<-i<  1 ,  Cm- 

1 1 ,  1 1 .   ;  hat  ii  contains,  amountii  d  lots  to  more 

than  half,  and  in  the  bi  to  nearij  three-fourths 

i'\  weigh!     This  remarkable  type  ol  all  vi  trin- 

I  •  n  as  discovi  red  in  I f98  b;  Dej  eu  s  and  two 
later  bj  Seguin,  in  nutgalls.  It  is  also  found  in  the  galls 
of  Beveral  other  species  of  oaks,  in  the  hollow  galls 
called,  of  the  leaves  and  petioles  of  the  Japanese  fflius 
alata,  and  in  a  few  fruits  and  normal  vegetable 
but,  although  verj  closelj  related,  tannms  are 
among  the  commonest  of  vegetable  products;  this  par- 
ticular  kind  is  aol  otherwise  so  widely  distributed.  The 
tannin  of  oak-bark  and  acorns,  for  instance,  is  not  exactly 

i  Qallotannic  acid  is  a  colorless,  or,  asusuall] 
light  brown,  very  light  and  flocculent,  amorphous,  glisten- 
ing, slightl}  hygroscopic  substance,  with  little  01  no  odor, 
but  having  a  strongly  astringent  and  puckering  taste; 
not  at  all  bitter.  Soluble  in  six  parts  of  water  and  in  Ii  ss 
than  one  of  spirit,  insoluble  in  anhydrous  ether,  but 
soluble  in  ether  containing  a  little  water.  Reaction 
stronglj  acid;  basic  power  ven  great,  replacing  most 
acids  in  combination.  Exposed  to  the  atmosphere  when 
damp,  or  in  solution,  tannic  acid  Blowly  undergoes  a 
of  glucoside  decomposition,  of  which  gaUic  acid  is  the 
most  important  result.  A  number  of  the  ordinary  \ 
tabic  ferments  and  dilute  mineral  acids  promote  tbis 
change.  Nutgalls  also  contain  a  very  small  percentage 
of  gallic  acid,  probably  produced  bya  natural  decomposi 
tion  of  some  of  the  tannin.  Sugar,  a  little  starch,  resin, 
etc.,  are  among  the  widely  distributed  vegetable  sub- 
stances also  found  in  them. 

The  separation  of  tannic  acid  from  Galls  is  easily  ac- 
complished, but  its  absolute  purification  is  exceedingly 
difficult.  That  of  the  market  is  usually  obtained  by 
mixing  the  crushed  and  very  slightly  dampened  (Jails 
with  enough  washed  ether  (i.e.,  ether  saturated  with 
water),  to  make  a  paste,  pressing  out  the  liquid,  repeat- 
ing the  process  onceor  twice,  and  finally  evaporating;  or 
a  mix  I  ure  of  ether  and  alcohol  is  used  ;  or  t  be  tannin  may 

be  washed  oul  of  its  ethereal  solution,  and  after  separat 
iiiLr  the  liquids  the  vi  atery  solution  evaporated  to  dryness. 
To  produce  gallic  acid,  the  common  way  is  to  macerate 
the  powdered  (Jails  in  enough  distilled  water  to  form 
a  paste,  for  a  month  or  more,  until  the  conversion  of  the 
tannic  acid  is  complete,  replacing  the  water  from  time  to 
time  as  it  evaporates;  then  the  mass  is  pressed  dry,  the 
water  expressed  being   thrown  away,  and   the  residue 

boiled  in  all  abundance  of  fresh  water,  which  is  filtered, 
while  hot,  through  animal  charcoal,  and  set  aside  to  crys- 
tallize. The  gallic  acid,  which  is  fairly  insoluble  in  cold 
water,  dissolves  easily  in  the  boiling  water,  and  is  sepa- 
rated again  upon  coi  ling 

Gallic  acid  is  a  "colorless  solid,  crystallizing  from  water 
in  long,  silk}  needles,  or  triclinic  prisms,  permanent  in 
the  air,  odorless,  having  an  astringent  and  slightly  acidu- 
lous taste  and  an  acrid  reaction.  It  is  soluble  in  one 
hundred  parts  of  water  and  in  4.5  parts  of  alcohol,  at  15° 
('.  (59  p.);  in  three  parts  of  boiling  water,  and  in  one 
part  of  boiling  alcohol,"  less  soluble  in  ether,  chloroform, 
etc.  Both  gallic  and  tannic  acids  form  a  deep  blue  black 
precipitate  with  persalts  of  iron,  which  is  the  basis  of 
many  inks  and  dyes.  Tannic  acid,  in  addition,  precipi- 
tates solutions  of  the  alkaloids  and  their  salts  (forming 
tan  nates),  albumin,  gums,  ami  gelatin,  which  latter  prop- 
erty n'ives  it  its  must  important  held  of  usefulness,  vi/... 
in  tanning  leathers  \t  ;,  high  temperature  tannic  acid 
is  transformed  into  pyrogallic  acid,  which  finds  very  ex 
tensive  use  in   developing  photographic  negatives  ami 

for  other  purposes  hi  the  arts. 

A n   \m>  Use.       Lb    Nutgalls  ate  essentially  tannic 

acid,  the  latter  may  be  taken  to  represent  them.  This 
substance,  sii  tar  as  it    call  penetrate  the   skin,  coagulates 

the  albumin  and  gelatin  that  it  reaches,  and  " tans "  it ; 

this,  however,  takes  place  to  a  verj  slight  extent  only; 

on  the  unbroken  epidermis,  for  instance,  it  has  almost 
no  action,  being  not  absorbed ;  upon  a  raw  surface,  how- 


ever, and  upon  mucous  membranes  it  produces  contrac- 
tion of  the  tissues  and  a  hard,  dense  BUrfaCe,  with  dimin- 
ished secretion  ami  coagulation  of  albuminous  liquids 
like  mucus  or  blood  plasma,  an  action  which  is  common 
to  nearly  all  the  vegetable  astringents,  I!  too  concen- 
trated oi-  long  applied  irritation  ami  inflammation  may 
follow,  or  in  case  of  the  intestinal  surface,  diarrhoea  anil 

vomiting,  instead  of  the  constipation  produced  by  smaller 

The  absorption  of  tannic  acid,  per  se,  has  been 

lom.'  questioned,  ami  probably  does  not  take  place  to  any 

meat   extent  .    but    there  i-  reason  1"  believe  that    in  - 

ee  i'  maj   OCCUr.      In  the  Btomach  ami   intestines  it  is 

chiefly  converted  into  gallic  acid,  which  is  readily  ab- 
sorbed and  carried  in  the  circulation;  this,  while  it  has 
the  general  properties  of  tannin,  is  less  irritating  and 
more  useful  where  remote  effects  are  desired.  Flabby 
granulating  surfaces,  subacute  inflammations  of  the  mu- 
membranes  of  the  mouth,  pharynx,  or  nans;  hae- 
morrhoids, ii'..  are  often  benefited  by  topical  applications 
of  tannic  acid ;  thin-skinned  nipples  in  nursing  women 
are  hardened  and  toughened  by  it  ;  in  leu  cor  nice  a  aid 
lorrhcea  it  if  oeficial  ;  in  chronic  diarrhoea  and 

gastric  and  intestinal  haemorrhage  occasionally  so.  It  is  a 
chemical  antidote  t"  tartar-emetic  poisoning,  and  to  that 
of  alkaloids,  if  applied  in  season. 

Gallic  acid  is  a  mure  appropriate  astringent  when  in- 
direct action  is  hoped  for,  as  in  haemoptysis,  ha  maturia, 
bleeding  from  cancer  of  the  uterus,  etc.  It  is  also  used 
in  excessive  bronchorrhoea,  ami.  like  tannic  acid,  in  re- 
laxation of  the  bowels  "l  a  chronic  or  non-inflammatory 

nature.  It  is  scarcely  as  useful,  however,  as  the  best 
mineral  astringents — lead,  for  instance.  Dose  of  either 
arid  one  gramme  Men  or  lilt*  i  n  grains  or  more). 

Administration. — Nutgalls  are  seldom  given  in  suit- 
stance;  but  an  infusion  may  be  used  locally.  The  offici- 
nal preparations  are;  a  Tincture  (Tit  I  a  U.  S. 
I'h).  strength  £.  in  alcohol  and  glycerine;  an  Ointment 
(Unguent  i  I  .  S.  Ph.),  strength  fo,  wholly  super- 
fluous, and  the  two  acids  above  described.  From  each 
ot  these  an  ointment  (Uhguenium  Acidi  Tannici,  Uh- 
luiii  Acidt  Galliei,  (J.  S.  Ph.),  strength  ten  percent. 
in  each  case,  is  made,  with  I'elizoinated  Lard.  Besides 
these  are  Troches  of  Tannic  Acid  i  Trochisci  Acidi  Tan- 
nici, V.  S.  Ph.),  strength  about  ten  per  cent.,  useful  in 
chronic  pharyngitis,  etc.;  and  Styptic  Collodion  (C 
dium  Stypticum,  V.  s.  Ph.),  strength  \.  a  not  very  useful 
preparation. 

Allied   Drugs.  —  other  species  of   Cynips  produce 

•jails  upon  various  oaks  and  other  trees,  a  few  of  which 
have  been  put  to  use,  but  none  of  them  compare  in  im- 
portance with  the  subjectof  this  article.  Most  of  them 
contain  abundance  of  tannin:  others  are  agreeably  sour 
from  the  presence  ol  some  of  the  fruit  acids.  Besides 
these,  numerous  other  insects  occasion  analogous  phe- 
nomena in  many  other  plants  ;  the  "  juniper  apples."  on 
our  Virginia  juniper.  " swamp  apples "  upon  the  swamp 
a/.alea,  the  swolli  n  and  acid  leaves  found  occasionally  on 
buckle-  or  blue-berry  bushes,  the  inflated  stems  of  certain 
COmpositse,  and  many  others  are  common  instances.  A 
most  remarkable  development  is  that  known  as  Chii 
or  Japanese  galls,  in  the  form  of  irregularly-lobed  and 
pointed,  often  fantastic,  thin-walled  vesicles,  from  three 
to  eight  centimetres  in  length,  of  a  greenish,  velvety  sur- 
face, and  brittle  texture.  They  contain  within  the  debris 
of  several  generations  of  plant-lice  (Aphis  ddnensis), 
whose  presence  occasioned  them.  They  grow  on  the 
Asiatic  sumach  (SJ  ./tin.     Although   constantly 

in  Chinese  commerce,  they  rather  rarely  appear  here. 
Their   composition  is  similar  to  that    of  Aleppo  Nutgalls. 

ibalani  tire  the  fruits  of  various  species  of   Termi- 
a  :  they  an-  articles  ,,f  Asiatic  commerce,  but  seldom 
found  here.      Tannic  acid  is  their  chief  constituent.      He- 
sides  these,  the  barks  of  various  Sumachs,  Acacias,  and 

■',  -f  abound  in  it.  and  arc  in  extensive  use  tor  tan- 
ning. Among  drugs  containing  large  amounts  of  tannic 
matters  may  be  mentioned  Catechu.  Kino.  Kraineria. 
Blackberry,  Spiraea,  Tormentilla,  Bearberry,  Avens, 
Areca  nuts.  Geranium,  and  many  more,  besides  which 
ii  is  an  incidental  ingredient  of  a  large  number  of  others, 
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valued  for  different  qualities,  as  Kooso,  Pomegranate,  Red 
Cinchona,  etc.;  indeed,  it  is  present  in  some  degree  in 
the  meat  majority  of  vegetable  substances.  The  cincho- 
or  kino-taunic  group,  giving  greenish  or  olive  salts  with 
the  -alts  of  iron,  is  more  general  iD  its  distribution  than 
the  gallo-tannic  or  querci-tannic.  The  vegetable  astrin- 
gents differ  somewhat  in  their  action  from  the  mineral 
ones,  of  which  the  most  important  are  ferric  alum,  and 
other  alums,  copper  sulphate,  zinc  sulphate,  silver  ni- 
trate, ferric  chloride,  and  subsulphate,  and  in  a  milder 
degree  lime  and  bismuth. 

Allied  Plants.  —  Q.  lusitanica  exists  in  a  number  of 
varieties,  some  of  which,  as  well  as  perhaps  some  varie- 
ties of  Q.  Robur,  contribute  a  small  share  of  the  Aleppo 
Galls.  Q.  Robur,  the  British  oak,  is  a  widely  distributed 
European  tree,  highly  valued  for  its  hard  and  durable 
timber.  Its  bark,  as  well  as  that  of  many  other  oaks,  is 
extensively  used  in  tanning,  and  occasionally  in  medi- 
cine as  an  astringent.  It  contains  a  tannic  acid  not  quite 
like  that  of  Galls,  known  ah  querci-tannic  acid,  which  is 
common  to  other  oaks  and  various  plants.  Quercus  alba 
Linn.,  the  American  white  oak,  besides  its  excellent 
timber,  supplies  the  White  Oak  Bark  (Quercus  Alba,  l\ 
S.  Ph.)  of  our  Pharmacopoeia  ;  composition  probably  the 
same  as  that  of  Q.  Robur.  Besides  the  tannin,  many 
oaks,  especially  the  darker  ones,  contain  a  yellow  color- 
ing matter,  (/hi  rcit  rin,  used  in  dyeing;  Q.  coccinea, ■  var. 
tincturia  Alph.  D  C,  our  black  oak,  has  been  largely  ex- 
ported for  this  purpose.  Q.  coccifera  Linn.,  is  infested  by 
a  sort  of  Coccus  {Lecanium  Ilicis),  the  female  of  which, 
like  that,  of  Coccus  Cacti,  contains  a  large  amount  of  cochi- 
neal, and  is  also  used  for  scarlet  dyes  under  the  name  Ker- 
mes.  Q.  suber  Linn.,  the  cork  oak,  supplies  the  world 
with  that  unique  and  indispensable  substance,  and,  lastly, 
Q,  win  us  Ait.,  the  live  oak,  supplies  the  best  of  all  tim- 
bers for  ship-building.  Of  the  other  genera  of  this  use- 
ful family  the  following  may  be  mentioned:  Castanea 
wsea  Liun.,  the  chestnuts,  both  European  and  Ameri- 
can; G.  pumila,  the  little  chinquapin;  Fagus,  of  several 
species,  the  beeches  ;  and  Corylus,  hazel-nuts,  birches, 
walnuts,  and  hickory-nuts  are  included  by  many  botan- 
ists in  the  same  family.  W.  P.  Bollcs. 

NUT,  HAZEL  (Noisette,  Codex  Med.).  The  fruit  of 
Gorylus  Avellana  Linn.;  Order,  Cupulifera,  is  a  common 
table-nut  of  no  medicinal  qualities  ;  it  contains  a  mild, 
agreeable  fixed  oil,  which  has  been  offered  as  a  substitute 
for  that  of  the  cod,  but  has  no  further  resemblance  to  it 
than  all  tixed  oils  have  to  each  other.  It  is  simply  a  non- 
nitrogenous  food.  The  American  hazel-nut,  or  filbert, 
Corylus  (tiiiericana  Walt.,  is  smaller  than  the  above,  but 
otherwise  similar.  (For  the  order,  see  the  precedin»-  ar- 
ticle.) W.P.BoUes. 

NUTMEG  (Myristica,  TJ.  S.  Ph.,  Br.  Ph.;  Semen  Myris- 

ticce,  Ph.  G. ;  Muscadc  officinale,  Codex  Med.).  The  seed, 
deprived  of  its  ou  ter 
coat,  of  Myristica 
fra grans  Hout- 
tuyn  ;  Order, 
Myristicaceos. 
This  is  a 
small  ever- 
green tree, 
twenty  or  thir- 
ty feet  high,  with 
smooth,  grayish- 
brown,  spreading 
branches  and  alter- 
nate, dark-green,  ob- 
long,  pointed,  entire 
leaves.  The  flowers 
are  in  small  axillary 
racemes,  of  from  two 
to  four  or  five  in 
each,  and  dioecious. 
They  consist  of  a  greenish-yellow,  bell-shaped  calyx, 
about  a  quarter  of  an  inch  long  and  three-lobed  at  the 
border,  and  a  column  of  six  or  eight  coherent  anthers  or 
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-Branch   of  Nutmeg-tree, 
Fruit.     (Baillon.) 


with 


a  single  one-celled  and  simple,  one-ovuled,  superior  ovary 
within,  according  to  the  sex.  The  fruit,  about  the  size 
of  a  small  pear,  is  a  sort  of  drupe,  with  a  fleshy  pericarp, 
that  splits  longitudinally  at  maturity,  exposing  the  sinule 
erect  seed,  partly  covered 
with  a  brilliant  -  scarlet, 
fleshy,  irregularly  cleft  aril. 
This  seed,  after  the  Mace 
and  the  dark-brown,  brittle 
testa  have  been  removed,  is 
the  Nutmeg.  The  Nutmeg- 
tree  is  a  native  of  the  Mo- 
lucca and  Banda  Islands,  and 
other  parts  of  tropical  Ocean- 
ica,  where  it  is  also  culti- 
vated, and  from  which  it  has  Fig.  2521.— Seed  of  the  Samr.  gur- 
been  introduced  into  Other  rounded  by  the  irregularly  cleft 
tronic-il  countries     Thp  "Nut        Anl   (Mace) ;  also,   Longitudinal 

tropical  countries,    inevsut-      section  of  the  seed.    (Baillon.) 
megs  or  commerce  are  from 

cultivated  plants,  and  gathered  and  prepared  with  con- 
siderable care  and  some  unnecessary  fussiness.  When 
the  fruit  is  ripe,  and  has  split  open,  it  is  plucked  and 
the  seed  removed  ;  then  the  aril  is  removed  and  dried  as 
a  separate  article  (Mace).  The  seeds  are  then  dried  for 
several  weeks  by  a  slow  fire,  and  the  shells  broken  off, 
alter  which  they  are  generally  either  rubbed  in  powdered 
lime  or  soaked  or  washed  in  it,  when  they  are  ready  for 
sale.  This  rubbing  with  lime  is  said  to  be  a  relic  of 
the  old  Dutch  method,  to  insure  destroying  the  vitality 
of  the  seed  before  exporting  it,  to  prevent  the  introduc- 
tion of  the  trees  to  other  countries.  Unlimed  Nutmegs 
are  better  than  the  limed,  but  are  not  often  met  with  in 
this  country.  In  the  East,  Nutmegs  are  even  sold  in  the 
shell,  which  would  seem  to  be  a  still  better  condition. 

The  early  use  of  Nutmeg  in  China  and  India  is  ex- 
tremely probable,  although  the  references  to  it  are  rather 
doubtful.  The  first  notice  of  its  introduction  into  Eun  >pe 
is  said  to  be  about  1195  (Fhickiger).  It  has  been,  until 
within  the  last  hundred  years,  costly  and  rare,  and  used 
more  for  perfumery,  and  as  an  especial  luxury,  than  as  a 
cheap  and  common  condiment. 

Nutmegs  need  no  description.  The  marbled  appearance 
of  the  albumen  is  due  to  the  deep  and  complicated  involu- 
tions of  the  inner  seed-coat.  The  same  thing  is  seen  in 
the  areca-nut  and  a  few  other  seeds. 

Composition. — The  most  important  constituents  are  a 
fat,  often  erroneously  called  Oil  of  Mace  ;  a  solid,  yel- 
lowish-brown, fragrant  substance,  containing  a  peculiar 
fatty  body,  Myristicin  ;  besides  several  common  glycer- 
ides,  and  a  little  essential  oil  that  gives  it  its  odor.  This 
fat  occurs  to  about  twenty-five  per  cent,  in  Nutmegs,  and 
is  a  distinct  article  of  commerce  ;  being  imported  from 
Asia,  where  it  is  expressed  from  inferior  and  broken 
seeds.  The  second  ingredient  of  interest  is  the  volatile 
oil  (Oleum  Myristica,  U.  S.  Ph.),  of  which  from  three  to 
eight  per  cent,  can  be  obtained  by  distillation. 

Mace  (Macis,  U.  S.  Ph.)  contains  about  eight  per  cent, 
of  an  essential  oil,  a  little  different  in  odor  from  that  of 
Nutmeg  ;  both  are  of  corresponding  composition,  consist- 
ing of  terpenes  and  oxygenated  portions. 

USES  and  Action. — Both  Nutmeg  and  Mace  are  used 
for  the  aromatic  properties  of  their  essential  oils,  and  do 
not  differ  from  the  other  spices  in  their  medicinal  prop- 
erties.    See  Cinnamon. 

Administkation. — They  can  be  administered  in  pow- 
der if  desired.  The  former  is  an  ingredient  of  the  Aro- 
matic Powder  (Pulris  Aromaticus,  U.  S.  Ph.)  and  of  the 
Compound  Tincture  of  Lavender  (Tinctura  Lavandula 
Composita,  U.  S.  Ph.).  Dose  in  substance  from  one-half 
to  one  gramme. 

Allied  Plants. — There  are  a  few  other  species  of 
Myristica,  mostly  Asiatic,  a  few  of  whose  fruits  have 
been  used  as  Nutmegs,  but  they  are  not  in  the  market 
now.     The  order  contains  only  this  genus. 

Allied  Drugs. — See  Cinnamon.  W.  P.  Bolles. 

NUTRITION.  By  the  term  nutrition,  employed  in  its 
broadest  sense,  is  understood  a  series  of  processes  by 
which  the  living  organism,  as  a  whole  or  its  component 
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parts  or  organs,  is  maintained  in  its  normal  condition  of 
life  : 1 1 1<  1  growth  A  stud}  ol  nutrition  in  this  wide  »  Dse 
would  therefore  include  :ill  of  the  Bteps  by  which  nu- 
tritive matter  introduced  into  the  body  b  for  a 
time  inco  ■■  ith  the  different  :  ind  Quids, 
and  is  finally  excreted  from  the  body  in  different  forms 
through  the  various  excretory  channels.     Such  an 

tl  bel  ween  the  organism  and  the  exter- 
nal world  is  th  by  which  the  various  functioi 
life  .  Thus  nutrition  is  a  complex  proi 
involv  ing  a  number  of  subsidiary  pn 
eral  oi  these  have  already  been  described  under  the 
heads  ol  Absorption,  Circulation,  Digestion,  etc.,  it 
will  be  the  object  of  the  present  article  mainly  to  i 
sider  the  metabolic  phenomena  of  the  body — viz.,  Midi 
i  In  mical  transformations  in  living  tissues  as  are  classed 
under  the  term  "metabolic  ;"i.e.,  those  chemical  chai 
li\  which  the  material  brought  to  the  tissues  and  organs 
by  the  blood  is  transformed  into  other  products  through 
the  activity  of  the  living  cells,  v.  ith  liberation  of  em  i 
prior  to  its  excretion.  This  implies  a  comparison  of  the 
income  and  outcome,  with  an  attempt  to  connect  together, 
i  as  may  be,  the  alimentary  matter  and  the  excretory 
products;  I-  trace  out,  as  far  as  possible,  the  various  steps 
or  processes  by  which  the  former  is  changed  into  the  hit  - 
ti  i  We  bave,  moreover,  to  consider  under  this  head  the 
decomposition  and  exchange  of  material  incident  to  vary- 
ing conditions  of  the  organism — the  gain  and  lost — as  well 
as  the  reasons  for  the  metabolic  changes  or  chemical  dc- 
compositions  characteristic  of  life. 
All  animal  cells,  whether  single  or  united  in  tissui  -  or 
ins,  consume  a  certain  amount  of  matter.  The  prod- 
ucts of  this  consumption  are,  moreover,  not  the  same 
for  each  organ  or  tissue;  thus  the  liver  has  its  .special 
products,  while  those  of  the  mammary  gland  are  quite 
different.  The  matter  to  be  consumed,  however,  is  in  all 
cases  the  same.  The  blood,  with  its  content  of  nutritive 
matter,  Bows  alike  through  all.  and  thus  the  different 
products  resulting  from  the  activity  of  the  individual  or- 
gana  plainly  indicate  a  difference  in  structure  or  in  chem- 
ical function.  Tangible  evidence  of  chemical  activity  in 
the  organs  and  tissues  of  the  body  is  found  in  the  fact 
that  blood  circulating  through  any  living  tissue  or  organ 
has  ;,  different  composition  on  leaving  the  organ  from 
what  it  had  on  entering.      The  tissues  have  the  power  of 

abstracting  from  and  of  giving  to  the  Mood,  hut  the  mat- 
ters [riven  up  to  the  blood  are  quite  unlike  the  matters 
abstracted.  In  other  words,  the  nutritive  material  ab- 
sorbed from  the  blood  is  changed,  through  the  metabolic 

activity  of  the  cells,  into  other  substances,  either  more  or 
less  complex  than  the  nutritive  matter  absorbed.       Hence 

metabolism  may  be  of  two  kinds — constructive  or  destruc- 
tive.    The  former  is  termed  anabousm ;  the  latter,  kata- 

bolism.      As  an  example  of  the  former,  we  have  the  mad 

mil  construction  of  the  cell-protoplasm  out  of  the  matter 
brought  by  the  blood  ;  while  the  downward  series  of 

changes,  in  which  complex  bodies  are  broken  down,  with 
liberation  of  energy  into  simpler  waste  bodies,  constitute 
katabolism,  or  are  katabolic  changes. 

Not    all   of  the  matter,  however,  taken   from   the  blood 

is  returned  to  that  Quid.  Some  of  the  products  of  tissue- 
metabolism  enter  instead  into  the  glandular  secretions, 

and  thus  ultimately  leave  the  body  altogether ;  as  in  the 
case  of  the  glands  of  the  alimentary  tract,  the  kidneys, 
and  the  main i nary  glands.  Other  products,  again,  are  re- 
tained for  aii  indefinite  time  in  the  tissue — stored  up.  as  it 
wen-  -and   then   are    finally  given  up,  either  in  the  same 

form  or  further  modified.     Adipose  tissue  constitutes  a 

I  example  of  the  so  called  storage  t  issues.  In  muscle 
and  nerve  tissue,  on  the  other  hand,  the  products  Of  met- 
abolic  activity   arc    very  soon  cast    into    the   circulating 

blood.  In  the  liver,  however,  we  have  an  organ  whose 
complexity  is  manifest  from  the  fact  thai  it  disposes  of 

its  metabolic  products  in  all  three  ways — one  portion  being 

cast  at  once  into  the  blood  ;  a  second  portion  temporarily 
deposited  in  the  hepatic  cells  in  the  form  of  glycogen, 
and  given  up  as  occasion  requires;  while  a  third  portion 
i^  poured  into  the  intestinal  canal  in  the  form  of  bile,  and 
after  serving  its  purposes  there,  is  cast  out  of  the  body. 


Now,    there   are   two   ways    of   Studying    the   metabolic 

phenomena  of  the  body.  <  me  1-  to  study  the  phenomena 
as  manifested  in  the  individual  organs  and  tissues,  consti- 
tuting what  may  be  termed  special  metabolism-,  the 
other  I-  to  study  the  phenomena  collectively  .  constituting 
general  or  " total  metabolism."  Thefirsl  method  ba- 
its object  to  trace  out.  step  by  step,  i in-  further  chan; 
of  ti  ets  after  they  have  been  absorbed 
by  the  tissues,  prior  to  formation  of  the  final  excretory 
products.  Many  of  these  changes  an-,  without  doubt, 
intended  merely  to  fain  removal  ol  the  waste 
products — the  products  ol  muscle-metabolism,  for  ex- 
ample -modifying  them  slightly,  simply  toincreast  their 
solubility  or  their  absorption.  Manj  of  them,  on  the 
other  hand,  are  the  direct  results  .,t  de<  ided  metabolic  ac- 
tivity, by  which  simpler  bodies  an-  formed  and  energj  is 
set  lice.  .'II  of  them  aii-  of  more  or  less  inieii  st.  Study, 
therefore,  oi  the  metabolic  changes  in  the  single  or| 
themselves  is  a  prime  necessity,  but  tl  Imosl  in- 
surmountable difficulties  in  the  way  of  exact  quantitative 
Btudy  of  the  isolated  organs.  In  a  lew  instances  we  can 
locate  the  metabolic  processes, and  stud}  them  in  more 
or  1'  -s  detail,  but  in  the  majority  of  cases  it  i~  impossible. 
We  arc  therefore  obliged  to  look  t"  the  metabolism  of  the 
body  as  a  whole  for  data  to  make  clear  the  changes  which 
the  various  alimentary  principles  un  ter  their 
absorption  into  the  blood.  This,  which  may  be  termed 
the  statistical  method,  (ovists  in  a  comparison  of  the  in- 
come with  the  outcome,  by  which  deductions  may  In- 
drawn concerning  the  changes  which  take  place  in  the 
various  tissues  and  organs  while  the  former  are  being 
converted  into  the  latter.  Further,  the  real  income  must 
be  distinguished  from  the  apparent  one  \,\  the  subtrac- 
tion of  the  laces ;  for  the  greater  part  of  the  latter  is  un- 
digested matter  or  f I,  which,  though  placed  in  the  ali- 
mentary canal,    has    not    really   entered     into    the    body. 

But  before  such  deductions  can  be  fairly  drawn,  we  need 
to  know  all  that  it  is  possible  to  know  concerning  the 
special  metabolism  of  the  individual  parts.  .\t  the  same 
time  it  must  be  remembered  that  onlj  by  a  study  of  the 

total  metabolism  of  the  organism  do  we  obtain  a  correct 
idea  of  the  influence  of  the  various  conditions  t,,  which 
the  body  may  be  exposed,  of  the  way  in  which  the  ex- 
change of  material  takes  place,  and  to  what  extent  and  in 
what  manner  :my  particular  alimentary  principle  <;,  . 
a  gain  or  loss  to  the  body. 

General  Statements  com  ebntng  tiii:  Income  and 
Outcome,  together  with  Methods  fob  determin- 
ino  tiii-:  Composition  of  tiii:  Same. — since  all  vital 
processes  have  their  origin  in  the  energy  liberated  by  the 
chemical  decompositions  going  on  in  the  organism,  it  fol- 
lows that  a  study  of  these  decompositions  may.  to  a  cer- 
tain extent,  constitute  a  means  of  measuring  ihe  amount 
of  metabolic  activity ;  and  since  there  is  a  direct  connec- 
tion between  the  decomposition  products  and  the  nature 
of  the  material  employed,  it  follows  that  by  studying  the 
former  we  can  acquire,  to  a  certain  extent,  by  comparison 
with  the  income,  a  fairly  accurate  idea  of  the  consump- 
tion of  material  by  the  organism.  Further,  this  may  he 
expressed,  not  only  in  amounts  of  the  individual  elements, 
but  also  in  amounts  of  the  various  alimentary  princip 
and  it  is.  moreover,  possible  to  draw  more  or  less  accu- 
rate deductions  as  to  the  successive  changes  which  the 
individual  chemical  compounds  undergo  before  leaving 
the  body.  It  is  thus  very  evident  that  great  accuracj  is 
needed,  both  in  t he  analysis  and  in  the  collection  of  the 
excreta,  to  have  the  comparisons  of  any  value:  errors 
must  be  reduced  to  a  minimum,  otherwise  false  results 
may  be  obtained  owing  to  the  magnifying  effects  of  the 
necessary  compulations.  ]t  follows  from  this.  also,  that 
only  large  organisms  can  be  used  in  the  study  of  total 
metabolism,  since  in  small  animals  the  outcome  would 
be  too  limited  lor  accurate  work. 

The  normal  excretory  products — viz.,  those  end-prod- 
ucts oi  metabolic  activity  which  are  of  no  further  use  to 
the  system  — are  removed  from  the  body  through  four 
channels  ;  the  kidncv  s.  intestines,  lungs,  and  skin.  Ordi- 
narily, in  determining  the  consumption  of  matter  by  the 
bod}  .  it  is  only  iico  -an   to  consider  the  excretions  from 
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these  four  places,  since  by  far  the  greater  part  of  the  loss 
sustained  by  the  body  takes  place  through  these  channels. 
The  body  loses,  however,  considerable  matter  which  does 
not  come  wholly  from  decomposition  and  which  cannot 
ordinarily  be  considered  as  a  measure  of  metabolic  activ- 
ity— as  the  water  of  the  urine,  the  ash  of  the  urine  and 
feces,  etc.  Further,  there  is  a  considerable  loss  of  mat- 
ter through  the  milk,  saliva,  nasal  mucus,  hair,  etc.  ; 
but  only  in  exceptional  cases  is  it  necessary  to  consider 
these.  As  a  rule,  the  gaseous  waste  products  are  excreted 
through  the  lungs  and  skin — the  soluble  solid  bodies 
through  the  kidneys,  the  insoluble  through  the  intestines. 
The  gaseous  products  are  mainly  carbonic  acid  and  water 
— for  the  most  part,  products  of  oxidation,  though  the 
water  may  be.  to  a  certain  extent,  the  result  of  simple 
evaporation  ;  occasionally  other  gases,  as  hydrogen  and 
marsh  gas,  are  present,  formed  in  the  intestinal  canal 
by  fermentation.  The  more  important  bodies  excreted 
through  the  kidneys  are  urea,  uric  acid, creatin,  creatinin 
(all  nitrogenous),  phosphates,  sulphates,  and  chlorides  of 
calcium,  magnesium,  potassium,  and  sodium,  while  by 
the  intestines  is  excreted  the  excess  of  food  undigested, 
together  with  the  ^indigestible  matter  and  the  insoluble 
products  resulting  from  the  combined  action  of  the  bile 
and  the  intestinal  secretions. 

These  products  together  constitute  the  outcome  under 
normal  conditions.  In  special  cases  it  is  frequently  neces- 
sary to  determine  the  individual  bodies  in  the  outcome, 
as  urea,  uric  acid,  etc.,  in  the  urine;  but  as  a  general 
rule  the. elements  alone  are  determined,  as  nitrogen,  car- 
bon, hydrogen,  sulphur,  and  phosphorus.  Nearly  all  of 
the  nitrogen  excreted  is  contained  in  the  outcome  from 
the  kidneys  and  intestines,  though  traces  may  be  con- 
tained in  the  perspiration  and  in  the  breath.  The  car- 
bon and  hydrogen,  on  the  other  hand,  arc  excreted  mainly 
through  the  lungs  and  skin,  a  proportionally  small  amount 
only  being  removed  through  the  faeces  and  urine.  The 
remaining  elements— sulphur  and  phosphorus,  together 
with  chlorine,  potassium,  sodium,  iron,  lime,  and  magne- 
sium— the  latter  of  which  need  to  be  taken  into  account 
only  in  special  cases,  are  found  mainly  in  the  urine  and 
faeces. 

In  experimenting  on  the  loss  of  matter  in  animals  or 
human  beings,  it  is  necessary  that  the  excretions  be  exam- 
ined for  a  definite  length  of  time,  in  order  to  have  the 
results  of  any  value,  which  time  must  be  at  least  twenty- 
four  hours.  A  determination  of  the  percentage  amount 
of  nitrogen,  for  example,  contained  in  a  sample  of  urine 
gives  no  indications  whatever  of  the  amount  of  nitrogen 
excreted  from  the  organism  during  the  entire  day,  nor 
is  it  possible  from  such  data  to  draw  deductions  as  to 
the  amount  of  nitrogenous  matter  consumed  by  the 
system  during  the  twenty-four  hours.  Neither  is  it  al- 
lowable to  measure  the  amount  of  carbonic  acid  exhaled 
in  two  hours,  and  then  multiply  the  result  by  twelve,  in 
order  to  obtain  the  amount  exhaled  during  the  entire  day. 
The  conditions  are  so  liable  to  variation  that  the  results  of 
one  hour's  observations  can  in  no  wise  be  taken  as  an  in- 
dex of  the  next  hour.  Where  it  is  desired  to  study  the 
influence  of  an}-  particular  agent  upon  total  metabolism, 
or  to  study  the  results  of  any  particular  condition,  it  is 
necessary  to  continue  the  observations  for  twenty-four 
hours  or  longer,  the  results  as  to  outcome  being  expressed 
in  grams  per  diem.  The  reasons  for  this  are  quite  ob- 
vious, when  we  remember  that  digestion  may  not  be  fin- 
ished under  six  or  eight  hours,  and  that  the  faeces  coming 
from  any  particular  diet  may  not  make  their  appearance 
before  ten  hours  ;  and  thus,  in  following  the  effect  of  any 
particular  food  day  after  day,  the  last  food  must  be  given 
at  least  twelve  hours  before  the  end  of  the  experiment  in 
order  to  obtain  all  of  the  outcome.  And  in  the  case  of 
herbivorous  animals,  with  their  more  complicated  diges- 
tive apparatus,  the  reasons  are  still  more  obvious  for  ex- 
tending the  time  even  to  several  days.  It  is  plain,  then, 
that  twenty-four  hours  at  least  are  required  before  the 
body  can  be  assumed  to  have  reached  its  former  condi- 
tion, comparable  to  that  at  the  beginning  of  the  experi- 
ment ;  and  hence  all  of  the  excretions  of  that  twenty-four 
hours  must  be  collected  and  examined  for  comparison 
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with  the  income.  With  a  carnivorous  animal,  where  a 
single  feeding  only  is  required,  twenty-four  hours  is  un- 
doubtedly sufficient  for  complete  digestion,  and  for  the 

excretion  of  the  metabolic  products. 

In  the  collection  of  the  intestinal  excretions  we  need, 
many  times,  some  definite  way  of  determining  with  ac- 
curacy whether  the  faeces  excreted  in  a  given  time  come 
wholly  from  the  food  given,  and  also  whether  all  of  tin; 
faecal  matter  has  been  obtained  from  a  definite  amount 
of  food.  This  is  easily  accomplished  by  giving,  eighteen 
to  twenty  hours  before  the  feeding-experiment,  a  consid- 
erable quantity  of  some  substance,  like  powdered  bone, 
easily  recognizable  in  the  fasces  by  its  light  color  ;  and  in 
a  series  of  different  feeding-experiments  with  the  same 
animal,  the  faeces  coming  from  each  particular  diet  can 
be  sharply  separated  by  the  giving,  at  proper  times,  of 
some  such  inactive  substance.  Many  times,  however, 
the  food  given  on  different  days  is  so  different  in  its  nat- 
ure as  to  be  itself  easily  recognized  in  the  faeces.  Again, 
it  must  be  remembered  that  in  experiments  of  this  kind, 
where  it  is  desired  to  stud}'  the  influence  of  any  agent  on 
the  consumption  of  matter  by  the  body,  the  organism 
prior  to  the  experiment  must  be  in  a  definite  condition — 
either  that  of  hunger,  where  like  quantities  of  material 
are  decomposed  each  day,  or  else  in  a  condition  of  equi- 
librium, in  which  the  real  income  and  outcome  balance 
each  other  and  the  decompositions  remain  constant  in 
their  nature. 

In  all  feeding  experiments  the  composition  of  the  in- 
come is  equally  important ;  but,  aside  from  exceptional 
cases,  individual  analysis  of  each  food  is  not  absolutely 
necessary,  since  the  purified  products  frequently  used 
have  an  almost  constant  composition,  as  pure  blood-fibrin, 
egg-albumin,  sugar,  starch,  fat,  powdered  meat  extracted 
with  water,  inorganic  salts,  or  various  mixtures  of  the 
above.  Even  where  experiments  are  continued  for  a 
long  time,  and  where  it  is  desired  to  use  more  appetizing 
foods — as  fresh  beef  for  carnivorous  animals,  or  cereals  in 
the  case  of  herbivorous  animals — general  estimates  can  be 
made,  based  on  the  average  composition  of  the  material, 
which  in  many  cases  are  sufficiently  accurate  for  general 
work,  the  possible  variations  being  only  within  narrow 
limits.  Thus  Voit ]  gives  the  average  composition  of  lean 
l.iit'  as  75.9  per  cent,  water  and  3.4  per  cent,  nitrogen. 
That  the  latter  figure  does  represent  the  average  amount 
of  nitrogen  in  lean  beef  is  evident  from  the  results  of 
Huppert ,"  Grouven,3  and  others.  Still,  it  is  much  more  sat- 
isfactory, in  every  case  where  the  experiments  are  of  any 
value,  to  have  the  income  accurately  determined,  instead 
of  relying  on  general  estimates  ;  particularly  as  it  is  more 
common  to  use  the  food-stuffs  in  feeding  experiments 
than  the  pure  alimentary  principles.  As  a  general  ride. 
the  amount  of  nitrogen  in  a  substance  from  the  animal 
kingdom  can  be  safely  taken  as  an  index  of  the  amount 
of  albuminous  matter  present.  Taking  16.00  as  the  aver- 
age percentage  of  nitrogen  in  albuminous  substances,  the 
factor  6.25  can  be  employed  to  multiply  the  nitrogen 
found,  for  an  estimate  of  the  proteid  matter.  In  the  vege- 
table kingdom,  however,  the  albuminous  substances  vary 
considerably  in  their  content  of  nitrogen,  but  Ritthausen4 
has  shown  that  with  most  of  the  cereals  and  legumins 
the  factor  C  gives  fairly  accurate  results  (16.6  per  cent, 
nitrogen).  Another  very  important  point  regarding  the 
content  of  nitrogen  in  vegetable  substances  is  that  all  of 
the  nitrogen  is  not  present  in  the  form  of  albuminous  mat- 
ter, but  in  some  cases  quite  a  little  exists  in  the  form  of 
amides  5  (asparagin,  glutamin,  etc.);  a  point  very  essen- 
tial to  know  in  determining  the  nutritive  value  of  a  food. 

The  methods  used  in  determining  the  chemical  com- 
position of  the  income  and  outcome  are  to  be  found  in 
books  on  chemistry. 

Excretion  of  "Nitrogen. — The  nitrogenous  excreta 
are  mainly  removed  from  the  body  through  the  urine  and 
faeces,  the  greater  portion  through  the  former  channel. 
In  determining  the  amount  of  nitrogen  in  the  urine,  the 
first  point  of  importance  is  the  collection  of  the  entire 
quantity  for  each  day;  the  loss  of  any  portion,  however 
slight,  of  such  a  concentrated  fluid  would  be  detrimental 
to  an  accurate  result.   A  small  portion  of  the  urine  excreted 
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in  tin-  twenty  lour  hours  Bufflces  for  the  determination  of 
nitrogen.  Frequently,  instead  of  total  nitrogen,  the  ur<  a 
which  is  the  main  producl  oi  nitrogenous  metabolism  is 
determined  bj  i  ithi  r  Liebig's(as  modified  by  Pfl 
Hiii'iicr'-  method.  The  nitrogenous  bodies  found  in  the 
intestinal  excretions  have  quite  a  differenl  < -li i.- i n .  and 
therefore  quite  a  differenl  significance,  from  the  nitro 
Kcreta  of  the  urine  in  the  intestinal  excretions 
are  to  be  found,  naturally,  bu<  ii  of  the  food  as  was  un- 
absoi  b<  d  together  with  the  non-diffusible  residues  of  the 
digestive  Quids  and  the  epithelium  and  mucus  from  the 
Lining  membrane  of  the  alimentary  tract.  .Mixed  with 
these,  however,  is  a  small  amount  of  true  metabolic  prod- 
ucts, casl  directly  from  tin-  surface  of  the  epithelium 
To  separate  these  products  from  the  far  greater 
massof  refuse  is  >  difficult  matter,  the  difficulty  of  which 
is  greatly  increased  in  the  case  oi  herbivorous  animals 
with  their  larger  excretions.  The  quantity  of  faecal  mat- 
ter excreted  bj  carnivorous  animals  is  quite  small,  and 
the  nitrogen  correspondingly  small;  thus  in  dogs  of  about 
eighty  pounds  avoirdupois,  ten  grams  of  dry  fasces  are 
excreted  per  day,  on  an  average,  with  aconteul  of  650 
milligrams  of  nitrogen  7  [n  the  case  of  human  beings  on 
a  mixed  diel  the  amount  is  much  larger,  and  in  herbiv- 
orous animals  much  larger  still,  bo  that  the  amount  of 
nitrogen  excreted  bj  the  fasces  may  be,  in  some  cases, 
even  greater  than  thai  excreted  by  the  urine.8  tn  cai 
nivorous  animals,  excepting  where  large  excess  of  food  is 
taken,  the  greater  portion  of  the  nitrogen  excreted  in  the 
fasces  is  probably  in  the  form  of  metabolic  products;  in 
the  urine  the  entire  amount  of  nitrogen  represents  meta- 
bolic activity. 

If  the  nitrogen  excreted  from  the  body  is  removed 

mainly  by  the   urine   ami    f.-eces,  it    follows   that    the  sum 

of  the  nitrogen  contained  in  these  two  excretions  ought 
to  equal,  or  nearly  so,  the  nitrogen  of  the  food.  By  the 
ohler  writers9  it  was  considered  that  there  was  a  large 
deficiency  of  nitrogen  in  the  urine  and  fasces,  amounting 
in  many  cases  to  from  thirteen  to  fifty  per  cent.,  from 
which  it  would  appear  that  a  large  amount  of  nitrogen 
must  be  excreted  in  either  the  perspiration  or  breath,  or 
perhaps  in  both. 

.More  careful  experiments  by  Bidder  and  Schmidt.10  on 
carnivorous  animals,  gave  evidence  of  only  two  to  three 
per  cent,  deficiency  in  the  urine  and  fasces.  Voit,"  how- 
ever, by  the  useof  improved  methods,  obtained  far  closer 

results,  in  which  the  deficiency  amounted  only  to  frac- 
tions of  one  pei-  cent.  ( )ther  investigators  obtained  similar 
results,  notably  Kanke.  Kiihn,  Mcissner.  Henneberg.  and 
Peligot,"  the  experiments  being  conducted  on  men.  dogs, 
cats,  oxen,  cows,  horses,  birds,  and  sheep.  It  is  obvious 
thai  -rial  precautions  must  be  taken  in  the  choice  of  ac- 
curate  methods  ;  and.  moreover,  the  animal  experimented 
upon  must  lie  supplied  with  large  quantities  of  proteid 
matter  (meat,  if  carnivorous),  in  which  case  so-called 
nitrogenous  equilibrium  is  quickly  established.  Insuf 
liecni  proteid  matter  would  tend  to  produce  an  apparent 
deficiency  of  nitrogen,  as  in  such  cases  a  long-continued 
accumulation,  or  addition  to  the  body,  may  take  place. 
Tin-  following  experiment  by  Voit  illustrates  the  nature 
of  the  results  obtained  by  later  workers  : 

EXPEUIMKN  I    EXTENDING    OTEB    \    PEHIOD   "I     Twl  NTY-THKEE   DATS. 

Orama  Nitrogen. 
34,600  grams  fli  uh  red 1178.0 


i  in  the  urine  . . .  =  1163  5  t  _  .....  n 
i  In  the  teeoeB....  18.4  |    "  u'°- 


Difference +  3.9  =  0.8  percent. 

A  few  physiologists  still  believe  in  the  excretion  of  ni- 
trogen by  Other  means  than  through  the  urine  and  f.-eees  ; 
thus  Seegenand  Now  ak  '  claim  to  have  ton  ml  an  increase 
of  nitrogen  in  the  air  supplied  to  an  animal  in  a  confined 
chamber,  oxygen  being  continually  supplied  and  the  waste 
products  removed  ;  the  gain  to  the  air  being,  on  an  aver- 
age, 6.5  milligrams  of  nitrogen  per  hour  per  kilo  oi  body- 
weight.  Gruber,"  however,  in  1880,  carried  on  several 
series  of  experiments  to  substantiate  Voit's  view--,  and 
obtained,  by  experimenting  on  dogs,  under  the  most  care- 
fully guarded  conditions,  a  complete  verification  of  Voit's 
results. 


Pettenkofer  and   Voit,"  likewise,  by  more  direct  ei 

periments,   showed    the   probable   incorrectness   of  the 

news  held  by  Seegen  and  Nowak,  since,  for  example, 

a  dog  weighing  8  kilos  (6.6  pounds  avoirdupois),  enclosed 

three  days  in  a  chamber  supplied  with  pure  air.  and 

fed  with  meat,  milk,  etc  ,  gave  up  to  the  air  during  that 
period  of  time  but  41  milligrams  of  ammonia  =  34  milli- 
grams of  nitrogen.  I  ndoubtedrj  a  small  amount  of  ni- 
trogen may  be  excreted  through  the  breath  in  the  form 
of  ammonia.  Moreover,  a  small  amount  of  nitrogen  is 
continually  being  lost  through  the  epidermal  or  keratin- 
producing  tissues,  which  may  become  somewhat  pro- 
nounced  in  the  case  Of  animals  with  much  hair  or  wool, 
a-  sheep." 

As  already  slated,  urea  is  the  form  in  which  the 
greater  part  of  the  nitrogen  i-  excreted  in  the  mine.  It 
becomes,  then,  an  interesting  point  to  trace  out  the  for- 
mation of  urea,  to  understand,  if  possible,  the  nature  of 
tin-  regressive  metamorphosis  by  which  proteid  math 
changed  into  the  ultimate  product,  urea.  In  studying 
this  question  we  need  to  know,  first,  whether  urea  origi- 
nates wholly  or  in  part  directly  from  albumin,  or  indi- 
rectly through  the  medium  of  a  series  of  intermediate 
bodies;  second,  whether  food  albumin,  as  such,  is  con- 
vertible into  urea  or  whether  it  must  tirst  become  organ- 
ized, i.e.,  become  a  part  of  a  living  cell  before  it  can  be 
decomposed;  third,  where  the  formation  ot  urea  takes 
place,  whether  in  the  kidneys,  liver,  or  other  organs,  or 
in  the  tissues  of  tie-  body  generally. 

In  answer  to  the  firsl  question,  we  know  that  as  yet 
chemists  have  not  been  able  to  form  una  from  proteid 
matter  outside  of  the  body  by  any  of  the  usual  methods 
of  oxidation.  Still,  this  does  not  in  itself  exclude  the 
possibility  of  a  direct  formation  of  una  by  oxidation, 
since,  as  is  well  known,  many  reactions  take  place  within 
the  organism  which  we  cannot  imitate  outside  of  the 
body.  There  are.  however,  chemical  reasons  why  such 
a  view  of  the  formation  of  urea  cannot  lie  accepted.  Iu 
this  connection  it  is  interesting  to  note  that  Lossen  :  has 
demonstrated  that  a  body  formed  in  the  oxidation  of  al- 
bumin by  potassium  permanganate,  and  formerly  sup- 
posed by  Bechamp 18  and  Ritter  "  to  be  urea,  isinj-eality 
guanidin,  a  body  similar  to  urea  iu  its  chemical  con- 
stitution : 

/Nil,  /XI1-' 

CO<  C=MI 

\nh,  \xi1j 

Urea.  Guanidin. 

"While  urea  itself  has  never  been  formed  directly  from 
albumin  outside  the  body,  cyanogen  compounds  are  com- 
mon products  of  proteid  decomposition,  and  these  are 
easily  convertible  into  urea  :  likewise  ammonium  carba- 
mate, also  easily  convertible  into  urea. 

/Nil,  /O.XII, 

CO<  ('()<  CON-NH, 

\NH3  XNH, 


Urea. 


Ammonium 
imate. 


Ammonium 
i  vallate. 


These  latter  facts  lend  favor  to  the  view  that  urea 
originates  not  directly  from  albumin,  but  from  interme- 
diate bodies,  and  this  view  is  still  further  strengthened 
hv  the  fact  that  in  muscle  and  nerve-tissue,  the  two  pre- 
eminently metabolic  tissues  of  the  body,  creatin  occurs 
in  large  quantity,  out  of  all  proportion  to  the  small 
amount  of  cnatin  excreted  daily  through  the  urine. 
Hence  the  greater  part  of  the  creatin  must  leave  the 
body  in  some  other  form.  Now.  the  most  notable  reac- 
tion'of  creatin  is  its  decomposition  by  various  agents  into 
sarcosin  or  methylglycocoll  and  urea.  viz.  : 

/N"-'  (H:  NH(<  Hi  /NH« 

C'=NB  +  H,0  =   I  +  CO/ 

\x»(iI,>CIU  IOOB  COOH 

Cn-ntin.  Sarcosin.  Urea. 

Hence,  it   seems  a  very  plausible  supposition  that   the 
creatin  formed  iu  the  muscle  and  nerve-tissue  is  a  nat- 
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ural  antecedent  of  urea ;  that,  being  carried  by  the  blood 
to  the  kidneys,  it  is  picked  out,  as  it  were,  by  the  epithe- 
lium cells  nod  then  transformed  into  urea.  That  such  is 
the  case,  however,  cannot  be  accepted  as  a  settled  fact. 
Many  other  known  facts  point  to  the  possibility  of  urea 
being  formed  through  the  intermediate  amido-bodies. 
This  view  is  firmly  held  by  Schultzen  and  Nencki.  It 
is  a  fact  well  known,  and  many  times  verified,  that  al- 
bumin by  a  series  of  processes,  such  as  boiling  with  di- 
lute acids  and  alkalies,  or  by  the  action  of  the  pancreatic 
trypsin,'-'0  is  convertible  in  part  into  a  number  of  amido- 
ae'ids,  such  as  leucin  or  amidoisocaproic  acid,  tyrosin  or 
oxyphenolamidopropionic  acid.  In  a  similar  manner, 
the  collagenous  matter  of  connective  tissue  '21  is  decom- 
posable into  leucin  and  glycocoll  or  amido-acetic  acid. 

.OH  C6HI0NH2     CHaNH, 

Cell/  |  | 

\CJI3,NH2COOH    COOH  COOH 

Tyrosin.  Leucin.  Glycocoll. 

The  constitutional  formula?  of  these  three  bodies  indi- 
cate at  once  that  glycocoll,  for  one,  might  be  easily  con- 
vertible into  urea,  and  the  recent  feeding  experiments  on 
dogs  by  E.  Salkowski 2a  show  that  more  or  less  glyco- 
coil  is  changed  into  urea.  Moreover,  Schultzen  and 
Neneki'-'3  have  shown  that  leucin,  as  well  as  glycocoll,  is 
converted  into  urea  within  the  body.  This  harmonizes 
with  the  known  increase  of  urea  attendant  upon  in- 
creased proteid  diet,  since  leucin  is  a  normal  product  of 
the  pancreatic  digestion  of  proteid  matter.  Again,  the 
direct  introduction  of  leucin  into  the  alimentary  canal  is 
followed  by  an  increased  excretion  of  urea,  no  leucin 
whatever  being  found  in  the  urine. 

It  is  difficult  to  trace  out,  however,  the  way  in  which 
urea  can  be  formed  from  leucin.  The  constitution  of 
the  body  throws  no  light  on  this  subject.  The  suggest- 
ion, however,  has  been  made  that  the  amido-acid  may 
suffer  the  same  change  as  takes  place  in  putrefaction, 
viz.,  be  oxidized  to  the  ammonium  salt  of  the  next 
lowest  fatty  acid,  which  in  turn  may  be  oxidized,  like 
the  salts  of  many  of  the  vegetable  acids,  and  the  ammo- 
nium carbonate  formed  directly  changed  into  urea.  The 
first  step  in  this  change  is  illustrated  in  the  following 
equation  : 

CsH.oNII,  C4H, 

I  +  03  =  |  +  CO, 

COOH  COO(NH4) 

Leucin.  Ammonium  valerate. 

This  at  once  suggests  a  notice  of  the  so-called  "  anhy- 
dride theory,"  in  which  it  is  supposed'24  that  the  nitrogen 
from  albumin  ultimately  appears  as  ammonium  carbo- 
nate, and  then,  by  dehydration,  is  converted  into  urea,  as 
in  the  following  reaction  : 


X)NH4 
CO< 

X)NH4 


/NH2 
2H20  =  CO< 

XNH2 


E.  Salkowski,55  however,  found  that  by  feeding  dogs 
with  ammonium  chloride  the  greater  part  of  the  salt  was 
excreted  unchanged  ;  with  rabbits,  on  the  other  hand, 
the  result  was  quite  different,  the  ammonia  of  the  salt 
entirely  disappearing,  while  its  nitrogen  showed  itself 
in  a  corresponding  increase  of  urea.  That  the  urea  did 
not  originate  from  albumin  is  plain  from  the  fact  that  the 
excretion  of  sulphur  showed  no  increase.  Direct  proof 
of  the  conversion  of  ammonia  salts  into  urea  has  been  ob- 
tained by  v.  Schroeder,'26  who,  on  forcing  blood  together 
with  a  little  ammonium  carbonate  through  the  liver  of  a 
dead  dog,  with  all  necessary  precautions,  found  a  very 
decided  increase  of  urea.27  This  experiment  likewise 
indicates  the  possibility  that  the  formation  of  urea  takes 
place  in  the  liver. 

There  are  still  other  possible  ways  in  which  urea  can 
be  formed.  Thus,  Hoppe-Seyler 28  believes  that  urea  is 
formed  from  cyanic  acid  and  ammonia ;  and  it  is  well 
known  that  in  the  decomposition  of  albumin,  cyanic  acid 
and  cyanamide  both  result,  and  then,  by  the  addition  of 
ammonia,  urea  would  naturally  be  formed. 


/NH2 
CONH  +  NH3  =  CON2H4  =  CO< 

XNH2 

Cyanic  acid.  Urea. 

Again,  cyanic  acid  brought  in  contact  with  various 
amido-acids  outside  the  body  gives  rise  to  the  formation 
of  uramido-acids,  which  are  simply  substituted  ureas. 
Thus  E.  Salkowski  '29  has  found  in  the  urine  of  men  and 
dogs,  after  feeding  to  them  taurin,  a  constituent  of  bile, 
uramidoisathionic  acid.  The  following  formulas  make 
clear  the  relationship  between  these  bodies. 

CH2NH2  /NH2 

|  CONH    CO< 

CH.SO3H  \NH,CH2,CH2,S03H 

Taurin.  Cyanic  acid.  Uramidoisathionic  acid. 

In  this  complex  body  the  urea  is  easily  recognizable. 
Another  similar  and  likewise  very  important  reaction, 
discovered  by  Salkowski,30  is  the  formation  of  uramido- 
benzoic  acid,  present  in  the  urine  after  feeding  amido- 
benzoic  acid,  a  derivative  of  tyrosin. 


/ 


NH2 


CeH4< 

\COOH 

Amidobenzoic  acid. 


/Nil, 
CO< 

xNH,C6H4,CO()II 

Uramidobenzoic  acid. 


Further,  it  is  possible  to  form  uramido-acids  outside  of 
the  body  by  simply  melting  the  amido-acid  with  urea. 
While  these  facts  cannot  be  held  as  a  proof  of  the  pres- 
ence of  cyanic  acid  in  the  body,  still  they  have  been  used 
as  an  indication  of  that. 

These  are  the  more  important  theories  current  at  pres- 
ent concerning  the  formation  of  urea,  and  while  we  can 
accept  none  of  them  as  actual  facts,  except  in  so  far  as 
the  experiments  themselves  are  concerned,  yet  all  of  the 
reactions  are  exceedingly  important  as  pointing  out  the 
close  relationship  in  constitution  between  several  of 
the  nitrogeueous  digestive  products  and  the  metabolic 
product,  urea.  Indications  certainly  point  to  a  recon- 
struction of  urea,  under  certain  conditions,  out  of  the 
"  ammonia  phase  ;"  taking  this  for  granted,  the  question 
then  resolves  itself  into  whether  the  whole  of  the  nitro- 
gen of  urea  is  obtained  through  the  form  of  ammonia  by 
the  dehydration  of  ammonium  carbonate,  or  whether  it 
conies  only  partially  from  ammonia,  as  in  the  dehydra- 
tion of  ammonium  carbonate  or  in  the  union  of  ammonia 
with  some  body  containing  the  cyanogen  radical.  Just 
here  it  is  interesting  to  note  that  urea  or  carbamide  is  a 
much  more  stable  body  than  ammonium  cyanate,  and  in 
the  change  of  the  latter  into  the  former  energy  is  liber- 
ated. Moreover,  Pfluger 31  is  of  the  opinion  that  the  ready 
decomposition  of  living  protoplasm  is  due  to  the  presence 
of  the  cyanogen  group.  Thus  the  decomposition  pro- 
ducts, urea,  uric  acid,  and  others  of  regressive  metamor- 
phism,  notably  creatin,  guanin,  etc.,  are  never  obtained 
artificially  from  albumin.  These  latter  bodies  contain 
the  cyanogen  radical,  and  Pfluger  argues  that  living  al- 
bumin contains  the  greater  part  of  its  nitrogen,  in  the 
form  of  CN  and  not  NH3,  none  of  the  decomposition 
products  containing  the  former  group  having  ever  been 
obtained  from  dead  albumin.  Thus,  in  the  formation  of 
living  protoplasm  from  food-albumin,  a  change  is  effected 
in  which  the  nitrogen  atoms  pass  into  cyanogen  com- 
pounds, and,  on  the  death  of  the  protoplasm,  again  re- 
turn to  the  more  stable  condition  of  amiaes. 

We  come  now  to  the  second  point,  viz.,  whether  food- 
albumin  first  becomes  organized  before  it  is  decomposed 
into  urea.  After  eating  a  large  diet  of  meat  the  amount 
of  urea  in  the  urine  is  at  once  increased.  Panum3'2  has 
found,  in  the  case  of  a  dog,  that  at  the  end  of  seven  or 
eight  hours  after  the  meal  fully  half  of  the  urea,  corre- 
sponding to  the  nitrogen  taken  in  the  food,  is  excreted. 
And  it  hardly  seems  probable,  as  Voit  remarks,  that  di- 
gestion, absorption,  organization,  and,  finally,  decomposi- 
tion of  the  protoplasmic  matter  of  the  cell  could  take 
place  within  so  short  a  time.  Neither  does  it  appeal 
plausible  that  both  the  construction  and  destruction  of 
the  cells  should  be  proportional  to  the  amount  of  albu- 
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niin  eaten.     On  the  other  band,  il   is  not  to  be  under 
l  thai  the  decomposition  of  albumin  takes  place  in 

the  bl I,  I'n  iii  in  i'  thai  the  albumin  i-  i  thi 

circulating   bl i  i"  the  organs  .-mil  tissues,  and  their,  in 

immediate  contact  with  the  cells,  in  the  albuminous 
plasma  « iili  which  the  cells  arc  surrounded,  the  di  com- 
position takes  place.  Neither,  en  tin-  othei  band,  is  it 
to  be  understood  thai  the  cells  are  absolutely  Btable.  On 
the  contrary  Voil  i  insiders  that  about  one  per  cent,  ol 
the  albumin  constituting  anj  particular  organ  i-  losl  daih 
under  the  conditions  "i  the  d<  composition.  Tin'-  loss  i- 
naturallj  covered  up  by  the  albumin  of  the  food,  ami  to 
thai  extern  a  -mall  portion  of  the  food-albumin  becomes 
ized  in  i"n  it-  decomposition  into  urea. 
We  come  now  to  the  third  point,  viz.,  in  what  partic- 
ular part  of  the   body  i-  urea   formed  '.'  Or  is  it  a  process 

which  goes  on  in  all  parts  of  the  body  '.'  Certainly,  as 
Balkowski  ami  LeubeM  remark,  if  we  admit  the  direct 
formation  of  urea  from  albumin  without  any  intermedi- 
ate products,  the  kidneys  in  this  particular  case  can  be 
nothing  more  than  excretory  organs.  On  the  other  hand, 
no  one  would  consider  it  possible  thai  the  entire  decom- 
position oi'  albumin  could  take  place  in  the  kidneys, 
Thus  the  question  practically  resolves  itself  into  whether 
the  kidneys  have  the  specific  power  of  transforming  the 
amido-acids,  ammonium  carbonate,  or  other  intermediate 
products  into  urea,  or  whether  the  change  of  theabove 

products  into  urea  take-  place  in  the  tissues,  and  the  kid- 
ney- are  simply  the  agents  to  pick  out  from  the  blood 
the  urea  present  there.  \Y.  v.  Bchroeder,"  by  forcing 
blood  containing  ammonium  carbonate  through  the  kid- 
neys of  a  dog,  and  al-o  of  an  OX,  found  that  no  conversion 
of  the  ammonium  salt  into  urea  took  place  ;  while  similar 
experiments  with  the  liver  of  a  dog  -howed  a  very 
marked  formation  of  urea.     The  same  investigator  has 

al-o  verified  the  Oft-quoted   statement    that  extirpation  of 

the  kidneys  is  followed  by  an  accumulation  of  urea  in 
the  blood'.30  This  would  apparently  indicate  the  entire 
lack  of  any  formation  of  urea  in  the  kidneys.  Oppler81 
and  Zalesky,  however,  have  found  that  after  ligaturing 
the  ureters  of  a  dog,  the  amount  of  urea    in  the  blood   is 

greater  than  on  removal  of  the  kidneys,  and  they  there- 
fore conclude  that  a  small  portion  of  the  urea,  at  least. 
may  he  formed  iii  the  kidneys.     Thisview  has,  however, 

been  Strongly  contested.  And  the  fact,  that  the  injection 
of  urea  into  the  blood  is  followed  by  a  rapid  -ecreiion  of 

urine,  lends  favor  to  the  view  that  the  renal  epithelium 
.simply  picks  out  the  urea  and  carries  it  into  the  channels 
of  tlie  lubuli. 

Assuming,  then,  that  urea  has  its  origin  in  the  tissues, 
we  should  naturally  expect  to  find  more  or  less  of  it 
there  ;  and.  indeed,  il  is  regularly  found  in  the  liver, 
Spleen,  lungs,  and  brain,  but  never  in  the  muscles.*  The 
mosl  plausible  theory,  therefore,  is  that  urea  has  its  ori- 
gin in  the  large  glandular  organs,  viz.,  the  liver  aud 
spleen.  The  liver,  particularly,  i*  rich  in  urea,  and  fre- 
quently contains  more  than  the  blood,  and  Frerichs  has 
found  that  in  acute  atrophy  of  the  liver,  where  the  he- 
patic cells  lose  their  functional  activity,  urea  disappears 
alino-t  entirely  from  the  urine,  and  what  is  also  oi  im- 
portance, leucm  appears  in  its  place.  We  might,  there- 
fore, fairly  reason  thai  urea  is  formed  in  the  hepatic  cells 
of  the  liver  from  various  intermediate  substances,  of 
which  leucin  may  be  considered  as  one. 

of  the  remaining  nitrogenous  bodies  excreted  in  the 
urine,  uric  acid,  hippuric  acid,  creatinin.  and  the  xauthin 
bodies  are  the  more  important  ;  the  latter  are.  however, 
presenl  only  in  very  small  quantity.     Trie  acid  in  some 

animals,  as  bird-  and  reptiles,  entirely  replaces  the  urea. 

li  i-.  however,  a  less  oxidized  product  of  proteid  meta- 
bolism. The  amount  of  uric  acid  excreted  in  twenty- 
tour  hour-  bj  a  healthy  man  varies  from  0.4  to  0.8  gram 
in  ea-es  where  the  excretion  of  una  ranges  from  twenty- 
live  to  forty  grams  ;  the  relative  proportion  being  as  one 

to   sixty,   or  as  one  to   fifty.       By   the  oxidation   of   uric 

acid,  two  molecules  of  urea  are  formed,  together  with  one 

♦  li,  i,.  Chem.,  i v.,  p.  419)  has,  however, 

recently  claimed  tl  is  lo,  but  this  needs  verifi- 

cation before  it  can  be  accepted  us  a  nettled  fact. 


molecule  of  mesoxalic  acid ;  bul  experiments  tend  to  show 
that  instead  of  being  an  antecedent  of  urea,  uric  acid  is 
rather  the  product  of  a  metabolism  slightly  different 
from  that  which  leads  to  urea  (Foster). 
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Still,  the  experiments  of  Wbhler  and  Frerichs,"  a-  well 
a-  those  "1  Neubauei  .  '  tend  to  show  that  a  portion  of  t lie 
uric  acid  taken  in  food  by  carnivorou-  animals  i-  oxi- 
dized to  urea,  and  the  same  i-  doubtless  true  of  the  uric 
acid  formed  in  the  body.  The  formation  of  uric  acid 
among  the  mammalia  is  thought  by  Ranke  *°  to  take p 
in  the  spleen,  and  in  Bupporl  of  this  view  he  states  that 
uric  acid  i-  found  in  increased  quantity  in  the  urine  in 
those  diseases  which  are  accompanied  wiih  swelling 

the  spleen  ;  and  it  i-  noticeable,  also,  that  the  amount  of 
acid  cxcnled  appears  to  run  parallel  with  the  tin  . 
cence.  Moreover,  the  excretion  of  uric  acid  increases  a 
few  hours  after  eating,  at  a  time  when  the  spleen  is  most 
turgid  with  blood,  short  fasts,  on  the  other  hand,  di- 
minish its  excretion.  The  formation  of  uric  acid  from 
proteid  matter  i-.  doubtle— .  a  direct  process,  xanthin  be- 
ing first  formed,  and  this  body  by  simple  oxidation 
changed  into  uric  acid  : 

(    M.N  o„   -   O  =  C.H4N40, 

Xanthin.  Vric  acid. 

This  view  is  supported  by  the  fact  that  uric  acid  and  the 
xanthin  bodies  frequently  replace  each  other  in  various  or- 
oi  lie'  body  in  disease,  as  also  in  the  urine.  Moreover, 
nuclein,  a  semi  phosphorized  albuminous  body,  yields 
both  xanthin  and  hypoxanthin41  on  digestion  wiih  gastric 
juice  and  al-o  with  pancreatic  juice  :  uric  acid  itself, 
however,  has  never  been  formed  by  chemical  means  di- 
rectly from  proteid  matter.  Again,  Salomon19  hasfound 
that  in  the  decomposition  of  vegetable  albumin  in  ger- 
minating seeds,  hypoxanthin  (C»H«N«0)  is  formed. 

In  the  hen.  an  example  of  animal-  where  uric  acid  re- 
place- urea  in  the  urine.  Knieiicm  "  ha-  found,  by  feeding 
experiments,  that  the  amido-acids,  glycocoll,  leucin.  etc., 
which  in  mammals  arc  probably  antecedent-  of  urea,  arc 
here  antecedents  of  uric  acid.  Knieriem,  however,  could 
not  find  that  the  ammonia  of  ammonium  chloride  was  con- 
vertible into  uric  acid  :  but  Bchroeder  4<  found  that  when 
ammonium  carbonate  was  fed.  then  the  nitrogen  of  the 
ammonia  appeared  in  the  urine  as  uric  acid.  Moreover, 
Mi-}  erand  Jaffe  "  found  that  urea  iii  the  organism  of  birds 
was  converted  almost  wholly  into  uric  acid,  and  it  is 
thus  assumed  that  in  birds  and  reptiles  the  uric  acid 
formed  doe-  not  come  directly  from  the  decomposition  of 
albumin,  but  is  a  product  of  synthesis,  which  process 
takes  place  generally  throughout  the  tissues  of  the  animal. 
In  this  connection  it  is  interesting  to  note  that  .1.  llorbac- 
zewski ""  ha-  recently  succeeded  in  making  uric  acid  syn- 
thetically by  heating  together  glycocoll  and  urea. 

Hippuric  acid  almost  entirely  replaces  uric  acid  in  the 
urine  of  the  herbivora.  The  main  source  of  hippuric  acid 
in  herbivorous  animals,  and  to  a  certain  extent  in  carniv- 
orous animals  al-o.  i-  to  be  found  in  the  food.  Hippuric 
acid  is  a  conjugate  bod\  made  up  of  benzoic  acid  and 
glycocoll  ;  the  latter  i-  always  present  in  the  body,  com- 
ing from  the  decomposition  of  albuminous  and  collagen- 
ous matter,  and  whenever  benzoic  acid  or  any  substance 
containing  the  benzoic  acid  radical  i-  introduced  into  the 
stomach  it  appear-  in  the  urine  as  hippuric  acid. 
(  I1NII.        OH  CII.NII-Ccll  I  0 

+  1  =1  i-  H,0 

COOH  COOH       COOH 

oocoll.        Benzoic  acid.  Hippuric  acid. 

*  Formula  of  medicus. 
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Meissner  and  Shephard41  have  demonstrated  that  the 
fodder,  as  hay,  of  herbivorous  animals  contains  a  sub- 
stance with  the  benzoic  residue,  and  that  when  this  sub- 
stance is  withdrawn  from  the  food,  hippuric  acid  disap- 
pears from  the  urine.  In  carnivorous  animals,  also,  the 
amount  excreted  (0.2  to  2  grains)  depends  somewhat 
upon  the  nature  of  the  food  ;  still,  in  this  class  of  animals 
hippuric  acid  does  undoubtedly  represent  to  a  certain  ex- 
tent decided  metabolic  changes,  having  its  origin,  in  part. 
in  the  decomposition  of  proteid  matter.  Thus  Salkowski  J8 
has  shown  that  in  the  putrefaction  of  albumin  under  the 
influence  of  the  pancreas,  in  addition  to  other  products 
there  is  formed  an  aromatic  acid,  phenyl-propionic  acid, 

CH,  C,H6 


til 

A 


OOH 


a  homologue  of  benzoic.  Salkowski  has,  moreover, 
found  that  this  acid  fed  to  rabbits  and  dogs  appears  in 
the  urine  as  hippuric  acid  :  and  as  Kuhne  and  Neucki 
have  both  found  that  putrefactive  processes  go  on  in  the 
intestines  of  living  animals,  it  is  very  probable  that  we 
have  here  one  source  of  the  benzoic  acid  residue,  and 
that  this  body  being  absorbed  is  oxidized  to  benzoic  acid, 
and  then  meeting  with  glycocoll  is  excreted  as  hippuric 
acid.  As  to  where  the  synthetical  formation  of  hippuric 
acid  takes  place  iu  the  human  organism,  we  have  no 
decisive  information.  In  dogs,  however,  Bunge  and 
Schmiedeberg49  have  plainly  demonstrated  that  when  the 
kidneys  are  extirpated,  or  the  renal  vessels  ligatured,  ben- 
zoic acid  is  no  longer  converted  into  hippuric  acid  :  but, 
on  the  other  hand,  when  the  ureters  are  ligatured,  then  hip- 
puric acid  accumulates  in  the  tissues.  That  the  synthe- 
sis lakes  place  in  the  kidneys  has  been  further  verified  by 
forcing  blood  containing  equivalent  amounts  of  sodium 
benzoate  and  glycocoll  through  fresh  kidneys,  directly 
after  their  removal  from  the  body.  Over  half  a  gram 
of  hippuric  acid  was  formed  in  six  hours.  Kochs50  has, 
moreover,  proved  the  formation  of  hippuric  acid  in  small 
quantity  by  warming  together,  at  40°  C. ,  blood  containing 
benzoic  acid  and  glycocoll  with  pieces  of  finely  divided 
kidne3r.  Similar  experiments  with  pieces  of  liver  gave 
negative  results.  It  would  appear,  howrever,  from  the 
experiments  of  Salomon,51  that  the  formation  of  hip- 
puric acid  is  not  confined  to  the  kidne}'s  in  all  animals. 
Thus  in  the  rabbit,  after  extirpation  of  the  kidneys, 
Salomon  found  hippuric  acid  in  the  blood,  muscles, 
and  liver,  in  noticeable  quantities,  after  feeding  benzoic 
acid. 

It  is  in  the  form  of  these  three  bodies — urea,  uric  acid, 
and  hippuric  acid — that  nitrogen  is  mainly  excreted  by 
the  urine,  and  since  in  the  case  of  carnivorous  animals  on 
a  flesh  diet,  only  about  one  per  cent,  of  the  nitrogen  ex- 
creted in  the  fasces  (often  much  less)  exists  there  in  the 
form  of  metabolic  products,  these  three  nitrogenous  bod- 
ies of  the  urine,  or  the  collected  nitrogen  of  these  bodies, 
must  necessarily  represent  the  total  amount  of  nitrogen- 
ous matter  decomposed  within  the  body  ;  and  conse- 
quently, in  the  majority  of  cases,  the  loss  of  nitrogen 
from  decomposition  within  the  organism  is  to  be  meas- 
ured by  determination  of  the  nitrogen  in  the  urine. 

Excretion  of  Carbon,  Hydrogen,  and  Oxygen. — 
These  three  elements,  unlike  nitrogen,  are  mainly  ex- 
creted as  gaseous  products,  carbonic  acid  and  water, 
through  the  lungs  and  skin — only  a  proportionally  small 
amount  appearing  in  the  urine  and  fa?ces  as  solid  nitro- 
genous or  non-nitrogenous  bodies.  The  amount  of  car- 
bon and  hydrogen  iu  these  latter  can  be  easily  deter- 
mined by  organic  analysis,  but  the  main  measure  of  the 
absorption  of  oxygen,  and  the  excretion  of  carbonic  acid 
and  water  is  to  "be  found  in  a  study  of  the  respiratory 
products.  This  is  accomplished  by  means  of  a  respira- 
tion apparatus,  constructed  on  the  principle  of  Regnault's 
and  Reiset's,  or  on  that  of  Pettenkofer's.5'-'  The  latter  is 
by  far  preferable,  being  larger  and  better  adapted  to  con- 
trolling the  conditions   necessary   for   successful  work, 


though  the  other  forms  of  apparatus.""  being  smaller  and 
less  complicated,  are  capable  of  yielding  more  accurate 

results  in  short  experiments  ;  and,  as  a  rule,  the  latter  ap- 
paratus has  been  used  only  to  study  the  consumption  and 
expiration  of  gases,  irrespective  of  general  metabolism. 
The  accuracy  of  the  larger  Pettenkofer  apparatu 
been  tested  by  Stohman51'  at  Leipzig,  by  Hennebi  r 
byC.  and  E.  Voit  and  Forster.65  The  apparatus  consists, 
essentially,  of  an  air-tight  chamber,  sufficiently  large  to 
hold  a  man,  with  ample  space  forfree  motion.  Pun- air, 
measured  by  a  gasometer,  can  be  forced  through  the  ap- 
paratus, thus  giving  a  continuous  supply  of  oxygen.  By 
analyzing  measured  portions  of  the  outgoing  air  the 
amount  of  carbonic  acid  and  water  given  off  by  the 
occupant  of  the  chamber  can  be  easily  determined  for 
any  length  of  time  under  varying  conditions. 

What  deductions  can  be  drawn  from  an  estimation  of 
the  amount  of  oxygen  absorbed  and  the  amounts  of  car- 
bonic acid  and  water  excreted  through  the  skin  and 
lungs  ?  Certainly,  measuring  the  carbonic  acid  given  off 
by  the  lungs  and  skin  does  not  give  a  correct  idea  of  the  to- 
tal amount  of  carbon  involved  in  the  daily  decomposition, 
since  a  portion  of  the  latter  is  excreted  through  the  urine 
and  faeces  ;  neither  does  the  amount  of  oxygen  consumed 
and  the  amount  of  carbonic  acid  given  out  constitute  a 
measure  of  the  decomposition  of  non-nitrogenous  matter, 
since  albuminous  matter  by  its  oxidation  necessitates  the 
consumption  of  oxygen  and  the  production  of  carbonic 
acid.  Consequently,  a  determination  of  the  total  daily 
excretion  of  carbon  constitutes  simply  a  measure  of  the 
amount  of  carbon  consumed  by  the  body,  which  carbon, 
so  far  as  any  respiration  experiment  alone  would  show, 
might  come  from  either  albumin,  fat,  or  carbohydrate. 

From  the  amount  of  nitrogen  in  the  excreta  the  ex- 
change of  albuminous  matter  is  quantitatively  ascertained, 
and  knowing  this  it  is  easy  to  calculate  the  amount  of 
carbon  involved.  If,  now,  with  an  exclusively  proteid 
diet,  the  amount  of  carbon  excreted  corresponds  in  amount 
to  the  carbon  contained  in  the  albumin  decomposed,  why, 
then,  proteid  matter  is  the  only  material  decomposed.  If, 
on  the  other  hand,  more  carbon  is  found  than  is  contained 
in  the  decomposed  albumin,  then  some  non-nitrogenous 
carbonaceous  substance  of  the  body  must  have  been  de- 
composed (Voit).  Excess  of  carbon  under  these  condi- 
tions, like  in  the  condition  of  hunger,  has  its  origin  in  the 
decomposition  of  stored-up  fat,  for  Pettenkofer  and  Voit66 
have  shown,  by  experiments  on  dogs,  that  during  hunger 
albumin  and  fat  alone  are  decomposed,  since  the  nitrogen 
excreted  calculated  to  albumin,  and  the  excess  of  carbon 
calculated  as  fat.  made  a  total  for  the  combustion  of 
which.the  theoretical  amount  of  oxygen  required  equalled 
the  amount  of  oxygen  actually  consumed.  The  only 
other  substance  in  addition  to  fat  which  could  come  into 
account  would  lie  the  glycogen  in  the  liver  and  muscle, 
and  this,  as  Voit  remarks,  is  present  in  too  small  quantity  ; 
although  in  the  period  just  alter  digestion  the  amount  of 
this  intermediate  body  is  doubtless  considerable. 

If,  now,  the  amount  of  carbon  in  the  excreta  falls  below 
the  carbon  of  the  food,  it  must,  of  course,  have  been 
stored  up  in  the  body  and  in  the  form  of  fat.  If  fat  itself 
had  been  fed,  the  source  of  the  stored-up  fat  would  be  ob- 
vious ;  if  carbohydrate  or  albumin  alone  had  been  fed, 
then  we  must  assume  the  formation  of  fat  from  each  of 
these  materials,  if,  in  the  case  of  proteid  food  all  of  the 
nitrogen  fed  be  found  in  the  excreta.  If,  on  the  other 
hand,  a  mixture  of  fat  and  albumin  is  fed,  the  carl  ion 
lacking  must  have  been  appropriated  from  either  the  fat 
or  the  albumin  ;  in  the  latter  case  the  fat  consumed  must 
have  been  decomposed,  and  then,  from  the  decomposition 
of  the  albumin,  fat  must  have  been  formed  and  retained 
by  the  body  (Voit).  That  the  carbon  thus  retained  by 
the  body  is'stored  up  as  fat,  and  not  in  the  form  of  some 
carbohydrate  material,  as  glycogen  or  sugar,  is  evident 
from  the  work  of  Pettenkofer  and  Voit,61  who  have  de- 
monstrated in  a  long-continued  experiment  on  a  dog  that 
the  accumulation  of  carbon,  calculated  as  sugar,  would 

*  A  form  of  apparatus  similar  in  principle  to  Regnault's  is  in  use  at 
Pfliiger's  laboratory  in  the  Physiological  Institute  at  Bom:  (Pflfiger'B 
Archiv,  xiv.,  p.  78). 
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have  amounted  to  nearlj  two  thousand  grams,  an  amount 
Id  I  In   body  of  this  animal.    Other 
deductions  to  be  drawn  from  the  absorption  and  exi 
lion  i  under  varying  conditions  will  in-  referred 

tn  later. 

Ex»  1:1   in in  m    Bl  I  .I'm  B  \M>  PhOBFHORI  B. — The  only 

way  in  which  these  two  elements  are  removed  from  the 
bodj .  to  any  extent,  is  through  the  urine  ami  faeces,  and 
mainly  in  the  form  of  salts  of  sulphuric  and  phosphoric 
acids  in  the  urine.     Phosphorus  is  mainly  taken  into  the 

.  in  i In-  form  "I  phosphates  of  the  alkalies  and  alkali 
earths,  though  a  small  amounl  is  present  in  the  form  of 

nic  compounds,  as  lecithins  and  nucleins.  With 
albuminous  matter,  moreover,  there  is  always  present  a 
small  amounl  of  closely  attached  phosphates,  and  Bisch- 
"ii  has  found  thai  in  a  hungry  animal  the  excretion  of 
nitrogen  and  phosphoric  acid  in  the  mine  i-  in  the  propor 
tion  of  ti.  I  :  l  :  showing  that  in  the  decomposition  of  pro- 
teid  matter  the  phosphoric  acid  combined  with  the  albu- 
min, becomes  free.  Ii  is  also  interesting  to  note  thai  this 
proportion  is  nearly  the  same  as  is  found  between  the  nitro- 
gen and  phosphoric  acid  of  the  muscles (7.6:  I).  Ii  is 
quite  probable,  however,  thai  the  relative  proportion  of 
excreted  nitrogen  and  phosphoric  acid  depends  greatly 
upon  the  nature  of  the  food,  and  will  thus  vary  under 
varying  conditions  ;  doubtless,  some  of  the  phosphoric 
acid  excreted,  as  in  hunger,  comes  from  the  decomposi- 
tion of  bone-tissue.  Further,  ii  is  probable  that  in  the 
metabolism  of  nerve  tissue  incidental  to  mental  activity 
or  other  nervous  action,  there  is  a  decomposition  of  the 
brain  lecithin,  with  formation  of  phosphoric  acid,  which 
may  appear  in  the  urine.  That  such  a  decomposition  is 
quite  possible  is  evident  from  a  study  of  the  constitution 
nl  lecithin,  which  is  built  up  on  the  type  oi'  glycero-pho8- 
phoric  acid  : 

/O.C„HslO 

C,H,— O.C,8H„0 

\0.PO  -OH 

^O.CaH4(CH,),N.OH 

Oleo-paliniu  1  lecithin. 

That  such  metabolism,  however,  has  nmch  Influence  on 
the  total  amount  of  phosphorus  excreted  appears  improb- 
able when  we  consider  the  amounl  of  phosphorus  con- 
tained in  the  entire  nerve  substance  a-  compared  with 
thai  in  the  muscles  or  bones. 

Sulphur,  which  inters  the  body  as  a  constituent  ele- 
ment  of  the  albumin  molecule,  and  in  the  form  of  sul- 
phates, is  excreted  mainly  by  the  urine  :  not.  however, 
wholly  in  the  form  of  sulphuric  acid,  but  partially  as 
complex  sulphur  compounds.  Some  little  sulphur  lea\  es 
the  body  by  the  faeces  ;  in  the  cave  of  a  dog  fed  on  1,800 
irranis  of  liesh.  :'>.  I    per  cent,  of  the  Sulphur  taken  in  was 

30  excreted.  A  portion  of  this  sulphur,  without  doubt, 
represents  simply  a  small  residue  of  undigested  albumin, 

but  a  portion  also  conies  from  the  taurin  of  the  bile. 
Voit  has  compared  the  excretion  of  sulphur  with  the 
daily  income,  and  found  a  close  agreement,  and  the  same 
investigator  has  further  found  thai  the  excreted  sulphur, 
I  her  with  the  nitrogen,  may  be  taken  as  a  measure  of 
proteid  consumption,  and  sometimes  a  comparison  of  the 
amounl  of  sulphur  and  nitrogen  serves  to  show  whether 
the  nitrogen  excreted  has  it-  origin  in  sulphur  contain- 
ing albumin,  or  in  some  nitrogenous  sub.-tance  free  from 
sulphur. 

Of  the  sulphur  (  ompounds  occurring  in  the  urine,  in- 
dican,  or  potassium  indoxylsulphate  is  the  most  interest 
ing.  This  body,  which  is  present  in  normal  urine  only 
in  small  amount  (6.6  milligrams  to  ]  litre  of  urine)  is  the 
source  oi'  the  indigo  bodies  always  obtainable  from  nor- 
mal urine  in  small  quantities,  and  frequently  found 
floating  as  a  Bcum  of  blue  indigo  mi  the  Burface  of  some 
]■.  i  ■  1 1 1 1 1  . .  l :  d  urines  e,  m  pi.itonttis  (Jaff:  li  has  in 
origin  in  indol  (CeHtN),  a  body  formed  in  the  putre- 
faction of  albumin  in  the  intestinal  canal,  -which  body  is 
oxidized  in  the  organism  into  indoxyl,  which  in  turn 
combine-  with  Milphuric  acid  and  appears  in  the  urine. 


Nil  BOGKNOi  -  on  rnm  in.  .Mil  iBOLiBM.  —  Deprive  an 
animal  entirely  of  food  and  the  bodily  function-  -till  con- 
tinue for  a  considerable  length  of  time,  and  during  the 
w  hole  period  of  hunger  and  starvation,  up  even  to  the  time 

ol  death,  the  ordinary  decomposition  and  excretory  pro- 
duct-appear continuously  in  the  urine.  Thus  in  the  case 
oi  a  girl,  nineteen  years  of  age,  deprived  of  food  for  six- 
ti  en  daj  -,  ow  ing  to  a  closure  of  the  oesophagus,  Schult- 

found  6  -rain-  of  urea  daily  on  the  two  last  da\  -  of 

life,  and  Bi  taint  d  8.9  grams  oi  una  daily 

from  the  urine  passed  in  twenty-four  hours  by  a  girl  just 
dying  of  complete  starvation.     In  a  similar  manner  the 

fat  ol  the  body  continue-  to  be  decomposed  up  to  the  lime 
id  death.  Diminution  in  the  daily  amount  of  excretory 
products,  however,  during  starvation,  is  not  regular,  but 
i-,  a-  a  rule,  rapid  on  the  first  two  or  three  days,  then  re- 
mains fairly  constant  until  toward  the  end.  when  there  is 
a  final  rapid  falling  off  in  nitrogenous  metabolism.  While, 
then,  nitrogenous  metabolism  continues  during  hunger, 
even  up  to  the  poinl  of  death,  at  the  expense  of  the  pro- 
teid matter  of  the  ti--ue-.  it  might  be  expect*  d  that  a  diet 
-I  fan  meal  given  t"  a  starving  animal,  whose  body  had 
become  deficient  in  flesh,  would  be  at  once  stored  up  and 
only  a  minimum  amount  thrown  off  as  urea.  Such,  how- 
ever, i-  noi  the  case  ;  tin-  larger  amount  at  once  passes  on" 
as  urea,  and  only  a  small  amount  i-  retained  and  stored 
up  in  the  tissues.  Further,  if  the  diet  be  a  generous  one, 
and  be  long  continued,  the  proportion*  o  I  nitrogen  excreted 
as  urea  is  continually  increased,  until  finally  a  condi- 
tion is  reached  in  which  the  amount  of  nitrogen  excreted 
exactly  equals  the  nitrogen  of  the  ingesta;  a  condition 
of  so-called  nitrogt  nout  equilibrium.  Evidently,  then,  one 
of  the  effects  of  a  purely  proteid  diet  i-  to  increase  nitro- 
genous metabolism.  Moreover,  the  daily  decomposition 
of  proteid  matter  increases  proportionally  with  the  iu- 
Crease  in  proteid  diet.  This  is  well  shown  in  the  follow- 
ing table  of  results  obtained  by  Voit C1  with  a  dog  : 


Daily    - 

Daily  an 

Dailv     diet    .'f 

Daily  aim  .in. t  nf 

flesh. 

urea  excreted. 

ci  ii  ted. 

Grams. 

Grams. 

:ens 

Oram-. 

176 

27 

1,9  0 

88 

30U 

1,600 

480 

1  -Js 

on 

49 

144 

soo 

56 

164 

91  0 

2.500 

it.-; 

1.000 

1- 

2,660 

181 

The  extent  of  proteid  metabolism,  however,  is  not  de- 
pendent on  the  ab-olute  amount  of  proteid  matter  in- 
gested, but  rather  on  the  amount  proportional  to  the  body- 
weight  :  thus,  while  ten  grams  of  flesh,  in  the  case  of  a 
small  dog,  would  lead  to  an  increase  of  body-weight,  the 
same  amount  of  food  in  the  case  of  a  large  dog  would  be 
insufficient  to  prevent  even  the  decomposition  of  a  por- 
tion of  ii-  tissue  proteids. 

In  order  to  establish  nitrogenous  equilibrium  large  quan- 
tities of  proteid  f 1  are  necessary,  the  exact  amount,  of 

course,  depending  on  the  size  of  the  animal,  its  condition, 
etc.,  particularly  on  tin-  amount  of  proteid  matter  and 
fat  contained  in  its  tissues.  Naturally  there  i-  a  limit  to 
the  amount  of  proteid  matter  which  an  animal  is  capable 
of  utilizing,  depending  on  the  absorptive  power  of  the 
intestines  for  albumin.  Thus  Voit  found  that  a  - 
weighing  85  kilos,  in  nitrogenous  cquilibrum,  could  de- 
compose 2,500  grams  of  flesh,  equal  to  548  grams  of  dry 
albumin.  Further,  the  dog  was  able  to  digest  2,600  grams 
of  flesh,  but  in  this  case  126  grams  were  deposited  in  the 
tisMies,  while  an  attempt  to  digesl  2,900  grams  of  the 
meat  was  followed  by  vomiting  and  diarrhoea  with  dis- 
charge of  undigested  flesh. 

Further,  nitrogenous  equilibrium  does  not  necessarily 
imply  that  the  body-weight  is  constant.  On  the  contrary, 
when  the  amount  of  proteid  food  necessary  to  balance 
tin-  nitrogen  is  large,  then  the  body  may  gain  in  weight, 
owing,  as  we  shall  see  later  on.  to  a  deposition  of  fat. 

This  naturally  implies  that  proteid  food,  in  its  dceom- 
position  in  the  alimentary  canal,  or  elsewhere,  is  broken 
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down  into  two  dissimilar  parts,  one  of  which  is  doubt- 
less non-nitrogenous  and  the  source  of  the  deposited  fat, 
while  the  other  leaves  the  body  at  once  in  the  form  of 
urea.  This,  if  true,  would  explain  why  it  is  that  a  meat 
diet  so  quickly  increases  the  urea  excreted. 

'In  this  connection  it  must  be  remembered  that  destruc- 
tive proteid  metabolism  (katabolism)  is  mainly  oxidative 
in  character,  and  that  contrary  to  the  old  idea,  oxidative 
changes  do  not  take  place  to  any  great  extent  iu  the 
blood,  and  consequently  the  metabolism  of  proteid  mat- 
ter, or  at  least  the  conversion  of  its  nitrogenous  residues 
into  urea,  or  some  antecedent  substance,  must  occur  in 
the  tissues  and  through  the  agency  of  the  tissue  cells.  In 
the  tissues  are  to  be  recognized  two  forms  of  proteid 
matter  ;  that  which  becomes  an  integral  part  of  the  liv- 
ing cells  or  framework  of  the  tissue,  the  morphotic  pro- 
teids, and  that  which,  as  Foster  expresses  it,  is  "  found 
in  the  internal  meshes  of  the  unit  or  in  the  surrounding 
lymph,  or  in  the  blood,  and  which,  since  it  probably 
passes  readily  from  one  medium  to  the  other,  may  be 
spoken  of  as  the  circulating  proteids."  Hence,  in  consid- 
ering proteid  metabolism  we  must  discriminate  between 
morphological  and  physiological  destruction  and  renewal. 
The  tissues  themselves,  or  rather  their  morphological 
framework,  undergo  but  partial  destruction  and  renewal, 
and  that  only  to  a  variable  extent.  As  Foster  says,  "  a 
muscle  may  suffer  very  considerable  wasting  and  recover 
from  that  wasting  without  any  loss  or  renewal  of  its  ele- 
mentary fibres."  The  cells,  however,  in  the  performance 
of  their  functions,  produce  changes  in  the  surrounding 
lymph,  or  in  the  material  lying  iu  the  spaces  of  the  mor- 
phological framework,  without  the  matter  thus  changed 
ever  becoming  an  essential  part  of  the  cells  themselves. 
At  the  same  time  the  true  tissue-  or  morphotic-proteids, 
those  composing  the  actual  living  framework  of  the  body, 
may  suffer  metabolism.  On  this  fact  is  founded  the 
view  of  a  twofold  origin  of  the  excreted  urea,  corre- 
sponding to  the  metabolism  of  these  two  forms  of  proteid 
matter.  One  part  of  the  urea,  particularly  that  which 
appears  as  the  immediate  result  of  food,  would,  presum- 
ably, come  from  the  metabolism  of  the  circulating  pro- 
teids, while  another  smaller  part  would  have  its  origin 
in  the  metabolism  of  the  tissue-proteids.  Foster,  how- 
ever, considers  it  quite  possible  that  the  marked  increase 
in  the  excretion  of  urea  which  follows  a  meal  rich  in 
proteids,  may  be  due  simply  to  a  destructive  digestion  of 
the  latter  while  in  the  alimentary  canal.  However  that 
may  be,  we  have  to  consider  at  present  that  the  main 
bulk  of  the  excreted  urea  comes  from  the  destructive 
metabolism  of  the  circulating  proteids. 

Proteid  food,  as  already  stated,  will  keep  the  content 
of  albumin  in  the  body  of  a  carnivorous  animal  quite 
constant.  In  addition,  Pettenkofer  and  Voit  have  shown 
by  experiments  on  dogs  that  a  sufficient  amount  of  pro- 
teid food  will  also  prevent  the  loss  of  any  of  the  body 
fat.  Increasing,  however,  the  amount  of  proteid  food  to 
such  an  extent  that  nitrogenous  equilibrium  is  estab- 
lished, then  the  amount  of  carbonic  acid  excreted  is  less 
than  the  equivalent  of  the  carbon  in  the  decomposed  pro- 
teid matter ;  in  other  words,  a  portion  of  the  carbon  of 
the  proteid  food  is  retained  and  deposited  in  the  form  of 
fat.  On  a  pure  flesh  diet,  however,  the  amount  of  car- 
bon so  retained  is  never  large.  If  the  body  is  rich  in 
fat  from  previous  good  feeding,  then  an  abundant  pro- 
teid diet  will  lead  to  a  loss  of  fat,  whereas  a  hungry  ani- 
mal, or  one  poor  in  fat,  will,  under  such  a  diet,  acquire 
fat  from  the  decomposed  albumin. 

Peptones,  or  rather  albumoses,  and  similar  products 
formed  in  the  digestion  of  albuminous  matter,  apparently 
do  not  lead  to  the  formation  of  albumin,  but  are  presum- 
ably directly  decomposed,  saving,  however,  by  their  de- 
composition the  albuminous  matter  in  the  tissues  and 
cells,  and  thus  for  the  time  being  preventing  any  with- 
drawal of  albumin  from  the  body  other  than  in  the  form 
of  cast-off  tissue  or  cells,  as  epidermal,  etc. 

Gelatin,  or  collagenous  food,  although  nitrogenous,  is 
not  capable  of  supplying  the  place  of  albuminous  food. 
The  nitrogen  of  the  gelatin  is  completely  excreted,  but 
even  after  large  doses  of  gelatitreuous  food  the  excreta 


contain  more  nitrogen  than  the  gelatin  fed  ;  the  reason 
apparently  being  that  gelatin  is  more  easily  decomposa- 
ble than  albumin,  and  further,  that  it  is  not  able  to  take 
the  place  of  albumin  in  supplying  the  needs  of  the  body. 
Gelatin,  like  fat  and  carbohydrates,  diminishes  the  meta- 
bolism of  proteid  matter,  saving  thereby  a  certain  amount 
of  albumin  for  the  bod}*.  Addition  of  fat  to  gelatin  di- 
minishes still  more  the  extent  of  proteid  metabolism. 
With  gelatin  alone,  however,  a  certain  amount  of  albumin 
is  continually  decomposed,  and  hence,  on  a  purely  gelatin 
diet,  or  on  a  mixture  of  gelatin  with  fat  and  carbohydrates, 
an  animal  would  ultimately  die  in  much  the  same  man- 
ner as  on  a  purely  non-nitrogenous  diet.  It  is  probably 
true,  as  Foster  suggests,  "  that  gelatin  is  rapidly  split  up 
into  a,  urea  and  a  fat  moiety,"  and  thus  "it  is  able  to  take 
up  the  direct  destructive  metabolism  of  proteid  matter, 
but  is  wholly  unable  to  imitate  the  other  function  of  pro- 
teid matter,  and  to  take  part  in  the  formation  of  living- 
protoplasm." 

Influence  «f  Fats  and  Carbohydrates  mi  Metabolism. — 
Obviously  the  effects  of  fats  and  carbohydrates  on  the 
metabolism  of  the  body  cannot  be  studied  alone,  since 
deprivation  of  proteid  food  would  soon  result  in  death. 
We  have,  then,  to  consider  mainly  the  influence  of  these 
two  forms  of  foods  on  proteid  metabolism.  With  an  ex- 
clusively proteid  diet  the  decomposition  of  albumin,  in  a 
body  rich  in  fat,  is  less  than  in  a  body  whose  tissue  is 
poor  in  fat,  and  hence  it  naturally  follows  that  the  addi- 
tion of  fat  to  a  proteid  diet  would  tend  to  diminish  pro- 
teid metabolism.  As  has  already  been  stated,  a  gradually 
increasing  amount  of  proteid  food  leads  to  a  proportional 
increase  in  proteid  metabolism,  and  under  such  condi- 
tions the  addition  of  a  little  fat  does  not  change  the 
amount  of  albumin  decomposed,  showing,  as  Voit  sug- 
gests, that  the  decomposition  of  proteid  matter  is,  mainly 
at  least,  quite  independent  of  the  fat  added.  Fat,  how- 
ever, as  may  be  easily  demonstrated,  tends  to  lower  the 
consumption  of  proteid  matter,  and  the  addition  of  fat  or 
carbohydrate  to  a  proteid  diet  tends  to  decrease  the  pro- 
teid metabolism  necessary  to  establish  nitrogenous  equilib- 
rium. With  a  fixed  fat  or  carbohydrate  diet,  increase  of 
the  accompanying  proteid  food  tends  to  augment  the  con- 
sumption of  carbon  by  the  body.  At  first  glance  it  might 
naturally  be  supposed  that  the  increased  carbon  con- 
tained in  the  proteid  food  would  be  stored  up,  but  ex- 
periments show  that  such  is  not  the  case  ;  in  fact,  increase 
of  proteid  food  increases  not  only  proteid  metabolism, 
but  also  that  of  non-nitrogenous  matter,  which  shows 
how  it  is  possible  for  excess  of  proteid  food  to  actually 
diminish  the  fat  of  the  body.  Fats  and  carbohydrates, 
on  the  other  hand,  do  not  so  noticeably  increase  the 
metabolism  of  the  body  ;  thus,  wheu  a  small  amount  of 
fat  or  carbohydrate  is  added  to  a  fixed  proteid  diet  of  av- 
erage amount,  none  of  the  carbon,  to  be  sure,  will  be  laid 
up  ;  but  as  the  fat  or  carbohydrate  is  increased  in  amount, 
then  the  carbon  of  the  non-nitrogenous  food  will  begin  to 
be  retained,  either  in  the  form  of  fat,  glycogen,  or  allied 
substauce.  Obviously,  then,  if  it.  is  desired  to  have  the 
body  store  up  albumin  together  with  fat,  proteid  matter 
must  be  given  only  in  moderate  amount,  and  in  propor- 
tion to  the  albumin  a  large  amount  of  fat  should  lie 
added.  The  fat  of  the  food  is,  of  course,  decomposed  in 
considerable  quantity,62  and  in  somewhat  larger  amount 
with  a  small  or  moderate  addition  of  proteid  food  than 
in  a  condition  of  hunger  ;  due,  of  course,  to  the  stimulat- 
ing influence  of  the  increased  proteid  metabolism.  On 
the  other  hand,  experiments  show  that  with  a  large 
amount  of  proteid  food,  the  carbon  retained  by  the  body 
is  nearly  equal  to  that  contained  in  the  fat  of  the  food  ; 
from  which  it  might  be  argued  that  the  fat  of  the  food  is 
directly  stored  up,  while  the  carbon  of  the  decomposed 
albumin  is  excreted.  Voit  considers  that  albumin,  or 
rather  that  portion  rich  iu  carbon  which  results  from  the 
decomposition  of  the  albumin  molecule,  must  lie  more 
easily  decomposable  (into  carbonic  acid  and  water)  than 
the  fat  of  the  food.  Further,  the  larger  the  amount  of 
albumin  decomposed,  the  less  will  the  fat  of  the  food  be 
attacked,  and  accordingly,  the  smaller  the  amount  of  al- 
bumin, the  larger  the  amount  of  fat  decomposed. 
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Young  and  growing  animals  need  more  albumin  in 
their  f I  than  older  ones,  because  their  bodies  are  poorer 

in  tut.  and  fi ir  a  - i 1 1 1 i l .  i  i hej  di 

compose  more  albumin.     Small  organisms  use  up,  pro- 
porl  tonallj    durin  nounts  of  albumin, 

while  thi  decomposition  of  fat  is  increased  only  slightly 
oit). 

lohydrates  I  those  which  liave  been  tcstt  d, 

affect  protejd  metabolism  in  much  the  same  manni 
fat,  and  \  roil  lias  shown  thai  like  quantities' of  the  a 
important  ones  are  exactly  similar  in  their  action.     Like 
they  all  tend  to  diminish  somewhat   the  metabolism 
ol   proteid  matter,  but  experiments  (Voit)  tend   to 
thai  while  increased  doses  of  fat,  the  proteid  diet  remain 
ing  constant  in  amount,  do  not  invariably  act  n<  a  clink 
on   proteid   metabolism,  everj   increase  oi  carbohydrate 
matti  i  brings  about  a  n  gular  diminution  in  proteid  de 
com]  in  other  words,  carbohydrates  favor  the 

laying  on  ol  albumin  mure  than  fats  do.     Thus  ci 
hydrates  plaj  an   important   part  in  aiiliiiL'   the  bodj  to 
keep  up  its  ci  intent  of  proti  id  matter. 

<  ii  lohydrates,  further,  have  an  importanl  influence  on 
the  decomposition  of  fat  within  the  body,  diminishing 
i"  a  very  marked  degree  its  metabolism,  thus  preventing 
a  loss  of  fat,  and,  in  addition,  leading  to  a  storing  up  of 
carbon,  presumably  in  the  form  of  fat.  Carbohydrates, 
too,  are  ray  readilj  decomposable,  much  mure  so  than 
fat,  and  by  absorption  of  oxygen  they  are  rapidly  oxi- 
dized; ultimately  to  carbonic  acid  and  water,  increase 
of  carbohydrate  diet  leads  to  an  increased  excretion  of 
carbonic  acid,  and  it  lias  been  suggested  thai  this  increase 
of  carbonic  acid  is  due  to  increased  decomposition  of  the 
body  fat,  the  carbohydrate  itself  being  changed  into  fat. 
and  then  stored  up.  As  V"oi1  suggests,  however,  it  is 
much  easier  to  suppose  that  the  carbohydrate  of  the  food 
decomposes  more  readily  into  simple  products  than  fat. 
and  that  the  latter  is  burned  up  only  when  the  carbohy- 
drate of  i in-  food  i-  insufficient  tor  the  needs  of  the  body. 
Addition  of  fat  to  a  diet  rich  in  proteids  does  not  lead 
to  an  increased  excretion  of  carbonic  acid:  in  other 
words,  the  fat  is  not  oxidized.  It  is  further  probable 
that  the  carbohydrate  matter  absorbed  from  the  intes- 
tines is  more  readily  oxidized  than  the  non-nitrogenous 
moiety,  rich  in  carbon,  split  off  from  the  albumin  mole- 
cule. 

<  »n  a  medium  diet  of  flesh  and  carbohydrate  the  car- 
bon excreted  corresponds  nearly  with  the  amount  in- 
gested (experiment  on  dogs  by  Voit  and  Pettenkofer). 
With  somewhat  larger  amounts  id'  proteid  matter  and 
smaller  amounts  of  carbohydrate,  less  carbon  is  found  in 
the  excreta  than  in  the  ingesta,  so  thai  some  carbon  un- 
der these  circumstances  must  he  retained  by  the  body 
and  derived  either  from  the  carbohydrate  or  from  the 
decomposed  albumin  after  separation  of  the  nitrogenous 
products.  With  still  larger  amounts  of  proteid  food,  to- 
gether with  considerable  carbohydrate,  the  retention  of 
carbon  i-  ray  much  greater,  and  as  it  is  hardly  probable 

that  the  retained  carlion  is  stored  up  in  the  form  of  gly- 
cogen, BUgar,  or  lactic  acid,  we  must  assume  that  the  ah 
ii  I  carbon  exists  in  the  form  of  fat  (Voit).  The  all- 
importanl  question,  however,  is.  whether  this  fat  has  its 
origin  in  the  decomposition  of  the  proteid  matter  or  in 

the  decompositi f  the  carbohydrate  material.     It  is 

obvious  that  a  portion  of  the  fat  may  originate  from  the 

all iii.  oi-  at    least  at  the  expense  of  the  alhuinin.  since 

;t  laying  up  of  carbon  may  take  place  on  a  purelj  proteid 
diet.  Henneberg™  assumes  that,  in  extreme  cases,  albur 
min  by  decomposition  mighl  yield  an  amount  of  carbon 

3] ling  to  51.4  per  cent,  of  fat.  and  Voit    finds  by 

experiments  with  carnivorous  animals  that  on  a  pure 
carbohj drate  diet,  where  there  i-  a  storing  up  of  fat.  the 
amount  of  fat  so  deposited  corresponds  closely  with 
Henneberg's  assumption  ;  taking,  of  course,  the  nitrogen 
excreted  as  the  measure  of  the  amounl  of  bod\  albumin 
decomposed.     Again,  numerous  experiments  testify    to 

the  tact  that  the  extent  of   proteid    metabolism  i-  "I   more 

direct  influence  on  the  storing  up  of  fat  than  the  carbo- 
hydrate, and  further,  the  absolute  amounl  offal  laid  up 
hv   the   body  bears  a  far  closer  relation    to  the  amount  of 


alhuinin  decomposed  than  to  the  earhohydrate-.      Tl 
well  shown  in  the  following  tabli 
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Thus,  in  N<  -  l  5,  9,  and  11  the  deposition  of  fat 
is  proportional  to  the  consumption  of  proteid  matter. 
Further.  Voit  found  that  by  feeding  1,800  grams  of  meat 
ether  with  379  grams  of  starch,  tin-  storage  oi  tat  was 
ii\c  time-  gn  ater  than  by  feeding  the  same  quantity  of 
starch  without  anymeat;  a  fact  which  it  i-  difficult  to 

iprehend  on  the  assumption  that  the  body  fat  hat 

origin  in  carbohydrate  matter  alone. 

Carbohydrates certainlj  exercises  very  great  influence 
on  the  storing  up  of  fat,  since  large  quantities  had  I 
noticeable  increase,  a-  in  No.  11.  where  the  gain  in  fat 
over  No.  lo  i-  quite  large,  though  the  amount  of  proteid 
food-Stuff  was  practically  the  same  in  both  case-.  This, 
however,  happen-  only  when  Sufficient  albumin  is  de- 
composed, and  not  when  the  animal  is  deprived,  wholly 
or  in  part,  of  proteid  food,  as  in  No.  2,  where  the  carbo- 
hydrate f I  i-  the  same  in  amount  a-  in  No.  11  :  a  fact 

which,  as  Voit  argues,  plainly  shows  that  carbohydrate 
is  certainly  not  the  only  material  from  which  fi 
formed.  If.  however,  fat  has  it-  origin  in  a  portion  of 
the  albumin  molecule  split  off  during  digestion,  or  later 
on,  then  thi-  antecedent  substance  would  behave  in  much 
the  same  manner  as  the  fat  of  the  food  ;  and  lum 
Voit  points  out.  it  would  he  protected  by  the  more  easily 
decomposable  sugar,  and  thus  be  saved  for  storage  a-  tat. 
This  view  being  correct,  it  is  quite  char  how  carbohy- 
drate food  is  necessary  to  save  all  of  the  fat  capable  of 
being  formed  from  a  given  amount  of  alhuinin  ;  the  car- 
bohydrate matter  itself,  in  the  case  oi  carnivorous  animals, 
being  oxidized  completely  to  carbonic  acid  and  water, 
on  an  exclusively  carbohydrate  diet  less  albumin  is  de- 
composed than  during  hunger,  while  the  loss  of  fat 
gradually  becomes  less  and  less,  until  finally  there  i-  no 
loss  w  hatever. 

With  especial  reference  to  the  formation  of  fat  in  the 
animal  body,  it  isoto  ious  from  the  foregoing  thai  while  the 
albumin  of  the  body  is  formed  only  from  the  albumin  of 
the  food,  fat  ha-  its  origin  not  only  in  the  fat  absorbed  from 
the  food,  hut  also  in  the  decomposition  of  other  chemical 
compounds,  or  else  by  some  kind  of  synthetical  construc- 
tion.     Experiments  tend  to  show  that  the  fat  of  the  f I 

may  lie  absorbed  as  such,  and  he  stored  up  in  ii 
and  tissues.  Thus  Hofmann64  experimenting  with  a  .-mall 
dog  which  had  been  deprived  of  food  for  some  days,  and 
its  tissues  thus  freed  from  fat.  found  thai  on  feeding  a 
large  amount  of  fat  with  only  a  little  albumin,  there  was 
sorbed  from  the  intestines  during  five  days  1,854  grams  of 
fat,  of  which  1,353  grams  were  retained  by  the  body,  the 
liver  containing  66  grams,  or  nearly  forty  per  cent,  by 
weight.     Feeding  experiments,    however,  with   foreign 

lit'     a-   .-)'.:  fin  lei  tl     lii:\i    m  131  h    1\    li  lib  ■;  1    w    1.1        al'd 

Subbotin  '"  -how  that  there  i-  no  storing  up  of  these  fats, 
while  the  fat  of  the  hody  contains  the  usual  normal  con- 
stituents iii  spite  of  their  absence  in  the  food,  and  thus 
this  fact  has  been  used  a-  an  argument  thai  all  the  fat 
found  in  the  cells  of  the  hody  niu-t  have  its  origin  in 
some  process  of  decomposition  of  a  non-fatty  substance, 
such  as  alhuinin  or  sugar.  It  is  ju-t  a-  plausible,  how- 
ever, to  suppose  that  such  foreign  fats  are  more  readily 
decomposed  than  the  characteristic  animal  fat-,  or  that 
in  thi-  case,  a-  in  Hofmann'-  experiments,  there  may  have 
been  a  reconstrui  tion  of  fat  out  of  the  carbon  of  the  fat 
absorbed. 

It  i-  evident,  however,  that  a  construction  of  fat  does 
occur  in  the  hody  somewhere,  since  only  a  small  part  of 
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the  fat  ordinarily  stored  up  by  the  body  can  come  from 
the  fat  of  the  food. 

As  to  the  possibility  of  fat  being  formed  directly  from 
carbohydrates,  there  are  many  suggestive  reactions  other 
than  the  well-known  influence  of  carbohydrate  matter  on 
the  storage  of  fat.  already  explained,  which  lend  favor  to 
this  view.  Thus  in  the  higher  plants  it  is  slated  that 
a  transformation  of  starch  into  fat  takes  place,''"  also 
among  the  lower  plants  (De  Bary) ;  while  Hoppe-Seyler  69 
has  plainly  shown  the  formation  of  fatty  acids,  such  as 
butyric,  caproic,  etc.,  from  carbohydrates,  and  that, 
without  the  intervention  of  bacteria.  Further,  the  well- 
known  formation  of  fat  by  herbivorous  animals,  the  diet 
of  which  is  mainly  carbohydrate  matter,  might  be  taken 
as  evidence  of  such  origin  ;  the  noticeable  formation  of 
butter-fat  by  the  cow,  the  remarkable  fattening  of  swine 
and  geese,  are  often  quoted  as  examples  of  the  formation  of 
fat  from  carbohydrate  diet.  While  these  and  many  other 
facts  lend  favor  to  this  view,  and  suggest  the  possibility 
of  such  a  decomposition,  absolute  proof  of  the  fact  is  want- 
ing. Unquestionably  a  carbohydrate  diet  is  especially 
adapted  to  produce  an  accumulation  of  fat  in  the  body, 
but  whether  this  accumulation  is  due  to  direct  conversion 
of  the  starch  or  sugar  into  fat,  or  whether  it  produces 
this  effect  by  sheltering  the  carbon  moiety  of  the  metab- 
olized albumin,  aud  from  which  the  fat  may  be  formed, 
is  difficult  to  decide.  Quite  probably  both  views  are 
correct,  and  fat  may  have  a  double  origin  :  carbohydrates, 
on  the  one  hand,  and  the  carbon-holding  portion  of 
proteids  on  the  other.  In  support  of  the  view  that  the 
body-fat  has  its  origin  in  proteid  matter,  is  the  fact,  often 
quoted,  that  protoplasm,  both  during  life  and  after  death, 
is  subject  to  fatty  degeneration,  in  which  fat  is  cer- 
tainly formed  from  the  breaking  down  of  proteid  com- 
pounds. Further,  in  pancreatic  digestion  albuminous  mat- 
ter is  regularly  decomposed  by  the  proteolytic  ferment 
into  leucin  and  tyrosin,  the  former  of  which  bodies  is 
amidoisocaproic  acid,  a  fatty  acid  belonging  to  the  same 
series  as  butyric  and 'palmitic  acids. 

In  direct  connection  with  the  formation  of  fat  in  the 
animal  body  we  have  the  formation  of  glycogen  in  the 
hepatic  cells.  This,  in  the  words  of  Foster,  constitutes 
the  best  known  and  most  carefully  studied  example  of 
metabolic  activity.  Ever  since  Claude  Bernard  made  the 
discovery  that  the  liver  is  a  source  of  sugar,  the  gly- 
cogenic function  of  the  liver  has  been  most  carefully 
studied.  As  to  the  exact  source  of  the  liver  glycogen, 
however,  there  is  still  lacking  a  perfect  unanimity  of 
opinion.  The  amount  of  glycogen  present  in  the  liver  at 
any  one  time  is  mainly  dependent  upon  the  nature  and 
amount  of  the  food  taken.  When  an  animal,  as  a  rabbit,  is 
entirely  deprived  of  food,  the  glycogen  in  the  liver  com- 
mences to  diminish  epiite  rapidly,  and  at  the  end  of 
seven  or  ten  days  is  almost  entirely,  or  quite,  absent. 
By  feeding  such  an  animal  on  carbohydrate  matter  of 
any  kind,  glycogen  at  once  commences  to  accumulate  in 
the  liver  in  large  quantity,  and  thus  the  opinion  has  long 
been  prevalent  that  carbohydrate  food  converted  into 
soluble  dcxtrins  and  sugar  by  the  amylolytic  ferments  of 
the  body,  and  then  carried  to  the  liver  by  the  portal  cir- 
culation, is  quickly  converted  into  glycogen  by  the  meta- 
bolic activity  of  the  hepatic  cells.  Glycerin,  too,  when 
introduced  into  the  intestines,  also  increases  the  amount 
of  liver  glycogen  ;  but  here  it  is  very  evident  that  the  he- 
patic cells  alone  are  not  able  to  induce  the  change,  since 
the  subcutaneous  injection  of  glycerin  leads  to  no  pro- 
duction of  glycogen.  Evidently  some  action  of  the  di- 
gestive juices  is  necessary  to  prepare  the  glycerin  for  its 
further  change.  The  great  difficulty  in  accepting  the 
simple  view  that  carbohydrate  matter  is  the  sole  source 
of  the  liver  glycogen,  lies  in  the  fact  that  not  only  glycer- 
in, but  also  a  pure  proteid  diet  fed  to  a  hungry  dog, 
whose  liver  is  quite  free  from  glycogen,  also  leads  to  an 
accumulation  of  this  substance  in  the  liver,  although  to  a 
less  extent  than  carbohydrate  matter.  Gelatin  also  leads 
to  the  formation  of  glycogen,  while  fat  is  entirely  with- 
out action. 

Whatever  the  origin  of  the  liver  glycogen,  we  have 
next  to  consider  its  destination.     Stored  up  for  a  time  in 


the  liver,  it  gradually  disappears  unless  appropriate  food 
is  taken  to  keep  up  the  supply.  Now  it  so  happi  d 
those  foods  which  are  especially  fattening  lead  al 
the  most  rapid  accumulation  of  glycogen,  and  further, 
glj  cogen  and  fat  accumulate  in  the  hepatic  cells  to  about 
the  same  extent ;  whatever  leads  to  an  accumulation  of 
glycogen  also  leads  to  an  accumulation  of  fat  in  the  liver. 
Hence  it  is  quite  natural  that  the  view  should  have  bi  i  a 
advanced  that  the  formation  of  glycogen  ig  simply  a 
phase  in  fatty  anabolism  ;  that  glycogen  is  an  anteccdi  al 
of  fat.  For  this  view,  however,  there  is  very  little  posi- 
tive evidence.  Perhaps  the  strongest  ground  for  belief 
in  it  is  the  fact  that  it  is  somewhat  questionable  whether 
the  blood  of  the  hepatic  vein  contains  any  more  sugar 
than  the  other  blood  of  the  body.  If  it  does  not.  then 
the  natural  inference  is  that  the  hepatic  glycogen,  not 
being  changed  into  sugar,  must  be  converted  into  fat. 
In  further  support  of  this  view  we  have  the  recent  state- 
ments of  Seegen,  and  of  Seegen  and  Kratschmer,  that  the 
sugar  formed  in  the  liver,  contrary  to  the  usually  ac- 
cepted opinion,  does  not  originate  wholly,  at  least,  in  the 
liver  glycogen,  but  is  formed  from  some  other  material, 
particularly  peptones.  This,  however,  has  been  con- 
tested,10 and  it  is  more  than  probable  that  the  ultimate 
fate  of  the  liver  glycogen  is  to  be  converted  into  sugar, 
to  keep  up  the  average  composition  of  the  circulating 
blood  ;  in  which  case  the  hepatic  glycogen  is  to  be  con- 
sidered simply  as  a  reserve  fund  of  carbohydrate  mate- 
rial, to  be  drawn  upon  as  the  needs  of  the  body  may  de- 
mand. 

Influence  of  Various  Therapeutic  unit  other  Agents  ></< 
Metabolism. — Large  quantities  of  water  apparently  tend 
to  increase  nitrogenous  metabolism,  as  shown  by  the  in- 
creased excretion  of  urea  noticed  in  both  carnivorous  and 
herbivorous  animals  on  giving  large  volumes  of  water, 
while  in  a  state  of  nitrogenous  equilibrium.  The  in- 
creased excretion  of  nitrogen,  however,  has  sometimes 
been  explained  on  the  supposition  that  the  increased 
amount  of  fluid  flowing  through  the  kidneys  serves  to 
wash  out  more  completely  the  formed  urea,  and  that  in 
reality  there  is  no  actual  increase  in  proteid  metabolism. 

All  salts,  like  sodium  chloride,  which  tend  to  increase 
the  flow  of  urine,  either  by  causing  thirst  and  thus  lead- 
ing to  the  drinking  of  more  water,  or  by  their  action  as 
diuretics,  tend  to  increase  the  excretion  of  nitrogen,  and 
presumably,  therefore,  act  as  stimulants  to  proteid  metab- 
olism. Certain  salts,  however,  possessed  of  such  quali- 
ties may,  in  addition,  owing  to  other  physiological  prop- 
erties, produce  an  effect  in  the  opposite  direction  more 
than  sufficient  to  counterbalance  the  former.  Ammoni- 
um carbonate71  causes  an  increase  in  proteid  metabolism, 
as  does  also  borax,7-  sodium  phosphate.73  and  presumably, 
also,  sodium  sulphate  when  taken  in  large  doses.'4  The 
bromides  of  potassium  and  ammonium  75  also  increase 
nitrogenous  metabolism.  Of  the  salts  of  the  heavy  metals 
iron  has  apparently  but  little  if  any  action  on  metabol- 
ism,16 as  would  also  seem  to  be  the  case  with  mercury.77 
Small  medicinal,  or  non-toxic  doses  of  arsenious  aoid,18 
have  no  effect  on  proteid  metabolism  ;  larger  toxic  doses, 
however,  cause  an  increased  excretion  of  nitrogen.79 
With  antimony  Gahtgens  M  claims  to  have  found  evi- 
dence of  increased  proteid  metabolism  on  feeding  a  hun- 
gry dog  with  tartar  emetic.  The  writer.-'  experimenting 
with  antimonious  oxide,  and  carrying  the  doses  up  to  the 
point  of  toxic  action,  could  find  no  indications  of  influ- 
ence on  the  excretion  of  nitrogen,  of  sulphur,  or  of  phos- 
phorus. 

Of  the  alkaloids,  quinine62  diminishes  very  materially 
proteid  metabolism,  and  for  some  reason  appears  to  exert 
a  special  influence  on  the  excretion  of  uric  acid,  dimin- 
ishing its  amount  in  some  cases  even  seventy-two  per 
cent.53  In  small  doses  quinine  diminishes  the  excretion 
of  carbonic  acid,  but  with  larger  doses,  where  there  is 
vigorous  muscular  contraction  and  increased  consump- 
tion of  non-nitrogenous  matter,  there  is  a  corresponding 
increase  in  the  amount  of  gas  given  off.  Cinchouidim  '4 
also  lowers  the  rate  of  proteid  metabolism,  but  apparently 
to  a  less  extent  than  quinine.  Morphine  has  mainly  only 
an  indirect  influence  upon  metabolism,  and  that  is  espe- 
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daily  exerted  upon  tin-  decomposition  of  m >n  nitrogenous 
increasing  in  the  first  stages  of  it-  action  the 
elimination  of  carbonic  acid  and  the  consumption  of  oxj 

due  as  Boeck  and  Baui  rt,  simplj  to  thi 

creased  muscular  activity  induced  by  the  alkaloid.  In 
the   i  b.  of  its  action  thi  r<    is  a  diminished  ex 

>n  oi  carbonic  acid,  the  same  as  that   induced  by 
sle<  p 

Antipyrine  causes  in  vo  Ling  to  1  mbai  b,81  a 

diminution  in  the  amount  of  nitrogen  excreted,  which  is 
more  apparenl  in  the  elimination  of  urea  than  in  uric 
acid  with  digitalin  Boeck  and  Bauer  M  have  found,  by 
experiments  on  dogs,  thai  doses  which  tend  to  increase 
blood  pressure  and  the  action  of  the  heart,  increase,  as 
might  naturally  be  expected,  the  elimination  of  carbonic 
acid  and  the  consumption  of  oxygen;  while  doses  of 
the  poison  which  lead  to  a  diminished  heart-action  re- 
verj  decided!]  gas  metabolism.     Alcohol,  Mui 

has  found  by  experiments  logs,  in  moderate  do 

tends  to  diminish  quite  noticeably  the  decomposition  of 
proteid  matter,  while  larger  doses  evidently  increase  pro- 
teid  metabolism.  In  a  similar  manner  small  doses  di- 
mini-.h  the  elimination  of  carbonic  acid,  while  large  doses 
increase  both  the  elimination  of  carbonic  acid  and  the 
consumption  of  oxygen  (Boeck  and  Bauer) ;  this  incn 
being  due,  without  doubt,  to  increased  proteid  metabol- 
ism, but  especially  to  the  larger  decomposition  of  fatty 

matter.  ('ali'ein."  tlicine,  and  other  related  bodies  appar- 
ently have  but  little  influence  on  nitrogenous  metabolism. 
Large  numbers  of  experiments  have  been  tried  with  cof- 
fee, lea.  and  COCOS  infusions,  hut  the  results  have  been  ex- 
ceedingly variable  ;  doubtless  due  to  lack  of  proper  pre- 
cautions in  the  arrangement  of  diet  ami  other  conditions." 
Other  Modifying  Influences. — The  temperature  of  the 
surrounding  air  also  has  a  decided  influence  upon  the 
metabolism  of  the  body.  With  cold-blooded  animals 
the  excretion  of  carbonic  acid  is  proportional  to  the  body 
temperature  1 1  to  34  C),  increasing  as  the  temperature 
is  raised.'5  It  is  questionable,  however,  how  far  the  in- 
creased excretion  of  gas  is  due  to  the  direct  influence  of 
the  warmth,  and  how  much  to  the  greater  muscular  ac- 
tivity usually  attendant  upon  rise  in  temperature.  With 
warm  blooded  animals,  experiments  plainly  show  that  so 

long  as  the  animals  retain  their  normal  body  temperature 

exposure  tO  cold  lends  to  increase  the  elimination  of  car- 
bonic acid,  while  exposure  to  a  higher  temperature  di- 
minishes the  consumption  of  oxygen  and  the  excretion 
of  carbonic  acid.      If.  however,  the   body  temperature   in 

a  curarized  animal  is  lowered  or  raised  by  a  change  in 
the  surrounding  medium,  then  the  effect  produced  is  the 

same  as  with  cold  blooded  animals.  Evidently,  then,  in 
the  warm  blooded  animal  there  is  a  mechanism  of  some 
kind  (the  action  of  which  is  hindered  or  destroyed  by 
curare)  which  counteracts  (he  direct  effects  of  change  in 
temperature.  Filacer's"1  experiments  on  rabbits  show 
plainly  thai  ordinarily,  while  the  heat  regulative  mech- 
anism  is   in   working  order,   exposure    to   cold   acts  as   a 

stimulant,  Leading  to  more  energetic  metabolism,  while 
exposure  to  a  higher  temperature  diminishes  metabolic 
activity.  Further,  there  Ls  a  close  connection  between 
lowering  of  temperature  and  muscle-contraction,  as  is 
well  shown  by  the  low  temperature  of  hibernating  ani- 
mals during  their  winter's  sleep  and  their  elimination  of 
carbonic  acid  ;  ami  since  muscles  make  up  so  large  a  part 
of  the  body  and  must  necessarily  by  their  metabolic  ac- 
tivity furnish  a  Large  portion  of  the  heat  of  the  body,  it 
i^  fair  to  presume  that  they  are  connected  in  some  way 

with  the  skin  through  their  motor  nerves  and  the  central 
nervous  system,  so  that  any  change  of  temperature  affect- 
ing the  skin  would,  through  the  agency  of  some  thermo- 
taxic  reflex  mechanism,  lead  to  an  increase  or  decrease 

of  muscle  metabolism. 

On    prohid   metabolism    of   warmblooded  animals  ex 
posure  to  cold  has  no  noticeable  effect,  provided  the  heat- 

regulating  mechanism  of  the  body  is  unimpaired.     By 

lowering  the  normal  bod  \  temperature,  however,  t  here 
is  a  decided  diminution  in  the  decomposition  both  of  pro- 
teid   matter   anil    of    fat.      Raising    the    body  temperature 

(the  thermogenic  nervous  mechanism  being  interrupted) 


brings  about  an  increase  in  proteid  metabolism.  When, 
however,  a  warm  blooded  animal  in  normal  condition  i» 

exposed    to    exce&sivi     <  old.    the    reaction    of   the    thermo- 

taxic  nervous  svsti  in  is  powerless  against  the  depressing 

direct  effects,  and  the  metabolism,  together  with  tin- 
temperature.   sj|||^  |  |-\,-i 

Musculai  <  cerU  a  very  decided  influence  upon 

bodv  metabolism  Contrary,  however,  to  the  older 
v  iew  s  of  Liebi  •    idem  that  muscle  tissU(.  j.  ,„,,  |,.,| 

exclusively  on  proteid  matter,  nor  does  muscular  energy 
come  e\<  lusivelj  from  the  metabolism  of  the  proteid  con- 
stituents of  muscle.     Severe  muscular  exercise  does  not 
any   great   Influence  on  nitrogenous   metabolism. 

On  the  i  outran  the  production  of  carbonic  acid  is 
itly  increased  by  muscular  exercise,  and  thus  it  is 
plain  "that  during  muscular  contraction  a  decomposition 
takes  place,  the  Hon  nitrogenous  products  of  which  li 
the  muscle  and  are  eliminated  from  the  bodv,  while  any 
nitrogenous  products  formed  are  retained*  within  the 
muscle  iissUe  By  poisoning  with  curare,  where  then 
a  complete  cessation  of  voluntary  movements,  a  notice- 
able diminution  in  the  excretion  of  carbonic  acid  is  to  be 
observed,  but  no  apparent  change  in  the  elimination  of 
nitrogenous  excreta  Further,  during  the  rest  attendant 
upon  sleep  the  absorption  of  oxygen  and  the  elimination 
of  carbonic  acid  is  diminished,  while  the  excretion  of 
nitrogen  is  unchanged  except  bo  far  as  it  is  influenced  by 

the  food.  The  effect  produced  by  sleep,  however,  is 
not  t]\n-  wholly  to  cessation  of  voluntary  motion,  but  in 
part  also  to  stopping  of  the  processes  or  changes  in  the 
nerves  and  central  nerve  organs  incident  to  lack  of 
excitation  of  the  various  sensory  organs. 

It   is  evident,  moreover,  from   what    bafi   already   been 

pointed  out.  thai  the  nervous  system  has  the  power  of 

directly  affecting  the  metabolic  activity  of  the  bodi 
is  well  illustrated  in  the  influence,  for  example,  of  divis- 
ion of  all  the  nerves  of  a  salivary  gland  on  its  secretion  : 
the  secretion  continues,  but  its  character  is  profoundly 
altered;  the  cells  lose  their  metabolic  power,  and  ulti- 
mately even  the  tissue  of  the  gland  degenerates,  owing  to 
the  lack  of  its  customary  nervous  guidance. 

TlIKOIUKS   AS    TO    THE  CAUSE    OF    '1  III.   1  >!.(  oMl'OslTIOX 

of  Mattes  in  the  Body. — At  one  time  oxygen  was 
supposed  tube  the  prime  cause  of  the  decomposition  of 

matter  in  the  body,  and  the  various  proci  sses  of  decom- 
position were  compared  t"  processes  of  combustion  or 
oxidation.  Pfluger,94  however,  pointed  out  that  the  de- 
compositions of  matter  incident  to  life  are  not  in  even- 
case  due  to  direct  oxidation,  but  in  many  cases  arc  due 
to  dissociation,  as  in  the  decomposition  of  proteid  matter; 
and  further,  it  was  shown  that  the  amount  of  oxy| 
inspired  has  no  influence  on  th<  production  of  carbonic 
acid.  Certainly  the  nutritional  changes  which  take  place 
in  the  animal  bodv  cannot  be  explained  by  simple  oxida- 
tion, in  which  oxygen  unites  directly  vvith  the  elements 
of  the  food.  The  changes  are  mote  complicated,  and  we 
find  in  many  cases  a  cleavage  of  some  chemically  com- 
plex substance,  totally  independent  of  oxygen,  by  which 
two  or  more  simpler  substances  result,  and  that  appar- 
ently without  the  addition  of  anything  whatever ;  a  j>ro- 
(  ess  which  we  may  call  dissociation.  Again,  by  the 
taking  on  of  a  molecule  or  more  of  water,  a  hvdrolvtic 
cleavage  may  occur,  and  lastly,  by  the  absorption  of 

Oxygen,  an  oxidative  cleavage.  Toward  the  end  of  the 
nutritional  changes  oxidation  and  reduction  proci  - 
are  more  common,  and  many  of  the  products  ol  kata- 
bolic  action  are  removed  from  the  body  in  an  oxidized 
condition.  Thus,  while  oxygen  plays  a  very  important 
and  absolutely  essential  part  in  respiration  and  in  the 
nutritional  changes  of  the  body,  it  is  not  to  be  considered 
as  the  prime  cause  of  metabolic  action. 

The   widespread  distribute f  unformed  ferments  ia 

thi'  animal  organism  has  naturally  led  to  the  view  that 
these  bodies  are  the  cause  of  metabolic  activity.  They 
certainly  plav  an  Important  part  in  the  decomposition  of 
the  various  rood-stuffs,  and  they  are  found  not  only  in 
the  alimentary  canal,  but  also  in  .small  quantity  in  the 
various  organs  and  tissues  of  the  body.  They  unques- 
tionably exert  great  influence  on  nutrition,  but  as  yet  fer- 
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merit  action  is  insufficient  to  explain  the  more  important 
metabolic  changes  occurring  in  the  organism.  The  ac- 
tion of  the  unformed  ferments  is  exerted  only  upon  the 
non-organized  matter  of  the  body.  The  organized  mat- 
ter of  the  organism,  that  which  makes  up  the  structure 
of  the  cells  aud  cell  tissue,  like  the  former,  undergoes 
change,  and  it  is  in  the  cells  themselves  that  the  most 
important  metabolic  phenomena  occur,  but  not  through 
the  agency  of  unformed  ferments.  The  various  fluids  of 
the  body,"  the  plasma  of  the  blood,  the  lymph,  etc.,  are 
carriers  of  nutritive  matter  to  the  decomposing  elements 
of  the  tissue,  and  also  carriers  of  the  decomposition 
products  from  the  tissue  elements  to  the  excretory  or- 
gan*. It  is  in  the  cells,  however,  that  metabolic  action 
manifests  itself,  but  the  cause  of  that  action  cannot  be 
explained.  It  is  something  inherent  in  the  cell  itself, 
something  on  which  the  life  of  the  organism  depends, 
and,  so  far  as  we  can  see,  is  of  the  same  nature  in  the 
single  unicellular  organism  as  in  the  larger  multicellular 
animal. 

Pfliiger95  has  attempted  to  explain  the  whole  process  of 
metabolism  on  the  supposition  of  a  partial  decomposition 
and  regeneration  of  the  living  albumin  molecule — the 
view  being  that  only  living  albumin  is  decomposed  in  the 
animal  body.  This  hypotheses  further  supposes  that  liv- 
ing albumin  is  exceedingly  prone  to  change,  while  dead 
food  albumin  is  much  more  resistant.  Now,  it  is  a  well- 
known  fact  that  the  decomposition  products  of  dead  al- 
bumin, obtainable  by  chemical  means,  are  quite  different 
in  nature  from  those  formed  by  proteid  metabolism  in 
the  living  organism.  The  former  are  amides  or  amido- 
acids,  containing  radicals  belonging  to  the  fatty  acid  or 
aromatic  series  of  compounds,  while  the  latter  decompo- 
sition products,  like  urea  and  uric  acid,  contain,  instead 
of  the  amide  group  (NH2),  the  cyanogen  group  (CN),  and 
in  this  connection  it  is  well  to  remember  that  the  latter 
products  have  never  been  obtained  by  the  decomposition 
of  dead  proteid  matter  outside  of  the  body.  Thus  Pfiii- 
ger's  hypothesis  assumes  the  conversion  of  food  albumin 
into  living  albumin  by  a  change  of  the  amide  group  into 
the  cyanogen  group,  which  change  implies  the  expendi- 
ture of  a  certain  amount  of  force,  since  the  intramolecu- 
lar motion  in  the  cyanogen  group  is  much  greater  than 
in  the  amide  group.  On  this  latter  point,  according  to 
Pfiiiger,  depends  the  easier  decomposition  of  living  al- 
bumin. 

More  recently,  Loew  and  Bokorny  have  advanced  a 
somewhat  fanciful  hypothesis,  that  the  difference  be- 
tween living  and  dead  albumin  is  to  be  found  in  the 
presence  of  aldehyde  groups  in  the  former  ;  the  presence 
of  which,  by  their  great  energy,  cause  "intense  motion 
in  the  albumin  molecule,"  which,  according  to  Loews 
opinion,  is  "the  cause  of  life." C6  The  hypothesis  is 
based  mainly  on  the  fact  that  the  living  protoplasm  of 
certain  needle-like  algse  shows  a  noticeable  reducing  ac- 
tion on  a  dilute  ammoniacal  silver  solution.  In  dead 
cells  no  such  reducing  action  can  be  obtained.  Not  very 
much  weight  is  to  be  attached  to  this  theory. 
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NUX  VOMICA(U.  S.Ph.Br.  Ph.;  Semen  Strychnin,?*.. 
C4.  ;  Xoi.r  vomique,  Codex  Med.  ;  Poison  Nut,  "Quaker 
Buttons, "etc.).  The  seed  of  Strychnos  Nitx-vomica  Linn.; 
Order,  Lor/aniitcem.  This  is  a  medium-sized  tree,  with  a 
short,  thick,  dark-grajr  trunk,  and  irregularly  spreading, 
crooked  branches  ;  branchlets  yellowish-gray,  nearly 
smooth,  di-  or  tri-ehotomousiy  branching,  ragged-look- 
ing on  account  of  the  persisting  bases  of  the  leaves,  and 
sometimes  terminating  in  a  sort  of  spine.  Leaves  oppo- 
site, thick,  short-petioled,  broadly  oval,  blunt-pointed  at 
the  base  and  apex,  entire  three-  or  four-nerved,  bright 
green  and  shining  above,  paler  below,  both  sides  smooth. 
Flowers  perfect,"  in  small,  terminal  panicles,  regular, 
pentamerous  ;  calyx  short,  five-toothed,  pubescent  on  the 
outside  ;  corolla  'funnel-  or  salver-shaped,  about  a  centi- 
metre long,  greenish-white,  five-lobed,  hairy  within  ;  an- 
thers five,  inserted  at  the  throat  of  the  corolla,  nearly  ses- 
sile. Ovary  small,  superior,  two-celled,  many-ovuled  ; 
style  single,"  long  and  slender  ;  stigma  capitate,  obscurely 
two-lobed.      Fruit  a  large,  round,  solid,   yellow  berry, 
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looking  it  n  distance  like  a  small  orange,  and  consi 
■  nish-white,  Bolid,  bitter  ; 
and  :i  few     four  or  flvi  n-shaped 

l  hr  traci  lj  partition  are  nearly  oblit- 

i  .     ,,  ill  be  described  below. 

All  parts  nf  the  nux  vomica  I 
are  bitter  ami  poisonous. 

This  mi.  pi  nit   N  a  na- 

ti\.-  of  Soutbi  in  India,  ami  of 
the  principal  islands  of  the  Aus- 
tralian  ami   Indian  groups.     It 

B  u 
<  Ihina,  ami  other  parts  of  1 1 

I'lic  drug  i~  imported  in 
large  and   increasing  quantities 
from  British  India.  Nux  vomica, 
-i  i  ange  to  say,  N  m  .1  among  the 
ancient  medicines,  even  in  its  iiu.- 
tive  countries.     In  firs) 
introdui  tion  into  Europe 
was  only   some  four  or 
ii\  1    bundrei I  5 ears  ago, 
ami  iis rally  employment 

was    as    a    p.  lisi  'M   for  (lo- 

mestic  and  farm  ver- 
min, dogs,  cats,  rats,  ami 
troublesi  >me  birds. 

DES M  [ON.        'I'  ll  c 

seed   is  round  ami  Hat, 
from  two  i"  three  centi- 
metres in  diameter,  ami 
il   balf  a  centimetre 
in  thickness  ;  concai  e  on 
one  side,  flal  or  slightly 
convex  on  tin-  other,  so  '<f 
as  1.1  lie  like  a  blood  cor- 
puscle;    thinner  in    the 
middle    than    near    the 
margin  ;    some  ti  m  e s 
moderately  benl  or  fold- 
ed :  very  hard  ami  tough. 
( >n  the  convex  surface,  at  its  centre,  is  the 
chalaza  or  scar,  where  it  was  attached  to 
the   placenta.     From  this  a  narrow-  raised 
line    runs  directly  to  a   little  protuberance 

at  the  edge  of  1  he  seed  where  it  terminates ; 

this  line  is  the  raphe,  the  protuberance,  the 

hilum,  where  the  end  of  thi'  radicle  rests. 
The  substance  of  the  seed  is  of  a  translu- 
cent iira\  or  bluish  gray  color,  hut  it  is  cov- 
ered with  a  thick  layer  of  closely  appressed,  stiff ,  glisten- 
ing hairs,  radiating  from  the  centre  of  the  sides  to  the  mar- 
gin, where,  meeting  with  those  of  the  opposite  side,  they 
form  a  sharp  luil    narrow    edge.      The  hard  and  horn  like 

albumen,  of  which  the  seeds  mostly  consist,  is  split,  by 


Fio.   262S.  —  Flowering  Branch   of 
Strychnos  Nux-voniica.    (Baillon. 


000)  solution. 


Fio.  2.'.':!.     I " i  r.it   nf   N'uT-vomica  Tree  cut   transversely,  Bhowing  the 
Seeds  much  more  numerous  and  more  regularly  arranged  than  1 

II. m  ) 

an  extensive  fissure  parallel  with  the  sides,  nearly  into 
halves;  jn  this  chink  near  the  hiluni  lies  tin-  embryo, 
about  a  centimetre  long,  having  a  short,  thick  radicle, 
ami  two  heart  shaped  foliaceous  cotyledons.     The  albu- 


men consists  of  thick  walled  parenchymatous  cells— the 
longitudinally  striate  oni 
Compobitiok       I  he    bitterness,    poisonous    character. 
ami  medical  value oi  Nux  Vomica  depend  on  thi 

two  alkaloids — ttrychniru  and  brucin  which  ex- 
ist in  tin-  sicds  in  combination 
with  a  peculiar  acid  base  called 

id,  probably  a 
tannin. 

le  these,  it  contains  a  con- 
siderable amount  of  albuminoids, 
some  fat,  resin,  and  other  com- 
mon vegetable  substances,    but 
no  starch.     The  most  important 
of     these     substs 
gtrych  .' "•     (Stryclinina 
I .  8,  Ph.  1.  was  first  dis- 
covered by  I'1  lleiier  and 
.ton  in  1818,  in  the 
of   the    nearly  re- 
lated 8.  Ignalia,  and  is, 
therefore,  one  of  the  ear- 
iesl    known    alkaloids. 
It  was    soon    afterward 

obtained  by  them  from 

the  seeds  under  notice, 
and  has  since  been  found 
in  the  wood,  hark,  and 
fruit  of  the  iiu.vvomiea- 
plant,  as  well  as  in  a  few 
other  species   of    lie 

ubrina  Linn.  ; 
8.  Tit  uti  Lesch) ;  hut  it 
is  not  found  beyond  the 
generic  limits.     It  is  ;i 
permanent       crystalline 
solid,  of  decidedly  basic 
proper!  it  s.    form  i  n  <:, 
with   many  acids,   . 
talline    salts.      It    has    ;l 
most      intensely     hitter 
taste,  although  very  in- 
soluble   in    water.*    It 
ithout  change,  hut  sublimes  with 
w    The  Pharmacopoeia  description 
is  as  follows :" Colorless,   octahedral,  or 
prismatic  crystals,  or  a   white  crystalline 
powder,  permanent  in  the  air.  odorless,  hut 
having   an    intensely  hitler  taste,  which    is 
still  perceptible  in  highly  dilute  (1  in  700,- 

and    of    an    alkaline    reaction.      Soluble    ill 
C.,700    parts  Of  water   and    110   parts    of   alcohol   at  15    ('. 

i."i'.t  1-'.  1 ;  in  2,500  parts  of  boiling  water,  and  in  12  parts 
of  boiling  alcohol  ;  also  soluble  in  ii  parts  of  chloroform  ; 
hut  almost  insoluble  in  ether  or  in  absolute  alcohol. 
.     .     .     On  adding  to  a  few  drops  of  cold,  concentrated, 

sulphuric  acid,  one  drop  of  a  solution  of  strychnine,  or  of 
any  of  ii  -  salts,  and  then  a  small  crystal  of  bichromate  of 
potassium,  a  deep  blue 
color  makes  its  ap- 
pearance, rapidly  pass- 
in":  into  violet,  then 
cherry-rid.  and  fades 
after  sonic  lime."  If 
the  strychnine  con- 
tains much  brucine  it 
will  he  reddened  by 
nitric  acid.  A  number 
of  strychnine  salts  are 
in  commerce,  but  the 
sulphate  is  in  by  far 
the  most  demand  in  th 


flkult 


n 


r  !■  1  2524.     "seed  of  same,  ami  1 
Be.  i  -       .  Bhowing  the  Kmbryo. 

Ion.) 

s  country,  and  is  understood  when 

"strychnine"  is  spoken   of  as  a  medicine.     This  salt. 

•  mlplias,  V.  s.  I'h.  is  in  large,  white,  shining, 

prismatic  crystals,  efflorescent  in  dry  air.  odorless,  hut 

having  an  intensely  hitter  taste  and  a  neutral  reaction.     It 


*  It  ia  saij  t0  give  a  distiuet  taste  to  six  hundred  thousand  parts  of 

water. 
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is  soluble  in  ten  parts  of  water  and  in  sixty  of  alcohol, 
much  more  so  in  boiling  alcohol.  There  are  numerous 
methods  of  separating  strychnine  from  mix  vomica,  all 
more  or  less  similar  ;  that  of  the  previous  U.  S.  Pharma- 
copoeia consisted  essentially  in  exhausting  it  by  boiling 
in  successive  quantities  of  considerably  diluted  hydro- 
chloric acid,  which  formed  a  hydrochlorate  with  the 
strychnine,  then  evaporating  these  solutions  to  small 
compass  and  decomposing  and  precipitating  the  two  al- 
kaloid salts  (strychnine  and  brucine)  by  means  of  lime, 
separating  and  washing  the  precipitate,  dissolving  out 
the  brucine  by  means  of  diluted  alcohol  and  then  boiling 
the  residue  repeatedly  in  alcohol,  which  removes  the 
strychnine.  This  is  recovered  by  evaporating  the  alco- 
hol, purine'd  by  redissolving  in  acidulated  water,  filtered, 
evaporated,  and  precipitated  with  ammonia. 

Brucine,  the  companion  alkaloid  of  strychnine  resem- 
bles it  in  bitterness  and  poisonous  character,  but  is  in 
every  way  milder  and  is  much  more  soluble.  It  was  dis- 
covered by  the  same  chemists,  in  1819.  Brucine  is  soluble 
in  about  eight  hundred  parts  of  water  at  the  ordinary 
temperature  and  in  a  hundred  and  fifty  parts  of  boiling 
water.  In  alcohol  it  dissolves  to  almost  any  extent  (one 
and  a  half  part).  Its  reaction  with  strong  nitric  acid  is 
highly  characteristic  ;  with  this  it  gives  a  blood-red  color, 
fading  out  through  orange  and  yellow. 

The  proportion  of  these  alkaloids  in  Nux  Vomica 
varies  considerably,  but  from  one-fourth  to  one-half  of 
one  per  cent,  of  the  first,  and  from  one-tenth  to  one  per 
cent,  of  the  latter  are  given  by  Fliickiger  in  the  Pharma- 
COgraphia.     This  amount  is  often  exceeded. 

Action  and  Use. — The  action  of  Nux  Vomica  is  es- 
sentially that  of  its  contained  strychnine,  the  brucine  be- 
ing overshadowed  by  it  as  the  lesser  cinchona  alkaloids 
are  by  quinine.  Strychnine,  then,  is  one  of  the  most  in- 
tense and  energetic  of  poisons,  acting  deleteriously  upon 
nearly  all  forms  of  animal  and  vegetable  life.  There 
are,  however,  considerable  differences  in  the  susceptibil- 
ity of  different  creatures  to  its  influence,  and  in  general 
tin isc  which  are  destitute  of  or  have  but  a  primitive  ner- 
vous system,  withstand  it  better  than  the  higher  organ- 
isms. Thus,  as  an  antiseptic  or  anti-ferment,  it  is  less 
efficient  than  quinine  and  other  things  far  less  poisonous 
to  man.  Many  of  the  animals  included  under  the  term 
infusoria  withstand  it  well ;  mollusks,  leeches,  and  cock- 
roaches are  not  very  susceptible  to  it.  Hens,  some  other 
birds,  and  guinea-pigs  require  larger  doses  than  most 
animals  of  their  size  ;  and,  finally,  at  least  one  bird  and 
one  insect  can  use  as  daily  food  a  considerable  amount  of 
it,  for  a  certain  kind  of  crow  is  said  to  eat  the  bitter  pulp 
of  the  Nux-Vomica  fruit,  and  the  seeds  of  Ignatia,  con- 
taining as  much  or  more  strychnine  than  Nux  Vomica, 
are  not  infrequently  worm-eaten.  All  these  instances, 
however,  but  little  affect  the  truth  of  the  general  state- 
ment.that,  at  least  for  the  higher  animals,  Strychnine  is 
a  violent  and  frightful  poison.  It  is  received  readily 
through  the  usual  channels  of  absorption — the  stomach 
or  intestine,  rectum,  subcutaneous  tissues,  or  serous  sur- 
faces, and  it  acts  with  great  rapidity.  It  is  eliminated, 
like  most  alkaloids,  by  the  kidneys,  but  rather  slowly, 
and  on  this  account  may  be  slightly  cumulative.  Toler- 
ance, by  continued  use,  is  not  much  increased.  The 
general  action  of  a  person  or  animal  suffering  from 
strychnine-poisoning  has  been  often,  and  not  inaptly, 
compared  to  that  of  a  patient  having  tetanus,  excepting 
that  the  course  of  the  former  is  c6ndensed  into  as  few,  or 
fewer,  hours  than  the  latter  has  days.  The  masseter  mus- 
cle is  less  early  affected  by  strychnia  than  by  tetanus.  The 
general  symptoms  are  as  follows :  If  taken,  as  is  usual,  by 
the  stomach  in  a  sufficient  dose  to  prove  fatal,  its  effects 
are  felt  in  from  five  to  thirty  or  more  minutes  after  being 
swallowed.  A  period  of  restlessness,  of  a  suffocative  sen- 
sation, or  of  trembling  may  be  first  noticed,  but  is  as  often 
absent,  and  the  first  symptom  is  then  the  characteristic 
convulsion.  This  is  a  sudden  clonic  attack  upon  all  the 
voluntary  muscles  :  the  face  is  twitched,  the  limbs  jerked 
and  extended,  the  abdomen  stiffened,  the  thorax  held, 
and  respiration  impaired,  and,  finally,  the  attack  becom- 
ing more  tonic,  ends  in  violent  opisthotonos.     After  last- 


ing a  minute  or  so  it  passes  off,  and  the  patient  lies  re- 
laxed and  weak,  sweating  profusely,  without  pain,  and 
with  a  clear  but  anxious  mind.  There  is  not  thecoma  of 
epileptiform  or  uremic  attacks;  consciousness  and  the 
special  senses  are  not  impaired.  The  intermission  lasts 
but  a  few  minutes,  when  the  convulsion  is  renewed  u  i 1 1  ■ 
greater  severity,  lasts  perhaps  longer,  and  leaves  the  suf- 
ferer more  exhausted  and  distressed.  So  the  attacks  go 
on  increasing  in  violence  and  frequency  until  thej  may 
be  almost  constant,  and  the  patient  dies  in  one  of  t  lie  con- 
vulsions, or  he  may  pass  away  by  simple  exhaustion  be- 
tween them.  Occasionally  death  occurs  in  the  second  or 
third  convulsion  ;  it  has  clone  so  in  the  first,  but  usually 
half  a  dozen  or  so  occur  before  the  end.  Death  comes 
with  great  rapidity,  sometimes  in  less  than  half  an  hour 
from  the  receipt  of  the  poison  ;  perhaps  an  hour  is  not 
far  from  the  average.  If,  on  the  other  hand,  the  pa- 
tient is  to  recover,  the  convulsions  quickly  become  less 
severe  and  frequent,  and  in  two  or  three  hours  have  dis- 
appeared entirely,  leaving  prostration  and  muscular  sore- 
ness behind.  Reflex  action  during  strychnine-poisoning 
is  exaggerated  enormously — a  touch  of  the  body,  jarring 
the  bed,  a  breath  of  air,  noise,  or  anything  which  may 
take  the  attention  of  the  sufferer,  being  responded  to  by  a 
convulsion — in  fact,  most  of  those  occurring  in  the  course 
of  its  action  are  produced  in  this  way.  It  has  even  been 
doubted  whether  the  spinal  cord  could  originate  an  attack. 

The  physiology  of  the  strychnine  convulsion  has  been 
carefully  studied,  and  its  nature  is  pretty  well  settled. 
That  it  is  of  spinal  origin  was  long  ago  proved  by  Magen- 
die,  and  has  been  many  times  confirmed  since  by  the  fol- 
lowing facts  amorig  others  :  1,  It  does  not  take  place 
unless  the  poison  is  allowed  to  reach  the  spinal  cord,  either 
by  absorption  or  by  direct  application  ;  2,  destruction  of 
this  centre  suppresses  it  ;  3,  it  takes  place  after  the-cord 
has  been  separated  from  the  brain.  Strychnine  has  been 
shown  also  not  to  affect  in  any  marked  degree  the  afferent 
or  efferent  nerves  or  the  muscles  ;  most  of  the  ganglionic 
centres,  however,  are  more  or  less  stimulated  by  it.  The 
vaso-motor  centres  are  also  stimulated  by  it,  and  contrac- 
tion of  the  smaller  blood-vessels,  with  increased  blood- 
pressure,  follows.  The  heart  beats  with  great  rapidity 
during  the  convulsions. 

Small  or  medicinal  doses  produce  a  condition  of  quick 
responsiveness,  amounting  sometimes  to  nervousness  and 
trembling  and  sudden  starts.  The  special  senses  appear 
to  be  quickened  by  it,  peristalsis  of  the  bowels  is  .stimu- 
lated slightly,  and  nutrition  in  general  is  improved.  It  is 
generally  prescribed  with  these  effects  in  view  :  First,  as 
a  tonic,  it  is  in  very  frequent  employment  ;  by  its  bitter 
taste  it  may  stimulate  the  stomach  to  greater  digestive 
power,  as  other  bitters,  say  gentian,  do  ;  but  in  this  par- 
ticular respect  it  is  doubtful  if  it  equals  that  simple  bit- 
ter. Its  stimulating  action  upon  the  active  centres  of 
motion  and  nutrition,  however,  come  here  into  play,  and 
enable  it,  where  really  needed,  to  do  what  the  simple  bit- 
ters cannot.  In  general,  and  especially  in  nervous,  de- 
bility, and  in  functional  atony  of  the  stomach  and  bowels, 
it  is  perhaps  the  best  tonic  in  the  world.  Secondly,  as 
a  laxative,  the  same  requirement,  of  want  of  nervous 
tone — that  is,  inactivity  due  to  want  of  nervous  power  to 
cause  peristaltic  contraction — is  the  important  indication 
for  its  use,  and  then  it  should  be  associated  with  locally 
acting  cathartics  to  provide  the  required  .stimulus.  Com- 
binations of  this  sort  are  among  the  most  satisfactory 
remedies  for  chronic  or  indolent  constipation.  It  is  often 
of  great  utility  in  dyspepsia  and  in  atonic  diarrhoea,  es- 
pecially in  hot  countries.  Retention  of  urine,  when  elite 
to  an  atonic  bladder,  is  occasionally  benefited  by  it ;  pa- 
ralysis is  less  frequently  so.  Amaurosis  is  benefited  by 
it,  and  it  is  useful  in  the  debility  of  alcoholic  or  tobacco 
excess.  The  night-sweats  of  phthisis  and  the  expectora- 
tion of  chronic  bronchitis  are  sometimes  reduced  by  its 
use.  It  is  said  to  be  something  of  an  aphrodisiac,  and 
may  be  given  for  sexual  debility,  especially  that  of  Nine- 
real  excess.  Hysteria,  chorea,  melancholia,  etc.,  are  fre- 
quently treated  empirically  by  strychnine  with  benefit. 

Strychnine-poisoning  should  be  met  with  all  the  prompt- 
ness possible  ;  tannin  should  be  given,  and,  if  the  case  lie 
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Been  earlj  enough,  emesis  Bhould  be  provoked  as  booh  as 
possible  .  this  may  be  done  by  the  administration  of  apo 
morphine,  mustard,  or  zinc  Bulphate.  Then  chloral  and 
bromide  are  to  be  given  in  large  doses,  to  be  followed  by 
inhalations  oi  chloroform.  Everj  cause  oi  excitement 
is  to  be  avoided  as  far  as  possible;  and  Btimulanta  must 
be  l^  i  \  en  w  ben  needed. 

Administration.  N  u  i  Vomica  can  be  given  in  sub- 
Btance to  the  extent  oi  one  or  two  decigrams  (gr.  ij.  t<> 
iii  )  if  desired,  as  a  tonic  :  bul  owing  to  the  difficult}  of 
pulverizing  it,  and  the  eligibility  of  its  preparations,  it  is 
seldom  employed  in  this  way.  Theabstracl  (Abstraetum 
Vucis  Vomica,  U.  8.  Ph.)  is  a  solid  extract  reduced  by 
i  hi  milk  to  a  uniform  strength  just  double  that  of 
the  crude  substance.  I  ►pse,  five  or  ten  centigrams  (gr.  j.) ; 
it  is  well  adapted  for  use  in  pills  or  powders.  The  older 
extract  {Exlractwm  Nucis  vomica,  v.  S.  Ph.)  varies  in 
strength,  l>ut  represents  eight  or  ten  times  its  weight  of 
the  powdered  Nu\  Vomica.  Dose,  one  <>r  two  centi- 
grams. The  fluid  extract  [Extractum  Nucis  Vomica 
Fluidum,  U.  B,  Ph.  ;  Btrength,  j-)  is  but  little  employed, 
as  the  tincture  [Tinetura  Nucis  Vomica,  U.  8.  Ph.; 
Btrength,  ',  i  is  more  convenient,  of  the  officinal  sulphate 
of  strychnine  [Btrychnina  Sulphas,  V .  S,  Ph.)  the  tonic 
dose  is  about  a  milligram  (0.001  =  gr.  •/,.)  ;  as  a  spinal 
stimulant,  Bay  twice  as  much — more  than  this  maj  be  fol- 
lowed by  twitching  of  the  muscles — three  centigrams  (gr. 
ss.)  has  proved  fatal;  five  would  generally  be  so.  The 
pure  alkaloid,  strychnine,  though  ollicinal,  is  seldom  dis- 
pensed, bul  is  employed  in  making  the  citrate  of  iron  and 
strychnine  (Ferri  et  Strychnin®  Oitras,  U.  8.  Ph.),  con- 
taining one  per  cent,  of  strychnine,  and  the  so-called 
syrup  of  the  triple  phosphates  (Syrupus  Ferri,  Quinina 
etStrychnina  Phosphatum,  I'.S.  Ph.).  Of  these  the  former 
is  seldom,  the  latter  very  frequently,  employed.  Below 
are  the  proportions  of  its  ingredients: 

Phosphate  of  iron 133  parts. 

Quinine  133     " 

Strychnine 4       " 

Phosphoric  acid 800 

Sugar 6,000      " 

Distilled  water  enough  to  make 10,000 

Dose,  from  two  to  live  or  six  grams  or  cubic  centi- 
metres (2  to  6  gm.  =  3  ss.  ad  3  jss.). 

Allied  Plants. — The  genus  comprises  about  sixty 
trees,  shrubs,  or  twiners  growing  in  tropical  Asia  or 
America,  many  of  which  are  of  well-known  poisonous 
properties.  Besides  the  subject  of  this  article,  S.  Ignatii 
Berg,  a  climbing  shrub  of  the  Philippine  Islands,  the 
source  of  St.  Ignatius  Bean  (fgnatia,  U.  S.  Ph.);  S.  colu- 
brina  L.  of  the  .Moluccas,  and  S.  Tieuie  Lcsch,  of  Java, 
and  probably  Others,  contain  the  same  poisonous  alkaloid. 
8.  Castelnaana  Weddell,  8.  lozifera  Benth.,  B.  Or&vauxi 
Baillon,  and  others  in  South  America  are  sources  of  Cu- 
rare; while  still  others  are  used  as  arrow  poisons  in  other 
countries.  Some  species,  on  the  other  hand,  as  S.  pota- 
torum Linn.,  and  8.  inocua  Delile,  are  said  to  be  innocent, 
or  even  edible  ;  >'.  Gautheriana  is  the  origin  of  the  Chi- 
nese remedy  Hoang  Nan.  The  order  to  which  Strych- 
nos  doubtfully  belongs  is  chiefly  tropical,  and  in  its  three 
hundred  and  fifty  species  includes  but  few  of  medical 
interest.  Among  these  are  Qelsemium  and 
Baillon  considers  the  Strychnia  as  q  suborder  of  6 
nacea. 

Allied  Drugs. — In  its  special  character  as  a  Bpinal 
excitant  Nux  Vomica  has  not  many  associates  among 
medicine--,  although  a  number  are  known  to  the  physi- 
ologist. Thebaine,  one  of  the  minor  alkaloids  of  opium, 
produces  similar  convulsions,  and  it  is  probable  that 
upon  particularly  favorable  persons  morphine  itself  may 

do  so  ;   but  the  narcotic  effects  of  this  alkaloid  are  so  pre- 
eminent that  the  convulsive  power  is  scarcely  ever  no- 
ticed.    Nicotine,  gelsemine,  buxine,  and  others  arc  also 
said  to  have  this  property,  but  in  a  greatly  inferior  di 
As  tonic.  Cinchona  and  the  simple  bitters  may  be  com 

pared  with  it.    see  also  Curare. 

W.  P.  Bolles. 


NYSTAGMUS.  This  is  the  name  given  to  that  pecu- 
liar affection  w  hieh  manifests  itself  in  a  continued  rhyth- 
mical oscillation  of  the  globe  of  the  i  j  e 

It  is  usually,  though  not  alwaj  s,  bilateral,  and  w  hen  so, 
the  eyes  are  associated  in  their  movements  both  In  time 

and  direction.  The  varieties  commonly  de- 
scribed are   the   horizontal,    the   vertical,    the 

rotating,  and  the  mixed.     These  nara< 

descriptive  of  the  apparent  motion  of  the  cor- 
nea, and  do  not  denote  any  radical  difference 
in  the  character  of  the  disease  itself,  which 
in  every  case  is  a  partial  rotation  oi  the  globe 
about  the  axis  of  the  particular  pair  of  mus- 
cles that  is  affected,  or  in  mixed  nystagmus 
the  mechanical  resultant  of  two  such  syn- 
chronous rotations.  By  far  the  most  com- 
mon is  the  horizontal  variety,  produced  by 
the  alternating  movement  of  the  external  and 
internal  recti  muscles,  it  would  be  well 
simulated  by  keeping  the  <  yes  fixed  on  a  dis- 
tant object  which  moved  constantly  from  side 
to  side,  through  an  angle  of  forty  or  forty-five 

-  and  at  a  rale  of  < .lie  hundred  to 
one  hundred  and  fifty  vibrations  a  minute. 
The  excursion  inward  and  outward  is  often 
the  same,  and  the  rate  of  departure  and  re- 
turn uniform  ;  but  this  is  not  always  the  case, 
as  the  accompanying  tracings  will  illustrate. 
They  are  reduced  copies  from  liachlmann, 
anil  are  similar  to  tracings  that  would  be  made 
on  a  tape  that  was  moving  upward  over  a 
fig.  2j-.»5.  point  on  the  centre  of  the  cornea  at  a  uniform 
rate  of  speed.  They  are  not  actual  delinea- 
tions, but  are  typical  of  three  rather  characteristic  vari- 
eties, which  are  described  by  him.  Vertical  nystagmus 
is  very  similar  in  appearance  to  the  horizontal,  except  that 
the  direction  of  the  movement  is  that  which  would  nat- 
urally be  produced  by  the  superior  and  inferior  recti,  and 
the  excursion  is  less,  thus  corresponding  to  the  Btrength 
of  the  muscles.     The  marked  difference  in  appearance 

between  this  and  the  same  affection  of  the  obliqui  is  be- 
cause the  axis  of  revolution  in  this  last  passes  through  the 
cornea,  so  that  the-  conspicuous  part  of  the  eye  is  not  dis- 
placed but  merely  turned,  showing  more  distinctly  the 
character  and  less  distinctly  the  amount  of  the  motion 
imparted.  Nystagmus  is  not  primarily  a 
muscular  disease,  but  must  he  looked  upon 
as  one  of  the  neuroses,  similar  in  very  many 
respects  to  other  rhythmical  tremors  which 
affect  the  hand,  the  head,  and  certain  other 
members.  As  nystagmus  is.  in  the  great 
majority  of  cases,  found  in  eyes  not  other- 
wise perfect,  but  in  which — on  account  of 
anomalies  of  refraction  or  the  refractive  me- 
dia, or  from  faults  of  development  or  dis- 
eased conditions  of  the  retina  and  percipient 
apparatus — the  visual  power  is  far  below  the 
standard,  it  seems  natural  to  explain  this  in- 
cessant motion  by  the  effort  of  the  patient 
thus  to  compensate  for  the  impaired  function 
by  obtaining  the  image  on  two  parts  of  the 
retina  at  nearly  the  same  time.  Tin-  ex- 
planation is  suggested  in  a  variety  of  ways. 
Amblyopic  patients  will  count  lingers  more 
readily  when  the  hand  is  passed  to  and  fro  in 
front  "of  them  than  when  it  is  held  steadily 
in  one  position.  .V  star,  or  other  small  and 
indistinct  object,  is  occasionally  seen  with 
greater  clearness  by  looking  a  little  away  from 
it  for  an  instant.  When  looking  at  the  macula 
through  one  <<(  the  lenses  of  the  ophthalmo- 
scope, its  definition  is  apparently  improved 
by  slightly  rotating  the  handle  of  the  instru- 
ment so  as  to  displace  its  image  momentarily  on  the  retina 
of  the  observer.  This  theory,  which  is  suggested  to  a 
casual  and  superficial  observer,  is  entirely  inadequate  to 
account  for  the  intimate  relations  and  the  many  analogies 
that  exist  between  this  and  other  neuroses  of  central  ori- 
gin.    Thus  nystagmus,  like  the  shaking. of  the  band  and 
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head  in  cases  of  so-called  palsy,  usually  ceases  entirely 
during  sleep.  Nystagmus  is,  too,  like  the  other  tremors, 
occasionally  under  the  control  of  the  will.  It  is  much 
influenced  by  mental  and  emotional  excitement.  It  is 
varied  in  its  intensity  by  heat  and  cold,  and  other  influ- 
ences that  may  be  brought  to  bear  on  the  cir- 
culatory and  vasomotor  systems.  It  is,  like 
the  neuroses  of  this  class,  somewhat  lessened 
by  small  doses,  and  increased  by  larger  doses 
of  alcoholic  stimulants.  Its  place  in  a  patho- 
logical seuse  is  further  established  by  the 
fact  that  it  may  exist  in  eyes  whose  vision  is 
in  no  way  impaired,  as  also  by  its  well-known 
frequency  among  the  victims  of  those  disor- 
ders which  seem  to  be  the  result  of  arrested 
development  or  hereditary  taint.  Its  ana- 
tomical relations  are  equally  significant.  It 
has  been  produced  by  passing  a  current  of 
electricity  through  the  upper  portion  of  the 
severed  spinal  cord,  also  by  the  passage  of  a 
probe  into  the  region  of  the  corpora  striata 
and  the  optic  thalami.  It  has  been  noticed 
after  the  invasion  of  the  floor  of  the  fourth 
ventricle  by  a  cysticercus,  and  it  has  been 
associated  with  sclerotic  changes  or  apoplec- 
tic effusions  into  this  immediate  neighbor- 
hood. It  is  never  intimately  connected  with 
lesions  of  the  upper  and  more  peripheral 
parts  of  the  brain. 

In  miners,  nystagmus  sometimes  appears 
after  a  period  of   years,  during  which  they 
have  habitually  worked  with  the  eyes  in  a     Fig.  252?. 
constrained  position.    It  may  disappear  after 
complete  cessation  from  labor,  to  return  again  if  work  is 
resumed  for  any  length  of  time  ;  showing  in  this  a  strik- 
ing resemblance  to  writer's  cramp. 

Concerning  the  treatment  of  this  disease  there  is  little 
to  be  said,  since,  with  the  exception  of  the  few  hints  that 
may  be  gathered  from  the  above  allusions  to  the  circum- 
stances by  which  it  is  likely  to  be  affected,  there  is  almost 
nothing  to  do  for  it  apart  from  what  would  naturally  be 
done  for  the  troubles  which  so  often  exist  in  connection 
with  it.  Special  cases  have  been  found  to  depend  on 
conditions  of  the  organs  of  vision  that  were  amenable  to 
change  or  treatment,  and  to  have  improved  or  disap- 
peared when  these  were  relieved.  But  for  nystagmus 
itself  there  seem  to  be  no  special  indications,  as  it  is  rarely 
cured  and  rarely  disappears.  Cases  have  been  reported 
in  which  the  trouble  was  dependent  on  the  effort  of  fixa- 
tion, in  which  it  co-existed  with  convergent  strabismus 
and  disappeared  when  that  was  relieved  by  a  tenotomy, 
and  in  which  it  depended  upon  binocular  vision  and  dis- 
appeared when  one  eye  was  covered.  The  principal  in- 
terest that  attaches  to  this  affection  is  that  which  is  felt  in 
connection  with  all  unsolved  medical  problems,  and  with 
the  use  that  may  be  made  of  it  as  a  means  of  locating  en- 
croaching disease  of  which  it  is  a  symptom. 

William  S.  Dennett. 

OAK  ORCHARD  ACID  SPRINGS.  Location  and  Post- 
Office,  Oak  Orchard,  Orleans  County,  N.  Y. 

Access.— By  the  New  York  Central  &  Hudson  River 
Railroad  to  Medina  ;  thence  by  carriage,  six  miles,  to  the 
springs. 

Analysis  (J.  R.  Chilton,  M.D.). — One  pint  contains  : 

Grains. 

Sulphate  of  magnesia 1 .035 

Sulphate  of  alumina 1 .210 

Sulphate  of  lime 4.950 

Protosulphate  of  iron 1 .790 

Silica. 0.130 

Organic  matter 0.422 

Free  sulphuric  acid 10.370 


Total 19.907 

Therapeutic  Properties. — The  presence  of  a  de- 
cided amount  of  free  sulphuric  acid  renders  this  water 
interesting,  to  say  the  least.  There  are  only  two  other 
such  examples  in  this  country —Byron,  in  the  same 
county,  and  at  Tuscarora,  in  Canada.     There  is  none  in 


Europe,  but  several  have  been  found  in  New  Granada, 
South  America. 

As  an  astringent  it  is  useful  in  haemorrhages  and  diar- 
rhoeas, and  it  is  said  to  be  efficient  in  the  treatment  of 
chronic  ulcers  and  other  sores,  used  topically. 

67.  B.  F. 

OAK,  WHITE  (Quercus  Alba,  U.  S.  Ph.).  The  bark 
of  Quercus  alba  Linn.;  Order,  Gv/pulifercB,  the  common 
White,  or  Pasture  Oak  of  North  America.  "  In  nearly 
flat  pieces,  deprived  of  the  corky  layer,  about  a  quarter 
of  an  inch  (6  millimetres)  thick,  pale-brown  ;  inner  sur- 
face with  short,  sharp,  longitudinal  ridges  ;  tough  ;  of  a 
coarse,  fibrous  fracture  ;  a  faint,  tan-like  odor,  and  a 
strongly  astringent  taste,"  (U.  S.  Ph.).  It  is  generally 
crushed  to  a  coarse  fibrous  powder  for  medical  purposes. 
In  nearly  all  temperate  countries  some  locally  occurring 
oak  is  used  as  an  astringent ;  the  British  Oak,  Q.  Robur 
Linn.,  in  Europe  (Querent  Cortex,  Br.  Ph.;  Cortex  Opti- 
cus, Ph.  G.;  Ecorce  du  Chine  blanc,  Codex  Med.);  the 
Holly  Oak,  Q.  Ilex  Linn.  (Ecorce  du  C/tene  vert,  Codex 
Med.'),  in  France  and  elsewhere.  In  our  own  country, 
also,  other  species  besides  the  White  Oak  are  sometimes 
used  and  were  formerly  officinal  (Q.  coccinea  vel  tinctoria 
Gray.  etc.). 

White  Oak  Bark  is  simply  an  astringent.  It  contains 
considerable  tannic  acid,  probably  identical  with  the  qm  r- 
citannic  acid  of  Q.  Robur,  and  a  little  coloring  matter. 

It  is  used  in  decoction  for  cracked  or  tender  nipples, 
indolent  granulations,  leucorrhoea,  etc.,  but  is  seldom 
given  internally. 

Allied  Plants,  etc. — SeeNuTGALLs.  The  acorns  of 
Q.  Ballota  (Gland  doux,  Codex  Med.)  and  of  other  spe- 
cies are  also  used  abroad,  roasted  and  ground,  as  substi- 
tutes for  coffee.  W.  P.  Bolles. 

OATS  (Gruau  a" Amine  ou  Grvau  de  Bretagne,  Codex 
Med.).  The  common  Oat,  Arena  sativa  Linn.,  Order, 
GframinecB,  although  a  most  useful  article  of  food  and 
fodder,  is  not  a  medicine,  and  is  only  noticed  here  out  of 
deference  to  its  place  in  the  French  Pharmacopoeia.  It 
was  formerly  officinal  in  the  United  States  and  else- 
where, but  has  been  very  properly  dropped  from  our 
Pharmacopoeia.  The  oat  differs  from  the  other  common 
grains  in  the  relatively  large  amount  of  cuticle  and  husk 
of  which  it  consists,  making  it,  when  ground  and  used 
without  hulling  or  sifting,  less  completely  digestible  than 
the  meals  of  other  grains,  and  partly  on  this  account 
more  laxative  ;  when  finely  sifted  the  difference  is  less 
marked.  A  decoction  of  whole  or  coarsely  broken  Oats 
is  slightly  diuretic,  as  are  the  decoctions  of  other  grasses 
(Couch  Grass,  for  instance).  Gruels  and  porridges  for 
the  sick  are  perhaps  more  frequently  made  of  oatmeal 
than  other  meals,  and  they  are  considered,  without  very 
good  reason,  more  nutritious.  The  "  axenin  "  of  Oats  does 
not  differ  much  from  the  vegetable  casein  of  other  plants. 

Allied  Plants,  etc. — See  Starch.      IF.  P.  Bolles. 

OBERSALZBRUNN  is  a  health-resort  near  Freiburg, 
in  Prussia,  which  is  visited  on  account  of  its  alkaline- 
saline  springs.  It  lies  in  a  pleasant  valley  at  an  elevation 
of  about  1,250  feet  above  the  level  of  the  sea.  There  are 
nine  mineral  springs  in  the  place,  of  which  three,  the 
Oberbrunnen,  Miihlbrunnen,  and  Demutquelle,  are  em- 
ployed chiefly  for  internal  use,  the  others  for  bathing. 
The  following  is  the  composition  per  1,000  parts  of  two 
of  these  springs  : 

Oberbrunnen.      Mnhlbrunnen. 

Sodium  bicarbonate 2.424  1.803 

Lithium  bicarbonate 0.013  0.007 

Magnesium  bicarbonate 0.504  0.582 

Calcium  bicarbonate U.47S  0.584 

Ferrous  bicarbonate 0.0003  0.001 

Sodium  sulphate 0.477  0.340 

Sodium  chloride 0.171  0.085 

Organic  matters,  etc 0.059  0.052 

Total  solids 4.1263  3.454 

There  is  a  considerable  amount  of  free  carbonic-acid  gas. 

The  waters  of  Obersalzbrunn  are  recommended  chiefly 
in  the  treatment  of  catarrhal  affections  of  the  respiratory 
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and  d  lystems,  gout,  and  gravel.     The  waters  are 

employed  as  drink,  in  baths,  and  in  inhalations.  The 
whey  and  herb-cures  arc  also  used  to  some  extent, 
The  season  extends  from  Max  to  October,         /'.  L.  8. 

OBESITY  (Obesitas,  from  ob,  on  account  of,  and  prob- 
ablj  i  turn,  from  < do  to  eal  i, 

hi  i  imii.in  Obesitj  signifies  an  excessive  produc- 
tion of  adipose  matter,  which  is  deposited  chiefly  in  the 

subcutaneous,  intermuscular,  and  sub us  cellular  tis- 

Mir-     Tin-  la:  in  the  nates,  th 

back  of  the  neck,  the  abdomin  ilular 

tissue,  and  the  mesentery.  No  8uch  excess  i-  found  in 
the  eyelids,  penis,  or  Bcrotum, 

Etiology.  Predisposing  Causes.  Heredity  isundoubt- 
i  dlj  "iic  of  the  mosl  important  determining  influences,  as 
evidenced  bj  the  prevalence  of  corpulence  in  some  fam- 
ilies for  several  generations.  Those  periods  of  life  in 
«  ideh  nutrition  is  active  and  muscular  exercise  deficient 
are  found  most  prone  to  excessive  accumulation  of  fat. 
These  are  infancy  and  sometimes  middle  age,  extending 
to  senility.     Females  are  more  inclined  to  corpulence  than 

male-,  on  account  of  less  active  habits.      Low   mental  de- 

velopment  operates  in  the  same  way.  The  association  of 
excessive  adipose  deposit  w  ith  good  nature  and  indolence 
is  correctly  explained  by  supposing  the  first  to  be  the  con- 
sequence of  the  other  two,  lather  than  the  cause,  as  is 
commonly  supposed.  The  influence  of  race  is  shown  by 
the  prevalence  of  corpulence  among  the  Hottentots; 
while  the  climate  of  low,  moist,  and  cool  regions  is 
found  conducive  to  tins  condition. 

Exciting  Causes. — 'The  corpulent  are  generally,  but 
not  invariably,  great  eater-.  Some  individuals  fatten  on 
any  I I,  but  observation  shows  that  fatty  and  hydro- 
carbonaceous  articles  of  tliel  are  most  conducive  to  ac- 
cumulation df  adipose.  The  corpulent  are  mostly  large 
consumers  of  water  and  other  beverages.  Alcoholic 
drinks  conduce  to  corpulence  so  far  a-  they  promote 
digestion  and  retard  oxidation  of  tissues,  by  furnish- 
ing material  for  vital  combustion  and  the  production 
of  animal  heat.  In  this  way  beer  and  the  swirl  wine- 
are  especially  efficient.     Deficient  muscular  exercise  and 

excess   of   sleep    diminish    the   oxidation    of    ti-siies    and 

favor  accumulation  of  fat.  Haemorrhages  diminish  the 
proportion  of  red  blood-corpuscles  and  reduce  their  oxi- 
dizing action,  so  that  fat  accumulates,  unle-s  the  bleeding 
be  so  excessive  as  to  seriously  impair  nutrition.  Convales 
cence  from  prolonged  sickness  favors  the  same  result  by 
free  indulgence  of  a  good  appetite  and  reduced  oxidation 
of  tissues  from  impoverished  blood  and  rest.  Deficiency 
of  sunlight  retards  oxidation  by  withdrawal  of  stimulus 
to  all  vital  processes. 

Symptoms.  —Under  this  head  are  included  various  as- 
sociated conditions  growing  out  of  accumulation  of  fat. 
In  -onie  cases  large  adipose  deposit  is  accompanied  with 
increased  muscular  development  and  a  vigorous  condi- 
tion of  the  nervous  system,  and  then  a  high  degree  of 

muscular    and    intellectual    activity    is    maintained  ;    but 

such  instances  are  exceptional.  Without  corresponding 
muscular  growth,  augmented  weight  offers  increased 
resistance  and  diminished  activity  of  movement,  result 
ing  in  constant  aggravation  oi  the  troubles.  The  heart 
and  lungs  are  less  taxed  than  in  the  normal  condition, 
and  diminution  of  function  ensues,  followed  by  deteriora- 
tion  of  structure.      There   is   unusual   tendency  to   fatty 

degeneration  of  various  organs,  and  to  sudden  death 
from  rupture  of  the  heart  or  cerebral  arteries;  while 
palpitation  and  dyspnoea  from  moderate  exertion  effect- 
uallj  prevent  those  activities  which  might,  by  tree  oxida- 
tion of  tissues,  reduce  the  burden.     Lowered  decarbon- 

i/alioli    of   the   blood,  by   deficient    pulmonary   action,   at 

the  same  time  depress, 'S  the  mental  operations,  and  in- 
duces somnolence. 

Plethora  is  a  sure  concomitant  of  corpulence,  and  this, 

coupled  with  feeble  pulmonary  action,  predisposes  to 
congestions  and  passive  haemorrhages,  varicose  veins, 
piles,  and  epistaxis  are  frequent  consequences,     Along 

with  the  palpitation  and  dyspmea  before  mentioned,  n\  e 
find    vertigo,    headache,   and  Sometimes   disturbances  of 


Bight  and  hearing.  The  sexual  appetite  is  usually  di- 
minished, and  impotem  erility  is  an  accompani- 
ment.     Owing    lo    inability   to    radiate    the   animal   heat 

readily,  the  equilibrium  of  temperature  is  often  dis- 
turbed, and  a  proueness  to  catarrhal  affections  of  the 
respiratory  and  alimentary  mucous  tracts  ensues  The 
inactive  habits  resulting  from  corpulence  cause  deficient 
oxidation  in  retrograde  metamorphosis,  with  retention 
of  urates  in  the  blood  and  production  of  gOUt.  Perspira- 
tion is  usually  excessive  and  acid,  causing  troublesome 
chafing  and  excoriations. 

One  of  the  most  celebrated  examples  of  obesity  was 
Daniel  Lambert,  an  Englishman,  who  died  at  the  age  ol 
forty  year-,  in  1809.  lb-  was  li\e  feet  eleven  inches  in 
height,  ami  weighed  seven  hundred  and  thirty-nine 
pounds.  The  large6t  man  of  whom  we  have  a  precis,. 
account  was  Mil,-  Dardcn,  who  wa-  born  in  North 
Carolina  in  lT'.rs,  and  died  in  Tennessee  in  1857.  lb 
was  seven  feet  six  inches  in  height,  and  weighed  rather 

more  than  one  llioii-and  pounds  at  the  lime  of  his  death. 
Until  1858  In    was  active  and  able  to  labor,  but  after  that 

time  never  left  home  except  in  a  wagon, 
Pathology.— The  fundamental  pathological  condition 

is  want  of  equilibrium  between  assimilation  and  di-as- 
similatinn,  from  excess  in  nutrition,  together  with  defect 
in  the  oxidizing  processes  carried  on  by  the  lungs  and 
kidneys.  The  heart,  though  large,  is  so  infiltrated  with 
fat  that  its  action  is  impeded,  and  the  liver  is  similarly 
affected.  The  stomach  and  pancreas  are  larger  and  more 
active  than  the  proper  nutrition  of  the  body  requires. 
The    kidneys,    spleen,    and    lymphatics    are   small.      The 

blood,  though  abundant,  is  generally  deficient  in  red 
corpuscles,  and  unlit  for  carrying  the  due  amount  of 
oxygen  required  for  such  combustion  ol  tissues  as  would 
repress  over-nutrition. 

Prognosis. — The  conditions  coexistent  with  obesity 
are  incompatible  with  longevity.  Death  may  occur  with- 
out warning  in  early  lit,-  from  syncope,  due  to  oppression 
of  the  heart  by  the  weight  of  its  tatty  burden,  but  oftencr 

in  middle  age  from  degeneration  in  the  vascular  system. 
The  most  common  catastrophes  ol  this  nature  are  breach 
of  the  cardiac  walls  and  rupture  of  a  cerebral  artery. 

Treatment. — This  consists  rather  in  regimen  than  in 
medication.  The  two  objects  to  be  attained  are  restric- 
tion of  such  food  as  conduces  to  accumulation  of  fat.  and 
increase  of  the  process  of  oxidation.  Those  elements  of 
food  which  contribute  to  Btorage  of  fat.  must,  as  far  as 
practicable.  In-  substituted  by  other  articles  of  diet. 
Fatty,  saccharine,  and  farinaceous  substances  should  be 
avoided,  and  the  appetite  must  be  satisfied  with  lean  ani- 
mal food,  and  such  vegetables  and  fruits  as  are  deficient 
in  sugar  and  starch.  At  the  same  time  as  much  muscu- 
lar exercise  as  practicable  should  betaken,  for  the  pur- 
pose of  increasing  the  oxidation  of  all  the  components  of 
aliment  and  tissue,  both  nitrogenous  and  non-nitrogen- 
ous.  Disassimilation  of  non-nitrogenous  food  must  be 
promoted,  to  prevent  fattening,  and  of  nitrogenous,  to 
prevent  accumulation  of  the  urates  in  the  blood.  Liabil- 
ity to  gout  is  increased  by  preponderance  of  nitrogenous 
diet.  The  oxidizing  process  is  facilitated  by  increase  of 
the  red  blood-corpuscles,  which  are  generally  deficient, 
so  that  iron  is  usually  indicated.  The  alkalies  are 
recommended  on  theoretical  grounds,  to  combine  with 
fats,  either  in  the  food  or  in  the  ti-sucs.  and  also  to  pre- 
vent the  production  of  urates  in  the  blood.  Iodine  is 
believed  to  promote  retrograde  metamorphosis,  and  may 
be  used,  if  well  borne.  Its  alkaline  compounds  would 
be  the  most  eligible  preparations.  Daucal  asserts  that 
Bcammony  produces  tatty  stools,  and  consequently 
recommends  occasional  purging  by  this  agent. 

With  regard  to  drinks,  all  alcoholic  liquids  should  be 
avoided, except  light  wines,  and  these  must  not  be  sweet. 
Tea  and  coffee  musl  be  used  in  moderation,  as  they  re- 
tard oxidation  of  tissues.  Most  corpulent  persons  are 
iy  of  liquids,  and  water  is  found  both  to  promote 
digestion  of  food,  thereby  conducing  to  corpulence,  and 
to  increase  the  excretion  of  urea,  by  promoting  oxida- 
tion. It  is  therefore  important  to  estimate  closely  the 
production  id*  una.  and  if  this  lie  deficient  a  sufficient 
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amount  of  water  must  be  allowed  to  bring  it  to  the  nor- 
mal standard.  But  the  ingestion  of  liquids  should  be  re- 
stricted to  the  amount  needed  barely  to  keep  up  the 
proper  excretion  of  urea  and  prevent  the  accumulation 
of  urates  in  the  blood.  Frequent  bathing  is  important, 
and  cold  baths  are  to  be  preferred,  if  well  tolerated,  as 
they  stimulate  respiration. 

The  case  and  the  treatment  of  Mr.  Banting  have  given 
name  to  a  plan  pursued  by  his  medical  attendant.  Mr. 
William  Harvey,  in  1862  and  1863.  Mr.  Banting  was 
five  feet  five  inches  in  height,  and  weighed  202  pounds. 
Walking  up  and  down  stairs  was  a  difficult  feat,  and  he 
could  not  stoop  to  tie  his  shoes.  Medication  by  drugs 
was  a  complete  failure,  but  by  regulation  of  diet  he  lost 
46  pounds  in  a  few  months,  recovered  his  powers  of  loco- 
motion, and  was  afterward  able  to  resume  his  usual  diet. 
The  following  was  the  regimen  prescribed  by  Mr.  Har- 
vey : 

Breakfast. — Four  or  five  ounces  of  beef,  mutton,  kid- 
neys, broiled  fish,  bacon,  or  cold  meat  (except  pork)  ;  a 
large  cup  of  tea  without  milk  or  sugar,  a  little  biscuit,  or 
one  ounce  of  dry  toast. 

Dinner. — Five  or  six  ounces  of  any  kind  of  fish  except 
salmon,  any  meat  except  pork,  any  vegetable  except  po- 
tato, one  ounce  of  dry  toast,  fruit  out  of  a  pudding,  any 
kind  of  poultry  or  game,  and  two  or  three  glasses  of 
good  claret,  sherry,  or  Madeira.  Champagne,  port,  and 
beer  forbidden. 

Tea. — Two  or  three  ounces  of  fruit,  a  rusk  or  two, 
and  a  cup  of  tea  without  milk  or  sugar. 

Supper. — Three  or  four  ounces  of  meat  or  fish,  and  a 
glass  or  two  of  claret. 

Black  coffee  and  acid  drinks,  and  fruits  without  sugar 
might  be  allowed,  and  would  be  a  grateful  variation  of 
the  limited  dietary.  Many  individuals,  however,  refuse 
to  submit  to  the  restrictions  prescribed,  and  their  relief 
is  therefore  impracticable.  8.  S.  Merrick. 

OBSTETRIC  PALPATION.  Obstetric  or  abdominal 
palpation  has  been  known  and  practised  for  a  very  long 
time,  but  never  until  recently  has  it  been  thoroughly  ap- 
preciated and  studied.  Wigand,  in  1813,  was  the  first  to 
demonstrate  its  importance ;  and  after  him  Schmidt, 
Hohl,  Velpeau,  Devillier,  Pinard,  and  others,  mentioned 
the  procedure,  but  it  was  Mattei  who  first  described  ab- 
dominal palpation  minutely,  showing  its  importance  as  a 
means  of  diagnosing  not  only  pregnancy,  but  also  the 
position  and  presentation  of  the  child  in  utero,  and  its 
value  in  version. 

Abdominal  palpation  enables  the  physician  to  appre- 
ciate the  size  of  the  uterus  ;  the  presence  and  number  of 
children  in  utero  ;  the  position  and  presentation  of  the 
child  or  children  ;  and,  if  necessary,  it  enables  him  to 
modify  the  position  of  the  child  in  the  womb.  It  is  also 
an  aid  in  determining  the  existence  or  non-existence  of 
disease  of  the  uterus  or  its  adnexa. 

The  obstacles  to  abdominal  or  obstetric  palpation  are  : 
1,  The  voluntary  resistance  of  the  patient  by  the  contrac- 
tion of  the  abdominal  muscles ;  2,  the  presence  of  ab- 
dominal fat,  which  makes,  in  some  cases,  a  satisfactory 
examination  almost  impossible  ;  3,  tenderness  and  in- 
flammation of  the  abdominal  or  pelvic  viscera  ;  4,  ab- 
dominal and  pelvic  tumors  ;  5,  fluid  in  the  abdominal  or 
pelvic  cavity. 

For  convenience  of  description  the  abdominal  wall  is 
artificially  divided  into  certain  areas  by  two  perpendicu- 
lar and  two  horizontal  lines,  the  former  drawn  from  the 
eighth  costal  cartilage  on  each  side  to  the  middle  of 
jpoupart's  ligament,  the  latter  drawn  transversely  at  the 
level  of  the  anterior  superior  spines  of  the  ilia  and  that 
of  the  ninth  costal  cartilages  respectively.  These  lines 
divide  the  abdomen  into  nine  areas,  which  are  known  as 
the  right  and  left  hypochondriac,  epigastric,  right  and 
left  lumbar,  umbilical,  right  and  left  inguinal,  and  hypo- 
gastric regions. 

The  Position  of  the  Patient. — The  woman  should 

be  placed  in  the  dorsal  position,  with  the  back  slightly 

raised,  the  legs  flexed  on  the  thighs,  and  the  thighs  flexed 

on  the  abdomen  and  slightly  rotated  outward.     The  pa- 

Vol.  V.— 18 


tient's  attention  should  be  distracted,  and  she  shoi 

urged  to  breathe  naturally  and  to  keep  the  mouth  - 

a  deep  inspiration    followed  by  a  prolonged  expiration 

will  help  to  relax  the  abdominal  wall  if  it  is  at  all 

To  engage  the  patient  in  conversation  is  a  very  good  way 

to  draw  her  attention  from  herself. 

As  in  all  obstetric  manipulations,  care  should  be  taken 
to  have  the  bladder  and  rectum  empty.  The  abdomen 
may  or  may  not  be  covered  ;  but,  as  a  rule,  the  physician 
can  make  a  more  satisfactory  examination  if  the  clothing 
is  entirely  removed  from  the  abdominal  wall,  for  under 
such  circumstances  tactile  sensation  is  much  more  acute. 

The  Position  of  the  Operator. — The  operate] 
may  stand  on  either  side  of  the  patient,  with  his  face 
turned  toward  her  lower  extremities ;  most  men,  I  think, 
prefer  to  stand  on  the  patient's  right  side.  The  hands  of 
the  operator  should  always  be  warm,  and  all  manipulations 
should  be  made  between  uterine  contractions,  if  the  case 
under  examination  is  one  of  pregnancy,  and  with  the  ut- 
most care  and  gentleness,  as  nothing  will  be  gained  by 
roughness  and  hurry,  and  much  may  be  lost  or  over- 
looked. 

When  the  hands  first  touch  the  abdominal  wall  its 
muscles  contract  and  render  palpation  difficult,  or  even 
impossible.  To  overcome  this  it  is  necessary  to  accus- 
tom the  surface  of  the  abdomen  to  the  contact  of  the 
hands  by  gentle  rubbing,  while  at  the  same  time  the  at- 
tention of  the  patient  is  distracted. 

The  Time  to  Perform  Abdominal  Palpation. — Pal 
pation  may  be  performed  at  any  time,  but  during  the  first 
part  of  pregnancy  it  will  best  be  performed  in  the  morn- 
ing, because,  as  some  authors  claim,  the  abdominal  wall 
is  softer  and  more  relaxed  at  this  time.  Palpipation 
should  always  be  made  in  the  interval  between  uterine 
contractions. 

The  Diagnosis  of  Pregnancy. — This  is  the  most 
common  use  of  abdominal  palpation.  The  diagnosis 
may  be  made  by  the  history  of  the  patient,  the  physiologi- 
cal tumor  bearing  a  certain  relation,  as  regards  size,  to 
the  history  given,  and  also  by  its  having  intermittent  con- 
tractions. The  uterine  tumor  in  the  early  months  of 
pregnancy  lies  deep  in  the  pelvis,  in  the  middle  line,  and 
in  the  later  months  it  deviates  a  little  to  the  right  side. 
The  uterus  during  the  first  months  of  pregnancy  does  not 
rise  above  the  superior  strait ;  in  the  fourth  month  it  is 
just  rising  out  of  the  pelvis  and  lies  in  the  hypogastric 
region  ;  in  the  fifth  month  the  fundus  is  between  the 
symphysis  and  the  umbilicus  ;  at  the  sixth  month  it  is  on 
a  level  with  the  umbilicus ;  during  the  seventh  and 
eighth  months,  between  the  umbilicus  and  the  ensiform 
cartilage  ;  and  at  the  tenth  month  it  falls  to  about  the 
same  height  as  it  attained  at  the  eighth  month. 

The  tumor  formed  by  the  pregnant  uterus  is  globular, 
firm,  but  elastic,  and  situated  in  the  middle  line. 

How  to  Determine  the  Size  of  the  Uterus  by 
Palpation. — The  first  effort  of  the  physician  should  be 
to  map  out  the  abdominal  tumor  by  gentl}'  passing  the 
hand  over  the  abdomen,  beginning  below  and  going  up- 
ward. If  the  uterus  is  still  in  the  pelvis  its  size  and  con- 
tour can  best  be  made  out  by  pressing  the  tips  of  the 
fingers  of  both  hands  deep  down  into  the  pelvis,  and 
moving  them  about  from  side  to  side.  This  should  never 
be  done  so  forcibly  as  to  excite  the  abdominal  muscles  to 
contract. 

If  the  uterus  is  just  rising  above  the  pelvic  brim  one 
hand  can  easily  make  out  its  size.  Both  hands,  again,  be- 
come necessary  when  the  uterus  has  attained  a  larger 
size,  and  the  fundus  reaches  far  above  the  pelvic  brim  in 
the  umbilical  region.  The  pregnant  uterus  has  an  elas- 
ticity peculiar  to  itself,  and  may  in  this  way  be  differen- 
tiated from  the  hard  mass  of  a  fibroid  or  the  more  elastic 
cystoma.  There  are  also  intermittent  contractions  in  a 
pregnant  uterus  which  can  be  appreciated  by  holding  the 
hand  for  some  time  on  the  abdominal  tumor. 

To  make  out  the  presence  of  a  foetus  in  utero  our  first 
effort  should  be  made  to  locate  the  head,  which  is  the 
most  prominent  part  of  the  foetus,  and  the  one  most 
easily  found.  Fcetal  movements  can  also  be  easily  ap- 
preciated by  palpation.     As  in  ninety-five  per  cent  of  all 
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cases  thi  bead  is  in  the  lower  pan  oJ  the  uterus,  particu 
larh  during  the  latter  part  or  pregnancy,  we  naturally 
look  for  the  liead  in  the  pelvis,  either  at  the  brim  or  in 

the  <a\  itj 

The  bauds  Bhould  be  placed  on  the  abdomen,  with  the 
Bngers  directed  toward  the  symphysis,  and  pressed  gently 
down  in!"  the  pelvis ;  if  the  bead  is  below,  a  haul  gli 

lar  mass  will  be  made  out.      I  b<  I :b  is,  oi  course,  in 

the  opposite  pole  of  the  uterus,  and  can  usually  be  diffei 
entiated  from  the  bead,  but  at  times  this  distinction  i- 
not  i  make.     The  occiput  and  back  of  the  child, 

in  the  majority  of  cases  (seventy  percent.),  are  directed  to 
the  left  nde  of  the  mother,  and  we  should  first  look  foi 
them  in  thai  region.  The  back  is  recognized  by  the 
iter  resistance  which  ii  offers  to  the  band  on  the  Bide 
toward  which  it  lies.     The  position  of  the  back  corre- 

-i Is  to  the  position  of  ihc  occiput.    The  extremities 

or  small  parts,  usually  the  feci,  are  found  on  the  opposite 
Bide  of  the  abdomen  from  that  on  which  the  hack  was 
found,  and  arc  recognized  by  their  small  size  and  inv 
larity  of  contour,  and  bj  the  freedom  with  which  thej 
change  their  position;  this  movement  is  clearly  made 
nut  by  palpation,  and  even  by  inspection. 

In  the  early  months  of  pregnancy  the  head  may  be 
found  in  any  pari  of  the  uterine  cavity,  and  is  recognized 
then  by  the  peculiar  sensation  which  it  conveys  to  the 
ringer.  l>,\  gentle  pressure  the  head,  as  well  as  the 
breech,  may  be  driven  downward  <>r  from  side  to  Bide,  to 
return  again  in  a  moment  to  the  hand  or  fingers  held  in 
place  on  the  abdominal  wall  :  this  is  ballottement. 

Diagnosis  of  Multiple  Pregnancy.  —  In  multiple 
pregnancy  the  abdominal  tumor  is  larger  than  usual  and 
more  irregular  in  outline.  There  is  usually  a  sulcus  or 
depression  in  some  portion  of  the  abdomen.  This  sulcus 
always  exists  when  the  two  children  lie  side  by  side  or 
above  another,   bul    it    is  not   always  apparent  when 

one  child  lies  behind  the  other. 

Twin  pregnancy  is  usually  easy  to  make  out,  but  the 
diagnosis  may  be  very  difficult  when  one  child  lies  be 
hind   tl ther.     Usually  in  twin   pregnancy  one  head 

will  he  found  at  the  brim  of  the  pelvis,  and  on  palpating 
the  abdomen  at  the  fundus  of  the  uterus  another  hard 
globular  mass,  winch  has  the  same  characteristics  as  the 
mass  below,  will  lie  felt. 

Di  \nvsis  ok  the  Position  of  the  Foetus. — By  the 

position  of  the  foetus  is  meant  the  relation  which  certain 
parts  of  the  fo'tus  hears  to  certain  bony  prominences  on 
the  pelvic  brim.  Thus  the  position  of  the  vertex  is  named 
from  the  relation  which  the  occiput  bears  to  certain  points 
ou  the  brim.  In  the  first  position  the  occiput  is  directed 
toward  the  left  ilio-pectineal  eminence,  in  the  second  po- 
sition to  the  right  ilio  pectineal  eminence,  in  the  third  to 
the  right,  and  in  the  fourth  position  to  the  left  sacro- 
iliac synchondrosis.  , 

Diagnosis  erf  tht  First  Position  of 'the  Vertex. — The  hands 
of  the  operator,  being  well  warmed,  are  gently  pressed 
down  into  the  pelvis,  and  soon  meet  with  the  resistance 
of  a  hard,  globular,  body,  which  is  the  head.  The  first 
question  would  arise :  "Is  the  head  Hexed  or  extended  ?" 

This  is  answered  by  the  character  of  the  tumor;  if  the 
hen!  is  flexed  it  lies  deep  in  the  pelvis,  and  no  part  of  it 
is  particularly  prominent.     On  the  contrary,  it  the  bead 

is  extended,  tie  mass  formed  by  the  head  is  very  promi- 
nent   anil    the    back    and    head    arc   separated    by   a  deep 

groove,  and  are  not  continuous  a-  in  cases  of  flexion. 
The  next  question  that  arises  is  as  to  the  direction  of  the 
occiput.  This  is  determined  by  palpation  in  the  follow- 
ing manner  :  If  the  head  is  flexed,  the  occiput,  according 
to  Pinard's  rule,  lies  on  the  side  of  the  globular  m;i« 
w  bich  is  deepest  in  the  peli  U  In  extension  of  the  lead 
the  occiput  lies  nil  the  side  which  is  highest  iii  the  pelvis. 
The  position  of  the  occiput  can  be  made  out  bj  press 
ing   the    hand    deep    down    into    the    pelvis    in    each    iliac 

fossa,  and  if  the  head  is  flexed  the  hand  which  hoc-  deep- 
est is  on  the  side  of  the  occiput;  the  other  hand,  of 
course,  impinging  on  the  frontal  bone,  which  lies  on  a 
bigher  plane  than  the  occiput  from  the  mere  fact  of  the 
flexion  of  the  head.  Suppose,  bowever,  thai  the  left 
hand    goes   deeper   than   the   right,   then    the    occiput    is 


directed  to  the  left.     Is  ii  a  case  of  left  occipitoanterior 
or  left  occipito -posterior  ?  This  can  be  determined  by  the 
position  of  the  back,  which   can   easily  be  fill  if  the  occi- 
put is  directed  to  the  front,  but  not  so  if  the  occipu 
directed  posteriorly. 

Tin  position  of  the  back  is  determined  by  the  greater 
resistance  which  the  hands  meet  with  in  palpating  the 
abdomen  on  the  Bide  toward  which  the  back  is  directed. 
In  the  first  position  ol  the  vertex  the  greater  resistance 
would  be  on  the  hit  side  and  in  front. 

The  breech  i-  differentiated  from  the  head  by  it--  being 
somewhat  softer  and  less  resistant  than  the  latter. 
foetal  extremities,  or  small  parts,  can  usually  be  distin- 
guished by  palpation,  during  the  movements  of  the  child 
in  utero,  when  they  pass  frequently  under  the  hand. 

Tin  Diagnosis  of  vu  First  Vertex  Position. — When  the 
liano  i  into  the  pelvis  they  meet  with  a 

hard,  globular  mass,  no  part  of  which  is  particularly 
prominent.  There  is  no  similar  mass  in  the  fundus  of 
the  uterus,  therefore  the  head  must  lie  below,  ami  the 
breech  must  be  abo\e.iii  the  fundus  of  the  uterus.  In 
this  case   lh,-  left   hand,  which   is  on   the   left    side  of  the 

abd en  of  the  patient,  goes  deeper  in  the  pelvis  than 

the  right  hand  before  it  meets  with  resistance;  hence, 
the  occiput  is  directed  to  the  left  and  in  front,  for  in  fol- 
lowing up  along  the  left  side  of  the  uterus  our  hand 
meets  wiiii  greater  resistance  than  on  the  right  side  ;  this 
would  indicate  the  presence  of  the  back  on  the  left  side 
and  iii  front,  because  it  is  easily  made  out.  which  would 
not    be    the   case  were  the  back  dili  (led    posteriorly.       By 

careful  palpation  of  the  fundus  of  the  uterus  the  breech 

can  be  felt.       The   feel .  .  ir  small  parts,  are  felt  oil  the  right 

Bide,  and  sometimes  their  movements  can  be  noticed 

i  lion. 
Diagnosis  of  tin    Second  Position   of  thi    Vertex. — The 

head  is  found  below  in  the  pelvis,  the  right  hand  going 
farther  down  than  Ihc  left,  which  meets  with  the  resist- 
ance of  the  frontal  bone.  The  back  is  directed  to  the 
mother's  right  and  front,  and  the  small  parts  are  felt  in 

the  opposite  side. 

'/'//-   Third  and  Fourth  Positions  of  tin   Vertex. — In  the 

third  position  the  back  of  the  child  is  far  back  in 
the  right  lumbar  region,  and  is  not  easily  discovered  ;  in 
the  fourth  position  the  back  is  in  the  left  lumbar  region, 
and  can  with  difficulty  be  made  out  by  palpation. 

Thi  Diagnosis  of  Brow  ami  Faa  Positions. — In  face 
cases  the  chin  is  usually  directed  posteriorly.  The  i  \ 
treme  extension  of  the  head,  which  gives  rise  to  a  brow 
or  face  case,  produces  a  marked  prominence  of  the  oc- 
cipital portion  of  the  head.  This  prominence  of  the  head 
and  the  presence  of  a  deep  sulcus  between  the  head  and 
the  back  make  the  distinguishing  features  of  a  face  pre- 
sentation. When  the  hands  arc  pressed  down  into  the 
pelvis,  the  hard,  globular  mass — the  head — is  found  be- 
low ;  but  in  this  case  the  mass  rises  much  higher  and 
is  nioti-  easily  felt  than  in  any  of  the  vertex  < 
Between  the  head  and  the  back  of  the  child  is  a  deep 
sulcus,  which  is  easily  appreciated  by  palpation. 

In  the  second  position  of  t he  face  the  chin  is  directed 
to  the  left  sacroiliac  synchondrosis,  and  the  brow  is  in 
the  right  iliac  fossa.  The  head  is  easily  felt  on  the  right 
side,  having  the  same  characteristics  as  when  in  the  first 
position,  and  also  the  same  relation  to  the  back  of  the 
child. 

In  the  third  and  fourth  positions  of  the  face  the  chin 
is  directed  to  the  front.  The  back  is  not  easily  felt, 
and  the  small  parts  are  noticed  moving  about  in  the  um- 
bilical region. 

of  Breech   /'■-  •  —In  breech  pi 

tation.  when  the  hands  are  pressed  down  into  the  pelvis, 
they  do  not  meet  with  the  head  as  in  vertex  cases,  hut 
the  mass  lias  ;,  softer  feeling,  and  its  outline  is  much 
less  distinct  than  that  of  the  head.  On  palpating  the 
uterus  about  the  fundus  the  head  can  easily  be  I'm 
ni/.ed  by  its  peculiar  hardness.  The  hack  is  made  out  by 
abdominal  palpation,  as  before  described.  It  may 
directed  to  the  hit  or  right,  and  anteriorly  or  posteriorly. 
The  position  of  the  back  indicates  the  position  of  the  oc- 
ciput. 
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The  Diagnosis  of  Transverse  Cases  is  not  difficult  if  the 
back  is  directed  to  the  front,  but  may  become  so  in 
dorso-posterior  positions.  In  the  first  place,  the  outline 
of  the  uterus  is  altered.  Its  long  axis,  instead  of  coin- 
ciding with  the  axis  of  the  superior  strait,  is  directed 
transversely  or  obliquely,  giving  the  abdomen  much  the 
same  appearance  which  it  has  when  distended  with  as- 
citic fluid.  The  he-ad  lies  in  one  or  the  other  iliac  fossa, 
and  can  be  made  out  in  the  usual  way.  The  breach  is 
usually  not  in  the  opposite  iliac  fossa,  but  lies  higher  in 
the  abdomen,  so  that  in  the  great  majority  of  cases  the 
child  lies  obliquely  in  the  pelvis  ;  hence  transverse  cases 
are  sometimes  spoken  of  as  shoulder  presentations. 

If  the  back  is  directed  to  the  front,  it  can  easily  be  felt 
by  palpation  above  the  symphysis  ;  but  if  it  is  a  case  of 
dorso-posterior  position,  the  back  is  not  so  prominent, 
but  the  small  parts  are  seen  and  felt  in  the  hypogastric 
region. 

The  extreme  distention  of  the  bladder  may  be  made 
out  by  abdominal  palpation,  and  may  even  be  noticed  on 
inspection.  This  is  particularly  the  case  during  the  latter 
months  of  pregnancy,  when  the  large  size  of  the  uterus 
leaves  little  room  for  the  bladder,  which  rises  above  the 
symphysis  pubis,  and  gives  the  appearance  of  a  small 
suprapubic  tumor. 

Fluid  in  the  abdominal  cavity  is  recognized  by  palpa- 
tion. Plastic  exudation  into  the  subperitoneal  pelvic  cel- 
lular tissue  is  easily  distinguished  by  its  peculiar  hardness. 
It  usually  is  found  in  one  or  the  other  iliac  fossa.  Ab- 
dominal palpation  is  useful  in  some  of  the  obstetric  opera- 
tions, such  as  fixing  and  keeping  the  child  in  a  certain 
position  in  the  uterus  ;  in  performing  version  ;  in  press- 
ing out  the  placenta ;  in  insuring  complete  contraction 
of  the  uterus  after  labor ;  in  fixing  and  steadying  the 
uterus  during  the  performance  of  perforation  or  crani- 
otomy ;  in  forceps  cases,  and  in  breech  cases,  by  keeping 
the  uterus  well  contracted  down  on  the  after-coming 
head.  After  labor  it  is  useful  in  giving  the  physician 
information  in  regard  to  the  condition  of  the  uterus  and 
the  surrounding  organs  ;  whether  involution  is  complete 
or  whether  subinvolution  exists  ;  also,  in  the  detection  of 
pain  or  tenderness  in  or  about  the  uterus. 

Charles  Ware. 

OCCUPATION,  HYGIENE  OF.  From  earliest  times 
the  effect  of  occupation  upon  the  life  and  welfare  of  the 
individual  has  attracted  the  attention  of  medical  writers, 
the  subject  being  surrounded  with  a  massive  accumula- 
tion of  literature  in  all  languages. 

Although  the  early  writers  generally  laid  great  stress 
upon  the  nature  of  the  occupation  by  which  the  patient 
earned  his  living,  and  although  it  was  with  them  an  almost 
invariable  custom  to  state  explicitly  in  their  clinical  his- 
tories the  trade  of  the  patient,  yet  no  systematic  treatise 
on  the  subject  was  written  until  the  year  1713,  when  that 
"  On  the  Diseases  of  Artificers,  which  by  their  particular 
callings  they  are  most  liable  to,"  by  Bernardini  Ramaz- 
zini,  M.D.,  Chief  Professor  of  Physick  at  Padua,  made 
its  appearance.  This  work  attracted  much  attention  in 
Europe,  and  soon  was  translated  into  many  different 
languages.  The  English  translation,  now  before  the 
writer,  is  a  second  edition  of  1750,  a  date  which  attests 
the  popularity  of  the  work,  for  in  those  early  days  edi- 
tion did  not  follow  edition  with  the  rapidity  to  which  in 
the  present  day  we  have  grown  accustomed.  Ramazzini's 
work  was  not  lengthy,  forming  but  one-half  of  a  small 
pocket  volume.  The  various  conditions  under  which 
men  work  are  taken  into  consideration  and  the  various 
trades  are  dealt  with  in  order — the  metal  diggers,  the 
gilders,  the  chemists,  copper  and  tin  workers,  etc. 

Ramazzini  was  a  very  thoughtful  observer,  to  whom  we 
must  acknowledge  ourselves  in  no  small  degree  indebted 
for  the  foundation  of  our  knowledge  of  this  subject,  but 
his  view  of  the  condition  of  artificers  is  a  gloomy  one,  and 
throughout  the  work  there  is  a  tendency  to  attribute  to 
the  trade  alone  many  of  the  morbid  changes  which  were 
really  the  result  of  the  bad  hygiene  of  the  period.  Since 
the  time  of  Ramazzini  many  have  written  upon  this 
subject.     Among  those  in  England  may  be  mentioned 


Thackrah.  who  in  1832  published  an  extensive  treatise 
upon  the  "  Effects  of  the  Arts,  Trades,  and  Prof' 
on  Health  and  Longevity  ; "  and  abroad,  of  the  numerous 
works  in  print,  probably  that  of  Ilirt,  "  Die  Krankheiten 
der  Arbeiter,"  furnishes  the  most  original  and  valuable 
information.  Lastly,  there  is  that  admirable  essay  on 
the  "Hygiene  of  Occupation,"  by  Dr.  Roger  Tracy,  of 
New  York,  published  in  the  second  volume  of  "  Buck's 
Handbook  of  Hygiene  and  Public  Health."  in  which  is 
compressed  into  a  few  pages  all  the  useful  information 
scattered  through  the  works  of  previous  authors,  as  well 
as  valuable  original  observations,  rendering  this  essay 
the  standard  authority  on  the  subject  in  the  English 
language. 

Division  of  tiie  Subject. — The  diseases  affecting 
each  class  of  workmen  allow  of  a  classification  according 
to  the  manner  in  which  their  deleterious  action  takes 
place.  Some  noxious  agents  act  chemically  upon  the  tis- 
sues, some  mechanically  by  means  of  the  vapors  and 
dusts  given  off,  while  others  act  injuriously  by  exposure 
to  the  weather  or  by  oft-repeated  mechanical  shock  or 
strain.  Ramazzini  laid  the  foundation  of  subsequent  clas- 
sifications by  dealing,  firstly,  with  those  subject  to  chem- 
ical influences  (metal  diggers,  gilders,  surgeons  engaged 
in  mercurial  inunctions,  chemists,  etc.).  next  those  ex- 
posed to  mechanical  exhalations— tanners,  tobacco  opera- 
tives, starchmakers,  stonecutters,  etc. — and  lastly,  those 
whose  means  of  livelihood  exposed  them  to  mechanical 
injuries,  sudden  or  gradual,  and  to  the  vicissitudes  of  the 
weather,  as  laundresses,  fishermen,  porters,  grooms,  etc., 
and  those  whose  trade  involved  overstrain  of  the  sight. 

From  this  nucleus  of  classification,  then,  more  exten- 
sive treatises  have  grown.  Hirt,  and  afterward  Tracy, 
consider  the  effects  of  vapors  and  gases,  next  those  of 
dust  and  of  substances  in  the  air,  which  act  by  creating 
irritation  or  as  poisons ;  and  finally,  occupations  involv- 
ing exposure  to  conditions  which  interfere  with  nutri- 
tion, as  elevated  temperature,  overuse  of  certain  organs, 
constrained  attitude,  etc. 

It  appears  to  the  writer  that  in  a  handbook  for  ready 
reference,  an  alphabetical  classification  of  trades  and  their 
diseases  would  best  suit  the  requirements  of  the  reader, 
who,  in  taking  up  this  volume,  is  more  likely  to  be  search- 
ing for  some  information  concerning  the  health  of  a  par- 
ticular class  rather  than  to  be  seeking  a  complete  and 
logically  divided  essay  upon  the  whole  subject.  In  the 
following  pages,  therefore,  will  be  compressed,  into  as 
small  a  space  as  the  subject  will  admit,  all  the  well- 
known  facts  concerning  the  health  of  workmen  of  each 
class,  theory  and  speculation  being  carefully  omitted  and 
prominence  being  given  to  those  conditions  which  have 
been  carefully  observed  and  are  well  understood. 

Agricultural  Laborers.  — Husbandmen  probably  pass 
the  most  healthy  lives  of  all  who  earn  their  breacl  by 
manual  labor.  Commonly  the  offspring  of  sound  coun- 
try stock,  they  are  hereditarily  fitted  for  their  life-work, 
spending  their  days  in  the  open  air  of  the  country,  and 
in  varied  and  not  immoderate  physical  labor.  In  Amer- 
ica the  special  danger  of  the  farmer  and  his  family  lies  in 
the  direction  of  the  digestive  system,  disorders  of  which 
prevail  to  a  very  serious  extent.  This  is  the  result  not 
so  much  of  the  bad  quality  of  the  food  or  of  its  deficient 
quantity  as  of  bad  cooking  and  lack  of  variety.  Fresh 
meat,  butter,  and  good  vegetables  are  not  often  upon  the 
farmer's  table,  while  bread  property  aerated  is  rarely  met 
with.  The  freshly  cooked  doughy  American  biscuit  and 
imperfectly  prepared  home-made  bread,  hurriedly  eaten, 
are  potent  factors  in  the  universally  prevalent  American 
dyspepsia.  As  a  proof  of  this  prevalence  of  digestive 
disorders  in  rural  parts  witness  the  enormous  sale  of  pat- 
ent medicines,  the  "  pleasant  pellets,"  "  liver  pills,"  and 
the  like,  in  country  stores. 

The  farmer's  wife  in  America  is  not  the  proverbially 
hearty,  buxom  woman  met  with  in  England,  but  more 
commonly  is  lean  and  haggard,  with  sallow  complexion, 
decayed  teeth,  and  disordered  digestive  and  uterine  func- 
tions. Her  reproductive  powers  are  limited,  and  at  forty 
she  is  an  old  woman.  "  More  pitiful  wrecks  of  women, 
by  reason  of  hard  work  and  poor  food,  than  some  of  the 


275 


<><  (  II  pation. 
4><  <  ii  |>ali.ui. 


REFERENCE   BANDBOOK    OF  THE   MEDICAL  SCIEN(  ES 


New  England  it  would  be  hard  to  find  " 
(Tracj ).  The  w  titer  has  Lad  lately  under  J j I  —  care  in  the 
Uontn  .1  I  ■■  Qi  ral  I  tospital  a  case  of  genuine  scurvy,  fatal 
bj  cerebral  haemorrhage,  the  patient  being  a  young  farm- 
er from  the  eastern  part  of  Canada,  near  Vermont,  who 
had  been  living  for  some  months  last  winter  on  a  diet  de- 
void or  f w  Bh  in 

i  ,  a,    Manufacturers  of.— Ten  parte  ol  ammonia 

in  LOO  oi  atmospheric  air  can  be  breathed  by  men  and 
animals  with  comparative  Bafcty.  in  larger  proportions 
unpleasant  or  dangerous  symptoms  are  produced,.  For 
the  effects  of  inhalation  of  ammonia,  Bee  vol.  i.,  p.  186. 

Aniliru  Dyers. — Chronic  aniline  poisoning,  .see  vol.  i., 
p.  382. 

Artists.  —See  Sedentary  Life. 

Athletes.  The  athleticism  of  the  present  age  Is,  in  the 
opinion  of  the  writer,  not  conducive  either  to  long  life  or 
tn  the  enjoyment  of  good  health.  The  demerit  of  keen 
and  exciting  competition  which  enters  into  all  our  out- 
door  Bporta  and  amusements,  the  pitting  of  one  player 
against  .■mother,  or  of  team  against  team,  of  the  members 
oi  one  educational  institution  against  those  of  another, 
giving  rise  to  contests  carried  on  with  an  eagerness  wholly 
out  oi  proportion  to  the  importance  of  the  event,  all  tend 
to  produce  undue  exertion  of  the  muscles  and  over-strain 
ot  the  viscera,  which  are  bound  Booner  or  later  to  bring 
about  had  results.  Professional  athletes  (including  prize 
fighters,  wrestlers,  base-ball  and  lacrosse  players,  gym- 
nasts), are  short  lived,  have  emphysema  and  hypertrophy 
Of  the  heart,  and  a  lame  proportion  of  them  die  of  phthisis 
(Tracy),  a  disease  which  the  writer  regards  as  being  the 
most  common  cause  of  death  in  runners. 

Bakers. — Living  in  a  close  atmosphere  and  in  a  high 
temperature,  bakers  are  subject  to  lung  diseases,  more 
especially  phthisis.  Working  at  night  and  sleeping  by 
day.  they  are  liable  to  excessive  mental  wear  anil  tear,  the 
result  of  hard  work  and  an  irregular  mode  of  life.  Hesse, 
of  Leipsic,1  States  that  caries  of  the  teeth  is  so  common 
among  bakers  that  he  is  often  able  to  tell  the  profession 
of  the  patients  by  the  condition  of  their  teeth.  The  prin- 
cipal parts  attacked  are  the  labial  and  buccal  surfaces,  the 
disease  commencing  at  the  neck  of  the  tooth  and  rapidly 
extending  to  the  grinding  surface.  This,  he  thinks,  is  due 
to  the  inhalation  of  llour-dusi,  the  caries  being  caused  by 

the  acti f  an  acid  which  is  formed  in  the  presence  of 

fermentable  carbohydrates. 

Barometers,  Makers  ';/'. — Chronic  mercurial  poisoning 
(see  Mercury  in  this  Handbook)  is  met  with  among  these 

workmen,  but  its  action  is  slow.      In  a  case  exhibited  at 

tin'  Medical  Society  of  London,  in  1*7:2,  by  Mr.  Spencer 

Watson,  the  patient  had  been  a  thermometer  maker  for 
fifteen  years  and  had  resisted  the  influence  of  the  fumes 
of  mercury  for  seven  years. 

Blacksmiths. — Anthracosis  of  the  lungs  is  likely  to  be 
found  in  those  who  have  spent  their  time  in  ill-ventilated 
forges  and  smithies,  and,  as  is  true  of  all  those  who  are 
obliged  to  make  meat  muscular  efforts,  aneurism  and 
rupture  are  not  uncommon  among  them. 

Bephsestic  hemiplegia  ('H<pai<rTos.  Vulcan)  is  analogous 
to  Scrivener's  palsy,  from  which,  however,  it  differs  by 
the  absence  of  spasm  and  by  the  progressive  extension  of 
the  paralysis.  It  is  due  to  the  repeated  action  of  the 
hammer-arm,  and  is  found  in  blacksmiths,  nail-forgers, 
pen  makers,  and  tin-  like.  It  has  been  estimated  that  a 
penknife-forger  delivers  as  many  as  88,800  accurate  strokes 
with  his  hammer  in  a  day.  In  the  cases  reported  the  pa- 
tients were  young  or  not  past  middle  life.  The  symp- 
toms of  hephsestic  hemiplegia  set  in  usually  after  an  extra 
effort  has  been  made,  when  the  patient  finds  a  diffi- 
culty in  keeping  up  his  customary  accuracy  of  stroke. 
Unilateral  convulsions  without  loss  of  consciousness  are 
the  first  alarming  manifestation.  In  other  cases  without 
previous  warning  the  right  side  becomes  cold  and  weak. 

The  facial,  lingual,  and  ocular  muscles  become  involved, 
and  agraphia  and  aphasia  ale  often  present.1 

The    prognosis    is   unfavorable,  the   disease   tending   to 

•-pre, nl  and  gradually  involve  other  nervous  structures. 

In  addition  to  the  nervous  disorders  blacksmiths  are 
also    the  subject    of    catarrhal    atTections   of   the    rc-pira- 


rgans.     Chronic  bronchial  catarrh  is  common,  but 
phthisis,   pneumonia,    and    pleurisy    are    said    to    be    late. 

These  effects,  together  with  acute  and  chronic  rheuma- 
tism result  from  habitual  exposure  to  alternations  of 
tempi  ratine  The  bright  lighl  from  the  forge  is  said 
(by  Layet)  to  be  productive  oi'  eye-affections,  chronic 
blepharitis,  presbyopia,  and  mydriasis  with  diminished 
'  don  o)  the  pupil.  Traumatic  ocular  lesions  oc- 
cur frequently. 

Bleachers.  Tht  amount  of  chlorine  inhaled  is  harm- 
less, but  the  continuous  immersion  of  the  hand-  and  arms 
in  hot  water  and  Btrong  lye  causes  <  racking  of  the  skin 
of   the  hands,  and   produces  an  obstinate  eruption  of  an 

eczematous  nature. 

Boiler-makers.  -Tie-  continued  din  gives  rise  to  deaf- 
ness, moBl  probabl]  the  result  of  the  incessant  vibratory 
impressions  upon  the  membrana  tympani,  though  Rooaa 

considers  that  the  h  -ion  is  more  deeply  sealed,  involving 
the  fibres  of  the  auditory  nerve  in  the  cochlea  and  semi- 
circular canals. 

Bookkeepers. — See  Sedentary  Life;  also,  consult  the 
article  Professional  Neuroses,  in  this  Handbook. 

Brass-founders.  —  Brass-founder's  ague  was  first  men- 
tioned by  Thackrah  in  1882,  but  was  more  accurately  de- 
scribed by  Dr.  Greenhow  in  1862.  The  symptoms  some 
what  resemble  an  imperfect  attack  of  intermittent  fever, 
but  the  recurrence  of  the  paroxysms  is  irregular.  The 
attack  begins  with  a  feeling  of  general  malaise,  constric- 
tion of  the  chest,  and  sometimes  nausea,  occurring 
ally  on  the  afternoon  of  a  day  spent  in  the  Workshop  ;  at 
bedtime  there  is  shivering,  an  indistinct  hot  Btage  with  a 
rise  in  the  frequency  of  the  pulse  to  100  or  120,  followed 
by  profuse  sweating.  The  whole  attack  is  usually  slight, 
but  is  of  frequent  occurrence.  New-comers,  or  those 
Who  work  intermittingly,  are  more  liable  to  the  disease 
than  those  continuously  employed.  The  direct  cause  is 
generally  thoughl  to  be  the  inhalation  of  the  fumes  of 
deflagrating  zinc,  or  "  spelter."  The  drinking  of  milk  is 
said  to  exert  a  prophylactic  influence,  and  the  occasional 
use  of  emetics  is  sometimes  had  recourse  to.  The  prog- 
nosis is  good,  recovery  taking  place  in  twenty-four  to 
forty-eight  hour-,  though  recurrence  is  frequent. 

Brewers. — Those  engaged  in  the  actual  brewing  suffer 
more  or  less  from  the  results  of  intemperance.     They 

habitually  consume  large  quantities  of  ale.  and  gout  is 
common  among  them.     A  mischievous  custom  prevails 

in  some  breweries  of  giving  the  men  a  ration  of  several 
pints  of  ale  daily,  which  they  drink  before  going  home 
to  their  meals.  This  has  the  effect  of  spoiling  their  healthy 
appetites,  giving  rise  to  indigestion,  and  in  many  in- 
Stances  lays  the  foundation  of  intemperate  habit-.  Alter- 
nations of  temperature,  and  exposure  to  steam  and  wet 
give  rise  to  frequent  attack-  of  bronchitis  and  catarrhal 
affections  generally.  Those  who  are  employed  in  the 
handling  of  grain  are  prone  to  phthisis  from  tin- dust. 
An  experience  of  eight  j  ears  as  medical  officer  of  a  large 
brewery  has  convinced  the  writer  that  phthisis  from 
dust  is  the  prevailing  dangerous  disease  an p  brewers, 

The  drivers  who  distribute  the  beer  barrels  at  the  pub- 
lic houses  are  very  intemperate,  taking  a  glass  with  each 
publican  they  visit,  and  as  a  result  their  live-  are  short, 
cirrhosis  of  the  liver  being  the  most  frequent  cause  of 
death. 

Bricklayers. — Lime-dust  excite-  irritation  of  the  con- 
junctiva and  of  the  skin,  but  as  a  rule  the  occupation  is 
a  healthy  one.  Thackrah  quotes  an  old  adage,  that 
"  Bricklayers  and  plasterers'  laborers,  like  asses,  never 
die." 

Brushmakers. — The  tine  animal  dust  of  the  brush- 
maker's  shop  is  peculiarly  irritating  to  the  bronchial  and 
nasal  mucous  membrane.  Hirt  gives  a  high  percentage 
of  deaths  by  phthisis.  Thus,  of  57  brushmakers  in  vari- 
ous hospitals,  forty-nine  per  cent,  had  phthisis,  while 
twenty  eight  per  cent,  were  suffering  from  chronic  bron- 
chial catarrh. 

Butchers.  —  Butchers  are  usually  strong,  healthy,  ruddy 
complexioned  persons,  with  muscular  system  highly  de- 
veloped, and  are  generally  thought,  of  all  tradesmen,  to 
be  Ka-t  disposed  to  phthisical  disease.     They  are,  how- 
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ever,  prone  to  suffer  from  constipation  and  haemorrhoids, 
as  well  as  to  become  the  subjects  of  tape  worm,  from 
their  habit  of  eating  small  scraps  of  raw  meat. 

Button  makers. — The  dust  given  off  in  the  manufac- 
ture of  bone  buttons  predisposes  to  phthisis,  but  the 
trade  is  much  more  dangerous  to  health  wdien  mother-of- 
pearl  is  used.  Ilirt  quotes  two  foreign  writers,  Englisch 
and  Gussenbauer,  to  the  effect  that  mother-of-pearl  dust 
gives  rise  to  an  osteo-myelitis,  the  result  of  an  infarction 
of  the  vessels  of  the  bone-marrow  with  the  dust  which 
has  entered  the  circulation.  The  affection  cannot  be  of 
common  occurrence,  for  Hirt  says  that  he  has  never  met 
with  a  case. 

Dr.  Crichton  Brown  3  mentions,  in  his  essay  on  "  Edu- 
cation and  the  Nervous  System,"  that  there  exists  among 
tne  girls  employed  in  the  button-mills  of  Birmingham  a 
form  of  chorea,  the  result  of  application  at  their  trade. 
Girls  in  this  state,  he  says,  which  generally  occurred  in 
those  new  to  the  business,  might  be  seen  going  along  the 
streets  after  their  work  was  over  with  their  lingers  mov- 
ing involuntarily,  as  if  they  still  guided  the  endless  pro- 
cession of  buttons,  or  with  their  hands  jerking  aimlessly 
about.  This  state  is  due  to  an  erythism  of  the  centres 
in  the  brain  for  the  hands  and  fingers.  In  a  majority  of 
cases  it  ultimately  subsided  without  any  disastrous  con- 
sequences ;  but  sometimes  it  was  followed  by  hysteria  or 
insanity,  probably  being  propagated  to  other  centres  ; 
and  sometimes  it  sowed  the  seeds  of  brain  disease,  des- 
tined to  grow  up  in  after  years. 

Cabinet-makers. — (See  Carpenters).  There  is  a  special 
tendency  to  varicocele  (Layet  and  Koblank,  quoted  by 
Tracy). 

Cart-drirers. — This  class  includes  coal-drivers,  express- 
and  omnibus-drivers,  cabmen,  and  others,  who  drive 
vehicles  about  the  streets  in  all  kinds  of  weather.  As  a 
class,  they  are  intemperate  and  given  to  that  particularly 
dangerous  vice  "nipping,"  or  dram-drinking,  and  are 
prone  to  those  diseases  which  are  the  result  of  direct  ex- 
posure to  the  weather.  In  the  case  of  cabmen  it  has 
been  the  writer's  experience  to  meet  with  a  large  propor- 
tion of  cases  of  disease  of  the  spinal  cord  among  this 
class.  It  is  more  than  a  coincidence  that,  in  a  city  no 
larger  than  Montreal,  he  should  have  under  observation 
three  cabmen,  two  of  whom  have  tabes  dorsalis  and  the 
third  spastic  paraplegia. 

Pneumonia  and  rheumatic  affections  are  met  with,  and 
facial  paralysis  from  cold  is  frequent. 

Caisson-workers. — The  caisson  disease  described  by  Dr. 
A.  H.  Smith  *  depends  upon  the  inhalation  of  compressed 
air  with,  therefore,  an  excess  of  oxygen  (see  Caisson 
Disease,  vol.  i. ,  p.  741). 

Cattle  and  Horse  Dealers. — See  Grooms. 

Carpenters. — Carpenters  and  cabinet-makers  are  ex- 
tremely subject  to  varicose  veins  and  frequently  have 
hernia  (Tracy).  In  1868  Dr.  Richardson  pointed  out  the 
presence  of  subclavian  murmurs  in  carpenters  and  in 
handicraftsmen  working  in  such  a  manner  as  to  throw 
the  arms  forward  and  draw  them  backward  sharply.  He 
believes  that  there  is  not  a  working  carpenter,  joiner,  or 
cabinet-maker  living  in  whom  the  murmur  may  not  be 
detected.  Active  exercise  with  the  arms  develops  the 
subclavius  to  such  an  extent  as  to  modify  the  natural 
position  of  the  vessel  so  that  the  murmur  becomes  a  per- 
manent, but  harmless,  phenomenon.6 

Chimney-sweeps. — Formerly,  when  sweeping  was  done 
by  climbing,  the  occupation  was  one  of  the  most  un- 
healthy. The  sweeps  were  dirty  and  very  intemperate, 
their  bodies,  both  inside  and  outside,  being  the  worse 
for  soot.  Ophthalmia  was  common,  while  a  malignant 
disciise  of  the  scrotum  belonged  almost  exclusively  to 
them.  In  Thackrah's  time  many  died  in  youth,  and  few 
lived  to  the  age  of  fifty. 

Chimney-sweep's  cancer  of  the  scrotum  was  not  un- 
common in  former  days,  but  now  that  the  business  is 
carried  on  more  by  machinery,  it  has  become  rare. 
Structurally,  it  was  an  epithelioma  of  the  scrotum,  and 
supposed  to  be  the  result  of  some  peculiarly  irritating 
quality  in  the  soot,  since  among  colliers  it  has  not  been 
observed. 


China-scourers. — All  sooner  or  later  become  asthmati- 
cal  (Greenhow).  The  female  operatives  are  pallid  and 
chlorotic,  and  their  infants  scrofulous.  The  mortality  is 
enormous. 

Clergymen. — As  a  rule  clergymen  enjoy  a  healthy  life 
and  have  a  good  expectation.  Those'  with  country 
parishes  are  of  all  classes  the  best  situated  as  regards 
health  and  longevity  ;  but  such  a  happy  condition  of  af- 
fairs does  not  exist  among  the  celibate  clergy.  From  an 
insurance  stand-point  the  lives  of  celibate  clergy  are  not 
good  risks. 

Clergymen's  sore  throat  is  a  follicular  laryngitis  and 
pharyngitis,  thought  to  be  caused  by  the  continuous  ex- 
posure of  the  open  mouth  to  the  drying  effects  of  the  at- 
mosphere. The  constant  irritation  of  the  inflamed  soft 
parts  about  the  vocal  cords  is  apt  to  be  followed  by  per- 
manent thickening  and  other  changes,  as  a  result  of 
which  the  voice  becomes  impaired,  hoarseness  and  apho- 
nia occur,  and  the  throat  becomes  irritable.  There  is 
frequent  inclination  to  swallow  and  continual  efforts  are 
made  to  clear  the  throat  of  phlegm. 

This  affection  of  the  throat  is  common  among  public 
speakers,  barristers,  auctioneers,  actors,  and  singers,  but 
it  is  more  commonly  met  with  among  the  clergy.  An 
ingenious  theory  to  account  for  this  fact  lias  been  ad- 
vanced by  Dr.  Whipham  in  the  London  Lancet  of  1886. 
He  argues  that  the  difference  is  due  to  the  fact  that  the 
clergyman  has  to  address  his  congregation  from  above 
while  the  barrister  or  the  actor  stand  on  a  level  below 
that  of  their  hearers.  Vocalization  with  chin  depressed 
is  more  difficult  than  with  upturned  face.  Another 
writer  in  the  same  journal  lays  the  blame  on  the  eccle- 
siastical all-round  collar,  which  exerts  mischievous  press- 
ure upon  the  thyroid  cartilage. 

Clerks. — See  Sedentary  Life. 

Colliers. — Laborers  in  coal  mines  become  sooner  or 
later  the  subjects  of  anthracosis,  that  condition  known 
as  miner's  lung.  Particles  of  carbon  inhaled  for  long 
periods  become  deposited  as  solid  material  in  the  lungs 
and  set  up  a  mechanical  phthisis,  manifesting  their  pres- 
ence by  a  peculiar  black  substance  in  the  sputum.  It 
does  not  appear  that  the  coal-dust  is  a  direct  cause  of 
phthisis,  but  its  presence,  by  irritation,  increases  the  ten- 
dency to  pulmonary  disease,  producing  phthisis  in  a  lung 
disposed  to  it,  and  in  a  sound  lung  an  interstitial  pneu- 
monia (Greenhow).6  Osier  regards  the  disease  as  con- 
sisting of  an  overgrowth — a  lryperplasia — of  the  fibrous 
tissue  of  the  lungs  induced  by  chronic  irritation,  a  verit- 
able cirrhosis.7 

Coal  miners  lead  an  unhealthy  life,  the  principal  in- 
jurious agents  being  the  lack  of  ventilation  in  the  mines, 
and  the  necessity  of  performing  most  of  their  life's  work 
in  darkness.  Anaemia  and  chronic  nervous  irritations 
are  said  to  result,  and  scrofula  and  tuberculosis  are  com- 
mon. It  must  be  stated,  however,  that  according  to 
Hirt's  statistics  the  occurrence  of  phthisis  is  rare.  The 
miner's  life  is  in  addition  full  of  danger  from  accidents, 
and  the  cold  and  damp  to  which  he  is  constantly  exposed 
render  him  prone  to  bronchial  affections  and  rheuma- 
tism. 

Miner's  nystagmus  (C.  B.  Taylor) 8  is  a  morbid  condition 
described  as  peculiar  to  the  coal  miners  in  Nottingham. 
It  occurs  in  adults  independently  of  other  ocular  defects, 
unaccompanied  by  disease  of  the  nerves  or  structural 
change  in  the  eyeball,  and  is,  as  a  rule,  to  be  noticed 
only  when  the  patient  attempts  fixation,  especially  in  a 
stooping  position.  It  is  analogous  to  writer's  cramp,  and 
is  due  to  great  and  prolonged  effort  to  see  in  an  imper- 
fect light.  Change  of  occupation  and  working  in  a  good 
light  are  all  that  is  necessary  to  effect  a  cure. 

Commercial  Travellers. — The  occupation  is  not  healthy. 
Persons  of  this  class,  of  necessity,  lead  irregular  lives  and 
are  obliged  to  keep  late  hours  and  to  spend  a  great  deal 
of  time  in  overheated,  ill-ventilated  railroad  cars.  As  a 
result  they  suffer  from  disordered  digestive  functions, 
especially  constipation.  Intemperance  in  the  form  of 
dram-drinking  is  extremely  common  among  them. 

Cooks.  —  Among  male  cooks  especially  gout  is  com- 
monly the  result  of  continued  existence  in  overheated, 
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i  kitchens,  lack  ol  rresh  air  and  exercise,  and  the 
constant  tasting  pi  rich  food.  Long  standing  prod 
flal  foot  and  varicosity  of  the  veins  of  th<  lower  extrem 
iiir-  in  older  cooks  ulcers  of  the  legs  are  frequently  mel 
wiili.  Female  cooks,  Buch  as  are  employed  in  private 
familii  o  likelj  to  be  gout]  as  those  ■  mploj  cd 

in  hotels,  clubs  restaurants,  etc.,  but  the]  suff<  r  in  other 
iks      Eczema  of  the  hands  results 
from  constant  exposure  i"  wet,  and  a<  Q(    of  the  face  is 

oon. 

Lnei I  bursa  patella; 

per's  knee)  is  the  resull  of  pressure  exerted  by  the 
knee  against  the  barrel. 

vrh  rs.  — Under  this  heading  are  included  cop- 
per-plate printers,  coppersmiths,  watch-makers  and  clock 
makers,  and  gilders.     All  are  subjecl  to  the  inhalation  of 

ier  (lu^i.  a-  to  the  effects  of  which  much  difference 

pinion  exists,  the  weight  of  evidence  being  in  favor 
of  the  view  that  phthisis  is  one  of  the  results.  The  fumes 
given  off  in  the  manufacture  of  acetate  of  copper  cause 
acute  bronchia]  catarrhs,  sore  throats,  conjunctivitis,  and 
other  irritating  effects  It  is  a  question  whether  the 
symptoms  seen  in  some  copper  workmen,  to  which  the 
name  "copper  colic"  bas  been  given,  are  not  due  to 
the  presence  of  lead.  Copper  colic  is  said  to  differ  from 
lead  colic  in  being  attended  with  extreme  prostration  and 
with  diarrhoea  instead  of  constipation.  The  duration  is 
short  and  the  prognosis  favorable  (Tracy).  A  copper 
line  upon  the  gums,  similar  to  the  lead  line  bo  commonly 
observed,  lias  been  described,  bul  it  seems  more  than 
probable  thai  it  is  really  a  lead  line,  more  especially  since 
in  some  of  the  reported  cases  it  was  accompanied  by  colic 

and  paralysis  of  the  extensors. 

Cotton  Operatives. — The  air  in  cotton  factories  becomes 
loaded  with  fine  vegetable  dust,  peculiarly  irritating  to 
the  respiratory  mucous  membrane.  This,  together  with 
the  effects  of  the  sedentary  habits  of  the  workpeople, 
render^  phthisis  a  common  disease  among  them.  Indeed, 
a  special  form  <>t'  the  disease,  phtftisu  cotoniu  use,  has  been 
described.  But  modern  ideas  of  ventilation  have  abol- 
ished in  great  part  these  dangers.  In  this  town  of  Mon- 
treal, where  there  are  a  large  number  of  cotton  opi  ra 
thes,  we  do  not  observe  any  unusual  proportion  of  them 
among  the  phthisical  patients  in  the  hospitals.  Tracy 
doubts  the  existence  of  phthisii  cotoniu,  us>  in  America. 

In  addition  to  irritation  nf  the  respiratory  passages, 
Leach 9  reports  thai  the  workers  in  East  Indian  (Surat) 
cotton  are  not  infrequently  affected  with  a  cutaneous 
rash  much  resembling  urticaria,  and  that  this  appears 
among  the  mixers  of  the  raw  material.  The  complexion 
is  usually  pale  and   sickly.      The  strippers,  grinders,  and 

card-room  hands  mostly  Buffer  from  a  spasmodic  cough, 
Bore  throat,  pneumonia,  and  confirmed  asthma  with  op- 

i  -ii  of  tin'  chest. 
Cutters. — The  grinding  and  filing,  more  especially  of 
the  liner  wares,  arc  the  most  dangerous  parts  of  the 
trade.  The  line  dust,  metallic  as  well  as  mineral,  set 
afloat  by  the  process  causes  phthisis  to  an  alarming  ex- 
tent.    After  death  from  "  grinder's  asthma  "  characteris 

tie  morbid  appearances  are  found  in  the  lungs,  which 
tit'i-  studded  with  small  black  nodules,  from  the  size  of  a 
pin's  bead  to  that,  of  a  pea,  of  as  yet  undetermined  com- 
position (Tracy).  The  mortality  among  grinders  is  very 
high.  In  twelve  cases  the  average  age  at  death  was  thirty 
years  ami    eight    months  (Holland),  and    in    nine  cases  it 

was  thirtj  "iie  \ i  ars  (Schtttte,  quoted  by  Tracy).  In  the 
manufacture  of  files,  which  is  carried  on  to  such  a  verj 
great  extenl  in  Sheffield,  the  file  rests  in  a  bed  of  lead  dur- 
ing the  process  of  cutting,  and  line  lead  dust  ma\  be  seen 
to  rise  every  lime  the  chisel  is  struck  by  the  hammer. 
The  men  have  a  habit  of  wetting  the  finger  and  thumb 
with  which  they  hold  the  chisel  by  licking  them,  more 
over,  they  frequently  cat  their  meals  without  washing 
their  hands,  eating  in  the  workshop.  Asa  result,  lead 
poisoning  is  theme-cutter's  disease  (I.  ('.  Hall).10  File- 
cutters  show  a  remarkably  high  rate  of  mortality  from 
phthisis. 

Divers. — The  stress  of  Suspended  respiration   and  cou- 
nt pulmonary  capillary  Btasis  falls  on  the  right  instead 


of  on  the  left  auricle  and  ventricle  (Stone  ::  Divers  are 
subjecl  to  cardial  h\  pertrophj 

Domestic  Servants.  Th'-  occupation  Is  a  healthy  one. 
Servants  are  well  ted.  usually  provided  with  good  bed- 
rooms, and  enjoj  hvgienic  advantages  unknown  toothers 
of  tin-  class  from  which  they  arc  recruited.  Housemaids 
and  parlor-maids  are  often  anaemic  ;  indeed,  most  of  the 
of  anaemia  and  chlor-anaemia  in  a  hospital  are  ser- 
vants. Several  causes  exisl  :  servants  are  very  much  in- 
clined to  neglect  their  diet  and  to  acquire  the  habit  of 
drinking  large  quantities  of  green  tea  and  of  eating  bread- 
and-butter  to  the  neglect  of  meat  and  fruit.  Constant 
running  up  and  down  stairs  brings  about  a  state  of  anae- 
mia which  can  be  < aued  by  rest,  good  food,  and  the  ad- 
ministration oi  iron.  The  work  in  mounting  a  staircase 
18  \i  r\  great,  and  its  injurious  effect  is  intensified  by  the 
fact  that  it  is  done, in  a  confined  atmosphere.  The  si 
upon  the  vascular  system  results  in  feebleness  of  the  cir- 
culation and  anaemia. 

Housemaid's  knee  is  an  inflammation  of  the  bursa  over- 
ly ing  the  ligamentum  patellae,  and  i-  commonly  met  with 
in  those  who  remain  for  any  length  of  time  upon  their 

knees  (see  Bursa,  vol.  i..  p.  724). 

Domestic  servants  are  frequently  the  subject  of  vari- 
cose veins,  of  flal  foot,  and  of  ulcers  of  the  leg,  all  the 
resull  of  prolonged  continuance  in  the  erect  posture. 
Among  parlor-maids  and  scullions  eczema  manuum  is 
not  uncommon,  an  effect  of  ((instant  wetting  of  the  hands. 
Lastly,  it  seems  that  typhoid  fevei  occurs  among  female 
servants  with  great  frequency.  .Many  of  the  fever  pa- 
tients in  the  female  wards  in  the  Montreal  General  Hos 
pitals  arc  servant  maids,  and  the  same  has  been  observed 
at  the  London  Fever  Hospital,  where  of  the  1,457  ci 
of  typhoid  fever  admitted,  nearly  one-third  were  female 

servants,  most  of  whom  had  been  in  comfortable  situa- 
tions, and  many  of  whom  had  been  attacked  shortly  after 
changing  residence  (Murchison). 

Dressmakers. — Long  hours,  the  bent,  stooping  position 
and  a  confined  atmosphere  render  the  trade  unhealthy. 
Dressmakers  are  usually  anaemic,  and  sulTer  from  dys- 
pepsia, constipation,  and  often  haemorrhoids  and  men- 
strual disorders.  The  eyesight  by  necessary  constant  at- 
tention is  apt  to  become  impaired,  but  the  prevailing 
danger  of  the  trade  is  phthisis,  partly  for  the  reas 
above  mentioned  and  partly  owing  to  the  fact  that  the 
less  strong  and  robust  -ills  take  up  dressmaking  from  a 
de-ire  to  avoid  arduous   physical  exertion. 

Dyers. — Eczema  of  the  hands,  caused  by  wet.  is  inten- 
sified by  the  aniline  dyes  used  in  the  process.  As  a  rule. 
dyers  are  healthy  and  long-lived,  although  exposure  to  a 
damp,  hot  atmosphere  renders  them  subject  to  catarrhal 
affections  and  rheumatism. 

Electroplatt  rs  and  EHectrotypt  rs. — Constrained  attitude 
in  a  close  atmosphere  gives  rise  to  a  predisposition  to 
phthisis. 

EnameUers. — The  silicates  of  lead  used  in  this  process 
gft  e  rise  to  lead-poisoning. 

Engineers. — Changes  in  temperature  give  rise  to  fre- 
quent pneumonias  and  rheumatism,  while  death  from 
phthisis  is  frequent  (TraC]  I. 

Bngrau  rs.— See  Etch 

Etcliers. — The  fumes  of  hyponitric  acid  and  of  nitric 
acid  act  injuriously  upon  the  skin.  The  hydrofluoric 
acid  used  in  etching  on  glass  irritates  and  corrodes  the 
skill,  causing  ulcerations  of  the  hands,  and  when  inhaled 
gives  rise  to  conjunctivitis,  cory/.a,  and  bronchial  catarrh. 
The  eyes  suffer  from  overuse. 

Farriers.-  See  Grooms.  Also  consult  article  Glanders, 
vol.  iii.,  p.  380. 

FeUmongers.—Sheep'B  wool  in  process  of  preparingre- 
mains  soaking  in  a  solution  of  lime.  The  handling  of 
wool  thus  wetted  gives  rise  to  most  painful  and  obstinate 
fissures  of  the  fingers  and  hands,  an  effect  which  may  be 
partially  prevented  by  immersion  of  the  hands  in  oil  or 
by  the  wearing  oi  oiled  gloves. 
"  Flax  and  Hemp  Operatives.— This  occupation  is  one  of 
the  most  injurious  to  life.  The  dust  produced  in  the 
process  of  hackling,  carding,  line  preparing,  and  tow 
spinning,  contains  sandy  particles  and  is  extremely  irri- 
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tating.  Few  escape  cough  and  other  lung  symptoms, 
while  phthisis  is  most  common.  Of  107  operatives  whose 
cases  were  taken  indiscriminately  by  Dr.  Greenhow  no 
less  than  79  were  suffering  from  bronchial  irritation,  and 
in  19  of  these  there  had  been  haemoptysis.  Among  27 
hacklers  (those  who  separate  the  coarse  part  of  the  tlax 
or  hemp  from  the  fine  by  drawing  it  through  a  hackle) 
23  were  diseased. '-  Even  in  the  time  of  Ramazini  the 
trade  was  notoriously  dangerous.  "  Pulvis  enim  teter  ac 
noxius  ex  hac  materia  evolat,  ut  per  os  fauces,  pul- 
mones  subiens  operarios  ad  continuain  tussim  compellat 
ae  ad  asthmaticum  passionem  sensim  deducat." 

Gasmen. — The  manufacturers  of  ordinary  coal-gas  do 
not  suffer  from  the  fumes  given  off  in  the  process,  on  the 
contrary,  there  is  a  prevalent  but  unfounded  belief  that 
phthisical  patients  are  benefited  by  the  inhalation  of  these 

Qilders. — Formerly  this  trade  was  most  dangerous.  In 
Ramazini's  time  the  mercury  used  in  the  amalgam  made 
the  artificers  to  "quickly  become  asthmatic,  paralytic, 
and  liable  to  vertigos  ;  and  their  aspect  becomes  cadav- 
erous and  ghostly.  Their  neck  and  hands  tremble,  their 
teeth  fall  out,  their  legs  are  weak  and  they  are  afflicted 
with  scurvy."  But  in  the  present  day  the  operation  of 
gilding  is  conducted  under  cover,  so  that  workmen  rarely 
suffer.  The  cachexia  of  mercury  will  be  found  much 
more  commonly  in  the  makers  of  mirrors  (see  Mercury). 
Gilders  are  thought  to  show  a  special  phthisical  tendency. 
Of  the  methods  to  obviate  this  tendency,  free  ventilation 
has  been  found  to  be  the  most  efficacious  as  well  as  the 
most  practical. 

Goldsmiths. — Injurious  fumes,  from  the  use  of  nitric- 
acid  in  cleaning  small  articles,  give  rise  to  irritation  of 
the  conjunctiva  and  bronchial  mucous  membrane.  The 
smiths  who  work  at  precious  metals  are  prone  to  phthi- 
sis, the  result  of  the  confined  atmosphere  of  the  shop  and 
of  the  constrained  attitude  they  habitually  assume.  Hirt 
makes  out  that  among  goldsmiths  three-fourths  of  all  the 
deaths  are  due  to  phthisis,  and  other  observers' (quoted 
by  Tracy)  have  given  the  proportion  as  thirty-eight  per 
cent,  and  twenty  per  cent. 

Glnssblowers. — Emphysema  may  result  from  the  violent 
expiration.  When  great  efforts  are  made  the  tube  is 
passed  from  one  mouth  to  another  with  the  result  of  its 
becoming  a  means  of  communicating  syphilis  from  one 
workman  to  another.  The  plan  of  providing  separate 
mouth-pieces  has  not  proved  popular  with  the  men  them- 
selves, who  prefer  the  old  way  with  its  dangers. 

Grooms. — The  health  of  those  who  work  about  stables 
is  generally  good,  the  diseases  of  grooms  being  mainly 
the  result  of  imprudence  or  accident.  Two  special  dis- 
orders must  be  mentioned,  viz.,  horse-vaccine  and  gland- 
ers, to  both  of  which  grooms  are  subject.  Of  the  former 
the  writer  has  met  with  two  cases  in  grooms,  both  men 
having  been  in  charge  of  horses  affected  with  the  grease, 
while  glanders  in  man  is  a  disease  of  much  more  com- 
mon occurrence  than  is  generally  supposed.  The  symp- 
toms may  easily  be  mistaken  for  those  of  acute  rheuma- 
tism or  pyaemia.  In  ninety-five  per  cent,  of  all  cases  the 
patients  have  been  those  engaged  in  the  care  of  infected 
horses  (see  Glanders,  vol.  iii.,  p.  330). 

Hatters. — Mercurial  poisoning  is  said  to  arise  from  the 
use  of  acid  nitrate  of  mercury,  arsenious  acid,  and  bi- 
chloride of  mercury  in  removing  hair  from  skins. 

An  essay  on  "  Hatter's  Consumption  "  has  recently  ap- 
peared in  the  New  York  Medical  Journal,  by  J.  W.  Stick- 
ler, whose  statistics  show  that  pulmonary  phthisis  is  the 
most  common  and  fatal  disease  among  hatters.  The 
greatest  number  of  deaths  occur  among  the  finishers — 
82. 3  per  cent.  The  fur  and  dust  arising  during  the  pro- 
cess of  "finishing  and  pouncing,"  irritate  the  air-pas- 
sages. 

India-rubber  Works. — The  inhalation  of  carbon  bisul- 
phide produces  a  peculiar  train  of  symptoms,  headache, 
mental  depression,  impaired  sight  and  hearing,  and 
cramps  (see  Carbon  Bisulphide,  vol.  i.,  p.  763). 

Lead  Workers. — Under  this  heading  are  included  paint- 
ers, enamellers,  plumbers,  typesetters  (type  metal  is  an 
alloy  of  lead  and  antimony),  and  manufacturers  of  the 


salts  of  lead.  All  are  liable  to  lead  poisoning,  but  more 
especially  those  who  take  part  in  the  dry  process  of  mak- 
ing the  carbonate  (see  Gout,  vol.  iii.,  p.  376).  Among 
female  operatives  abortion  is  generally  recognized  as  one 
of  the  results  of  lead  absorption. 

Matchmakers. — Phosphorus  fumes  exert  a  very  dele- 
terious and  peculiar  effect  upon  the  makers  of  matches. 
The  various  forms  of  phosphorus  act  differently,  com- 
mon or  yellow  phosphorus  being  especially  dangerous, 
while  red  or  amorphous  phosphorus  is  innocuous.  The 
evil  effects  consist  in  the  production  of  caries  of  the 
teeth  and  necrosis  of  the  lower  jaw.  The  action  was 
formerly  thought  to  be  direct  and  to  affect  only  those 
whose  teeth  were  already  the  subject  of  caries,  but  there 
seems  to  be  evidence  that  cases  of  necrosis  occur  in  per- 
sons whose  teeth  have  been  perfectly  sound.  In  the  up- 
per jaw  the  disease  is  always  chronic,  but  in  the  lower  it 
is  sometimes  acute  and  attended  with  high  fever  (Tracy  I. 
Though  commonly  prolonged  exposure  is  necessary,  the 
disease  making  its  appearance  four  or  five  years  after  the 
person  begins  work,  yet  cases  occur  where  very  slight 
exposure  gives  rise  to  the  most  grave  symptoms.  The 
writer  has  placed  upon  record  the  case  of  a  boy  from 
whose  lower  jaw  a  large  piece  of  bone  came  away.  The 
only  cause  to  which  the  disease  could  be  attributed  was 
his  trick  of  holding  lighted  phosphorus  matches  in  his 
mouth  for  the  purpose  of  amusing  his  companions,  and 
Mr.  Salter  (in  "  Holmes'  System  of  Surgery  ")  quotes  two 
such  instances.  In  the  one  (Pluskal's  case)  a  little  girl, 
seven  years  of  age,  was  attacked  with  necrosis  of  the 
lower  jaw,  owing  to  her  habit  of  playing  with  matches 
and  discharging  them  in  the  dark  for  amusement  ;  while 
in  the  other  (Simon's  case)  the  disease  appears  to  have 
been  brought  about  by  a  person  chewing  ginger  which 
had  been  kept  in  the  pocket  along  with  some  lucifer 
matches. 

In  addition  to  these  striking  and  very  characteristic 
effects  of  phosphorus  fumes,  match-makers  suffer  from 
loss  of  appetite  and  dyspepsia  and  are  commonly  badly 
nourished  and  annemic.  Phthisis  is  not  uncommon.  Tar- 
dieu  and  Layet  (quoted  by  Tracy)  both  assert  that  phos- 
phorus fumes  dull  the  minds  of  workmen  and  take  away 
their  energy  and  heart  for  labor. 

The  prevention  of  these  ill  results  lies  mainly  in  the 
use  of  the  amorphous  or  red  phosphorus,  and  secondarily 
in  the  free  ventilation  of  workshops  and  improved  hy- 
gienic condition  of  the  workmen.  The  vapors  of  turpen- 
tine, obtained  from  small  tin  boxes  containing  that  sub- 
stance and  worn  about  the  neck,  have  been  found  to 
exert  a  protective  influence.  Letheby  has  stated  that 
TifnTfth  part  of  turpentine  vapor  in  the  atmosphere  will  at 
ordinary  temperatures  and  pressure  prevent  the  evolution 
of  phosphorus  fumes.  Good  results  have  followed  the 
placing  of  vessels  containing  turpentine  in  the  factories 
themselves. 

Medical  Men. — A  matter  of  considerable  interest  to 
medical  men  themselves,  this  subject  has  engaged  the  at- 
tention of  man}-  writers,  who  have  however,  been  unable 
to  agree  among  themselves.  As  a  rule,  an  optimist  view 
has  been  prevalent  from  the  time  of  Ramazzini,  who  says 
that  medical  practitioners  are  exempt  from  ordinary  dis- 
eases in  consequence  of  their  good  exercise  and  their 
"  hilarity  of  mind  "  when  they  go  home  "  bene  nummati," 
with  their  fees  in  their  pockets,  but  that  they  are  subject 
to  hernia  from  going  up-stairs  and  catch  dysentery  from 
sitting  beside  their  patients.  Thackrah  considers  night- 
calls  less  injurious  than  the  public  and  profession  suppose, 
for  if,  he  says,  we  observe  those  who  for  thirty  or  forty 
years  have  been  engaged  as  accoucheurs,  we  shall  find 
them  as  robust  as  others.  The  statistics  of  Dr.  Guy.  pub- 
lished some  forty  years  ago,  showed  that  the  average  life 
of  the  learned  professions  collectively  was  seventy-six 
and  a  half  years,  and  he  gave  to  medical  men  the  highest 
position.  Dr.  Farr's  statistics,  as  given  in  the  Thirty- 
fifth  Report  of  the  Registrar-General,  yield  a  result  thus 
expressed  :  "  Physicians  and  surgeons  from  youth  up  to 
the  age  of  forty-five  experience  a  mortality  much  above 
the  average  ;  after  that  age  they  do  not  approach  the 
priesthood  in  health  but  differ  little  from  the  average. 
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M  .11  \    young    practitioners   have  hard  to  en 

counter.  Th<  j  are  in  contact  with  the  -i.  k,  arc  exposi  'I 
to  />  motii  rod  their  n  hi  bed.     In  states 

>  <  t  depression  deadlj  poisons  are  al  hand.  There  is  an 
excess  of  practitioners  in  cities.  Countrj  practitioners 
have  to  visu  theii  patients  in  all  weathers,  at  all  hours. 
:  from  which  the  medical  men  Buffer  demand 

Within    the  present    year  (lssij)    some  startling 
concerning  the  life  and  health  of  the  members  of  the 
medical  profession  have  been  brought  to  public  notice,  in 
a  paper  read  by  Dr,  •  ire  the  Royal  Medical  and 

Cbirurgical  Society.  According  to  his  tables  the  mortal- 
ity is  not  onh  high,  bul  it  is  increasing,  [n  1880,  lvsl. 
1882,  ii  was  higher  than  that  of  any  of  the  other  call- 
ings and  professions;  not  only  that,  but  it  was  higher 
than  that  of  medical  men  twenty  ami  ten  years  before. 

"  While  the  i tality  of  the  legal  profession  in  1880  31 

82  was  20.28  per  1,000,  and  thai  of  the  clerical  profession 
only  15.93,  that  of  the  medical  profession  was  25.53. 
Compared  with  other  calling — with  trades  nol  very 
favorable  to  health — the  medical  profession  is  more 
deadly.  Tims,  the  mortality  of  medical  men  is  greater 
than  that  "I  teachers  of  the  same  age,  commercial  travel- 
lers, bakers,  shoemakers,  printers,  bookbinders,  masons, 
and  coal-miners,  It  is  less  than  thai  of  innkeepers, 
brewers,  butchers,  earthenware  manufacturers,  cotton, 
woollen,  and  worsted  manufacturers,  painters,  plumbers, 
glaziers,  cutlers,  and  quarrymen." 

The  information  given  by  Dr.  Ogle  as  to  the  causes  of 
death  is  of  the  very  highest  interest.  Medical  men  die 
in  much  larger  proportion  of  the  same  disease  than  do 
other  men  of  corresponding  age.  The  two  figures  after 
the  disease  mentioned  show  the  deaths  per  1,000,000  of 
medical  men,  and  of  :dl  other  men  respectively:  Scarlet 
level-,  59,  16  ;  typhus,  Tit,  38  ;  diphtheria,  ■">!>,  14  ;  enteric 
lever.  311,  238;  malarial  fever,  46,  11  ;  erysipelas,  172, 
136;  alcoholism,  ITS,  130;  gout,  91,  78;  rheumatic  af- 
fections, 251,  215  ;  malignant  diseases,  879,  790  ;  diabetes, 
284,  108;  diseases  of  the  nervous  system,  4,565,4,268; 
diseases  of  the  circulatory  system,  4,142,  2.934  ;  liver  dis- 
ease. 1,744,  711  ;  other  diseases  of  the  digestive  system, 
973,  632  ;  calculus,  86,  30. 

The  mortality  from  phthisis  and  diseases  of  the  res- 
piratory apparatus  is  low.    'Of  the  non-fatal  diseases  to 
which   medical   men    are  peculiarly  exposed  must   be  L 
mentioned  syphilitic  infection  from  contact  with  specific 

discharges  in  surgical  and  obstetrical  practice.  That 
this  occurrence  is  frequent  there  can  be  no  doubt,  if  an 

estimate  can  lie  formed  from  the  number  of  cases  which 
have  come  within  the  limited  experience  of  the  writer. 
The  victim  of  such  an  accident  naturally  keeps  his  mis- 
fortune a  secret,  so  that  the  knowledge  of  the  existence 
of  such  cases  is  not  easily  obtained. 

Among  pathologists  poisoned  wounds  are  not  uncom- 
mon, resulting  in  some  well  known  cases  Fatally,  and  in 
many  most  seriously.  The  wounds  received  in  tin'  dis- 
secting-room  are  very  rarely  of  consequence.  The 
writer,  with  eight  years  of  experience  as  a  teacher  of 
practical  anatomy,  has  never  seen  any  serious  conse- 
quences follow  dissect  ion- wounds. 

Anatomical  tubercle  is  a  name  given  to  a  form  of 
warty  growth  occasionally  seen  upon  the  hands  of  dis- 
sectors and  morbid  anatomists. 

The  use  of  carbolic  and  other  solutions  hi  anti- 
septic surgery,  involving  the  continual  dipping  of  the 
hands    in    medicated    water,  renders    the   skin   harsh  and 

dry,  favors  chapping,  ami  K  productive  of  an  obstinate 

eczema  in  some  persons,  similar  to  that  met  with  in 
domestic  BervantS  and  washerwomen. 

[fillers  -The  irritation  of  Qour-dusl  seem-,  to  act 
more  injuriously  externally  than  internally.  Millers, 
provided  they  are  not  intemperate,  do  not  incur  any 
special  risks  to  lit,..  ,\  form  of  eczema  manuum  is  found 
among  them,  due  to  tin-  Irritation  of  the  flour  ;  and  acne, 
furuncles  and  blepharitis  ciliaris  arc  extremely  common 
(Tracj  I. 

Miners. — (See  also  Colli  i  i  Mr.  Simon"  states  that 
with  one  exception  the  300,000  miners  in  England  break 


down,  as  a  class,  prematurely  from  bronchitis  and  pnen> 
monia,  caused  by  the  atmosphere  in  which  they  live. 
The  exception  i-  most  important.     The  colliers  of  Dur> 

ham  and  Northumberland,  where  mints  arc  well  venti- 
lated, do  not  appear  to  Buffer  from  any  excess  of  pul- 
monary disease,  or  do  so  only  in  a  slight  degra  (Parkes). 
iffer  greatly.  According  to  II in, 
out  of  2,000  Saxon  miners  l,743were  poisoned,  and  al 

most  ;i]l  had  a  blue  line  upon  the  gums. 
Under  the  title  Miner's  Anaemia,  Perroncito  "  described 

an  ana-niia  w  hit  h  occurs  among  the  miners  of  St.  Ktienne, 

and  which  resembles  closely  the  disease  observed  among 

the  workmen  at  St  Gothard  tunnel.  But  the  disease  was 
found  to  depend  on  the  pn  -i  n<  e  i  I  an  intestinal  parasite, 
the  anchylosloma  duodenaZe.  Miners  anaemia  has  thus 
been  shown  to  be  a  parasitic,  ami  therefore  a  preventable, 

disease. 

Mirror-makers.  —  Mercuric    poisoning,  giving  rise  to 

cachexia   with    tremors,    is    present.      In    the  case  of    an 

Italian,  aged  fort]  two,  who  was  treated  in  the  London 
Hospital,'  the  metal  was  thought  by  the  patient  to  have 
entered  the  system  through  the  palms  of  the  hands  am] 
under  the  finger-nails,  the  \;ipor  having  also  been  in- 
haled, lie  hail  silvered  mirrors  for  twenty-one  years. 
but  his  first  attack  of  poisoning  had  not  occurred  until 
be  hail  been  at  it  fourteen  years. 

Women  an-  more  subject,  to  the  evil  influence  of  the 
mercurial  vapors  than  the  men,  ami,  as  in  other  metallic 
poisonings,  abortion  is  common.  The  children  born  are 
often  weak  and  unhealthy,  and  die  early. 

Meyer's  plan  of  prevention  has  yielded  the  best  result, 
viz..  to  keep  the  floors  of  the  workrooms  sprinkled  with 
ammonia  ;  also  to  shorten  the  hours  of  work,  to  keep  the 
shops  well  ventilated,  and  the  workmen  scrupulously 
clean.      Meals  should  not  be  eaten  in  the  factory. 

Nail-makers. — See  Cutlers  and  Blacksmiths. 

Painters.  —  Lead-poisoning  is  common,  but  in  addition 
painters  are  subject  to  headache,  dyspepsia,  and  general 
muscular  weakness,  which  has  been  thought  to  be  due  to 
the  inhalation  of  the  turpentine  fumes. 

Photograph*  rs. — The  life  is  sedentary.  Cases  of  poison- 
ing have  been  reported  from  the  use  of  crystals  of  cyanide 
nl  potassium  to  rub  off  the  stains  of  nitric  acid. 

Plumbers. — It  has  not  been  proved  that  plumbers  suf- 
fer from  inhalation  of  Bewer-gas.  (lout  is  an  indirect 
effect  of  the  lead-poisoning  to  which  plumbers  are  sub- 
ject (sec  Gout.  vol.  iii..  p.  370). 

•s. — Emphysema  is  so  common  as  to  be  designated 
potter's  asthma.  The  dust  given  off  in  the  sifting  and 
mixing  of  clay,  as  well  as  in  the  removal  of  inequalities 
of  the  surface  in  substances  already  baked,  causes  an  ir- 
ritation of  the  lungs.  Lead  poisoning  results  from  the 
enamel  used  in  the  preparation  of  porcelain,  and  is  not 
very  uncommon. 

According  to  Varrent rap  (quoted  by  HirtV  the  health  of 
potters  is  not  so  bad  as  writers  assert,  of  1,000  living 
potters  but  98  entered  hospital  in  a  year,  of  whom  but 
sixty-two  per  cent.  Buffered  from  internal  complaints.  In 
comparison  with  many  other  trades,  blacksmiths,  copper- 
smiths, locksmiths,  tinsmiths,  this  amount  of  sickness  is 
small,  which  is  the  more  worthy  of  remark  since  many 
of  the  workmen  exist  under  essentially  better  conditions 
than  the  potters. 

Printers. — Phthisis  is  prevalent,  especially  among  the 
compositors,  Twenty-five  per  cent,  of  them  die  <>f  it 
(Tardieu).  This  is  the  combined  result  of  bad  air.  lack 
of  exercise,  and  an  habitually  constrained  altitude.     More 

recent  figures  goto  show  the  excessive  mortality  prevail- 
ing among  the  members  of  this  craft.  Statistics  arc  given 
in  Tin  Printer,  a  trade  journal  (quoted  in  Tin  /.<u,r,t. 
February  9,  1884),  concerning  the  funeral  allowances, 

which  f'or  the  year  lss:;  amounted  to  74.  Out  of  this 
number  22  compositors  died  from  phthisis,  and  13  from 
bronchitis,  etc.  (probably  phthisis  also),  thus  giving  a 

total  of  35  deaths  out  of  74  to  diseases  of  the  respiratory 
organs. 

(racks  and  tissures  of  the  lips;  and  small  tumors  on  the 
interior  of  the  mouth,  result  from  the  printer's  habit  of 
putting  type  into  his  mouth. 
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Occupation. 


Pianists. — See  article  on  Professional  Neuroses. 

Publicans. — Of  all  occupations,  those  connected  with 
the  retailing  of  alcoholic  drinks  are  the  most  unhealthy, 
for  very  few  of  this  class  are  not  the  subjects  of  alco- 
holism in  some  of  its  forms.  Dram-drinking  is  the 
most  injurious  form  of  intemperance.  Visceral  disease, 
especially  of  the  liver  and  kidneys,  is  most  prevalent. 
The  returns  of  life  assurance  companies  carry  out  this 
assertion  :  In  those  of  a  large  English  company  now  be- 
fore me,  it  is  stated  that  there  were  513  persons  directly 
engaged  in  the  liquor  trade  whose  lives  were  insured  in 
the  company  at  the  beginning  of  a  quinquennial  period. 
At  the  end  of  that  time  123  had  died  ;  180  had  allowed 
their  policies  to  lapse  or  had  surrendered  them  ;  and  210 
were  still  on  the  books.  It  appears  as  the  result  of  a 
comparison  between  the  ages  at  death  of  these  123  publi- 
cans, that  the  mortality  was  more  than  twice  as  great 
as  that,  which  had  prevailed  among  the  members  of  the 
company  generally.  Looking,  then,  at  the  causes  of 
death,  it  appears  that  this  class  die  especially  from 
diseases  of  the  nervous,  digestive,  and  urinary  organs. 
Of  the  123  deaths,  no  less  than  fifty  per  cent,  are  trace- 
able to  these  causes.  The  class  of  digestive  disi  ases  which 
the  actuary  makes,  includes  diseases  of  the  stomach  and 
bowels,  ulceration  of  the  bowels,  disease  of  the  liver, 
hepatitis,  and  jaundice  ;  these  killed  20.32  per  cent,  of 
publicans,  while  of  the  whole  number  of  the  assured, 
10.35  per  cent,  died  from  these  causes  ;  8.13  per  cent,  of 
the  publicans  died  of  diseases  of  the  kidney  and  bladder, 
against  4.40  per  cent,  of  the  non-publicans  (see  Life  In- 
surance). 

Quinine,  Manufacturers  of. — The  dust  or  vapor  in 
quinine  factories  gives  rise  to  a  peculiar  rash,  the  nature 
of  which  is  variously  described.  The  most  reliable  in- 
formation on  the  subject  is  that  furnished  by  Dr.  J.  F. 
Weightman,  whose  observations  were  made  upon  the 
workmen  employed  in  the  chemical  factory  of  Powers  & 
Weightman.  Only  new  workmen  are  affected,  and  in  the 
majority  of  cases  one  attack  protects  against  another. 
The  vapor  from  boiling  solutions  seems  to  be  the  chief 
cause,  it  being  rare  for  anyone  to  have  it  if  working  in 
the  dry  materials.  About  ninety  per  cent,  of  the  work- 
men are  affected.  The  rash  follows  severe  itching,  and 
finally  develops  into  eczematous  vesicles,  which  soon 
burst  and  form  crusts,  the  parts  attacked  becoming  swol- 
len. 

Rag-sorters. — Among  the  rag-sorters  of  the  Continent, 
more  especially  in  Eastern  Europe,  a  peculiar  condition  of 
a  septicemic  character  has  been  observed  to  occur.  Such 
an  outbreak  occurred  lately  ,6  in  a  paper  manufactory  at 
Ligat,  in  the  Russian  Baltic  Provinces.  Of  fifty-six 
women  employed  in  the  sorting  of  rags,  five  were  seized 
with  the  disease  on  April  25,  1886,  and  seven  on  the  28th. 
Five  cases  had  already  proved  fatal,  one  of  them  in 
twenty-four  hours  from  its  commencement.  In  almost 
all  cases  the  symptoms  were  similar.  The  attack  began 
with  a  rigor,  in  some  with  rapid  rise  of  temperature, 
great  depression,  and  headache,  rapid  respiration,  dis- 
tressing cough,  thready  pulse  and  a  fall  of  temperature. 
Affer  this  improvement  set  in,  or  else  the  patient  showed 
signs  of  collapse  with  an  imperceptible  pulse  and  a  sub- 
normal temperature,  but  without  delirium.  Death  oc- 
curred on  an  average,  in  less  than  six  days.  The  post- 
mortem changes  did  not  indicate  any  special  lesion.  The 
committee  entrusted  with  the  investigation  of  the  out- 
break reported  that  the  disease  was  of  an  infectious 
description,  but  of  its  exact  nature  doubts  exist,  some 
authors  asserting  that  it  is  simply  anthrax  or  charbon, 
others  that  it  is  of  a  nature  entirely  different  from  that 
disease. 

Sailors. — Phthisis  is  the  prevailing  disease,  the  result 
of  damp,  and  of  the  confined  atmosphere  of  the  fore- 
castle. 

Salesmen  and  Saleswomen. — As  with  waiters  and  others 
who  have  to  stand  for  any  length  of  time,  those  who 
serve  in  shops  suffer  from  varicose  veins,  ulcers,  and 
eczema  of  the  legs,  and  share  in  common  with  those  who 
have  to  work  in  confined  atmosphere  a  liability  to  chest 
diseases.     Pains  of  a  special  character  in  the  feet  are  met 


with  in  shop-women,  possibly  due  to  tension  of  tin 
ments,  and  menstrual  disorders  are  common. 

Scavengers, — Scavengers,  including  sewer  men  and 
privy-cleaners,  enjoy  fairly  good  health.  No  writer  has 
been  able  to  find  any  disease  prevalent  among  them  as  a 
class;  in  fact,  Parent  du  Chatelet11  attempted  to  show 
that  the  workers  in  drains  ami  night  men  are  particularly 
exempt  from  fever.  Murchison,18  however,  takes  an  op- 
posite view.  Scavengers  and  dustmen  are  not  particu- 
larly exposed  to  drain  effluvia,  after  all,  but  workers  in 
obstructed  drains  are  particularly  likely  to  contract  dis- 
ease, and,  indeed,  typhoid  fever  would  be  more  common 
in  this  class  of  laborers  were  it  not  that  most  of  them 
are  above  the  age  most  liable  to  it,  and  that  some  may  be 
prevented  by  previous  attacks,  and  still  more  by  the  fact 
that  lengthened  exposure  to  the  exciting  cause  diminishes 
the  risk  of  infection. 

Scourers  of  Cloth. — Inhalation  of  the  vapors  of  benzine 
and  turpentine  produces  headache,  lassitude,  and  other 
nervous  disorders. 

Seamstresses.  —  See  Dressmakers  and  Sewing-machine 
'Workers. 

Sedentary  Life. — Under  this  heading  are  included  all 
those  whose  living  is  gained  by  the  exercise  of  their  men- 
tal talent,  entirely  apart  from  bodily  exertion,  such  as 
lawyers,  notaries,  solicitors,  artists,  clerks,  students,  teach- 
ers, and  literary  men  generally. 

Diseases  of  the  blood-vessels  are  common.  Haemor- 
rhoids is  the  special  disease  of  the  notarial  profession  and 
vascular  changes  of  a  more  serious  character  occur  in  the 
cerebral  circulation.  Many  literary  men  have  died  of 
cerebral  haemorrhage  and  its  consequences,  notably  Dick- 
ens, Thackeray,  Trollope.  Dr.  Johnson  was  aphasic  and 
so  was  Swift. 

In  persons  of  this  class  a  highly-strung  nervous  organ- 
ization is  present,  and  there  is  a  general  neurotic  tendency. 
Insanity  and  genius  are  not  far  from  each  other,  many  of 
the  greatest  of  literary  geniuses  having  been  insane  or 
having  exhibited  in  a  high  degree  the  craving  for  stimu- 
lants. Cowper  was  insane,  Swift's  reason  deserted  him, 
Porson,  the  great  Greek  scholar,  was  a  drunkard,  anil 
Byron  was  decidedly  eccentric. 

The  digestive  process  is  carried  on  in  a  sluggish  man- 
ner, dyspepsia  is  most  common  and  constipation  the  rule. 
The  reader  will  remember  what  trouble  poor  Carlyle's 
digestive  apparatus  gave  him.  The  portal  circulation 
is  tardy,  and  this,  together  with  long  sitting,  aids  in  the 
production  of  piles. 

Urinary  difficulties  occur  at  the  latter  end  of  life,  en- 
largements of  the  prostate,  old  strictures,  and  stone.  Sir 
Isaac  Newton,  for  example,  died  of  stone,  and  the  case 
of  Louis  Napoleon  is  recent. 

But  gout  is  the  disease  of  the  sedentary  life,  and  in  one 
form  or  another  many  are  attacked.  Of  its  causes  nearly 
all  are  at  work ;  deficient  bodily  exercise,  an  animal  diet, 
and  indulgence  in  the"  good  things  of  the  table,  all  con- 
duce to  this  result.  Sydenham  consoled  himself  during 
an  attack  with  the  reflection  that  gout  killed  more  wise 
men  than  fools. 

Sewing-machine  Workers. — Although  the  sewing-ma- 
chine has  been  accused  of  being  the  cause  of  various 
uterine  disorders  and  of  mechanically  exciting  the  ner- 
vous system,  yet  increasing  experience  in  its  use  has  not 
verified  the  predictions  of  its  early  detractors.  As  used 
in  families  its  effect  upon  health  seems  negative,  while 
in  factories  the  agents  for  evil  are  not  the  sewing-machines 
themselves  but  the  vitiated  atmosphere  and  the  necessar- 
ily sedentary  nature  of  the  emplo}rment.  More  particu- 
larly is  this  true  of  the  present  day  when  in  nearly  all 
factories  where  sewing-machines  are  used  the  motor- 
power  is  supplied  by  steam  instead  of  by  the  feet  of  the 
operatives.  Nichols ,9  reports,  after  considerable  investi- 
gation, that  a  young  woman  may  use  the  sewing-machine 
daily  for  three  or  four  hours  without  detriment  to  health, 
that"  the  illnesses  which  most  frequently  prevail  among 
professional  operatives  making  use  of  the  treadle  are : 
Indigestion,  attributable  particularly  to  the  unhealthy 
conditions  under  which  they  pursue  their  occupations  ; 
muscular  pains  of  the  lower  limbs  from  the  long-con- 
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tinued  and  frequent  use  of  the  same  muscles;  dis. 
peculiar  to  won  ravated  rather  than  caused  bj  the 

I  ill -I  In  'lie-  condition  "i  the  pelvic  organs,  As  favorable  a 
view  i-  taken  by  Bulcnburg,  Blaschka,  and  Ohausi 
the  latter  holding  that  the  exercise ol  the  sewing  mat  hine 
when  carried  on  in  good  Air  U  of  advantage  to  the  diges- 
tive and  respirator}  system.  Importance  is  attached  to 
the  kind  ol  chair  used,  that  it  may  readily  accommodate 
itself  to  the  n  ,v      l »r.  ( >hausen  found 

mptive  tenden  the  man}   sew  ing  ma- 

chine workers  he  has  attended,  an  far  as  i"  con- 

it  the  work  maj  even  neutralize  a  tendencyin 
lirection. 
dy  Grinders.  —These  workpeople  are  employed  in 
the  pickingand  tearing  of  woollen  rags,  afterward  manu- 
facturing them  \\  iili  the  addition  of  new  wool  into  yarn. 
The  tearing  machines  or  "  devils  "  produce  much  dust. 
Girls  and  boys  are  generally  employed  in  sorting  thei 
Shortly  after  entering  upon  this  form  of  employment  they 
are  attacked  with  headache,  sickness,  dryness  of  the 
fa  ices,  and  difficulty  of  breathing,  to  which  collection  of 
symptoms  the  term  "shoddy  fever  "has  been  given.  The 
more  acute  symptoms  subside  in  six  or  eight  hours,  but 
cough  and  expectoration  remain  as  a  chronic  condition. 
The  sorting  does  not  appear  to  be  an  unhealthy  emploj 
ment.  Hirt  even  speaks  of  it  as  being  cleanly,  but  it  is 
the  dust  which  gives  rise  to  all  the  evil  effects. 

8hoi  mala  x — The  effects  of  bad  posture,  combined  with 
a  sedentary  life  and  close  atmosphere,  render  shoemaki  rs 
liable  to  headache,  loss  of  strength  and  appetite,  constipa- 
tion, and  haemorrhoids.  The  digestive  process  is  Bluggish. 
A  peculiar  depression  of  the  sternum,  due  to  the  pressure 
of  the  last  has  been  observed,  but  is  nut  constant.  Scrotal 
eczema  has  been  thought  (by  Layet)  to  prevail  among 
cobblers.  Corvisart  and  Meral  (quoted  by  Tracy)  thought 
them  specially  liable  to  chronic  gastritis  and  gastric  can- 
cer, and  Morgagni  to  popliteal  aneurism.  The  use  of  a 
leaded  lapstone  on  which  t<>  hammer  the  leather  has 
been  known  to  produce  the  symptoms  of  plumbism 
(Hall).81  Cobblers,  it  has  been  observed,  are  prone  to 
think  as  they  work,  and  have  been  included  with  the 
tailors,  and  flax  weavers,  in  what  has  been  termed  the 
"contemplative"  classof  tradesmen.  Very  many  cob 
biers  have  risen  to  distinction,  the  shoemaker  has  alwa\  s 
been  fond  of  a  "supra  crepidam"  career,  and  from  the 
last  have  arisen  a  host  of  thinkers,  poets,  preachers,  and 
politicians.48 

Iters — The  dangers  of  smelting  depend  upon  the 
character  of  the  mineral  operated  <>n,  the  wasting  of  ar- 
senical and  mercurial  ores  being  especially  dangerous. 
Poisoning  by  mercurial  fumes  generated  in  this  process 
manifests  itself  in  either  an  acute  or  chronic  form.  When 
acute  it  resembles  the  condition  seen  when  one  of  the 
compounds  of  mercury  is  ingested.  The  most  striking 
characteristic  is  the  acute  and  violent  stomatitis.  But 
bj  far  more  common  are  the  chronic  effects.  The  gums 
become  swollen,  and  the  teeth  loosened,  until  one  by  one 
tiny  drop  out.  Layet  (quoted  by  Tracy)  states  thai  at 
Almaden  and  Idriaone  sees  young  men  of  twenty  and 
thirty  with  wizened  face's,  toothless  gums,  and  a  horrible 
breath.  Those  exposed  to  the  fumes  of  mercury  arc 
likely  to  sutler  from  a  peculiar  form  of  tremor,  known  as 
mercurial  tremor,  which  may  be  sudden  or  gradual  in  its 
onset,  and  isusually  unaccompanied  by  salivation  (  Merat, 

quoted  by  Anstie).  At  first  there  is  mere  unsteadiness  of 
the  arm--.  Increasing  to  a  general  muscular  tremor  which 
extends  over  the  whole  system,  until  eventually  even  the 
muscles  of  mastication  and  deglutition  become  involved. 
This  is  the  first  degree  of  the  disorder,  and  it  is  usually 
curable  if  taken  in  time.  Other  nervous  phenomena. 
insomnia,  darting  pains  in  the  limbs,  muscular  spasm, 
paralysis  of  the  extensors,  and  general  mental  feebleness, 
mania,  and  idiocy  have  been  attributed  to  the  action  of 
the  metal,  Some  constitutions  appear  capable  of  resist- 
ing the  influence  of  mercurj  many  years,  while  others 

succumb  almost  immediately  . 

At  the  present  day  such  precautions  have  been  taken 
as  almost  to  do  away  with  the  possibility  of  mercurial 
poisoning,  so  that  it  has  become  a  rarity. 


lie  poisoning   is  not  common   among  the  smelters 

of  arsenic  in  well-kept  establishments.  The  symptoms 
described   as  occurring   are   vomiting,   diarrhoea,   nasal 

catarrh,    vertigo,    and    general   debility    with   emaciation. 

Papular,  vesiculi  i  ruptions,  with  a  tendency 

to  ulcerate,  are  oil.  11  present.      Tin-  bad  results  of  arsenic 

smelting  maj    in    obviated  by  ventilation  and  persona] 

cleanliness 

Manufacturers  of  soda  suffer  from  the  inhala- 
tion of  hydrochloric  acid  fumes,  the  result  being  all 
ansemic  condition,  with  hot.  dry  skin  and  bronchial  ca- 
tarrh. The  work  causes  thirst,  which  makes  the  work- 
man drink  large  quantities  of  water  and  thereby  diarrhoea 
is  s,-t  up.  and  the  teeth  may  Buffer  from  the  irritant 
ai  tiOD  01  the  gas  upon  the  enamel. 

Soldiers.— To  attribute  tiny  particular  disease  to  the 
effects  of  the  military  service  is  scarcely  possible.     The 

conditions  of  service  vary  greatly  in  different  nations, 
and    in    the   same  army    according    1"   the   nature  of  the 

service  and  the  country  in  which  it  is  performed.  The 
short  Bervice  Bystem,  which  in  modernized  armies  now 
prevails,  has  done  much  to  ameliorate  the  hygienic  wel- 
fare of  the  soldier.  The  old  soldier  of  fifteen  and  twenty 
years'  service  with  the  colors  no  longer  exists.  Intemper- 
ance and  venereal  disease  still  remain  as  the  difficulties 
for  the  military  hygienist  to  overcome.  Phthisis  was, 
at  least  in  English  armies,  in  former  times  most  preva- 
lent, but  latterly,  since  it  has  been  conclusively  shown 
that  the  mortality  from  this  disease  diminished  as  the 
Cubic  air-space  per  man  was  increased,  the  death-rate  from 
this  cause  has    greatly  diminished.      The  loss  of   life  in 

armies  from  scurvy,  malaria,  and  dysentery,  has  been 

reduced  to  a  minimum  of  late  \ 

Among  old  soldiers,  aneurism  of  the  thoracic  aorta  is 
common.  This  the  writer  believes  to  be  the  result  not 
of  the  hardships  of  the  service,  but  of  the  syphilis  which 
so  of  ten  figures  in  the  clinical  history  of  the  old  soldier 
(sec  Aneurism).  In  the  infantry  the  amount  of  aneu- 
rism is  slightly  below  that  of  the  cavalry,  but  not  much 
so  i  Parkes).  The  greater  prevalence  in  "the  artillery  and 
cavalry  has  led  to  the  idea  that  its  development  is  (hie  to 
the  prolonged  and  violent  exercise  of  the  arms  in  gun- 
drill  and  the  sword  exercise. 

For  ;i  description  of  the  "  irritable  heart "  of  soldiers 
read  "  Heart  Strain  in  the  Military  Service,''  vol.  iii.,  p. 
573. 

Stone-culU  rs. — Injuries  of  the  eye  from  flying  particles 
of  stone  are  common.     Phthisis  affects  this  class  with 

unusual  frequency. 

The  cutting  of  mill-stones  is  the  most  dangerous  pari 
of  the  trade,  the  particles  given  oil  being  of  a  penetrating 
and  irritating  nature. 

Straw-hat  Manufactun  rs. — These  ate  exposed  to  the  in- 
halation of  sulphurous  acid,  though  rarely  in  a  dang 
degree.     Lead  poisoning  may  result  from  the  inhalation 
of  the  dust   brushed    off   the  hats,  after  they  havi 
immersed    in    solution   of    calcium    sulphide   and    dried 
(Tracy). 

Tailors. — The  ordinary  journeyman  tailor  works  yi  a 
close  atmosphere,  usually  with  very  many  others  A 
system  known  as  "sweating"  prevails  in  Europe.  The 
sweating-dens  of  the  cast  end  of  London  and  other  towns 
ate  overcrowded  and  unsanitary,  and  the  clothes  made  in 
them  are  at  times  contaminated.  Such  establishments 
arc  potent  means  of  spreading  infection.     Tailors  suffer 

from   the  effects  of  their  sedentary  life  (see  Sfioemi 
Bursas  are  said  to  form  on  the  outer  malleoli,  and  on  the 
fifth  metatarsal  bone.     Professional  spasm  is  not  un- 
common. 

Tanners  and  Leather  Dressers. — Eczematous  eruptions 
may  be  caused  b\  the  local  action  of  the  fluids  in  which 
the  hands  are  immersed.  Arsenical  eruption,  too.  may 
be  present  in  those  who  use  a  mixture  of  lime  and  orpi- 
ment  in  the  vats  in  which  the  leather  is  dressed.  Lead 
poisoning  has  been  found  among  the  manufactu: 
patent-leather.  There  is  also  a  certain  amount  of  dan- 
ger from  malignant  pustule,  especially  for  those  who 
handle  skins  from  Oriental  countries.  It  was  formerly 
thou- ht  that  tanners  enjoyed  a  complete  immunity  from 
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Occupation. 
(Esophagus. 


consumption.  Thackrah  "  carefully  inquired  at  several 
lanyards,  and  could  not  hear  of  a  single  example  of  this 
formidable  disease." 

Tea-tasters— Id  tea-tasting  the  strong  infusion  is  merely 
taken  into  the  mouth,  not  swallowed  ;  nevertheless  ner- 
vous effects  have  been  observed  in  the  form  of  muscular 
tremors.  It  is  said  that  persons  can  rarely  follow  this 
calling  longer  than  seven  or  eight  years  (Tracy). 

Tobacco  Operators. — When  the  shops  are  well  ventilated 
the  preparation  of  tobacco  is  a  healthy  occupation,  but 
when  dust  is  present  health  suffers,  catarrhal  affections 
of  the  respiratory  apparatus  and  phthisis  being  among 
the  results.  In  cigarmakers  a  decided  lack  of  fecundity 
has  been  observed.  There  is  a  retardation  of  sexual  de- 
velopment in  young  girls  who  enter  the  factories  before 
the  sexual  evolution  has  begun  (Tracy).  In  337  families 
visited  in  New  York,  there  was  an  average  of  but  1.63 
children  to  each  family.  Frequent  miscarriages  may  ac- 
count for  this  lack  of  children.  Nicotine  has  been  found 
in  the  urine  and  in  the  amniotic  fluid  of  cigarmakers. 

Type-setters. — See  Printers  and  the  article  Professional 
Neuroses. 

Watchmakers. — Professional  spasm  is  not  uncommon. 
The  fingers  and  thumb  become  affected,  owing  to  the 
continuous  work  at  inching  up  and  readjusting  minute 
screws.-3  Phthisis  is  very  prevalent.  Of  200  deaths 
among  the  watchmakers  at  Besancon,  127  were  from 
phthisis  (Perron). 

Wool-sorters. — A  special  form  of  blood-poisoning  has 
been  noticed  among  those  engaged  in  the  sorting  of  al- 
paca, mohair,  camel's  hair,  and  dry  Eastern  wools.  The 
work  is  especially  dangerous  when  the  disinfection  of 
the  raw  material  has  been  neglected.  Such  cases  are 
from  time  to  time  reported  in  the  journals  by  those  who 
practise  in  the  English  manufacturing  districts.  The 
symptoms  are  often  obscure,  but  all  point  to  a  severe 
form  of  blood-poisoning.  In  one  case  (Lancet,  October 
12,  1882)  a  filler  of  boxes  with  brown  raw  mohair  ob- 
served a  papule  on  the  outer  border  of  the  right  radius, 
which  became  enlarged  and  inflamed,  the  sloughing  ex- 
tending up  the  arm.  Death  occurred  after  six  days'  ill- 
ness. In  another  case,  reported  in  the  same  journal,  no 
outward  lesion  was  noted,  but  the  patient,  after  sorting 
some  mohair  not  previously  disinfected,  was  seized  with 
what  was  considered  a  severe  cold,  attended  with  conges- 
tion of  the  lungs.  In  both  these  cases  the  bacillus  an- 
Ihracis  was  found  in  the  blood  after  death;  indeed,  the 
disease  is  generally  regarded  as  one  of  the  forms  of  an- 
thrax. R.  L.  MacDonnell. 

1  Quoted  by  London  Lancet,  October  9. 18S6,  from  the  Deutsche  Monat- 
schrift.  a  Smith,  Frank:  London  Lancet,  vol.  i..  1869,  p.  427. 

3  The  Book  of  Health,  p.  333.     London,  1883. 

*  The  Effects  of  High  Atmospheric  Pressure,  including  the  Caisson 
Disease.     Brooklyn,  1873. 

5  Medical  Times  and  Gazette,  vol.  ii.,  1868,  p.  443. 

*  Greenhow  :  London  Lancet,  vol.  i.,  1S69,  p.  604. 

"  Canada  Medical  and  Surgical  Journal,  vol.  vii.,  p.  454. 

■  London  Lancet,  vol.  i.,  1S75.  9  Ibid.,  1863.  p.  648. 

10  The  Medical  Press,  Nov.  8.  1865.        »  Lancet,  Dec.  13,  1879.  p.  864. 

12  Mr.  Simon's  Fourth  Report  to  Privy  Council,  quoted  by  Parkes. 

1 3  Fourth  Report  of  the  Medical  Officer  of  the  Privy  Council.  1 862. 

14  Lancet,  January  21.  1S82.  1S  Ibid.,  vol.  ii.,  1868,  p.  796. 
18  Ibid..  October  2,  1886. 

17  Du  Chatelet :  Rapport  sur  le  Curage  des  logouts.    1829. 

18  Murchison:  The  Continued  Fevers  of  Great  Britain. 

"  Third  Annual  Report  of  the  State  Board  of  Health  of  Massachusetts. 
ao  Lancet,  August  30,  18S4.  ='  Ibid.,  vol.  i.,  1876,  p.  1894. 

»a  Lives  of  Illustrious  Shoemakers,  by  W.  E.  Winks.    New  York,  1883. 
23  Weir-Mitchell :  American  Journal  of  the  Medical  Sciences. 

(ESOPHAGUS,  DISEASES  OF  THE.  The  ci-sophagus 
as  an  organ  presents  a  singular  immunity  from  disease 
when  compared  with  the  other  organs  of  the  digestive 
tract.  While  we  may  find  diseases  of  the  same  nature  in 
the  gullet,  as  in  other  viscera  lined  with  mucous  membrane, 
they  are,  nevertheless,  much  less  liable  to  be  thrust  upon 
our  notice.  This  may  in  a  measure  be  explained  by  the 
anatomical  fact  that  the  oesophagus  is  simply  a  short  di- 
latable tube,  whose  lining  is  of  tough  epithelium,  and 
which  is  fixed  in  a  vertical  position  in  the  body.  Another 
element  is  the  vague,  often  trifling,  character  of  the 
symptoms  of  the  milder  oesophageal  lesions,  which  may 
be  merely  complications  of  more  tangible  disorders. 


In  considering  the  subject  we  shall  discuss  :   (1)  the  dis 
eases  of  the  oesophagus,  (2)  foreign  bodies  in   the  i 
agus,  and  (3)  operations  for  the  relief  of  these  conditions. 

Inflammation  of  the  OZsophaucs.  —  Oesophagitis 
may  arise  under  the  same  conditions  as  do  inflammations 
of  other  mucous  membranes. 

Etiology. — Very  rarely  the  mucous  membrane  of  the 
gullet  is  subject  to  an  acute  catarrhal  inflammation,  of 
idiopathic  origin,  or  consequent  upon  exposure  to  cold 
and  wet.  Such  a  liability  is  said  to  occur  especially  in 
rheumatic  or  gouty  subjects  (Cohen).  Occasionally, 
pharyngitis  or  gastritis  may  extend  to  the  oesophagus  ;  or 
neighboring  inflammatory  conditions,  wholly  outside  of 
the  mucous  tract,  may  involve  the  mucous  membrane  of 
the  organ  ;  such  are,  e.g.,  vertebral  caries,  or  abscess  from 
degeneration  of  the  mediastinal  or  bronchial  glands. 
Oesophagitis  may  occur  as  a  complication  of  the  acute 
exanthemata,  of  cholera,  typhus,  or  other  disorders, 
attended  by  intense  febrile  conditions.  Rarely  diph- 
theria and  the  stomatitis  (thrush)  of  infants  may  in- 
volve the  oesophagus.  By  far  the  most  common  excitant 
of  oesophagitis  is,  however,  the  ingestion  of  irritants. 
These  may  be  alimentary,  food  which  is  too  highly  sea 
soned  or  which  is  too  hot  or  too  cold;  or  they  may  be 
of  a  corrosive  character,  acids  or  alkalies  (perhaps  un- 
diluted medicines);  or  the  irritation  may  be  due  to  the 
continued  presence  of  a  foreign  body.  "  Syphilis  may, 
at  times,  excite  a  form  of  inflammation  here,  but  of  this 
little  is  known. 

Varieties.  —  With  the  varied  causation  we  may  have 
several  different  pathological  conditions  in  oesophagitis. 
The  more  usual  forms  are  acute  and  chronic  catarrhal 
inflammation.  (Esophagitis  is  very  apt  to  be  accom- 
panied by  desquamation  of  the  epithelial  layer.  With 
the  severer  cases  this  may  result  in  extensive  loss  of  tissue 
and  ulceration.  Certain  poisons  (especially  tartar  emetic) 
and  small-pox  cause  a  variety  of  oesophagitis  in  which 
characteristic  pustules  form  in  the  lining  of  the  organ, 
and  we  have,  therefore,  pustular  oesophagitis.  Press- 
ure by  a  foreign  body  or  by  the  pathological  enlargement 
of  a  neighboring  part,  or  degenerative  changes  resulting 
from  local  or  general  disease,  may  terminate  in  gangrene 
of  portions  of  the  (esophageal  wall — gangrenous  oesopha- 
gitis. Traumatic  inflammation  results  from  instrumental 
or  other  violence,  and  from  the  ingestion  of  corrosives. 
Chronic  oesophagitis  follows  the  acute  form,  or  may  be 
chronic  from  the  first,  when  due  to  a  long-continued  use 
of  hot  foods,  and,  perhaps,  alcohol. 

Pathology. — The  opportunity  for  post-mortem  exami- 
nation of  mild  cases  of  acute  oesophagitis  rarely  occurs, 
and  except  when  the  changes  are  considerable  the  inflam- 
mation is  not  readily  detected,  whatever  may  have  been 
the  appearance  before  death.  Microscopic  examination 
will  show  proliferation  of  cells  and  infiltration  of  the 
stroma  in  the  sub-epithelial  layer.  With  severer  cases 
there  will  be  found  patches  denuded  of  epithelium,  and 
often  ulceration.  After  corrosive  poisoning  the  lesions 
may  be  very  extensive.  In  the  follicular  and  pustular 
varieties  there  are  present  typical  changes.  Pustules  or 
swollen  and  infiltrated  follicles  are  scattered  irregularly^ 
over  the  surface.  There  may  be  small  ulcers  resulting 
from  the  breaking  down  of  the  tissue. 

Foreign  bodies  lodged  for  some  time*  in  the  tube  will 
excite  inflammation,  which  may  terminate  in  ulceration. 
Phlegmon  may  occur  in  the  cellular  tissue  about  the 
oesophagus,  commonly  as  the  result  of  deep  ulceration. 
This  peri-cesophagitis  may  be  diffuse  or  circumscribed, 
and  the  pus  may  be  infiltrated  or  in  the  form  of  a  distinct 
collection.  The  mucous  membrane  will  be  protruded  by 
the  swelling,  and  will  be  congested,  or,  perhaps,  show 
points  of  ecchymosis.  The  epithelium  may.  by  tins  pro- 
cess, be  destroyed  over  a  considerable  area,  and  the  result- 
ing ulceration  may  then  be  very  extensive.  When  the  in- 
flammation has  become  chronic,  the  mucous  membrane 
will  be  thickened  and  congested,  and  in  such  cases  the 
lower  third  of  the  organ  is  usually'  the  part  most  exten- 
sively involved.  The  hypertrophy  may  extend  to  the  sur- 
rounding cellular  tissue,  and  may  even  involve  the  mus- 
cular coat.     There  are  usually  found  cicatrices  of  former 
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ulcers,  or  tu  live  ulceratii  d  maj  be  pri  sent,  and  the  mu 
cous  membrane  i  itbered  in  folds,  in  the  inter- 

stices oi  which  considerable  quantities  of  tenacious  mu 
cus  are  found. 

[n  mild  ca         i  oi  oesophagitis  is 

seldom  made  with  certainty,  for  the  symptoms  in  such 

are  so  vague  in  charai  tei  and  so  1 1  ifling  as  to  fail 

entirely  to  attract  attention.     Then  again,  occurring  as  a 

complication  of  a  are  bidden  by 

the  graver  sj  mpl s.    In  cases  of  moderate  severity  dj  s- 

phagia,  eructation  of  mucus,  and  more  or  less  pain  are 
the  prominenl  ->  mptoms  w  hicb  poinl  to  inflammation  in 

the  gullet.     The  :i<  1< lit i< >ii  of  1*1 1,  pus,  and  Bbreds  of 

mucous  membrane  to  the  regurgitated  matter,  and  an  in- 

m\  ol   the  Bympl s,  mark  a  case  of 

deepei  gravity.  Dysphagia,  especially  after  taking  fluids 
(Mackenzie),  is  always  present  with  the  lesion.  The  in- 
tensity varies  greatly,  as  in  mild  cases  it  is  scarcely  to  be 
noticed,  and  in  severe  cases  absolutely  prohibits  the  tak- 
ing "i  food  at  all.  There  is  also  pain  of  a  dull,  steady 
character,  referred  to  the  sternum,  spasm  of  the  oesoph- 
agus may  occur  as  a  result  of  the  irritation  of  the  parts, 
and  food  may  be  regurgitated,  and  with  it  mucus,  or  mu- 
cus mixed  with  blood.  The  appearance  of  pus  or  of 
shreds  of  mucous  membrane  will  denote  a  more  serious 
form— gangrenous  or  phlegmonous  inflammation.  The 
escape  of  a  quantity  of  pus  indicates  the  rupture  of  a 
peri-oesophageal  collection.  Febrile  or  oilier  constitu- 
tional symptoms  arising  from  the  oesophagitis  are  not 
usually  severe,  though  in  the  phlegmonous  variety  or  in 
peri-cesophagitis  from  perforation  the  1'cbrile  symptoms 
characteristic  of  suppuration  are  present.  Auscultation 
does  not  all'ord  much  assistance  in  diagnosis,  though 
there  are  said  to  be  adventitious  sounds  accompanying 
the  normal  during  deglutition. 

Prognosis. — The  outlook  in  acute  catarrhal  oesophagitis 
is  favorable.  The  disease  is  commonly  self-limiting  and 
lasts  one  or  two  days,  or,  perhaps,  a  week.  It  may  pass 
into  a  subacute  or  chronic  form.  As  a  complication  it  is 
seldom  severe  in  itself,  but  may  be  serious  as  a  concom- 
itant of  a  disease  already  taxing  the  endurance  of  the  pa- 
tient. The  swallowing  of  corrosives  is  usually  followed 
by  a  severe  type  of  inflammation  upon  which  ulceration 
is  apt  to  supervene.  The  severest  cicatricial  contractions 
follow  this  form  of  oesophagitis.  The  follicular  and  pus- 
tular inflammations  are  not  apt  to  produce  marked  after- 
symptoms.  Chronic  oesophagitis  is  intractable,  and  com- 
monly remains  uncured.  It  is  apt  to  result  in  dilatation 
or  constriction  of  the  organ,  the  former  condition  coming 
from  weakened  walls  and  the  latter  from  the  cicatriza- 
tion of  ulcers. 

Treatment. — AVhen  the  disease  occurs  in  a  mild  form, 
little  is  needed  in  the  way  of  treatment.  Fluid  diet,  de- 
mulcent drinks,  and  quiet,  the  latter  secured  by  the  use 
of  opiates,  if  necessary,  form  the  essentials  of  treatment. 
In  ea-e  of  traumatic  inflammation,  caused  by  the  pres- 
ence of  foreign  bodies,  or  by  the  ingestion  of  corrosive 
substances,  the  indication  is  clear  to  remove  the  offence 
or  to  neutralize  it  chemically  as  soon  as  possible.  The 
severe  inflammation  that  follows  demands  more  active 
treatment.  In  this  ease  food  by  the  mouth,  even  the 
blandest,  must  be  avoided.  Hot  or  cold  applications 
along  the  eourse'of  the  oesophagus  will  relieve  pain  in 
some  cases,  counter-irritation  in  others.     Fragments  of 

ice  swallowed  may  not  CAUSe   pain,  and  will  help  to  allay 

the  inflammation.    The  skin  and  the  rectum  must  replace 

the  USUal  avenue  for   the  reception  of  food  and  medicine. 

Topical  applications  will  probably  be  of  very  little  value, 

and   any    instrumental    interference,    as   by   the   sloiiiaoh- 

tube,  is  to  in'  deprecated,  except  when  absolutely  de- 
manded by  the  indications,  chronic  oesophagitis  offers 
more  opportunity  for  treatment  ol  its  concomitants,  .strict- 
ure, etc.,  than  for  its  own  cure  Constitutional  causes 
must  in-,  as  far  as  possible,  removed,  indulgence  in  al- 
coholic beverages  cannot  be  tolerated.  Syphilis  must  be 
treated   by  the  iodide-,  and.  indeed,  their  use  is  recom 

mended     even      ill      in  'II  speci  lie     cases    of    circuinscn  1  icd 

oesophagitis.     Topical  treatment  is  of  little  value. 

Ulcer  of  mi.  Oesophagus  is  a  result  of  inflammatory 


processes,  and  is  similar  in  appearance  and  nature  to  cor- 
responding lesions  elsewhere.     The  depth  of  the  ulci 
tion  varies  from  a  simple  loss  of  the  mucous  membrane 
to  actual  perforation  of  the  tube.     Such  perforation  may 
extend  I-  ring  organ— the  pleura,  pericardium, 

trachea,  or  a  blood-vi 

Etiology.— 1  he  special  elements  in  the  etiology  of  ulcer 
are  found  to  I  allowing  of  corrosive  substam 

stricture,  Impacted  foreign  bodies,  the  breaking  down  of 
tumors,  instrumental  violence,  varicose  condition^,  and 

SJ  philis. 

iosis. — Th<  slighter  erosions  of  the  mucous  mem- 
brane alone  heal  readily,  and  leave  no  marked  ti. 
With  the  severer  lesions  the  results  are  more  to  be  dread- 
ed, and  the  prognosis  must  lx  guarded.  The  nature  of 
the  cans.-  and  the  m\  eriiy  of  the  initial  inflammation  will, 
ina  measure,  -nidi-  the  prognosis.  The  danger  ol  per- 
foration of  the  walls,  and  the  excitation  of  peri  oesopha- 
geal cellulitis  or  abscess.  and  of  perforation  of  neighbor- 
ing organs  is  not  to  be  disregarded.  Ulcers  may  excite 
adhesion  of  the  oesophagus  to  parts  about,  and  in  this 
way  "traction  diverticula"  (Fig.  2528)  are  formed.    They 

may.  and  often  d( 
suit  in  stricture  by  con- 
traction of  the  cicatrix 
after  healing. 

Symptoms.  —  Frequent- 
ly ulceration  gives 
to  very  slight  sympt 
We  have  already 
that  .symptoms  of  in- 
llammat ion  may  be  mild, 
and  ulceration  may 
modify  them  but  slight- 
ly ;  the  pain  may  be  in- 
creased, the  dysphagia 
may  be  more  marked, 
and  there  arc  more  apt 
to  be  febrile  symptoms. 
The  more  distinctive 
element  in  diagnosis  is 
haemorrhage.  The  bleed- 
ing may  be  only  slight 
or  may  be  severe,  but 
the  appearance  of  blood 
Fig.  2528.— Traction  Diverticulum  of  in  the  vomited  or  ex- 
thc  CEeophagns,  representing  the  ad-  pectorated  matters  ren- 
hesion  between   the  o  and      ,  rliap-nnsis  of    nl 

the  trachea.    (Mackenzie.)  tiers  a  diagnosis  01   Ul- 

ceration probable.  The 
passage  of  a  bougie,  if  one  cares  to  try  it,  will  help  to 
confirm  the  opinion  by  localizing  the  painful  spot. 

Treatment. — Rest  for  the  part  by  restricted  diet,  or,  if 
necessary,  by  total    freedom  from  use  and  by  a  resort  to 
the  rectum  for  feeding  is  important.     If  the  haemorrb 
be  severe,  we  may  use  ergot   internally  and  astringi 
and  ice  by  the  mouth.      Applications  of  nitrate  of  silver. 
belladonna,   etc.,  may   be  made,   if  considered  desirable. 

by  means  of  the  euppcd  bougie  Bismuth  subnitrat 
sometimes  given  by  the  mouth,  and  wjth  good  effect 
(Mackenzie).  The  use  of  the  sound  from  time  to  time  is 
advised  by  some  to  prevent  contraction  of  the  cicatrix, 
but  is  as  strongly  condemned  by  others  for  fear  of  per- 
foration of  the  oesophageal  wall. 

Deformity  of  THE  QEsophagcs  is  met  in  a  consider- 
able number  of  individuals,  and  especially  in  those  who 
nave  suffered  from  previous  injury  or  disease  of  the  or- 
gan. The  malformation  may  be  (1)  of  congenital  origin 
or  may  be  (2)  secondary  to  some  previous  lesion. 

l.  '  nity  is  rather  a  pathological  curios- 

ity than  a  lesion  of  value  from  a  therapeutic  stand-point 
The  explanation  of  the  origin  of  the  defects  lies  in  the  ab- 
normal closure  of  the  branchial  clefts  in  the  foetus.  The 
malformation  may  be  only  slight,  as  a  moderate  thick- 
ening of  the  walK  at  some  portion  and  consequent  riiritl- 
iiy.  or  there  may  lie  atresia  by  a  membrane.  The  more 
marked  deformities  found  are  diverticula,  dilatation  of 
the  entire  tube,  double  oesophagus,  or  absence  of  the 
whole  or  a  part  of  the  organ.1 

The  infants  usually  starve  very  soon,  and  but  little  can 
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be  done  for  their  relief.  Where  the  malformation  is  only 
moderate  in  degree,  as  in  the  case  of  slight  constriction 
or  diverticle,  the  subject  may  go  on  to  old  age  without 
very  serious  trouble. 

2.  Acquired  deformity  is  secondary  to  inflammation  in 
almost  every  case,  if  we  except  malformations  of  cancer- 
ous origin.  The  lumen  of  the  tube  may  be  widened  or 
narrowed,  that  is,  we  may  have  dilatation  or  stricture  of 
the  oesophagus. 

Dilatation  may  be  diffuse  or  localized.  The  diffuse  or 
fusiform  dilatations  are  not  usually  very  wide,  but  often 
involve  almost  the  entire  length  of  the  tube.  They  may, 
however,  be  very  large,  so  that  the  organ  is  distorted  so 
as  to  be  almost  as  large  as  the  stomach  (Fig.  2530).  Local- 
ized dilatations  are  commonly  sacciform.  These  saccu- 
lated dilatations  or  diverticula,  while  commonly  small, 
may  attain  enormous  size  (Figs.  2531  and  2532). 

Etiology. — Stenosis  precedes  dilatation  in  almost  every 
base,  The  rationale  of  the  distortion  is  easily  explicable. 
Food  passes  to  the  constriction  and  is  delayed  or  entirely 
stopped,  and  the  parts  above  are  stretched  more  and  more 
until  the  food  is  expelled.  Gradually  there  occurs  a  result- 
ant dilatation  which  may  be  pouched,  or  may  be  fusiform 
if  the  distention  involves 
a  considerable  portion  of 
the  organ.  A  strain  of  the 
wall,  by  instrumentation 
or  by  the  deglutition  of  a 
large  bolus  or  other  me- 
chanical violence,  may  re- 
sult in  rupture  of  some 
fibres  of  the  muscular 
coat.  The  small  defect 
becomes  larger  by  re- 
newed attacks  in  swal- 
lowing, until  the  mucous 
coat  is  pushed  out  and  a 
pouched  diverticulum  re- 
sults. Foreign  bodies  or 
external  pressure  may 
produce  sufficient  stenosis 
to  cause  dilatation  of  the 
tube.  Diffuse  dilatation 
may  result  from  constric- 
tion at  the  cardia,  from 
paralysis  of  the  muscu- 
lar coat,  or  from  degen- 
eration consequent  upon 
chronic  inflammation. 

Peri-oesophagitis  Or  ulcer-  Fig.  2529.— Traction  Diverticulum  of 
ation     may,     during     the        the  (Esophagus.    The  organ  has  been 

process  of  repair,  excite 
adhesion  of  the  oesopha- 
geal wall  to  some  neighboring  organ,  and  the  result  is  the 
formation  of  a  pouch  which  is  known  as  a  traction  diver- 
ticulum. Figs.  2528  and  2529  show  such  a  diverticulum, 
which  was  observed  post-mortem  in  a  man  who  had  died 
of  cancer  of  the  gullet.  No  connection  could  be  found 
between  the  two  affections.  The  adhesion  occurred  three 
and  one-half  inches  below  the  cricroid  cartilage.  The 
diverticulum  admitted  the  tip  of  the  little  finger,  and  was 
eleven  millimetres  in  depth.8 

In  some  cases  congenital  malformation  may  remain 
until  adult  life,  and  give  rise  then  to  symptoms  for  the 
first  time. 

Pathology. — Diffuse  dilatation  is  usually  moderate  in 
amount,  and  does  not  excite  severe  symptoms.  When 
the  organ  is  dilated  there  is  usually  chronic  (csophagitis, 
as  a  cause  or  as  a  result  of  the  trouble.  In  extreme  dila- 
tation of  the  entire  tube  there  is  in  almost  every  case  de- 
generation of  the  muscular  coats,  the  simple  mechanical 
distending  force  not  being  usually  sufficient  to  stretch  the 
organ  to  such  dimensions.  In  the  case 3  selected  for  il- 
lustration (Fig.  2530),  the  dilatation  is  very  unusual.  The 
calibre  of  the  (esophagus  reached  the  size  of  a  large  arm, 
and  the  length  was  increased  nearly  one-half,  so  that  in 
life  there  must  have  been  more  or  less  pouching  of  the 
walls.  Dilatations  are  commonly  found  above  strictures, 
and  are  then  not  usually  of  large  size.     Diverticula  are 


split  so  as  to  show  the  opening  of  the 
pouch.     (Mackenzie.) 


now  and  then  very  large,  though  nut  commonly 
than  a  hen's  egg.  In  cases  of  large  diverticula  the  opi 
may  become  very  wide,  and   in  this  way  food  ma 
to  till  them  rather  than  the  stomach,  and  tin-  filled  diver- 
ticulum may  press  upou  the  gullet  so  as  to  hinder  food 
from  entering  the  organ.     Figs.  2531  and  2582  represent 
side  and  rear  views  of  an  enormous  diverticulum,  which 
was  apparently  of  congenital  or  traumatic  origin.4 

These  diverticula  often  contain  foreign  bodies,  and  may 
become  ulcerated  by  their  presence.  They  occur  most 
frequently  in  the  upper  part  of  the 
gullet,  but  may  be  found  at  any 
portion. 

Symptoms. — These  are  primarily 
mild,  but  increase  as  the  dilatation 
becomes  larger.  There  will  usually 
lie  difficulty  in  swallowing,  slight  at 
first,  but  increasing  from  time  to 
time.  The  portions  of  the  food 
which  do  not  reach  the  stomach 
will  be  regurgitated  after  a  longer 
or  shorter  period.  Habitual  rumi- 
nation may  result  in  this  way,  and 
the  food  is  swallowed  again  and 
again,  until  it  finally  reaches  the 
stomach.  There  may  be  decompo- 
sition of  the  food  in  the  sac,  and 
then  there  is  an  escape  of  ill-smell- 
ing food  and  foul  gases.  Occasion- 
ally the  dilatation  may  be  felt  as  a 
tumor  in  the  neck  ;  usually  on  the 
left  side,  occasionally  on  both.  The 
contents  of  the  sac  may  be  forced 
into  the  pharynx  by  pressure.  A 
bougie  passed  into  the  oesophagus 
will  often  catch  on  the  margin  of  a 
pouch  and  may  pass  into  it.  Much 
care  and  a  good  stock  of  patience 
are  often  necessary  to  pass  instru- 
ments in  these  cases.  The  smaller 
diverticula,  especially  in  the  lower 
portion  of  the  tube,  will  rarely  give 
rise  to  sufficient  symptoms  to  at- 
tract attention.  The  diagnosis  must, 
in  many  cases,  be  reached  by  ex- 
clusion, if  at  all.  Auscultation  is 
not  of  value  in  diagnosis,  for,  though 
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Fig.  2530.— Extreme  Diffuse  Dilatation  of  the  (Esophagus.  A,  larynx; 
B,  thyroid  body  ;  C,  trachea  ;  D,  oesophagus  ;  E.  stomach.  This  oc- 
curred in  a  woman,  fifty  years  of  age,  who  had  suffered  for  fifteen 
years  from  symptoms  referable  to  chronic  oesophagitis.  Death  re- 
sulted from  cancer,  but  not  of  the  oesophagus.  The  distance  from  the 
cricoid  cartilage  was  29  ctm.  (11  li  inches),  while  the  extended  organ 
measured  4(i  ctm.  (18  inches).  The  maximum  circumference  was  3U 
ctm.  (11%  inches),  and  the  greatest  cross  measurement  14)£  ctm.  (5>< 
inches).     The  cardiac  opening  was  not  constricted. 

the  sounds  will  be  abnormal,  there  is  no  one  which  can 
be  considered  characteristic. 

Prognosis. — Dilatation,  per  se,  is  not  often  the  cause  of 
death.  The  stricture,  which  is  usually  the  cause  of  the 
sacculation,  is  much  more  apt  to  shorten  life.  Still,  in 
some  cases,  diverticula  prevent  food  from  reaching  the 
stomach  and  inanition  results,  or  the  pouch  forms  a 
suitable  spot  for  ulceration,  and  perforation  may  readily 
follow.  With  care  in  the  selection  of  proper  food,  how- 
ever, and  with  cautious  feeding,  patients  may  live  for  a 
long  time.  Death  occurs  soon  when  there  is  much  diffi- 
culty in  feeding. 

Treatment. — This  refers  to  the  cause,  especially  when 
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a  ^ii  icture  cr  a  'ortign  bodj  isbshind  tie  diUtati:  □  I  ■<■ 
vention  ol  the  lodgement  and  decomposition  ol  food  is  of 
prime  Importance.  This  may  be  accomplished  by  the  use 
of  fluid  or  Mini  fluid  foods.  Perhaps  the  Btomach-tube 
may  be  required  in  order  to  feed  the  patient,  and.  if  ren- 
dered aecessar]  on  account  of  the  difficult]  of  passing  the 
tube,  a  small  permanent  tube  may  be  kept  in  place  For  a 
considerable  time  Rectal  feeding  ma]  be  needed,  Elec- 
trical stimulation  may  be  of  service  in  conditions  of  pa- 
ralysis, but  it  should 
always  be  used  with 
great  care.  Opera- 
tions for  the  removal 
ol  diverticula  hai  e  as 
j  el  no  history.  Early 
gastrostomy  is  justifi- 
able in  many  of  these 
caves,  and  is  demand- 
ed by  malnutrion. 

Si  i;ii  i  i  re  is,  per- 
haps, the  most  com- 
mon form  of  oesopha- 
geal disease  \\  hich  is 
seen  by  the  physician. 
Fur  the  purpose  of 
simplification  we  may 
classify  strictures  un- 
der the  heads  of  (1) 
cicatricial.  (2)  cancer- 
ous, and  (3)  spas- 
modic. Besides  these 
forms  we  may  find 
stenosis  in  the  gullet 
from  other  causes, 
which  arc  SO  unusual 

as  to  demand  only 
casual  mention.  Ex- 
trinsic pressure,  as 
by  goitre,  enlarged 
lymph-glands,  aneu- 
rism, or  COld  abscess, 
may  obstruct  the  gul- 
let. Intrinsic  condi- 
tions, (.;/.,  foreign 
bodies,  benign  tu- 
rners, and  sacculated 
diverticula,  may  nar- 
row its  lumen.  Syph- 
ilitic stricture  dues 
occur,  though  it  is 
rare.  Constriction  of 
congenital  origin  is 
of  infrequent  occur- 
rence. Life  is  not 
usually  prolonged  un- 
der conditions  of  mal- 
nutrition in  the  infant, 
but  Ziemssen  cites 
three  cases  in  which 
Via.  2511      Enormous  Diverticulum  of  the   persons  have  reached 

aseoph^us.    Thesu i  tromwhomthe  0ld  age  under  this  dis 

preparation  was  taken  was  an  old  man, 
and  death  restated  from    inanition  caused 

by  the  diverticulum.  The  opi  nine,  to  the 
sac  was  nearly  as  large  as  that  of  the  gnl- 
let,  and  he  yielding  of  the   ."'.""",.."."" 

trictor  of  the  pharynx.     The   Healing  01  lesions  S 

i  inwcr  level  than  the  btfur-  companied  by  a  loss 

a»w«uj  IS   0f  substance."     These 

ctni.    'I      n  ■     .  ii    knemg.)  ,      .  .         , 

lesions  are    m   almost 

all  cases,  as  we  have  seen,  due  primarily  to  the  ingestion 
of  corrosive  substances.  Loss  of  substance  may  follow 
wounds  of  the  organ,  inflicted  internally,  by  rough  for- 
eign bodies  or  instrumentation,  or  contraction  may  re 
suit  from  bullet-  or  operation-wounds  externally  The 
character  of  the  cicatrix  is  determined  by  the  amount  of 
the  surface  lost,  and  the  depth  to  which'  the  loss  of  sub- 
Btance  extends  in  the  wall.  If  a  large  area  be  super- 
ficially involved,  the  healed  surf  ace  is  smooth,  but  may 
be  corrugated  more  or  less  by  contractions  in  the  -car. 
The  deeper  ulcers,  involving  the  submucous  and  mus- 


id  vantage.* 
1.  Cicatricial  strict- 

in-i    results  from   the 
se- 


cular   COatS,    are   followed    by   dense,    unyielding   cica- 
trices. 

Pathology.— Cicatricial  stricture  is  most  often  found 
near  the  pharynx  or  near  the  cardia,  though  it  may  oc«  ur 
anywhere  in  the  tube,  a  point  at  the  level  of  the  dia- 
phragm being  a  favorite  intermediate  position.  The 
stricturt  -  imonly  single    but   may  be  multiple. 

The  form  of  the  stricture  depends  upon  the  characti 
the  original  ulceration.  It  may  be  longitudinal  or  an- 
nular, and  may  involve  almost  the  entire  length  of  the 
oesophagus.  The  obstruction  offered  by  the  stricture 
will  present  wide  variation-  from  slight  inconvenience  to 
complete  occlusion  iii  some  <  a-e-.  Abo\e  the  constric- 
tion there  is  apt  to  be  dilatation,  and  more  or  less  inflam- 
mation of  the  mucous  membrane,  with  or  without  ulcer- 
ation. 

Diagnosis. — A  history  of  gradually  increasing  dvs- 
phagia  after  injury  of  the  gullet  by  caustic-  or  other 
irritants,  particularly  occurring  in  a  young  person,  points 


Fig.  2532.— Diverticulum  of   the  (Esophagus. 
Koenig.) 


Posterior   view.     (After 


to  cicatricial  stricture.  This  history  may  be  obscure 
when  the  accident  has  taken  place  in  infancy.  Spasm 
and  pressure  stenosis  are  to  be  excluded  by  careful  ques- 
tioning and  physical  examination.  The  cautious  explora- 
tion of  the  oesophagus  with  a  bougie-st-boule  will  usually 
clinch  the  diagnosis. 

•„>.  Cancerous  or  Malignant  Stricture. — Cancer  of  the 
oesophagus  may  be  primary  or  secondary  to  growths  i 
where,  the  primary  being  the  more  common  form. 

Etiology.— As  elsewhere,  the  cause  of  cancer  is  obscure. 
Repeated  mild  irritation  is  reputed  to  favor  the  disease, 
and  among  the  most  common  irritants  are  said  to  be  alco- 
holic beverages,  too  hot  or  too  cold  food,  and  the  like.  It 
is  very  questionable,  however,  whether  the  disease  isever 
caused  in  this  way.  Heredity  has  been  ci  nsidt  red  a  fac- 
tor in  some  cases,  but  here,  a-  in  cancer  of  other  organs,  the 
matter  is  open  to  debate.  The  pre-existence  <>f  a  simple 
stricture  which  has  become  cancerous  is  rather  to  1" 
carded  as  a  coincidence  than  a-  a  factor  in  the  causation. 
Tuberculosis  and  cancer  of  the  gullet  are  found  together  in 
a  considerable  number  of  patients,  but  this  seems  also  U 
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be  a  mere  coincidence.  The  disease  occurs  more  often 
in  men  than  in  women,  and,  in  almost  all  cases,  after 
the  age  of  forty.  Why  men  should  be  more  prone  to 
the  disease  is  difficult  to  understand,  but  the  statistics  of 
a  large  number  of  cases  seem  to  show  it — for  example, 
Mackenzie,  in  100  cases,  found  92  of  forty  years  of  age 
and  upward,  and  72  men  ;  Ziemssen,  in  53  cases,  48  over 
forty  years  of  age,  and  43  men.  Secondary  cancer  is  not 
of  frequent  occurrence  in  the  oesophagus,  except  by  di- 
rect extension  from  the  neighboring  parts,  as  the  tongue, 
pharynx,  larynx,  or  stomach.  It  is  not  often  involved 
by  metastasis  from  distant  organs. 

"Pathology. — The  form  of  primary  cancer  found  in  the 
oesophagus  is  the  pavement-celled  epithelioma.  The  tu- 
mor is  lobulated,  and  usually  quite  friable.  If  of  rapid 
growth  it  will  be  soft  and  succulent.  Microscopic  exam- 
ination shows  the  alveolar  arrangement  of  the  cells  and 
stroma,  and  here  and  there  the  pearls  or  nests  of  epithe- 
lial cells  which  characterize  this  class  of  cancer.  Rarely, 
colloid  carcinoma  originates  in  the  gullet  (Mackenzie). 

The  lower  third  of  the  organ  is  most  frequently  in- 
volved, next  the  middle,  and  least  frequently  the  upper 
third.  The  favorite  sites  are  at  the  cardiac  extremity, 
opposite  the  diaphragmatic  opening,  and  at  the  point  of 
crossing  of  the  left  bronchus.  Metastatic  deposits  are 
found  in  the  deep  cervical  glands,  but  the  tendency  is  to 
involve  the  neighboring  organs  by  extension  rather  than 
more  distant  ones  by  metastasis.  Ulceration  is  frequent]}- 
verv  rapid  and  may  end  in  perforation  of,  or  adhesion  to, 
neighboring  organs.  This  rapid  ulceration  occasionally 
relieves  the  obstruction  temporarily  by  reopening  a  pas- 
sage for  food. 

Diagnosis. — Cancerous  stricture  is  indicated  by  the 
presence  of  increasing  dysphagia  in  men  of  mature  years 
— forty  or  over — who  give  a  history  of  progressive  ste- 
nosis and  cachexia.  Enlarged  and  indurated  glands 
should  be  looked  for  at  the  root  of  the  neck.  The  regurgi- 
tated matters  will  often  contain  blood  and  pus,  and  frag- 
ments of  typical  epitheliomatous  tissue  may  be  detected. 
When  the  oesophagus  is  secondarily  involved,  the  exist- 
ence of  the  original  cancer  will  insure  a  diagnosis.  If 
instruments  are  used,  great  care  should  be  observed,  as 
the  tissues  are  degenerated  and  softened  and  there  is 
great  danger  of  perforation. 

3.  Spasmodic  stricture,  or  asopliagismus,  is  a  condition 
which  may  be  described  as  a  clonic,  spastic  contraction 
of  the  muscular  coat  of  the  oesophagus,  usually  of  hys- 
terical or  hypochondriacal  origin,  or  due  to  reflex  stimuli. 

Etiology. — As  a  pure  neurosis,  spasm  occurs  most  often 
in  women  under  forty  years  of  age.  It  may  occur  in 
women  who  present  other  hysterical  symptoms,  or  may 
be  the  sole  neurotic  manifestation.  In  persons  of  a  ner- 
vous temperament,  who  have,  or  think  they  have,  been 
bitten  by  dogs,  cesophagisrnus  may  follow  as  a  symptom 
of  pseudo-hydrophobia.  As  a  reflex  it  accompanies  in- 
flammation of  the  oesophagus,  the  ingestion  and  impaction 
of  foreign  bodies,  and,  occasionally,  laryngeal  or  tracheal 
lesions.  In  certain  individuals  it  may  follow  the  ingest- 
ion of  hot  or  cold,  or  a  peculiar  kind  of,  food.  More 
rarely  it  is  a  reflex  from  irritation  in  the  gastro-intestinal 
or  genito-urinary  system,  or  may  complicate  rheuma- 
tism or  thoracic  lesions.  It  may  occur  as  one  of  the  symp- 
toms of  rabies  or  tetanus.  One  attack  may  end  the  occur- 
rence, or  they  may  be  repeated  from  time  to  time  for  many 
years. 

Pathology. — The  affection  consists  in  spasm  of  the 
circular  fibres  of  the  oesophageal  muscle,  and  no  post- 
mortem traces  of  the  condition  are  to  be  found.  The 
upper  and  lower  portions  of  the  tube  are  most  frequently 
involved. 

Diagnosis. — The  sudden  onset  of  the  attack  and  its 
occurrence  in  neurotic  subjects,  usually  young  persons, 
will  indicate  the  probability  of  spasm.  The  introduction 
of  a  large  oesophageal  sound  will  usually  reassure  the 
patient,  and  often  a  single  catheterization  will  effect  a 
cure.  The  maintenance  of  the  nutrition  and, the  absence 
of  cachectic  symptoms  will  aid  in  the  exclusion  of  more 
serious  obstructions.  Auscultation  during  the  deglutition 
of  fluids  will  show  that  the  obstruction  is  not  absolute. 


The  symptoms  of strietun  nf  tin  gullet  are  quite  distinct. 

We  have  inability  to  swallow  ordinary  food  and  its  re- 
gurgitation. The  age  of  the  patient  is  of  importance  in 
guiding  our  diagnosis  of  the  kind  of  obstruction.  The 
amount  and  rapidity  of  bodily  emaciation  will  help  to 
determine  the  severity  and  progress  of  the  constriction. 
With  regard  to  the  dysphagia,  it  may  be  partial  or  com- 
plete. A  patient  may  be  unable  to  swallow  solids,  or 
solids  unless  in  small  masses  or  when  followed  by  fluids, 
or,  finally,  there  may  be  total  obstruction  even  to  fluids. 
Regurgitation  may  be  occasioned  by,  or  may  occur  after, 
each  attempt  to  take  food.  The  frequency  with  which 
it  occurs  will  help  in  determining  the  degree  of  patency 
of  the  canal.  If  the  regurgitated  matter  be  of  alkaline 
reaction  the  indication  is  that  it  has  not  reached  the 
stomach.  The  food  may  lie  retained  for  some  hours,  or 
the  regurgitation  may  take  place  immediately  after  swal- 
lowing. The  retention  will  indicate  dilatation  above  the 
stricture.  It  is  said  that  when  the  stricture  is  in  the 
upper  portion  of  the  gullet  the  ejection  follows  more 
closely  upon  taking  food. 

Pain  is  a  symptom  of  slight  practical  value.  It  may 
or  may  not  be  present.  Intense  pain  may  accompany  a 
spasm,  and  yet  the  symptom  may  be  absent  in  a  case  of 
real  gravity^. 

The  oesophageal  bougie  will  locate  the  obstruction,  and 
a  careful  examination  will  define  the  site,  calibre,  and 
length  of  the  stricture.  The  utmost  patience  and  gentle- 
ness must  be  practised  in  these  examinations.  Auscul- 
tation is  of  considerable  value  here,  for  either  the  normal 
sound  will  be  replaced  by  the  slow  trickle  of  fluid  or  all 
sound  will  be  wanting.  The  site  of  the  obstruction  may 
also  be  determined  in  this  way. 

The  jirognosis  varies  with  the  kind  of  stricture.  In 
spasmodic  stricture  almost  all  the  patients  recover, 
though  death  has  occurred  in  a  few  cases  from  uncon- 
querable spasm.  The  duration  of  the  attacks  depends 
upon  the  cause,  and  upon  the  patient's  willingness  to 
submit  to  treatment.  If  hysterical  in  origin  there  may 
be  repeated  attacks.  Reflex  spasm  may  be  very  per- 
sistent, and  may  be  the  last  of  a  series  of  symptoms  ter- 
minating in  death. 

In  cicatricial  stenosis  the  prognosis  must  be  cautious. 
If  the  stricture  is  dilatable  there  is  a  veryr  good  chance 
of  cure,  provided  the  area  of  the  stricture  is  not  too 
great.  If  the  contraction  is  not  progressive,  life  may  be 
prolonged  indefinitely  by  care  in  diet.  Gradual  closure 
and  inanition  are  chapters  in  the  story  of  many  a  case 
which  is  too  often  closed  by  ulceration,  perforation,  and 
death. 

In  cancer  the  prognosis  is  always  very  bad.  The  dura- 
tion of  life  is  about  one  year  after  discovery,  though  it 
may  be  a  little  longer.  Death  results  from  inanition  and 
exhaustion,  from  ulceration  and  perforation,  or  from 
metastatic  deposits  in  other  organs. 

Treatment. — When  the  stricture  is  passable  and  of  cica- 
tricial or  spasmodic  nature,  the  passage  of  the  bougie  for 
dilatation  will  be  of  service  in  most  cases.  The  use  of 
bougies  should  be  frequent  at  first  and  gradually  discon- 
tinued. The  moral  as  well  as  the  mechanicareffect  of 
the  sound  in  spasm  is  usually  excellent,  and  a  few  cath- 
eterizations with  a  large  instrument  are  sufficient  to  cure 
the  attack.  In  some  cases  the  most  persistent  use  of  bou- 
gies will  not  suffice  to  dilate  cicatricial  strictures.  Under 
these  circumstances  various  forms  of  dilators  have  been 
passed  upon  guides  within  the  strictures,  and  forcible 
dilatation  attempted.  It  has,  however,  not  proved  a  pop- 
ular operation,  nor  has  great  success  followed  the  use  of 
dilators.  When  the  stricture  is  passable,  but  narrow,  a 
slender,  soft-rubber  tube  has  been  passed  through  the 
nose  or  mouth  and  left  in  position.  In  some  cases  life 
has  been  prolonged' from  forty  to  three  hundred  and  rive 
days  by  the  use  of  such  a  permanent  stomach-tube.6 

Rectal  and  endermic  feeding  should  be  practised  to 
their  limits.  Pain  should  be  relieved  by  morphine,  and 
it  is  best  administered  by  the  hypodermic  needle,  as  the 
other  avenues  are  already  overtaxed.  The  further  meas- 
ures which  may  be  practised  are  surgical  attempts  to 
provide  an  opening  through  which  food  may  enter  the 
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Btomach,  by  internal  or  external  cesophagotomy,  aesopha 

omy,  or  gastrostomy.  In  the  case  of  cancer  wi 
.still  more  limited  in  our  means  oJ  palliation.  Thi 
manen)  tube  may  be  used,  but  will  probably  only  stimu- 
late the  growth.  Resection  has  been  practised  (oesopha- 
.'  the  cases  have  not  yel  been  sufficiently 
numerous  to  enable  us  to  form  a  satisfactory  judgment 
"i  its  value  Gross'  <  ites  five  cast  s,  oi  which  two  sur- 
vive. I  theoperation  for  five  and  seven  months  respectively, 
As  the  only  means  of  averting  certain  death,  even  for  a 
time,  it  may,  if  undertaken  early,  becomes  valuable  ad- 
dition to  our  resources.  (Esophagostomy  and  gastros- 
tomy are  the  only  oilier  measures  to  prolong  life,  unci  they 
do  no)  promise  much.    The  average  duration  of  life  in 

the  eases  of   recovery  from   these  operations,  when   done 

for  the  relief  oi  cancer,  is  only  about  a  month  ;  and  one 

third   only  of  the  Operated    eases  are  classed    among  the 

n  coveries. 

Tumoks  in  tiik  (Esophagi's.  —  Aside  front  cancer, 
which  we  have  already  discussed  under  the  title  of  strict- 
ure, we  very  rarely  meet  with  other  forms 
Of  growth  which' are  of  pathological  in- 
terest. 

Sarcoma  has  been  reported  in  a  very  few 

instances.      ]n   each    case  the  growth  was 

at  the  upper  orifice  of  the  canal. 

Lipoma  occurs  rarely  in  the  form  of  small, 
polypoid  growths. 

ffibro-myoma  sometimes  occurs.  Here,  as 
elsewhere,  it  tends  to  lake  the  form  of  a  poly- 
pus, and  may  attain  considerable  size  and 
assume  curious  branching  forms. 

Cysts  occur  rarely,  hut  are  not  suspected 
until  after  death,  as  they  are  commonly 
small  and  give  rise  to  no  marked  symptoms. 

They  may  be  cysts  by  retention,  formed  by 

occlusion  of  the  orifices  of  the  mucous  folli- 
cles, or  dermoid  cysts  from  faulty  closure'of 
the  branchial  clefts. 

Treatment. — The  rarity  of  the  occurrence 
of  these  affections  renders  their  diagnosis 
very  questionable.  They  do  not.  as  a  rule, 
give  rise  to  symptoms.  Occasionally,  large 
sessile  fibro-myomata  have  been  vomited  into 
the  pharynx,  and  have  then  caused  symptoms 
which  first  called  attention  to  them.  They 
have  been  removed  under  these  circumstances 
by  the  snare  and  by  forceps.  In  one  case  a 
ligature  was  passed  about  the  base  and  the 
tumor  was  allowed  to  separate  and  come 
away  by  the  rectum. 

Foreign  Bodies. — The  impaction  of 

foreign  bodies  in  the  CBSOphagUS  is  of 
(Utile  frequent  occurrence.  The  fact 
that  the  upper  orifice  of  the  alimentary 
canal  is  its  narrowest  part  is  of  value 
in  excluding  many  of  the  larger  for- 
eign bodies,  and  the  strength  of  the 
pharyngeal   muscles   helps  to   impact    fig.  2533.— cEsopha- 

many    of    the    pointed    masses     before  geal  Forceps. 

they  enter  the  gullet.  A  complete  list  of  the  articles 
which  have  been  lost  in  the  gullet  would  rival  for  varie- 
ty   the    Catalogue    Of    a    pawnbroker's    sale.      They    may 

almost  all   be   classified,   however,   under  the  headings 

of  smooth  and  pointed;  and  one  can  hardly  cite  an  ob- 
ject of  suitable  si/e  wliii  h  has  not  its  analogue  in  the 
completed  list.  To  cite  a  lew  (modified  from  Koetlig,8 
I  >,  ills,-!,,    ( 'li'trn  1 

1.  Sharp  or  pointed  bodies;  pieces  of  bone,  tish-boties, 
needles,  thorns,  fragments  of  broken  potterj  and  glass, 
false  teeth  and  palate-obturators,  (ishhooks,  knives,  forks, 
scissors,  etc. 

','.  Smooth  surface  soft  -pieces  of  meat,  living  ani- 
mals (mice,  frogs,  fishes,  leeches),  fruit,  eggs,  confec- 
tionery, (doth,  balls,  etc.  :  hard  -Stones,  rings,  coins, 
buttons,  thimbles,  keys,  padloi  ks,  pieces  of  Wood,  metal, 

leather,  etc. 
:i.   Unclassified  bodies:  feathers,  ears  of  grain,  leaves, 
rass,  etc. 


Etiology. — Hurry  and  voracious  eating,  in  man;, 

lodging  bones  and  large  masses  of  food 
in  the  oesophagus,  and  these  make  up  the  larger  number 
of  the  cases.  Accident  accounts  lor  the  swallow 
many  of  the  smaller  objects,  which  may  be  held  in  the 
mouth  for  convenience  in  use  or  from  careless  habits. 
Infants  and  imbeciles  are  often  the  victims  of  a  propen- 
sitj  to  put  till  sorts  of  article-  in  their  mouths.  The  in- 
ability of  the  one  class  to  tell  the  origin   oi  the  trouble, 

and  the  habitual  mendacity  or  incompetence  of  the  other, 

may   render  diagnosis  quite  difficult,  and,  indeed,   often 

impossible  during  life.  Jugglers  and  those  who  emulate 
their  feats  may  be  caught  in  trying  to  swallow  very  large 
objects.  Persons  iii  fear  of  thieves,  and  criminals  in  fear 
of  detection,  have  been  known  to  attempt  swallow  i; 

concealment,  such  objects  as  large  coins,  rouleaux  of  coin, 

jewellery,  etc..  and  impaction  hasthen  resulted.     In  Bleep 

or  unconscious  c litions  accidents  may  happen  by  the 

swallowing  of  large  or  sharp  bodies,  especially  false  teeth 
or  palate-obturators.  A  curious  story  is  told  on  the 
authority  of  Mackenzie,  quoting  v.  Langenbeck  A  syph- 
ilitic patient  was  wakened  from  sleep  by  being  choked  by 

her  own  nose 
which  had  fallen 
into  the  gullet, 
the  bony  frame- 
work h  a  v  i  n  g 
been  detached 
by   necrosis. 

Leeches.  live 
fish,  mice,  ser- 
pents, and  liz- 
arcU  have  all 
been    known    to 

produce  serious 
symptoms  by  their  sticking  in 
the  oesophagus.  They  enter  by 
the  folly  of  individuals  who.  in 
hope  of  a  fee  or  from  bravado, 
swallow  them  ;  or  are  sucked 
up  from  pools  or  streams  by 
js  or  thirsty  people.  Large 
masses  of  food  or  round-worms 
have  been  regurgitated  from 
the  stomach  and  have  become 
lodged  in  the  gullet:  The  latter 
accident  occurred  in  tin-  prac- 
tice of  a  personal  friend  of  the 
writer.  A  lady  had  been  Buf- 
fering for  some  time  from  vague 
symptoms  of  intestinal  dyspep- 
sia, and  had  been  under  his  care, 
lie  was  called  suddenly  and 
found  the  lady  cyanosed  and 
unci  mscious.  <  in  examining  the 
pharynx  with  his  linger  he  ex- 
tracted a  lumbricoid  of  huge 
size,  which  was  impacted 
site  the  cricoid  cartilage.  Oc- 
casionally portions  of  apparatus 
used  in  exploring  the  oesophagus  become  detached  and 
impacted.  This  has  happened  with  the  sponge  of  a  pro- 
band, with  the  metallic  end  of  Graefe's  coin-catcher,  and 
with  other  instruments.  Strictures  and  diverticula  offer 
special  advantages  for  the  lodgement  of  foreign  bodies, 
which  arc  often  to  be  found  in  them.     * 

Site.  —  Irregular  and  pointed  bodies  are  of  ten  arrested 
in  the  pharynx  or  opposite  the  cricoid  cartilage.    Lai 

boluses  may  be  arrested  at  the  same  point.  The  other 
favorite  sites  are  the  root  of  the  neck,  at  the  diaphragm, 
and  at  the  cardia.  Bodies  may  be  moved  from  one  1 
lion  to  another  in  consequence  of  elTorts  at  expulsion  by 
swallowing  or  vomiting.  Small  pointed  objects  may  stick 
at  any  level. 

Tin  symptoms  are  usually  quite  distinct,  particularly 
w  hen  the  foreign  substance  is  impacted  in  the  upper  por- 
tion of  the  canal.  Dysphagia  is  usual,  but  may  pass  off 
as  soon  as  a  degree  of  tolerance  is  acquired.  Pain  is 
very  variable  in  "intensity  and  character.     If  the  bodies 


Fig.  253-1.— (Esophageal  For- 
ceps. 
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be  sharp  there  maybe  acute  pain  and  localized  tender- 
ness, while  with  a  large,  smooth  body  the  pain  will  be 
of  an  ill-defined,  stretching  character  and  not  distinctly 
localized.  Especially  when  the  impaction  is  in  the  upper 
portion  of  the  canal  there  is  apt  to  be  laryngeal  dyspnoea 
from  reflex  spasm  or  from  direct  pressure.  The  as- 
phyxia from  this  source  may  become  very  intense ;  in- 
deed, in  a  few  cases  has  been  fatal.  This  dyspnoea  is 
apt  to  excite  intense  terror  in  the  patient,  and  he  will 
wander  restlessly  about  until  relieved.  The  voice  will 
be  altered  in  quality,  usually  becoming  stridulous  or 
metallic  in  character.  Cough,  too,  is  often  excited,  and 
is  of  a  harsh,  dry  character.  If  the  cough  remain  long 
there  will  be  mucous  expectoration,  which  may  be  tinged 
with  blood.  (Esophagismus  may  occur,  and  in  children, 
less  o^'ten  in  adults,  general  convulsions.  A  swelling  in 
the  neck  may  occasionally  be  felt  after  the  impaction  of 
a  large  mass.  The  primary  symptoms  may  persist  for 
sometime,  and  are  apt  to  be  increased  by  oesophageal  in- 
flammation or  ulceration.  Perforation  of  the  coats  of 
the  organ  and  peri-o?sophagitis  may  thus  result,  or  we 
may  have  perforation  of  a  neighboring  organ,  as  the 
trachea,  a  blood-vessel,  the  pleura  or  pericardium.  A 
small  pointed  body  may  mi- 
grate to  a  considerable  dis- 
tance after  penetrating  the 
gullet  without  exciting  no- 
ticeable inflammation. 

Physical  examination  fur- 
nishes   in    some    cases    the 
crucial  test.     The  laryngeal 
mirror  may  give  some  infor- 
mation, if  the  body  is  at  the 
entrance  of  the  gullet.   There 
are  various   special   mirrors 
which  have  been  devised  for 
examination  of  the  oesopha- 
gus, but  in  general  the  oeso- 
phagoscope  has  not  proved  of  much  value. 
The  examination  of  the  pharynx  and  oeso- 
phageal  orifice  by  the  touch  will  often  be 
of  more  service,  unless  one  has  special  skill 
in  the  use  of  the  laryngoscope.     A  bougie- 
a-boule  will  define  accurately  the  position 
and   presence  of  some  foreign  bodies,  and 
will  furnish  some  ideas  as  to  their  mobility 
and  size.     This  instrument  has  been  modi- 
tied  by  the  addition  of  a  resonator  some- 
what like   that  of  the    stone-searcher,  and 
when  conveyed  to   the   ear   by   a   flexible 
tube  the  click  of  the  instrument  in  striking 
a  hard  body  will  be  considerably  intensi- 
fied. 

Auscultation  may  add  some  slight  infor- 
mation, but  is  not  of  great  value.     In  the 
case  of  metallic  bodies  the   delicate  galva- 
nometer used  in  locating  bullets  and  the  like  might  be 
tried. 

Prognosis.—  This  varies  with  the  nature  of  the  body 
and  its  location.  Large  irregular  bodies  offer  a  much 
more  serious  obstacle  than  smooth  or  smaller  bodies. 
When  foreign  bodies  have  been  impacted  for  a  consider- 
able time'  :mc*  wllen  there  is  a  gradual  onset  of  symptoms 
pointing  to  ulceration,  the  prognosis  is  unpromising. 
Still,  if  the  body  is  smooth  and  of  regular  outline  a  cer- 
tain tolerance  may  be  acquired,  and  it  may  remain  in 
esophageal  wall  for  years  without  giving  rise  to 
severe  symptoms  ;  or  it  may  remain  encysted  outside, 
after  ulcerating  through  the  coats  of  the  organ.  Strict- 
ure may  follow  the  impaction,  cicatricial  contraction 
being  produced  by  violence  or  ulceration  even  though 
the  body  be  removed.  No  rule  for  the  prognosis  can  be 
given.  Each  case  must  be  judged  on  its  own  merits. 
Delay  is  dangerous,  as  there  is  a  probability  that  the  sur- 
geon will  in  most  cases  give  relief,  and  waiting  for  the 
dm  medicatrix  nalura  will  seldom  lead  to  recovery. 

Treatment.  — Extraction   is   the   aim    of    the   surgeon. 
This  may  be   accomplished   by  operating  through   the 
mouth  or  by  external  cesophagotomv  ;  or  the  body  may 
Vol.  V.— 19 


Fig.  2535.— 
Oesophageal 
Forceps. 


be  pushed  on  into  the  stomach  and,  if  necessary,  extracted 
by  gastrotomy.  Anaesthesia  should  generally  precede 
efforts  at  extraction.  If  the  nature  of  the  ob- 
ject is  such  as  to  render  extraction  by  the 
mouth  at  all  probable,  the  attempt  should  be 
persevered  in.  For  this  purpose,  if  the  object 
be  high  and  can  be  readily  detected,  some  of 
the  various  oesophageal  forceps  may  be  used. 
Figs.  2533,  2.334,  and  2535  show  some  of  the 
simpler  forms  of  these  forceps,  of  which  many 
have  been  devised.  The  complicated  forceps 
are  not  serviceable.  In  using  the  forceps  the 
linger  should  serve  as  a  guide,  and  only  slight 
force  should  be  used  lest  the  mucous  mem- 
brane be  torn  by  the  instruments. 

If  the  body  cannot  be  caught  by  the  forceps 
and  is  suited  by  its  shape  to  the  coin-catcher 
(Fig.  2536),  this  instrument  may  be  used.  It 
should  be  employed  with  caution,  and  at  the 
same  time  the  effort  should  be  persistent. 
Pass  the  hook  beyond  the  foreign  body,  and 
by  gently  withdrawing  the  instrument  try  to 
bring  with  it  the  foreign  body.  It  has  hap- 
pened that  the  instrument  itself  has  been 
caught,  and  has  been  freed  only  by  the  exer- 
tion of  considerable  force  or  of  an  enviable 
outlay  of  patience  ;  even  cesophagotomy  has 
been  required  to  relieve  this  condition. 

Light  and  small  bodies — fish-bones,  pins,  etc. 
— may  best  be  caught  by  the  bristle-  or  urn- 
brella-probang  (Fig.  2537),  an  instrument  so 
constructed  that  it  may  be  introduced  beyond 
the  foreign  body,  and  an 
arrangement  of  bristles  ex- 
panded so  as  to  resemble 
a  chimney-sweep's  broom. 
This  ingenious  instrument 
is  often  successful  with 
small  foreign  bodies. 

Inversion  and  the  admin- 
istration of  emetics  are  not 
generally  advisable,  but 
have  occasionally  been  of  use.  In 
the  case  of  large  bodies  external 
manipulation  has  so  moulded  them 
or  changed  their  axis  that  they  have 
been  permitted  to  pass.  Artificial 
digestion  of  food-masses  in  situ  has 
been  tried,  and  sometimes  with  ap- 
parent success. 

If  extraction  by  the  mouth  is  im- 
possible, we  may  attempt  to  force 
the  body  into  the  stomach  by  the  use 
of  the  sponge-probang  (Fig.  2536)  or  some 
similar  instrument.  Little  force  should  be 
used  in  this  manipulation.  External  cesopha- 
gotomy may  be  practised  when  the  body  is  not 
too  low  in  the  gullet,  and  it  promises  success  in 
careful  hands.  No  field  offers  greater  oppor- 
tunity to  develop  the  resources  of  the  medical 
attendant  than  some  of  the  special  cases  which 
occur  of  impacted  foreign  body  in  the  (esopha- 
gus, and  there  are  very  many  ingenious  expe- 
dients which  have  given  success  in  desperate 
cases. 

Operations  for  the  Diagnosis  and 
Treatment  of  Diseases  of  the  (Esopha- 
gus.— Exploration  by  bougies  is  useful  in  deter- 
mining the  presence,  site,  calibre,  nature,  and 
length  of  a  stricture  and  the  reality  and  posi- 
tion of  a  foreign  body,  with  some  ideas  as  to 
its  mobility,  size,  and  shape.  The  same  op- 
eration is  used  for  the  treatment  of  strictures 
The"Bris-  by  dilatation,  for  forced  feeding  in  case^  of 
tte-orUm-  aphagia  from  various  causes,  and  for  the 
bang*  Pr°"  treatment  of  certain  stomach-affections. 

The  instruments  used  are  bougies  of  gum- 
elastic,  or  material  of  similar  consistence,  feeding-tubes 
of  soft  rubber,  or  bougies-a-boule,  which  have  usually  a 
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Blender  whalebone  or  vulcanized  rubber  Btem  and  ii 
changeable  tips  oi  various  diameters  (see  Fig  2538) 

The  Instrument-makers  furnisb  a  wide 
range  oi  choice  in  the  form  and  material 
of  the  bougit  -  Th<  j  maj  be  <  onical, 
-imply  rounded,  or  more  or  less  olivary 
al  the  end.  in  -i/e  they  vary  from 
quite  Bmall,  Ii  •  than  an  ordinary  lead- 
pencil,  to  bougies  of  the  size  of  the  in- 
dex Qnger.  No  bj  stem  of  numb 
the  instruments  is  sufficiently  general  to 
ile  one  to  follow  it  in  describing 
them. 

The  bougies-i-boule  (Fig.  3580)  are 
of  various  Bhapes,  depending  upon  the 
i  ences  oi  the  designers.  Macken- 
jes  an  instrument  Bomewhat  flat- 
tened From  behind  forward,  others  like 
the  simple  oval  or  olivary  bougie,  and 
still  others  prefer  a  conical  point  and 
an  acorn-shaped  outline.  These  instru- 
ments are  Baid  to  be  easier  of  introduc- 
tion than  any  other  form,  as  the  irrita- 
tion is  less  when  only  a  portion  of  the 
GBSOpbagUS  18  distended,  and  the  shape 

of  the  end,  moreover,  partakes  of  that 
of  the  natural  food-bolus. 

Aiuesthcsia  i-  desirable,  at  least  when 
a  thorough  examination  is  to  be  at- 
tempted, or  until  the  Oesophagus  ha-  be- 
come to  a  certain  extent  habituated  to 
the  instrumentation.  Before  introduc- 
ing an  instrument  it  is  well  to  warm  it, 
and  then  to  thoroughly  smear  it  with 
vaseline.  The  tongue  should  then  he 
pressed  slightly  downward  and  forward 
by  the  index-finger  of  the  left  hand  and 
the  bougie  guided  by  the  finger  to  the 
oesophageal  opening.  In  some  cases  it 
will  be  necessary  to  use  a  mouth-gag  of 
some  kind  to  hold  the  mouth  open  and 
to  prevent  the  patient  from  injuring  the 
operator  by  biting  him. 
If  the  median  line  be 
kept,  there  will  usually 

Pig.  2638.  ^Esopha- be  no  difficulty  in  pass- 

geal   Boogies,  Oil-  •  (1  instrumpnl 

vary.  Bound,  and  lnS      ,lllc      instrument;, 

Conical  1:0.1-.  though  some  advise  that 

it  be  directed  to  the  left, 

as  the  oesophagus  lies  a  little  to  that  side 

in  its  upper  part  and  there  is  less  d 

of  injuring  the  glottis.     It  is  not  usually 

necessary  to  extend  the  head,  as  the  nat- 
ural position  will  commonly  be  just   as 

favorable.  The  examination  often  ex- 
cites vomiting,  and  it  is  well  to  be  pre 

pared  fori)  by  having  the  patient's  cloth 

Ing  protected  and  by  having  a  basin  at 

hand.     A  little  practice  will  enable  the 

patient  to  take  the  instrument  without 

much  inconvenience,  and  even  to  aid  its 

passage  by  efforts  al  deglutition. 
In  adults  the  distance  from  the  teeth 

to  the  cricoid  cartilage  is  about  six  inches 

and  the  length  of  ii ssophagus  about 

ten  inches,  making  the  distance  from  the 

l  to  the  Btomai  h  about  sixteen  inches. 

The  utmost  gentleness  must  be  used, 

and  if  resistance  i-  met  with  it  is  well  to 

start  afresh.     In  c  is<  of  Buspected  steno 

si-  from  any  cause  always  begin  the  ex 

animation  with  a  large  instrument  and 

Select    smaller  si/es    until    one    is  found 

that  will  pass.     Thismaybe  left  in  plaa 

j.  _       4  .    •  ,,  ,    ,  1  .1. ■».-.. a  e. .11. 

tor  a  tew  mmutc-  and  afterward  be  re- 
placed by  a  larger  instrument,  or  tin-  ses- 
sion may  be  resumed  at  another  time.     Do  not  attempt 

1 mil  at  one  time.     Patient  persistence  is  sometimes 

landed  ;  in  some  cases  weeks  liave  been  consumed  be- 
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lore  the  smallest  instrument  passed  a  stricture  which  hat 
finally  been  successfully  dilated.     In  case  01   spasm  do 

not  (■■ice  the  instrument,  hut  hold  it  gently  against  the 
stricture  and  the-  resistance  will  gradually  null  away. 
Foreign  bodies  which  it  i-  desirable  to  push  on  to  the 
stomach  must   lie  assisted  in  their  progress  rather  than 

-  d. 

In  passing  th<  it    lube  through  the  nose  the 

same  method  is  followed,  but   it  must  be  swallow, 
the  patient,  as  it-  structure  i-  not  linn  enough  to  allow 
it   to   be   pushed   from   behind.     The   end   should   be  se- 
cured, lest  the  tube  be  swallowed. 

Internal  atophagotomy  is  an  operation  devised  for  the 
relief  of  stricture,  especially  of  cicatricial  origin,  which 
is  not  amenable  to  treatment  by  dilatation.     The 

tion  may  be  briefly  described  as  the  di- 
vision of   a  stricture   by    a  cutting  in- 
strument    ithe    d'sophagoton 
through  the  mouth. 

There  are  various  instruments  which 
have  been  invented  for  the  purpose,  and 
most  of  them  arc  arranged  to  cut  from 
below  upward.     That   devised  by  Dr. 
Sand-,  of   New   York,  is  shown   1: 
cut  (Fig.  2540),  and  will  serve  a-  a  type 
of    its   kind.      It   consists   of   a  flexible 
stem    of    spiral    metal,    at    the    end   of 
which  is  a  bulb  of  moderate  size.     The 
blade  i-  concealed  in  the  enl; 
but   may    be  advanced   by  means  of  a 
screw    in    the    handle.       I 
which  the  blade  is  protruded  is  denoted 
by  the  movement  of  an  indicator  over  a 
dial  at  the  handle.      The  bulb  is  ] 
beyond  the  stricture,  the  blade  protrud- 
ed  a-   far  a-  is  deemed  safe,  and  the  in- 
strument withdrawn  until  the  strictured 
part  is  passed.     There  are  instruments 
devised  for  cutting  from  above  down- 
ward  (especially    Maisonneuve's),   hut 
their  use  ha-  been  strongly  condemned 
a-  being   extremely  dangerous  and  un- 
ci rtain.    The  operation  may  requit 
etitioii  before  a  cure  is  effected  ;  in 
case  seven  operations  were  done,  with 
ultimate  recovery.     A  few  days 
the  operation,  bougies  should  b< 
to  prevent  recontraction.     The  mortal- 
ity after  operation  is  one-third  of  all  the 
cases  (Gross),  death  resulting  -ix  I 
in  eighteen  cases  directly  from  Ibi 
eration.    While  the  operation  isdat 
011-.  it    has  the   advantage  of  reai 
certain  cases  of  annular  stricture  which 
cannot    be  dilated   on    account  of  their 
resilience,  and,  furthermore,  of  It ■:. 
no  deforming  external  scar. 

External  (JEsophagotomy. — Thisi 
tion  i-  practised  for  the  relief  of  strict- 
ure  and    for    the    removal   of   foi 
bodies.     When  done  with  the  inti  1 
of  making  a  permanent  fistula  for  tin- 
introduction    of    food,  the  operat  i 
known    as    cesophagostomy.      Tl 
tietit   should  lie  with  the  head  and   shoulders  eh 
and  the  head  extended  and  turned  toward  the  rig)  ' 
The  skin-incision  i-  about  the  same  as  that  for  ihi 
tion  of  the  left  common  carotid   artery,  commend 
inch  or  an  inch  and  a  half  above  the  left  sternoclavicular 
articulation,  and  extended  for  about  three  inches  U| 
along  the   anterior   border    of   the    sterno-(  leido-11 
muscle.     It  should  not  reach  a  higher  level  than  the  up- 
per border  of  the  thyroid  cartilage,  nor  pass  lower  than 
an  inch  above  the  clavicle.    The  sheaths  of  the  gn 
sels  of  the  neck  should   be  exposed    and   drawn  to  the 
outer  side    with   the  sterno-mastoid   muscle.     The  ante- 
rior belly  of  the  omohyoid  muscle  may  be  drawi 
or  may  be  divided.     Tin-  sternohyoid  and  sterno  thyroid 
muscles  may  be  drawn  to  the  inner  side  with  the 
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and  thyroid  body.  Care  should  be  taken  to  avoid  the 
trunk  of  the  superior  thyroid  artery,  which  should  lie 
above  and  to  the  inner  side  of  the  incision.  A  sound 
should  now  be  passed  into  the  oesophagus  in  order  to  de- 
fine its  position,  unless  it  is  already  made  distinct  by  a  for- 
eign body.  The  deep  dissection  should  be  made  with  the 
fingers  and  forceps,  by  tearing.  The  recurrent  laryngeal 
nerve,  which  lies  upon  the  oesophagus,  must  be  avoided. 
Haemorrhage  should  be  very  carefully  checked  during 
the  operation,  for  the  wound  will  be  deep  and  blood  will 
obscure  the  parts.  When  the  oesophagus  is  reached  a 
small  vertical  opening  is  to  be  made  and  enlarged  by 
stretching  as  much  as  is  needed.  If  the  operation  is  done 
for  the  removal  of  a  foreign  body,  the  extraction  should 
be  accomplished  as  gently  as  possible;  if  for  stricture, 
the  iatter  is  to  be  divided.  It  has  not  been  found  useful 
to  sew  the  wound  in  the  oesophagus,  but  no  harm  will 
follow  the  insertion  of  a  few  absorbable  stitches.  The 
external  wound  should,  however,  not  be  closed,  as  the 
wound  in  the  guile*;  will  favor  sepsis  and  the  loose  cellu- 
lar planes  in  the  neck  will  facilitate  dangerous  infiltra- 
tion of  pus. 

If  a  permanent  fistula  is  desired  (cesophagostomy)  the 
oesophageal  wall  should  be  attached  to  the  skin  loosely 
bv  two  or  three  stitches  of  silk.  The  results  of  the  oper- 
ation are,  it  must  be  confessed,  somewhat  uncertain.  For 
stricture  it  has  been  fatal  in  about  four-fifths  of  the  cases, 
and  the  duration  of  life  has  been  less  than  a  month  in  the 
cases  of  recovery  (Gross).  For  foreign  bodies  the  opera- 
tion is  somewhat  more  successful,  though  it  is  to  be 
feared  that  the  contraction  of  the  scar  from  so  large  a 
wound  healing  by  granulation  would  produce  very  disas- 
trous results. 

Other  Operations. — Gastrostomy  for  purposes  of  artifi- 
cial feeding  has  its  history  in  connection  with  stenosis  of 
the  oesophagus,  and  is  to  be  preferred  as  being  an  easier 
operation  and  as  prolonging  life  somewhat  more  than  the 
fistula  in  the  neck  (see  article  Gastrectomy). 

Gastrotomy  has  been  done,  and  a  stricture  at  or  near  the 
cardia  treated  by  rapid  divulsion,  by  Loreta,  of  Bologna, 
in  three  cases  with  no  deaths.  What  has  been  the  per- 
manent outcome  of  the  operation  as  regards  the  stricture 
cannot  be  stated. 

Extirpation  of  cancer  of  the  gullet  with  resection  of 
the  walls  of  the  organ  (cesophagectomy),  has  been  accom- 
plished in  a  few  cases,  but  it  would  seem  to  be  an  opera- 
tion which  has  to  be  more  thoroughly  tested  before  its 
value  can  be  estimated.  F.  A.  Manning. 

1  V.  Ammon,  Berlin,  1842,  Die  angeborene  chirurg.  Krankheiten  des 
Mencchen,  etc. :  Tab.  viii.,  figs.  10-16,  shows  a  number  of  these  forms  of 
congenital  deformity. 

2  Mackenzie  :  Manual  of  Diseases  of  the  Throat  and  Nose,  etc.,  vol. 
It,  i>   89.     New  York,  Wm.  Wood  &  Co.,  188-1. 

3  Luschka:  Virchow's  Archiv  f.  Path.-Anatomie,  etc.,  1858,  Bd.  42,  p. 
473  et  seq. 

4  Billroth  u.  Lnecke :  Deutsche  Chirurgie,  Lief.  35.  Koenig :  Krankh. 
ile^  .  .  .  (Esophagus,  pp.  84  and  8fi,  Stuttgart,  1880. 

6  Cyclopaedia  of  the  Pract.  of  Med.,  Am.  transl.,  vol.  viii.,  p.  18. 

8  Krishaber  :  Trans.  International  Med.  Cong.,  Lond.,  1881,  vol.  ii.,  p. 
302.  '  Am.  Jour.  Med.  Sci„  1884,  vol.  i.,  p.  58  et  seq. 

8  Koenig:  Deutsche  Chirurg.,  Lief.  35,  p.  95.  For  a  more  complete  list 
and  elaborate  classification  of  foreign  bodies  in  the  oesophagus,  see  Pou- 
let:  Foreign  Bodies  in  Surgery  (transl.),  Wood's  Library  of  Standard 
Med.  Authors,  vol.  i.,  p.  71. 

CESTRUS  (from  the  Greek  olarpos,  gadfly)  is  a  genus 
of  dipterous  insects  (the  order  Diptera  contains  the  fly, 
mosquito,  and  other  insects  with  two  wings),  which  is 
parasitic  in  various  animals  and  sometimes  in  man. 

(Estri  or  their  larvae  (called  maggots  or  bots)  have  been 
found  in  the  intestines,  uuder  the  skin,  in  the  nose,  ears, 
open  sores,  etc. ,  of  man. 

In  horses  the  fly  (Gastrophilus  equi)  lays  its  eggs  on 
the  hair  about  the  breast  and  legs,  where  the  animal  can 
lick  them  off  ;  in  his  stomach  they  are  hatched,  and  the 
larva  clings  to  the  mucous  membrane  and  undergoes 
further  development ;  finally,  after  six  or  eight  months, 
it  floats  along  with  the  intestinal  tide  to  the  anus,  is  dis- 
charged, buries  itself  in  the  ground,  and  after  six  or  seven 
weeks  it  develops  into  a  fly  ready  for  active  service.  The 
maggots  or  "bots"  are  said  rarely  to  cause  damage  to 
the  horse,  and  medicine,  uuless  strong  enough  to  injure 


the  horse,  will   not  always  expel  them.     Turpentine  is, 
however,  recommended  as  often  effectual. 

Another  gadfly  leaves  its  eggs  in  the  nostrils  of  the 
sheep.  The  larva  of  a  gadfly  found  at  Cayenne  is  called 
"macaco  worm;"  it  usually  attacks  the  skin  of  oxen 
and  dogs,  but  sometimes  is  found  in  man. 

Various  cases  are  reported  of  larvae  or  maggots  being 
found  in  the  nostrils  or  other  openings  of  man. 

It  is  almost  exclusively  the  maggots  or  larvae  that  are 
met  with  in  medical  practice,  and  these  come  from  quite 
a  variety  of  insects,  both  of  (Eslrui  and  of  other  genera. 
The  determination  of  the  genus  to  which  the  larvae  be- 
long requires  the  knowledge  and  experience  of  a  skilled 
entomologist. 

According  to  Dr.  C.  M.  Harrison  {New  York  Medical 
Record,  vol.  xxviii.,  p.  399),  in  Texas  "there  are  two 
species  of  flies  which  attack  diseased  parts,  viz.,  the 
blue-bottle  {Musca  romitoria)  and  the  flesh-fly  (SarcopTiaga 
carnaria  Meig).  The  blue-bottle  deposits  eggs,  which 
are  hatched  in  two  or  three  hours,  provided  they  are 
kept  moist  and  warm  ;  and  the  flesh-fly- deposits  living 
larvae,  which  commence  to  burrow  at  once.  It  was  of 
the  latter  [former  ?]  kind  that  Linnaeus  said  that  the  lar- 
vae of  three  females  would  devour  the  carcass  of  a  horse 
as  quickly  as  would  a  lion.  These  are  popularly  known 
as  '  screw-worms,'  and  they  increase  in  size  with  amaz- 
ing rapidity. " 

One  female  flesh-fly  will  produce  about  twenty  thou- 
sand young,  and  these  will  increase  about  two  hundred- 
fold in  weight  in  twenty-four  hours. 

The  writer  has  removed  many  maggots  from  the  nose 
and  from  ears  affected  with  purulent  inflammation.  In 
these  positions  they  sometimes  induce  great  pain  and  ad- 
here very  tenaciously.  Their  removal  is  facilitated  by 
subjecting  them  to  the  action  of  chloroform  vapor  ;  after 
being  anesthetized  they  may  be  removed  by  syringing 
with  warm  water. 

Among  the  flies,  the  maggots  of  which  are  most  com- 
monly noticed  in  man,  are  Musca  domestica,  M.  carnaria, 
M.  liirrorum,  M.  nigra,  M.  cibaria,  M.  stabnlans,  and  M. 
ccesar  (the  latter  affecting  sheep  more  especially). 

Chas.  E.  Hackley. 

OEYNHAUSEN,  formerly  called  Rehme,  in  Westpha- 
lia, Prussia,  is  a  thermal  station  of  some  repute.  The 
hot  springs  are  three  in  number.  The  waters  contain 
from  32  to  41  parts  per  1,000  of  solid  constituents,  of 
which  from  24  to  31  parts  are  of  sodium  chloride.  The 
temperature  varies  from  27.3°  to  31.6°  C.  (81°  to  88°  F.). 
There  are  also  two  salt  springs  containing  respectively 
three  and  nine  per  cent,  of  sodium  chloride.  Finally 
there  is  a  bitter  water,  which  is  occasionally  employed 
for  internal  use.  This  spa  is  frequented  by  nervous, 
scrofulous,  and  anaemic  individuals ;  by  those  suffering 
from  chronic  articular,  or  muscular  rheumatism,  diseases 
of  the  female  organs  of  generation,  locomotor  ataxia, 
tubercular  bone  and  joint  affections,  and  also  \>y  those 
convalescing  from  typhoid  fever  or  other  debilitating  dis- 
ease. The  season  extends  from  the  middle  of  May  to  the 
end  of  September.  T.  L.  S. 

OFEN,  or  Buda,  is  that  part  of  the  capital  city  of 
Hungary,  Budapest,  which  lies  on  the  right  bank  of  the 
Danube  River.  It  contains  a  number  of  thermal  springs, 
rather  weak  in  mineral  constituents,  of  a  temperature 
varying  from  45°  to  63.5°  C.  (113°  to  146°  F.).  Among 
the  most  important  of  these  springs  are  the  Konigsbad, 
Kaiserbad,  Blocksbad,  Raizenbad,  Bruckbad,  and  Wasch- 
erbrunnen. 

The  waters  are  employed  chiefly  for  bathing,  though 
occasionally  taken  internally.  Baths  are  given  in  the 
treatment  of  chronic  articular,  and  muscular  rheumatism, 
stiff  joints  following  sprains  and  fractures,  gouty  affec- 
tions, and  chronic  skin  diseases.  In  some  uterine  af- 
fections, more  particularly  ulcerative  conditions  of  the 
os  uteri,  general  baths  are  used  in  conjunction  witb 
vaginal  douches.  Internally,  the  waters  are  sometimes 
prescribed  for  chronic  catarrhal  conditions  of  the  stom- 
ach, intestines,  and  urinary  bladder,  nephritis,  especially 
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gouty  kidney,  and  chronic  enlargements  of  the  livei  -111(1 
Bpleen 
The  following  is  the  composition  of  two  of  the  sprir 
din      to    the   analyses  of    Molnar,   calculated    in 
grammes  per  litri 

Bloii. 

lium  sulphate 

tl.1.14548 

li  .'llsli! 

1416 

.  (I 

0.014 
■■ 
Aluminium  phosphati  0 

!.  ■  ilum  pboepbati  0.002621 

onafa  8791 

.in  carbonate  M  0.5:.: 



nntc 0.108) 

0.011  (16 

O.OlOi 

0.9T02U5  1.666 

On  an  island  in  the  Danube,  Margaretheninsel.  are  a 
Dumber  ol  artesian  wells,  the  waters  of  which  are  used 
externally  and  internally  in  the  treatment  of  many  of  the 
affections  mentioned  above,  and  also  of  osteitis,  and  the 
secondary  manifestations  of  syphilis.  The  mosl  in 
tant  constituents  of  the  waters  are  calcium  carbonate, 
sodium  chloride,  calcium  sulphate,  and  magnesium  car- 
bonate. There  is  a  large  amount  of  free  carbonic  acid 
gas  The  temperature  of  the  springs  is  45  C.  (113  P.). 
The  bathing  establishment  on  the  Margaretheninsel,  is 
said  to  be  one  of  tin-  finest  of  its  kind  in  Europe. 

In  addition  to  these  thermal  springs  there  are  a  number 

athermal  bitterwaters  at   Buda,  the  best  known  and 

most  extensively  used  of  which  is  the  Hunyadi-Janos. 

For  the  composition  of  this  water  and  the  therapeutic  in- 

the  group,  see  article  Hunyadi-Jinos,  vol. 

iii..   p.   T'.M  of  this  II  'NDBOOK. 

The  season  ai  Buda  extends  from  the  first  of  May  to 
the  end  of  September,  though  the  baths  arc  taken  in 
winter  also.  A  course  of  treatment  last-  the  usual  time 
of  iliice  weeks  to  a  month.  T.  L.  8. 

OINTMENT.  Under  this  designation  are  usually  in- 
cluded all  those  substancesof  a  fatty  consistent  y.  whether 
composed  of  fal  or  not,  which  are  employed  in  medicine 
as  a  coating  to  the  diseased  integument  <>r  as  a  means  of 
introducing  medicinal  substances  into  the  economy  by 
way  of  the  skin. 

The  softer  preparations  are  sometimes  called  pomades, 
w  bile  those  of  a  firmer  consistency  are  known  as  cerates  ; 
tun  the  various  forms  are  usually  included  under  the 
middle  term  "  ointment." 

Ointments  usually  contain  lard  as  a  basis,  hut  marrow. 
sud.  and  mixtures  of  oils  with  paraffin  or  wax.  are  often 
employed.  Some  years  ago  the  preparations  known  as 
[inline  and  vaseline,  derivatives  of  coal-tar,  wen-  intro- 
duced  into   use  as  bases  tor  ointments,  and  the\'  have 

ind  their  way  into  general  employment,  and  arc  at 
present  designated  by  the  expression  petrolatum  in  the 
['.  s.  Pharmacopoeia.  More  recently  a  substance  has 
been  brought  forward  known  as  lanolin,  derived  from 
the  wool  "i  sheep,  in  which  the  fatty  acids  are  found  in 
combination  w  ith  cholesterin  instead  of  glycerin,  as  is  the 
with  the  tats  and  oils  in  ordinary  use. 

Under  the  general  designation  of  ointments  may  also 
i.e  included  certain  pastes  or  similar  mixtures  of  an  oint- 
ment like  consistence  and  made  up  of  kaolin  and  linseed 

oil 

Ointments  are  employed  with  three  principal  objects: 
l.  To  cover  and  protect  abraded  ami  inflamed  area-; 
•J.  to  act  as  stimulants  to  the  i  utaneous  surface  ;  '■'•.  as  a 
means  ,.t  conveying  medicine  to  the  general  economy. 
To  meet  the  first  indication  it  is  requisite  thai  the  base 
of  the  ointment  should  itself  lie  bland  and  unirritating. 
Hi  nee.  if  fats  arc  employed,  these  should  lie  carefully 
selected  and  should  he  as  can  fully  preserved  from  de- 
composition. In  many  cases  fat- of  any  kind  arc  badly 
borne  by  the  skin,  and  here  the  petrolatum  base  maj  often 


be  made  use  of  alone  or  in  combination  with   starch. 
The  stimulant  effect  of  ointments  i-  obtained  by  the  ad- 
dition of  some  ingredient,  vegetable  or  mineral,  of  w  hit  h 
this  effect  is  desired.     Most  compound  ointment 
to  thi-  class,  and  the  skill  and  conscience  of  the  pharma- 
ceutist arc  tried  to  the  utmost  in  their  preparation.    When 
a  superficial  effect  is  desired,  any  ointment  base  will  lie 
sufficient,  hut  where  the  medicinal  influence  i-  to  p. 
irate  di  i  j'  r,  the  choice  of  a  base  i-  a  matter  of  some  im- 
portance.    Altera  very  extensive  experience  with  all  the 
bases  hitherto  brought  forward,  including   those  \\  1 
•■  pi  netrative"  qualities  have  been  most  loudly  trumpi  I 
the  writer  i-  of  opinion   that  the  true  fats,  of  which  lard 
is  an  example,  an-  best  calculated  to  carry  medicinal  -     - 
stance-  into  the  system. 

The  systemic  (ifects  of  medicines  introduced  through 
the  -kin'  by  mean-  of  ointments  i-  decided  only  in  a 
cases,  of  which  mercury  i-  a  conspicuous  example.    Bella- 
donna  and  other  drugs  also  act  vigorously  in  immediate 
proximity  to  the  place  of  inunction,  hut  with  some' 
[ess  intensity  upon  the  system  at  large.     In  this  u-- 
ointments,  even   more  than  in  their  employment  with  the 
view  to  their  local   effect,  the  base  of  the  ointment  is  by 
no   means   a   matter  of  iinlilT.ii  nee.      The  kaolin   p 

little  or  no  penetrative  power,  vaseline  a  le-s  de- 
cided value  in  thi-  respect  than  lard,  and  the  latter,  it  is 
-aid.  le-s  than  lanolin.  With  regard  to  thi-  point,  the 
writer  has  just  stated  his  own  opinion,  but  it  must  be 
-aid  iliai  the  views  of  various  observers  differ.  Fox  ami 
Blanc  think  thai  lanolin  i-  more  readily  absorbed  by  the 
skin  than  any  other  fatty  substance,  and  is  useful 
basis  for  ointments  when  an  effect  upon  the  deeper  skin 

ipon  the  wl  n  d.     On  the  other b 

Hitter,  as  the  result   of  a  si  ireful  experimi 

cannot  admit  that  lanolin  has  any  advantage  over  i 
ointments  in  facilitating  the  passage  of  chemical  mat 
through  the  skin. 

The  following  are  examples  of  the  various  kii 
ointments  ordinarily  employed  in  medicine  : 

bong. —  /       .  Diac/fyli  :   li.   Olei  olivae  opt 
480  (f§xv.);    pulv.    lithargyri,   Gm.    120   ( =  iij.   I -• 
aqua  ,  q.s      ■  ■  que.  Fiat  unguent. 

Xing.    McCall   Anders ■   i; .    Bismuthi   oxidi,  Gm.  4 

(3j.);  acidi  oleici,  Gm.  32  (f  j.    .  cera?   alba?,  Gn 
;ii.  Gm.  :Sf>  i  !  i.x.)  ;  ol.  rpsae,  q.s.   M. 

Sinn  i  wt. —  Wilkinson's   Ointment:    11.   Olei  cadini, 
flor.  sulphuris,  55.  Gm.  12  <  ;  iij. ) ;  saponis  viridis 
ail.   Gm.  24  i  :  vj.);  crcta-  pulv.,  Gm.   -  (gr.  xxv.).     M. 
Fiat  unguent. 

Ammoniated  Mere  mint:   IJ.   Pulv.  In 

ammoniat.,  Gm.  1  seri  benzoinati,  Gm.  9.5 

•>\ .);  adipis,  Gm.  2  I  :--.>:  olei  amygdala  dulcis, 
vaselini,  ad  Gm.  24  I  :  vj.).     M. 

Medii  xii  i  >  Ointments  (employed   for  system! 
tect&).—  Ung.   Hydrargyria   U.S.    Ph.;    /    ,.    lodi., 
Belladonna,  U.   S.    Ph.     (For  further  information  u 
this  Bubjei  i  the  reader  is  referred  to  the  article  on  In 
tion  in  this  work.)  Arthur  Van  Harli) 

OJO  CALIENTE.  and  Post-office,  Ojo 

entc.  Rio  Arriba  County.  New  Mexico. 

Access.  — B}  Espanoia  Branch  of  the  Denver  iS 
Grande    Railway  to    Barranca,  thence   twelve  miles 
stage  to  sprins 

Analysis  (Professor  ( >.  C.  Marsh). — One  pint  coi. 

Grains. 

Carbonate  of  wxlu 1 1  --HO 



I"  iron 

i  

Carbonate  of  lithia ' 

Chlur  ii      

Bulphate  of  potasaa  ' 

Sulphate  of  soda 

Silica "-153 

Total >6.M6 

Temperature,  188°  F. 

Therapeutii     Properties. — The    temperature   and 
alkaline  ingredients  render  these  waters  valuable  n 
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Ofen. 

Old  Point  Comfort. 


dies  in  the  treatment  of  rheumatism,  gout,  and  catarrhal 
affections. 

These  springs  are  situated  in  the  northeastern  part  of 
New  Mexico.  They  were  known  to  the  Indians,  and 
later  the  Spaniards  visiu-d  them.  With  the  building  of 
the  Denver  &  Rio  Grande  Railway  they  have  become 
the  resort  for  the  people  of  all  sections.  The  springs  are 
at  an  elevation  of  6,000  feet  above  sea-level,  and  have  a 
flow  of  1,000  gallons  per  minute.         George  B.  Fowler. 

OLD  POINT  COMFORT  AND  NEWPORT  NEWS. 
[For  a  detailed  explanation  of  Table  A,  one  of  the  charts 
obtained  from  the  U.  S.  Chief  Signal  Office  expressly 


for  this  Handbook,  and  for  suggestions  as  to  the  best 
method  of  using  this,  and  other  like  charts,  see  "  Cli- 
mate "]. 

Old  Point  Comfort,  Va.,  the  south-eastern  extremity  of 
Yorktown  Peninsula,  is  a  point  lying  on  the  northern 
side  of  the  mouth  of  the  bay  of  Hampton  Roads,  where 
the  latter  expands  into  the  great  gulf  known  as  Chesa- 
peake Bay.  Hampton  Roads  may  be  regarded  either  as 
an  expansion  of  the  James  River  near  its  mouth  or  as 
the  lower  portion  of  a  branch  of  Chesapeake  Bay,  which 
branch,  under  the  name  of  tile  James  River,  extends  in- 
land, in  W.N.W.  direction,  for  a  distance  of  about  forty 
miles.     The  mean  width  of  Hampton  Roads  is  about 


TABLE  A. 

Climate  of  Norfolk,  Va. — Latitude  36°  51',  Longitude  76°  17'. — Period  of  Observations.  January  1,  1871,  to  December  31, 
1883. — Elevation  of  Place  of  Observation  above  the  Sea-level,  13  feet. 


January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 
December. . 

Spring 

Summer.... 

Autumn 

Winter 

Year 


Mean  temperature  of  months 
at  the  hours  of 


7  A.M. 

3  P.M. 

Degrees. 

Degrees. 

S9.0 

44.1 

39.3 

47.8 

44.2 

53.2 

53.2 

62.1 

64.3 

72.6 

74.0 

81.6 

78.2 

85.2 

75.4 

82.0 

68.2 

75.8 

57.7 

66.2 

46.6 

53.9 

3'J.l 

46.2 

11    P.M. 
Degrees, 

39.5 

41.6 

46.7 

53.7 

64.6 

71.5 

75.5 

73.9 

68.2 

59.1 

48.4 

41.4 


AA 


1-5 


=  1 

Si 


Degrees 
40.8 
42.9 
48.0 
56.3 
67.1 
75.7 
79.6 
77.1 
70.7 
61.0 
49.6 
42.2 

57.1 
77.4 
60.4 
41.9 
59.2 


Mean  temperature 
for  period  of  ob- 
servation. 


Highest. 
Degrees. 

49.2 

48.7 

55.1 

62.5 

73.3 

78.9 

82.2 

79.5 

77.5 

66.8 

55.0 

50.0 

01.6 

79.7 
66.4 
49.1 
60.6 


Lowest. 
Degrees. 

34.4 

37.4 

41.1 

52.3 

63.0 

71.8 

76.8 

73.3 

67.5 

56.2 

46.0 

33.2 

55.0 
76.2 
58.0 
36.6 
57.6 


S.2 


De- 
grees, 
47.5 

53.2 
57.7 
64.0 
75.9 
84.2 
89.0 
SI. 7 
79.1 
70.9 
58.7 
50.9 


D 

DD 

q 

a 

&"§ 

Q. 

£§ 

f, 

Ho 

£-2 

O  B 

trs 

H&, 

=  o 

'=  o 

ga 

B*1 

►.a 

~  o 

.2 -a 

I 

B  K 

OJ  S 

M 

a.o 

De- 

De- 

grees. 

grees. 

32  7 

14.8 

37.1 

16.1 

411. S 

16.9 

47.5 

17.5 

58.1 

17. S 

65.7 

18.5 

70.9 

18.1 

69.7 

15.0 

65.3 

13.8 

56.4 

14.5 

43.8 

14.9 

36.7 

14.2 

17.4 
17.2 
14.4 
15.0 
16.0 

E 


Absolute  maximum  Absolute  minimum 
temperature  for  temperature  for 
period.  period. 


Highest. 

Degrees. 

80.0 

81.0 

81.0 

92.0 

98.0 

102.0 

102.5 

99.0 

96.0 

89.0 

80.0 

73.0 

Lowest. 
Degrees, 

54.0 

61.0 

67.0 

80.0 

88.5 

92.0 

95.0 

91.0 

82.0 

77.0 

64.0 

57.0 


S«25 

S.SSI 
lcS">»B 

Highest. 

Lowest. 

Degrees. 

Degrees. 

31.0 

8.0 

30 

30.0 

9.0 

24 

38.0 

16.0 

23 

45.0 

27.0 

23 

54.0 

38.0 

24 

64.0 

53.0 

20 

71.0 

60.0 

18 

69.0 

58.0 

19 

64.0 

50.5 

28 

48.0 

31.0 

21 

34.0 

20.0 

20 

27.0 

6.0 

25 

:  6  a?  £ 


H 


:|3 


!!l=!f 


15  i 

§8*1 

«2£J 


a  o 
b  § 


03 

o  a 

n 


29 
19 
22 
21 
25 
19 
22 
20 
16 
23 
19 
U 


i  c 


January 72.0 

February...    72.0 

March I  65.0 

April I  65.0 

May 60.0 

June I  49.0 

July I  42.5 

August |  41.0 

September..!  45.5 
October  ....I  58.0 
November.  J  60.0 
December..!  67.0 

Bpring I  82.0 

Summer I  49.5 

Autumn....!  76.0 

Winter I  75.0 

Year I  96.5 


K 


75.5 

70.6 
66.4 
68.2 
68.8 
69.6 
70.3 
75.6 
76.9 
74.7 
72.7 
71.3 


71.8 
74.8 
72.6 
71.8 


Bt3 


11.2 
10.9 
10.8 
10.5 
12.3 
12.9 
14.5 
13.5 
10.4 
9.6 
9.8 
11.8 

33.6 
40.9 
29.8 
33.9 

138.  a 


M 


IV 

o 

a>  a 

§■3 

i 

g-3 

I 

ui 

l 

erage 
f  fair 
ays. 

be 

2 

>  OtJ 

"^ 

<l 

R. 


& 


Ck 


8.6 
10.0 
9.5 
11.0 
9.5 
8.5 
9.1 
10.6 
13.7 
11.2 
10.1 

30.5 
27.1 

35.5 
27.5 
120.6 


20.0 
19.5 
20.8 
20.0 
23.3 
22.4 
23.0 
22.6 
21.0 
23.3 
21.0 
21.9 

64.1 

68.0 
65.3 

61.4 
258.8 


Inches. 
3.89 
3.85 
4.35 
4.29 
3.54 
4.15 
5.39 
6.11 
5.23 
3.96 
3.58 
3.80 

12.18 
15.65 

12.77 
11.54 
52.14 


From 

N. 
N.E. 

N. 
S.W. 

s.w. 

S.W. 

s.w. 
s.w. 

N.E. 

N.E. 

N. 

S.W. 

S.W. 

s.w. 

•N.E. 
N. 
S.W. 
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Miles. 
7.5 
8.7 
9.5 
8.9 
8.0 
7.4 
6.7 
6.4 
6.6 
7.2 
7.7 
7.5 


four  and  one-half  miles  ;  from  point  to  point  across  its 
mouth  it  is  two  and  one-half  miles  wide.  The  James 
River  opens  into  Chesapeake  Bay  at  the  southern  ex- 
tremity of  the  latter,  and  directly  opposite  its  opening 
into  the  Atlantic  Ocean ;  so  that  Old  Point  Comfort 
commands  a  view  straight  out  to  sea  in  an  easterly  direc- 
tion between  Cape  Charles  and  Cape  Henry.  The  mouth 
of  Chesapeake  Bay  between  these  two  capes  is  twelve 
miles  wide  ;  an  imaginary  line  drawn  from  cape  to  cape 


would  lie  twenty  miles  distant  from  Old  Point  Com- 
fort. 

Into  the  bay  of  Hampton  Roads,  at  a  short  distance 
within  its  mouth,  and  upon  its  southern  shore,  almost 
directly  opposite  Old  Point  Comfort,  opens  the  Elizabeth 
River,  and  on  this  river,  at  a  distance  of  some  four  or 
rive  miles  from  its  point  of  opening  into  Hampton  Roads, 
stands  the  city  of  Norfolk,  Va.  The  course  of  the  Eliza- 
beth River  being  nearly  due  north  and  south,  Norfolk 
lies  necessarily  almost  due  south  of  Old  Point  Comfort. 
The  distance  between  the  two  places,  measured  in  a 
straight  line,  is  eleven  miles.  All  vessels  coming  down 
the  James  River  from  Richmond  and  Petersburg,  and 
those  entering  and  leaving  the  harbor  of  Norfolk  (and 
the  Portsmouth  Navy  Yard  there  situated),  must  pass 
close  to  Old  Point  Comfort,  while  the  entire  sea-going 
commerce  of  Chesapeake  Bay  passes  it  at  no  great  dis- 
tance on  its  way  to  and  from  the  ports  of  Baltimore, 
Annapolis,  and  Alexandria. 

When  we  consider  the  important  position  of  Old  Point 
Comfort  from  a  strategic  point  of  view,  we  are  not  sur- 
prised that  it  should  have  been  chosen  as  the  site  of  one 
of  the  chief  sea-coast  fortifications  of  the  United  States — 
Fortress  Monroe.  When  we  consider  the  attractions  as 
a  place  of  seaside  resort  of  a  point  commanding  so  wide 
a  marine  view,  and  where  the  constant  presence  of  many 
moving  craft  gives  an  especial  element  of  life  and  interest 
to  such  a  view,  we  are  not  surprised  to  learn  that  "  Old 
Point "  has  been  chosen  as  the  site  of  one  of  the  most 
popular  seaside  "  watering  places  "  of  the  country.  The 
large  hotel,  standing  directly  upon  the  beach,  and  the 
fortress,  are  but  three  hundred  feet  distant  one  from  the 
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TABLE   15. 

Temperatures  and   Rain-fall  at  Fortress  \fonroe,  Va     Latitucu  87    North      I.  '.<■    19    West, 

\rlevel8feet.     ("Smithsonian  Contribution* to  Knowledj 
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3.89 

GO. 00 
5.06 

72.44 

40.00 

61.90 

30.00 

SI .  11 
82.00 
15.00 

3.31 

11.10 
G9.00 
17.00 

4.58 

5T.31 
10.17 

7;  i/7 

15.32 

61.92 
10.88 

11.77 
10.  (i7 

17.04 

by  formula 


7  A.M. +2  P.M. +9  P.M. 


3 
itions  made  with  maximum  and  minimum  thennomi  tegs,  but  given  as  recorded  at  regular  hours  of  observation. 


other.  A  prettj  constant  exchange  of  visits  between  the 
inmates  of  the  tori  and  those  of  the  hotel  is  a  character- 
istic elemenl  in  the  life  at  "  old  Point,"  and  unquestion- 
ably has  operated  to  make  the  place  popular  .Music 
(by  the  military  band)  and  dancing  are  a  prominent  feat- 
ure in  the  hotel  life,  and  this  is  a  matter  which  should 
not  be  disregarded  in  weighing  the  value  of  the  place 
from  a  sanatory  point  of  view.  The  hotel  accommoda- 
tions ai  the  only  hold  now  existing  at  "  Old  Point  "  are 
excellent  According  to  Appleton's  "  Handbook  of 
Winter  Kesorts  "  ( issti  S7),  this  hotel  accommodates  one 
thousand  persons.  In  the  spring  season  (February, 
Much,  and  April),  the  securing  of  good  rooms  is  diffi- 
cult, as  the  house  is  vers  crowded. 

At  Newporl  News,  seven  miles  W.S.AY.  of  "Old 
Point."  a  hotel  accommodating  three  hundred  persons 
has  recently  been  built  ;  and  here.  too.  the  character  of 
the  accommodations  is  said  to  be  excellent.  At  this  ho- 
tel the  "provisions  for  the  amusement  of  guests  are 
supplied  in  buildings  entirely  separate  from  the  hotel 

proper  "  (Appleton's  "Handl k  ")  ;  and.  partly  on  this 

account,  still  more  on  account  of  its  greater  distance 
from  Fortress  Monroe,  there  is  doubtless  a  far  greater  de- 
gree of  quiet  attainable  than  is  the  case  in  the  hotel  at 
"Old  Point."  The  marine  view  at  Newport  News  IS 
le-s  extensive  than  at  '  '<  )ld  Point  ;  "  for  the  latter,  stand- 
ing at  the  gateway  of  Hamilton  Roads,  looks  straight  out 


to  sea  through  the  wider  gateway  of  Chesapeake  Hay; 
while  New  poji  News  stands  six  and  one-half  miles  inside 
the  entrance  of  Hampton  Roads,  and  it  will  be  remem- 
bered that  the  width  of  this  entrance  is  but  two  and  one- 
half  miles.  The  hotels  at  both  points  are  open  through- 
out the  year.  and.  since  the  establishment  of  rapid  com- 
munication between  Norfolk  and  New  York  City  by  the 
(  ape  ( lharli  -  route,  are  readily  accessible  to  visitors  from 
the  Northeastern  States.  The  bathing  at  both  placi 
excellent  during  the  summer  months.  Good  facilities 
also  exist  for  (MiiiiLr  and  sailing  excursions.  Visits  to 
the  Portsmouth  Navy  Yard,  to  the  National  Soldiers' 
Home,  to  the  Normal  and  Agricultural  Schools  at  Hamp- 
ton, and  to  the  National  Cemetery,  add  interest  too 
journ  at  both  of  these  neighboring  resorts.  Dr.  F.  ('. 
shattuck.  writing  on  <Jld  Point  Comfort  in  the  Boston 
Medical  and  Surgical  Journal  (April  ii.  1882),  alludes  to  a 
good  shell  road  extending  from  Old  Point  Comfort  to 
the  town  of  Hampton,  a  distance  of  about  three  miles, 
and  also  tells  us  that  "  at  low  tide  one  can  drive  over  the 
beach,  which  i-  said  to  extend  for  fifteen  miles  toward 
the  Chesapeake."  He  very  justly  calls  attention,  more- 
over, to  the  great  advantage  of  the  beach  as  a  play-ground 
for  children. 

The  climate-  of  Newport  News  and  of  Old  Point  Cm- 
fort  are,  of  course,  very  nearly  identical,  if  not  precisely 
similar  one  to  the  other  ;  both  places  being  .seaside  re- 


TABLE   C. 

Showing  flu  Average  number  of  Days  in  the  Years  1877,  1879,  and  1880  on  which  certain  Maximum  Temperatures  <rtre 
recorded  in  each  of  tlie  three  Months  specified.     Also  the  actual  number  of  7  >.',//*  throughout  tin  thret  Seasons  (a  total 

of  9  Months,  or  268  Days)  on  ichich  such  Ma-rimnm  Temjt,  nttuns  ir, ,;   Obsi  reed. 
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Old  Point  Comfort. 
Oleic  Acid. 


sorts,  and  the  distance  between  them  being  only  a  very 
few  miles.  So  far  as  the  mean  daily  temperature,  the 
mean  monthly  precipitation,  and  the  possibly  occurring 
extremes  of  heat  and  cold  are  concerned,  the  climate  of 
either  place  is  doubtless  well  shown  by  the  data  of  Table 
B.  The  close  proximity  of  both  places  to  the  city  of 
Norfolk  also  renders  the  U.  S.  Signal  Service  chart  (Ta- 
ble A.)  a  fairly  correct  index  of  the  climatic  characteris- 
tics of  both  these  resorts.  To  supplement  both  these 
charts,  and  with  a  view  to  assisting  the  reader  toward  a 
more  accurate  realization  of  the  temperature  conditions 
existing  in  the  neighborhood  of  Norfolk  during  the  three 
months  of  February,  March,  and  April,  I  have  introduced 
two  other  tables  (Tables  C  and  D).  The  figures  in  these 
two  tables  I  have  calculated  from  the  recorded  maximum 
and  minimum  temperatures  of  each  day,  as  given  in  the 
reports  of  the  Chief  Signal  Officer  for  the  years  in  ques- 
tion. The  exceptionally  high  temperature  of  the  months 
of  February  and  April  in  1880  renders  the  data  of  both 


these  tables  untrustworthy  as  an  index  of  the  habitual  or 
normal  weather  at  any  one  of  the  three  points  consid- 
ered ;  yet  it  seemed  to  me  advisable  to  present  the  avei 
age  of  three  years  of  observation  rather  than  to  confine 
myself  to  the  data  of  any  one  year,  and.  as  setting  forth 
a  comparison  between  the  temperatures  of  the  three 
places,  the  tables  will  doubtless  be  found  useful  and  in- 
teresting to  many  readers  of  the  Handbook.  The  year 
1878  is  omitted  because  I  had  not  in  my  possession  the 
Chief  Signal  Officer's  report  for  that  year.  The  three 
months  selected  are  those  comprised  within  the  season  at 
which  "Old  Point"  is  chiefly  resorted  to  by  visitors 
from  the  North. 

Cliinalotherapy. — As  winter  resorts  Old  Point  Comfort 
and  Newport  News  are  in  many  respects  similar  to  At- 
lantic City,  but  a  comparison  of  the  Atlantic  City  chart 
with  the  similar  chart  for  Norfolk  (Table  A)  would  seem 
to  show  that  these  two  seaside  resorts  of  Virginia  are 
more  highly  favored  in  the  important  factors  of  tempera- 


TABLE  D. 

Showing  the  Average  number  of  Days  in  the  Years  1877,  1879,  and  1880  on  which  certain  Minimum  Temperatures  were 
n  curded  in  each  of  the  Months  specified.  Also  the  actual  number  of  Days  throughout  the  three  Seasons  {a  total  of  9 
Months,  or  268  Days)  on  which  such  Minimum  Tempt  ralures  were  Observed. 
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+  At  Boston,  in  1877.  a  minimum  of  39.5°  occurred  three  times,  and  a  minimum  of  29.5°  occurred  four  times.  These  temperatures,  in  calculat- 
ing data  of  Table  D,  were  reckoned  respectively  as  39°  and  29°.  Had  39.5°  been  reckoned  as  40°,  and  29.5°  been  reckoned  as  30°,  the  figure  in  the 
6ixth  line  of  this  column  would  have  read  26  instead  of  2-3,  that  in  the  seventh  line  would  have  read  37  instead  of  40,  that  in  the  eighth  line  would 
have  read  55  instead  of  51,  and  that  in  the  ninth  line  would  have  read  46  instead  of  51.  The  figures  of  the  table  have  in  no  other  instance  been  modi- 
fied by  the  disregarding  of  fractions  of  a  degree. 


ture,  relative  humidity,  stillness  of  atmosphere,  and 
prevalence  of  sunshine  than  is  their  sister  resort,  lying 
103  miles  farther  north,  on  the  coast  of  New  Jersey.  "With 
regard  to  relative  humidity  and  to  the  mean  velocity  of 
the  wind,  however,  it  is  possible  that  a  comparison  of  the 
two  charts  may  be  misleading,  inasmuch  as  Norfolk  lies 
far  less  directly  upon  the  coast  than  do  either  Newport 
News  or  Old  Point  Comfort.  Moreover,  the  possible  er- 
ror as  to  the  relative  humidity  of  Atlantic  City,  depend- 
ing upon  the  peculiarity  in  the  situation  of  the  TJ.  S.  Sig- 
nal Office  at  that  point,  should  not  be  lost  sight  of  in 
estimating  the  atmospheric  humidity  of  Atlantic  City  it- 
self (see  vol.  i.  of  Handbook,  page  415).  For  cases  of 
renal  disease,  places  lying  much  farther  south  are  doubt- 
less to  be  preferred  to  these  Virginia  cape  stations,  and 
the  same  is  true  with  respect  to  cases  of  serious  disease  of 
the  respiratory  organs,  at  least  during  the  months  of 
December.  January,  and  February.  But  for  those  less 
seriously  ill,  "  Old  Point  "  and  Newport  News  would  un- 
doubtedly prove  serviceable  places  of  midwinter  so- 
journ ;  while  for  all  classes  of  invalids  resorting  to  our 


Florida,  Georgia,  and  South  Carolina  health  resorts,  these 
Virginia  sanatoria  afford  most  convenient  and  serviceable 
half-way  stations  at  which  to  tarry  in  late  autumn  and 
in  spring,  at  both  of  which  seasons  the  climate  of  the 
truly  Northern  States  is  but  too  well  known  to  be  trying 
to  those  who  are  in  feeble  health. 

Huntington  Richards. 

OLEIC  ACID.  Oleic  acid  (HC!8H3302)  is  the  acid 
product  of  the  decomposition  of  olein,  the  fluid  constit- 
uent of  natural  oils  and  fats.  It  is  officinal  in  the  U.  S. 
Pharmacopoeia  as  Acidum  Oleicum.  Oleic  Acid,  and  is 
thus  defined:  "A  yellowish,  oily  liquid,  gradually  be- 
coming brown,  rancid  and  acid,  when  exposed  to  the 
air;  odorless  or  nearly  so,  tasteless,  and,  when  pure,  of 
a  neutral  reaction.  Sp.  gr.  0.800  to  0.810.  Oleic  Acid 
is  insoluble  in  water,  but  completely  soluble  in  alcohol, 
chloroform,  benzol,  benzin,  oil  of  turpentine,  and  the 
fixed  oils.  At  14°  C.  (57.2°  F.),  it  becomes  semi-solid, 
and  remains  so  until  cooled  to  4°  C.  (39.2°  F.),  at  which 
temperature  it  becomes  a  whitish  mass  of  crystals  "  (U. 
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S.  Ph.).    Dr.  '■••  n  thai  the  above  cited  Bpe 

ciflc  gra\  it  \  ia  undoubti  dlj  an  erroi    being  a  perpi 
tit. ii  of  an  old  clerical  error  in  transcribing  the  specific 
gravity  determined  manyyi  l  tievreul     writing 

0.808  for  0.898     The  true  specific  gravity  appi 
in  the  neighborhood  oi  mea  figure.     Pure 

oleic  acid  Is  obtainable  bj  avarietyoi  |  bul  the 

commercial  oleic  acid  in  common  use  in  pharmi 

d  in mh  a  crui li  il,  produced  in  the 

proci  i- line  of  stearin  candles,  and  contains 

traces  "I  oxyoleic  acid,  ami  varying  proportions  of  pal- 
mitic and  stearic  acids.     Squibb  {Ephemeris  of  IA< 

\fedi    i)  points  out   thai  this  co tercial  acid  will  nol 

satisfy  ill-  requirements  for  purity  made  standard  by  the 
Pharmacopoeia  in  the  above-quoted  description,  bul  that 
yel  such  acid  is  perfectly  efflcienl  for  the  one  medicinal 
purpose  of  iilr ic  acid — i  he  making  of  "oleates." 

The  medicinally  valuable  propertj  of  oleic  acid  is  that 
w  hile  retaining  the  physical  properties  id'  a  fixed  nil.  the 
acid  is  yel  ofhigh  diffusive  power,  thus  readily,  upon 
inunc! inn.  passing  through  the  unbroken  skin  into  the 
general  circulation,  and  leaving  behind  a  smooth,  soft 
and  supple,  bul  nol  greasj  condition  of  the  integument. 
Being  an  acid  it  forms  salts  with  salifiable  bases,  many 
of  which  salts  are  soluble  in  excess  of  oleic  acid.  Such 
solutions  of  oleates  in  oleic  acid  arc  found  to  permeate 
the  -.kin  as  readih  as  the  simple  acid,  and  for  this  reason 
.such  solutions  form  a  class  of  medicines  defined  as 
"oleates,"  and  devised  as  means  of  medicating  the  gen- 
eral circulation  through  the  unbroken  skin.  ( (Teic  acid  is 
used  exclusively  for  the  manufacture  of  these  pharma- 
ceutical "oleates."  Edward  Curtis. 

OLETTE  is  a  small  town  in  the  Dcpartemcnt  des  Pyre- 
nees Orientales,  France,  about  ten  miles  from  the  city  of 
Prades,  lying  at  an  elevation  of  about  1,900  feet  above  the 
le\  el  of  the  sea.  The  climate  is  that  common  to  elevated 
regions,  hoi  in  the  middle  of  the  day,  but  cool,  and  even 
cold,  in  the  morning  and  evening.  The  medicinal  springs 
at  Olette  are  very  numerous,  there  being  upward  of 
forty  in  the  town  ami  its  immediate  neighborhood  ;  they 
belong  to  the  group  of  alkaline  sulphur  springs.  The 
water  is  clear  and  transparent,  of  an  odor  recalling  that 
of  the  white  of  a  hard-boiled  egg,  and  of  a  slightly  bitter 
and  distinctly  sulphurous  taste  (Itotureau).  The  tem- 
perature of  the  different  Bprings  varies  from  27°  to 
7s  C.  (80°  to  17-2  F.).  The  following  is  the  composi- 
tion of  two  of  these  springs  according  to  an  analysis 
made  by  M.  Bonis  iu  1852.  The  computation  is  made  in 
grammes  per  litre. 

Source  s  .urce 

Saint-Andre,  de  hi  Cascade. 

Potassium 0.00831  0.001)40 

■  nil 0.03542  0.08641 

Sodium 0.01  0.00783 

Sodium  sulphide 0.02829  0.08010 

Sodium  oarbonate 0.04786  I  I  1842 

s  idiura  -:i  phate 0.1  6600  0  I  6*  0 

tm  chloride 11.03160  0.08200 

Silica 0.1  [800  0.10  M0 

Aluminium,  iron,  manganese,  iodine. .  0.1    000  0.04'ioo 
0.034  'i  0.08600 

0.4:3150  0.46966 

The   potassium,    sodium,    and   calcium,    given    as   un- 
combined  in  the  above  table,  exist  probably  as  silicates. 
The  waters  are  employed  internally,  and  in  the  form 

of  baths.      They  are  recommended   as  of  great  efficacy  in 

the  treatment  of  various  neuroses,  urinary  gravel,  rheu- 
matism, chronic  catarrhal  affections  of  the  respiratory 
organ-,  and  various  forms  of  obstinate  skin  affections. 
The  season  extends  from  the  end  of  May  to  the  begin- 
ing  of  October.  A  course  of  treatment  is  completed  iu 
from  three  to  four  weeks.  '/'.  /..  S. 

OLIBANUM  {Encens,  Oliban,  Codex  Med.;  Frankin- 
cense). This  interesting  and  agre<  ably  smelling  substance 
is  obtained  from  Boswellia  Carteri,  Birdwood,  and  prob 
ablj  from  other  specie-  of  the  genus.    Although  there  are 

feu    substances    01    niol'e  aneielll     record    thalllllis.   iheili- 

hospitable  character  oi  the  countries  where  it  is  obtained 


ha-  prevented  any  knowledge  of  its  real  source  until 
rather  recently,  and  even  thai  which  we  have  al  present 
i-  tar  from  complete.  The  plant  above  mentioned  was 
discovered  in  south-eastern  Arabia  by  Mr  Carter,  ami 
afterward  found  to  be  abundant  in  the  Somali  Land  of 
eastern  Africa.  It  i-  a  large,  tine,  graceful  shrub  or 
small  tree,  with  blanching  trunk  and  stout,  cylindrical 
bianchc-.  bearing  long,  pinnate,  alternate  leaves.  Leal 
oval,  crenate,  smooth  above,  and  light,  downy,  or  hairy 
beneath.  The  flowers  are  small,  while,  and  in  i 
mhi.d  panicles.     It  inhabits  barren  limestone  cliffs 

ills  mar  the  coast.  The  bark  and  wood  abound  in 
milky  juice,  which  hardens  as  it  exude-  into  the  tea: 
which  Olibanum  consists.  The  tree  i-  -aid  to  be  deli- 
ciou-ly  fragrant  when  in  blossom,  and  to  fill  the  whole 
•  ii  with  its  perfume.  Besides  this,  then  are  several 
other  species  of  Boswellia  growing  in  the  same  localities 
which  may  contribute  a  share  oi  the  product. 

Iu  order  to  procure  Olibanum,  tin  collectors  at  the 
proper  seasons  (May  and  December  in  Arabia.  March  iu 
eastern  Africa  I  seek  the  tree-  ami  make  deep  cuts  through 

the  bark,  from  which  the  milk-white  liquid  rapidly  Hi 
and  either  dries   at    the  wound  or  runs  down  the  trunk. 
The  operation  is  repeated  from  time  to  time,  and  an 
few  weeks,  when  the  exudation  has  hardened  sufficiently, 
ii  is  collected.     The  Olibanum  of  commerce  comes  ex- 
clusively  from  these  two  localities,  and  is  generally 
ried  first  to  Bombay,  whence  the  portion  used  in  Eur 
and  this  country  is  mostly  shipped. 

This  substance  is  repeatedly  mentioned  in  the  Bible; 
and  evidences  of  its  use  have  been  found  in  ancient  Egyp 
tian  structures.  Theophrastus,  Plutarch,  Herodotus,  and 
other  writers  of  antiquity  refer  to  it  or  describe  its  im- 
portance. It  i-  an  ingredient  of  the  incense  of  the  Greek 
and  Roman  churches,  and  is,  besides,  used  in  the  i 
monies  of  some  of  the  Asiatic  religious. 

Description. — olibanum  consists  of  rounded,  or  ob- 
long and  irregular  tears,  from   the  size  of  a   small   bean 
or  less  up  to  an  inch  or  so  in  length,  of  hard  and  brittle 
consistence.      The   surface   is   dull  and    waxy,  someli 
loch  dusted  with  its  powder  by  attrition,  color  yelli 
ish  brown,  translucent   in  thin   pieces,  pretty  opaque  in 
the  larger  ones.     Odor  peculiar,  aromatic,  slightly  I 
biuthinous,    pleasant,   especially    when    healed  :    ta-le   lit 
softens  in  the   mouth)  terebinthinous  and    moderately 
bitter. 

Composition. — Like  Myrrh,  which  Olibanum  nearly 
resembles,  Olibanum  softens  in  water  in  consequence  oi 
the  presence  of  about  one-third  of  its  weight  id  a  gym  re- 
sembling acacia,  and  rubbed  line  in  water  it  forms  an 
emulsion.  The  remaining  two-thirds,  excluding  impuri- 
ties, such  as  dirt,  bits  of  bark.  etc..  are  mostly  a  n 
soluble  iu  alcohol,  and  about  five  per  cent,  of  essential 
oil. 

Action  and  Use. — There  is  Jit  tic  to  be  said  of  this 
substance  thai  docs  not  apply  to  the  mild  resinous  sub- 
stances in  general  :  Applied  to  the  skin,  it  is  gently  irri- 
tant ;  internally,  ii  is  slightly  laxative  and  stimulant  ;  it  is 
said  to  be  .expectorant,  and  undoubtedly  to  some  de| 
i-  a  stimulant  diuretic.  It  is,  however,  now  uev<  i  given 
so,  and  excepting  as  a  component  of  deodorizing  pastils, 
may  be  said  to  be  obsolete  as  an  article  of  the   .Materia 

Medics. 
Allied  Plants,  Etc. — See  Myrrh.      W.  P.  / 

OLIVE  OIL  (0  -is    Ph.  ;  Br.  Ph.  ;  I 

Olivarum,  Ph.  G.  ;  HuiU  d'Olive,  Codex  Med.:  Sweet  oil. 

Salad  Oil,  eto.     The  laity  oil  expressed  from  the  fl 
of  the  Olive-tree.      Oka  Europaa    Linn.;  Order.   Oluu 

The  Olive  is  a  small  or  medium-sized  tree,  with  a  much- 
branched  trunk  and  numerous  slender  branches, 
bark  is  gray,  the  wood  compact,  rather  hard,  agreeably 
scented,  and  susceptible  of  a. high  polish.  Its  tine  yel- 
low color,  variegated  \\  ith  brow  n,  in  addition  to  the  ah 
qualities,  make  it  a  favorite  material  for  small  wooden 
ornament-  and  pic.  es  of  furniture. 

Theleaves  are  opposite,  evergreen,  short-petioled,  lance- 
olate, entire,  and  coriaceous;  lhe\  are  pale  green  and 
smooth  above  ,  silvery  white  beneath,  in  consequence  of  a 
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layer  of  stellate  hairs.  Flowers  in  small  axillary  panicles, 
white,  with  a  short  calyx,  a  four-parted  corolla  about 
five  millimetres  across,  bearing  two  very  short  stamens, 
and  a  two-celled  four-ovuled  free  pistil.  The  fruit,  the 
well-known  Olive,  is  an  oval,  pointed  drupe,  about  two  or 
three  centimetres  (one  inch)  long,  consisting  of  a  firm, 
very  oily  mesocarp,  and  a  spindle- 
shaped,  hard  putamen,  containing  a 
single  long  and  narrow,  also  oily, 
seed.  Its  color  when  ripe  is  dull  blue 
or  purple,  its  taste  bitter  and  oily. 

This  valuable  tree  is  a  native   of 
Asia  Minor,  Palestine,  and  other  parts 
of  the  Levant,  where  its  cultivation 
is  of  the  greatest  antiquity,  as  the  Old 
T  istament  and  numerous  an- 
cient records  show.     It  was 
introduced  into  the  Mediter- 
ranean countries  of  Europe 
and  Africa  also  at  an  early 
date,     and     has     become 
thoroughly     naturalized     in 
some  of  them.    In  the  course 
of  time  it   appeared   in   the 
warmer  parts  of  South  Am- 
erica    and     else- 
where in  the  trop- 
ics, as  well  as  in 
California  in  this 
country. 

The  'fruit  of  the 
Olive  has  been  im- 
proved in  form 
and  size,  as  well 
as  flavor,  by  culti- 
vation, and  there 
are  several  well- 
distinguished  vari- 
eties.  The  Olive 
is  one  of  the  most 
important  prod- 
ucts of  Spain  and 
Italy. 

For  the  table 
Olives  are  gath- 
ered while  still 
green,  but  fully 
grown,  soaked  in 
water  or  some- 
times in  lye  to  re- 
move their  natu- 
ral bitterness,  and 
finally  pickled  in 
a  simple  or  some- 
times flavored 
brine.  For  the  Oil 
they  are  allowed 
to  ripen,  ground 
and  subjected  to 
pressure. 

The  quality  of 
the  product  de- 
pends upon  nicety 
in  every  stage  of 
the  operation  ;  for 
the  best  table-oil 
fine  fruits  of  good 
varieties  must  be 
taken,  and  the 
pressing  done  at 
once,  without  heat ;  this  yields  a  moderate  quantity  of 
very  clear,  light-colored,  generally  slightly  greenish, 
pleasant-flavored  oil,  generally  called  "Virgin  Oil," 
which  is  sold  for  table-use.  The  remaining  cake  is  then 
broken  up  and  heated  or  mixed  with  boiling  water  and 
more  strongly  pressed,  when  a  further  product  of  darker 
and  stronger-tasting  oil  is  obtained,  that  can  be  used  for 
cooking  or  fuel.  An  easy  way,  finally,  for  obtaining  a 
large  yield  of  oil  is  to  lay  the  Olives  in  heaps  until  de- 


Fig.  2541. — Branch  of  Olive  ;  about  one-half  natural  size. 

(Baillon.) 


composition  begins,  when  a  very  strong  oil  (huile  fermen- 
tee)  results. 

Composition. — No  other  fruit  contains  so  large  a  pro- 
portion of  fixed  oil  as  this  ;  generally  over  one-half,  and  in 
good  qualities  almost  three-fourths.  Besides,  the  fruit 
contains  considerable  mannit,  diminishing  as  it  ripens  and 
the  oil  increases.  Olive  Oil  (Oleum  Olives,  V . 
S.  Ph.)  of  the  quality  required  for  medicinal 
purposes  is  thus  described  :  "  A  pale  yellow, 
or  light  greenish-yellow,  oily  liquid,  almosl  de- 
void of  odor,  having  a  nutty,  oleaginous  taste. 
with  a  faintly  acrid  after-taste  and  a  neutral 
reaction.  Specific  gravity,  0.915  to  0.918. 
Sparingly  soluble  in  alcohol,  but  readily  solu- 
ble in  ether.  When  cooled  to 
about  10°  C.  (50°  F.),  it  begins 
to  be  somewhat  cloudy  from 
the  separation  of  crystalline 
particles,  and,  at  about  5°  C. 
(41 G  F.),  it  begins  to  deposit  a 
white,  granular  sediment ;  be- 
low 2°  C.  (35.6°  F.),  it  forms 
a  whitish,  granular  mass." 
The  principal  part,  more  than 
two-thirds,  of  Olive  Oil  is  the 
liquid  fat  olein,  or  triolein ; 
nearly  all  the  rest  is  paimitin, 
with  a  little  stearin,  butin,  and 
perhaps  also  choleslerin.  Of 
the  so-called  "Olive  Oils  "in 
the  American  market  the 
cheaper  ones,  even 
bottled  and  la- 
belled in  French 
as  "  Pure  Olive 
Oil  from  Nice," 
etc. ,  are  at  present 
almost  entirely 
better  grades  of 
cotton  -  seed  oil. 
and  some  of  the 
more  expensive 
sorts  are  said  to 
be  adulterated 
with  it.  This  oil 
and  other  cheaper 
ones  are  also  used 
abroad  extensive- 
ly as  substitutes 
for  or  adulterants 
of  this  delicious 
and  much-prized 
substance. 

Action  and 
Use. — This  can  be 
disposed  of  quite 
briefly,  so  far  as 
its  medical  use  is 
considered.  Giv- 
en internally,  it  is 
chiefly  a  fatty 
food,  and  is  emul- 
sified and  ab- 
sorbed as  other 
fats  are.  It  is 
slightly,  only  very 
slightly,  laxative, 
and  has  no  other 
physiological  ac- 
tion. Locally  ap- 
plied it  is  a  neutral  protective  from  the  atmosphere  also, 
like  other  fats,  and  in  this  application  has  given  place 
somewhat  to  cheaper  ones — suet,  lard,  cotton-seed  oil, 
etc.,  and  especially  to  the  various  petrolatum  manufac- 
tures. 

It  is  rather  frequently  given  as  an  injection,  but  Cas- 
tor-oil is  preferable  for  this  purpose.  Its  most  extensive 
employment  in  medicine  is  perhaps  in  the  composition  of 
several  liniments  and  of  the  pharmaceutical  soaps  ;  in 


Flower  and  section  of  same  enlarged. 
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this  field  it  is  also  oi  late  replaced  in  this  country  by  the 
cheaper  "ill  rom  cotton 

ADMINISTRATION         \  -  ;i  l;i  \:il  i\  e,   I  hive   or    foill    table- 

Bpoonf  ills  an  required,  a  dose  that  is  apt  to  disturb  the 
Btomach  of  one  unaccustomed  to  oils.  As  an  Injection, 
one  or  two  Leacupfuls,  injected  warm,  and  retauied  an 
hour  01  so  and  then  followed  bj  soap-suds  make  a  very 
efflcienl  composition  for  relieving  an  overloaded  rectum. 
'I'im  following  preparations  contain  it:  (Empkutrwn 
i  8.  I'll  )  Lead  Plaster,  and  {Vhguentum  Dia- 
l  8  I'll  |  Diachylon  Ointment  The  other  oint- 
mi  nis  and  mosl  liniments  were  formerly  made  with  it. 

Ai.i.n  n  Plants.  -The  genus  contains  upward  of  thirty 
species,  mostly  natives  of  the  Mediterranean  basin,  Borne 
ui  which  produce  an  oily  fruil  thai  possibly  might  be 
utilized,  bul  only  this  is  in  cultivation.  The  order  in- 
cludes also  the  Ash  trees  (see  Manna),  Lilacs  (JSyringa), 
Privel  {Ligustrum),  Forsythia,  and  other  useful  and  or- 
namental  plants. 

Ai.i.  nil  Si  itsTANcics.— Olive  Oil  is  the  type  of  non- 
drying  nils,  of  which  almond,  rape,  colza,  mustard,  pi  a 
nut,  arc  other  examples;  ii  is  nearly  related,  also,  to 
cotton-seed,  sesame,  and  several  nut-oils.  The  principal 
drying-oils  (having  linolein  as  their  basis)  are  Unseed, 
uempseed,  puppy-  walnut,  etc.,  oils.  The  animal  oils 
arc  also  nearly  similar  products,  but  castor  and  croton 
oils  contain  drastic  principles  that  separate  them  widely 
from  those  just  mentioned.  W.  J'.  Bolles. 

OLYMPIAN  SPRINGS.  Location  and  Post  Office, 
oh  mpi.in  Springs,  Bath  County,  Ky. 

Access. —  By  Chesapeake  &  Ohio  Railway,  Lexing- 
ton Division,  to  Olympian  Springs  Station,  thence  by 
convej  ance  two  and  one-half  miles  to  the  springs. 

Analysis. — One  pint  contains  : 

Grains. 

Carbonate  of  magnesia 0.904 

1  "I  iron trace 

Cai  ionate  o  I  Lime 1.742 

di  of  potassium 1.834 

Chloride  of  sodium 3 

Chloride  of  magnesium 6.924 

Sulphate  of  lime trace 

aide  of  iron trace 

Alumina I 

Silica 0.181 

Total 31.787 

Carbonic  acid  gas  and  sulphuretted  hydrogen  not  estimated. 

Therapeutic  Properties. — This  resort  comprises  a 
group  of  five  springs,  which,  though  varying  somewhat 
in  actual  composition,  are  salt-sulphur.  Several,  in  addi- 
tion, contain  iron  (carbonate)  and  carbonate  of  soda. 

The  waters  are  used  in  skin,  joint,  and  glandular  dis- 
eases. 

These  springs  are  situated  in  the  northeastern  part  of 
Kentucky,  amid  the  beautiful  mountain  scenery  of  that 
healthful  section.     There  is  an  hotel  at  the  springs. 

ONONIS  SPINOSA  (Radix  Ononidis).  The  dried  cylin- 
drical root  Of  the  plant  above  named  (order  l./ ,</" //// /cwn, 

and  often,  although  not  officially,  oi  one  or  two  other 
species  of  Ononis.  Ii  is  a  good-sized,  branching  peren- 
nial root,  with  several  crowns  above,  of  a  grayish-brown 
surf  ace,  and  soft,  woody  structure.  It  bas  a  disagreeable, 
astringent,  bitter  taste,  and  but  little  odor.  The  principal 
constituents  are  renin,  tannin,  a  crystalline  substance,  ono- 
nil,,  and  a  Bweetisb  hitter  amorphous  one,  ononid,  neither 
of  them  active. 

Ononis  is  a  nearly  obsolete  family  medicine,  which  has 

had  reputed  value  as  a  diuretic  and   "blood-purifier." 
There  appears  to  be  no  reason  for  retaining  it  in  use. 
Allied  Plants,  Etc — See  Senna.       W.  P.  8 

ONTANEDA  Y  ALCEDA.  two  small  places  in  the 
province  of  Santander,  Spain,  constitute  a  thermal  sta- 
tion which  has  recently  begun  to  enjoy  a  considerable 
reputation  in  the  treatment  of  rheumatic  and  syphilitic 
affections.  The  two  towns  of  Ontaneda  and  Alcedaare 
at  a  distance  of  about  a  mile  from  each  other,  but  they 
form  practically  but  one  establishment.     The  following 


Is  the  composition  of  the  Ontaneda  water.     One  litre  eon. 
tains  oi 

Grammes. 

, 1.770 

Potaasinm  Bulphab 

Sodium  sulphati 

Magnesium  <  i 

- 

, i 

.Majin  siimi  in.  arbonate 0.024 

a    

Perrons  oxide       0 

Total  wlldi    4.743 

The  temperature  oi  the  water  1  -i'-'V.). 

In  addition  to  the  indications  above  mentioned,  much 
benefit  is  of  ten  derived  at  this  spa  by  patients  suffering 
from  non  syphilitic  skin  affections,  indolent  ulcers  of  the 
leg,  varicose  \eiiis.  and  all'ections  of  the  urinary  appa- 
ratus. The  season  here  extends  from  the  lirst  of  June  to 
the  first  of  October.  T.  L.  8. 

OPHTHALMOSCOPE  ;  OPHTHALMOSCOPY,  from 
6((,6a\n6i,  eye,  and  iiKv-wtu),  to  look  at.  The  ophthalmo- 
scope, German,  der  Augenspiegel,  is  an  optical  device  by 
the  aid  of  which  the  interior  of  the  eyeball  may  be 
viewed. 

ophthalmoscopy,  in  its  wider  meaning,  includes  what- 
ever pertains  to  the  objective  examination  of  the  eye  ;  in 
a  narrower  sense,  it  Is  of  ten  restricted  to  the  examination 
of  the  eye  by  the  aid  of  the  ophthalmoscope. 

The  anterior  Begment  of  the  eyeball,  comprising  the 
cornea,  tin- anterior  chamber  filled  with  the  aqueous  hu- 
mor, the  front  of  the  iris,  and  so  much  of  the  anterior 
capsule  of  the  crystalline  as  corresponds  to  the  ana  of 
the  pupil,  is  accessible  to  direct  inspection  by  the  naked 
eye.  or  through  a  magnifying  glass.  Even  when  the  pu- 
pil is  Btrongly  contracted,  a  central  opacity  of  the  lens- 
capsule  or  of  the  immediately  .subjacent  lens  substance 
reveals  itself  by  a  characteristic  white  or  gray  appear- 
ance; when  the  pupil  is  widely  dilated,  we  may  look 
into  or  through  the  crystalline,  and  thus  sometimes  ob- 
tain glimpses  of  a  detached  and  displaced  portion  of  the 
retina,  of  a  blood-clot  or  other  large  foreign  body  in  the 
vitreous,  or  of  the  surface  of  a  very  prominent  tumor 
arising  from  the  retina  or  choroid. 

Let  L  (Fig.  2548)  represent  a  pencil  of  parallel  rays  of 
light,  such  as  a  sunbeam,  entering  the  dilated  pupil"  a  a 


Flo.  8543. 


of  the  eye  O,  and  lighting  up  a  path  through  the  vitreous 
as  indicated  by  the  cone  <r  ,i  !.  The  eye  of  an  observer 
stationed  at  E  will  receive  rays  from  any  object  which 
may  happen  to  lie  within  that  portion  of  this  cone,  near 
its  base,  which  is  cut  off  by  the  line  ,t  "  :  outside  of  the 
limits  ,/  ,t  .,  ,  the  whole  interior  of  the  eye,  0,  is  either  in 
comparative  darkness  or  is  shut  off  from  view  by  the  iris 
If  the  pupil  is  contracted  to  the  diameter  bV, 

only  such  part  of  the  pencil  I.  as  is  included  within  the 
dotted  lines  can  enter  the  eye  O.  and  only  such  objects  as 
happen  to  lie  within  the  smaller  cone  6  b'  I  will  be  illumi- 
nated; even  of  this  smaller  cone  the  greater  portion  is 
shul  olT  from  view  by  the  iris  at  b  b\  so  that  nothing  can 
be  seen  outside  the  narrow  limits  b  b'  b".     It  is  evident 
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from  the  construction  that  the  distance  to  which  we  can 
see  directly  into  the  depths  of  the  eye  is  very  largely  de- 
termined by  the  diameter  of  the  pupil.  With  a  small  pu- 
pil we  can,  at  the  farthest,  see  only  a  little  way  into  the 
crystalline  lens  ;  with  a  widely  dilated  pupil  we  may  look 
well  into  the  vitreous. 

The  smaller  the  angle  which  the  axis  of  the  eye  of  the 
observer  makes  to  the  axis  of  the  illuminating  pencil,  the 


Fig.  2543. 


farther  back  in  the  observed  eye  will  lie  the  point  a",  and 
the  deeper  will  it  be  possible  to  see  into  the  eye  (see  Fig. 
2543). 

If  this  angle  is  taken  very  small— approaching  zero  as 
a  limit  (see  Fig.  2544)— the  point  a"  will  recede  to  or  be- 
yond I,  in  which  case  the  small  illuminated  area  at  I  will 
lie  in  part  or  wholly  within  the  field  of  view  e  e',  com- 
manded by  the  eye  at  E.     The  precise  case  assumed  is, 


Fig.  2544. 

however,  an  impossible  one,  inasmuch  as  the  interposed 
head  of  the  observer  at  E  must  necessarily  shut  off  all 
the  illuminating  rays  coming  from  the  direction  of  L. 

V>Thenever  the  refraction  of  the  observed  eye,  0,  is 
greatly  below  the  normal,  as  in  hypermetropia  of  high 
grade,  the  illuminating  pencil  will  be  cut  by  the  retina 
before  reaching  a  focus  (see  Fig.  2545),  and  will  light  up 
an  area  at  the  fundus,  which  area  will  be  larger  or 
smaller  according  as  the  pupil  is  more  or  less  dilated,  and 


quired  absence  of  the  iris — aniridia,  irideremia — the  eyes 
are  similarly  seen  to  glow  by  lamplight.  The  vivid  red 
color  of  the  pupils  of  albinos  is  not  dependent  on  the  re- 
fractive condition  of  the  eye,  but  is  :i 
result  of  the  lighting  up  of  the  whole 
interior  of  the  eyeball  through  the 
impigmented  and  abnormally  translu- 
cent iris  and  choroid  ;  when  the  eye 
of  an  albino  is  shaded  by  an  opaque 
card,  the  pupil,  viewed  through  a  hole 
in  the  card,  appears  black,  as  in  a 
normally  pigmented  eye.* 

If  we  annul  the  refraction  at  the 
cornea  by  plunging  the  head  of  an 
animal  under  water  (see  Fig.  2546), 
the  eyes  will  be  rendered  very  strong- 
ly hypermetropic,  and  the  pupils  may 
be  seen  to  shine  brightly  by  ordinary 
daylight.  In  this  experiment  it  may 
even  be  possible  to  see  some  of  the 
details  of  the  fundus  through  the 
widely  dilated  pupil  (cf.  Fig.  2545).  f 

If  the  observed  eye  is  strongly 
myopic,  the  illuminating  pencil  will 
converge  to  a  focus  (see  Fig.  2547) 
at  some  point  in  the  vitreous  humor, 
and,  continuing  on  its  course,  will 
light  up  the  area  V  I  where  it  is  cut 
by  the  retina.  As  in  the  case  of  the 
hypermetropic  eye  (cf.  Fig.  2545),  a 
portion,  e'  I,  of  this  illuminated  area 
will  fall  within  the  field  of  view 
commanded  by  the  eye  of  an  observer 
stationed  at  E,  who  will  then  see  the  pupil  of  O  lighted 
up. 

If  we  take  as  the  source  of  light  a  candle-flame,  or, 
still  better,  a  small  incandescent  electric  lamp,  L  (see  Fig. 
2548),  fifteen  centimetres  (six  inches)  or  more  from  the 
observed  eye  O,  and  look  as  nearly  as  possible  in  the  di- 
rection of  the  illuminating  pencil,  the  illuminating  pencil 
will  be  cut  by  the  retina  before  reaching  its  focus,  and  a 
part  of  the  fundus  IV  will  be  lighted  up.  In  this  case, 
as  in  the  cases  assumed  in  Figs.  2545  and  2546,  the  point 
a"  will  lie  outside  the  eye,  and  a  portion,  e  V ,  of  the  illumi- 


Fig.  2546. 


Fig.  2545. 


the  pencil  is  cut  at  a  greater  or  less  distance  from  its 
focus.  An  observer  looking  into  the  eye,  at  a  small  angle 
to  the  axis  of  the  illuminating  pencil,  may  receive  rays 
of  light  from  some  part,  of  this  illuminated  area,  and 
will  then  see  the  pupil  of  the  observed  eye  more  or  less 
perfectly  illuminated,  and  of  a  red  color — das  Augen- 
i-  uchten.  To  develop  this  phenomenon  by  daylight,  the 
pupil  of  the  observed  eye  must  be  well  dilated,  in  order 
both  that  the  illuminated  area  may  be  as  large  as  possi- 
ble, and  that  the  iris  at  a  a'  may  cut  off  as  little  as  may 
be  of  the  view  into  the  eye.  The  appearance  of  a  shining 
pupil  is  best  produced  when  the  observer  is  stationed 
with  his  back  to  a  window,  and  looks  into  the  face  of 
another  person,  with  dilated  pupils,  whose  eyes  are  di- 
rected toward  but  are  not  accommodated  for,  a  bright 
cloud  in  the  sky,  or  perhaps  the  window  itself,  if  glazed 
with  ground  glass  or  covered  by  a  translucent  white 
shade.  Shining  of  the  pupils  is  also  very  conspicuous, 
under  favorable  conditions,  in  certain  animals  with  eyes 
of  hypermetropic  construction  and  whose  fundus  is  par- 
tially clothed  by  a  strongly  reflecting  layer — the  tape- 
turn.  A  familiar  instance  is  the  shining  of  the  eyes  of 
the  cat,  when  the  gaze  of  the  animal,  with  pupils  widely 
dilated,  is  encountered  by  a  person  entering  a  dark  room 
with  a  lighted  lamp.     In  persons  with  congenital  or  ac- 


nated  area  1 1'  will  fall  within  the  region  e  e',  from  which 
rays  of  light  can  enter  the  eye  of  an  observer  stationed  at 
E,  behind  and  a  little  to  one  side  of  the  lamp.  Under  these 
conditions  the  pupil  of  O  will  appear  strongly  illuminated,  t 

*  The  shining  of  the  eyes  of  certain  animals  in  the  dark  was,  for  a  long 
time,  attributed  to  a  supposed  power  of  generating  light :  in  other  words, 
to  a  true  phosphorescence.  Prevost  (1810)  showed  that  the  phenomenon 
is  not  observed  in  the  dark,  but  only  when  the  eyes  are  illuminated  by 
light  falling  directly  upon  them  from  without.  Rudolphi  (1810)  called 
attention  to  the  fact  that  it  is  necessary  to  look  into  the  eye  in  a  particu- 
lar direction.  In  aniridia  of  the  human  eye  Berr  (1839)  saw  the  pupils 
red  and  shining  when  he  looked  at  the  eyes  in  nearly  the  direction  from 
which  the  light  fell  upon  them  ;  W.  dimming  (1846)  and  Briicke  (1847) 
discovered,  independently  of  each  other,  that  the  pupils  of  the  normal 
human  eye  may  be  made  to  shine,  under  the  same  conditions  of  illumi- 
nation and  inspection  (cited  from  Helmholtz :  Handbuch  der  physiolo- 
gischen  Optik.  S.  189). 

t  Mery  (1704)  first  described  this  experiment,  in  which  probably  the 
first  view  of  the  blood-vessels  in  the  retina  of  a  living  animal  (cat)  was 
obtained.  The  visibility  of  the  details  of  the  fundus  in  this  experiment 
was  correctly  ascribed  by  La  Hire  (1709)  to  the  alteration  in  the  condi- 
tions of  refraction,  of  which,  however,  he  failed  to  give  any  exact  ex- 
planation (cited  from  Helmholtz,  op.  cit.,  S.  190).  By  the  aid  of  the 
orthoscope  of  Czermak,  a  little  glass-trough,  fixed  to  the  cheek  and  nose 
with  putty,  and  filled  with  water,  the  observation  of  Mery  may  be  re- 
peated upon  the  human  eye. 

t  This  arraneement  of  the  light  represents  essentially  that  employed 
by  Briicke  (1847)  in  his  demonstration  of  the  lighting  up  of  the  human 
eye.  Briicke  used  a  lamp  or  a  candle  as  the  source  of  light,  and  shut  off 
the  light  from  the  eye  of  the  observer  by  means  of  a  small  opaque  screen. 
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It  we  movi  the  lamp  I.  Dearer  to  the  ey<  0,  the  angle 
LI  »E   \\  ill  b(  i  r,  and  the  portion  t  > 

of  the  illuminated  tiling  within  the  field  «<  ,  will 


looking  through  the  transparent  mirror  directly  in  the 
axis  of  the  illuminating  pencil.* 
A  plane  mirror  of  Buvered  glass,  or  of  polished  metal, 


E 


b<  'Mine  Bmallerand  smaller,  and  whenever  the  angle  LOE 
becomes  so  large  thai  no  part  oill  coincides  with  any 
j>:irt  of  '  ■  .  the  pupil   will  cease  to  appear  luminous. 


maybe  substituted  for  the  mirror  of  transparent  glass, 
with  the  double  advantage  of  reflecting  a  much  stronger 
light  into  the-  eye  and  of  permitting  the  Lamp  to  be  placed 


Fio.  2548. 


If,  however,  we  mount  a  small  refracting  prism,  P,  in 
fronl  of  the  incandescenl  lamp  at  L  (see  Fig.  2549),  we 
maj  so  change  the  direction  of  the  illuminating  pencil  as 


Fig.  8549. 

to  turn  it  upon  the  eye  0,  as  if  emanating  from  L',  thus 
permitting  an  observer  to  look  into  the  eye  from  E,  at 
a  very  small  angle  to  the  axis  of  the  illuminating  pencil, 
even  though  he  approach 

as  near  as  about  live  cen- 
timetres (t  wo  inches) to  the 
cornea  of  the  observed  eye. 
The  most  convenient  and 
at  t he  same  lime  thorough- 
ly effective  way  of  lighting 
up  the  fundus  of  the  eye 
i-  by  making  use  of  a  re- 
flector. This  reflector  may 
be     made     of      unsjlvered 


transparent  glass,  in  which   ; 

case  it    must  be  set  at  an 

angle  of  forty -five  degrees  fio.  2550. 

or  le^s  to  the  direction  of 

the  a\is  of  the  illuminating  pencil  (see  Fig.  2550).     Of 

the  incident  rays,  a   portion  will  be  transmitted   by  the 

transparent  glass,  and  lost,  while  another  portion  will  be 


by  the  side  of  and  at  any  required  distance  behind  the  pa- 
tient's head  (see  Fig.  3651).  An  observer  looking  Jiast  the 
side  of  the  mirror,  or,  more  conveniently,    through   a 


Pig  2551 


small  central  perforation,  will  see  the  pupil  of  the  eye  O 
more  strongly  illuminated  than  when  an  unsilvered  ■_ 
mirror  is  used.     The    farther   the   plane  mirror    is    held 
from  the  observed  eye  the  smaller  will  lie  the  portion  of 
its  reflecting  surface  from  which  rays  of  li^ht  can  enter 


Fio.  2658. 


the  pupil  (see  Fig.  2552),  and  the  weaker  will  be  the 
illumination. 

By  making  use  of  a  concave  mirror,  and  varying  the 
distance  of  this  mirror  from  the  lamp  and  from  the  ob- 
served eye,  we  may  cither  reproduce  essentially  the  same 


Fio.  2552. 


regularly  reflected,  ami  may  be  directed  upon  the  pupil 
of  the  observed  eye  < >.  as  [f  they  had  emanated  from  I. , 
80,  also,  in  the  case  of  tiie  efferent  pencils,  a  portion  of 

tie-  rays  will  lie  lost  by  reflection  in   the    direction   of  the 

lighl  L,  while  another  portion  will  be  transmitted  by  the 
-.and  may  be  received  by  the  eye  of  an  observer 


conditions  of  illumination  as  when  the  plane  mirror  is 
held  near  the  eye  (see  Fig.  2558— ef.  Fig.  2551 1.  or.  i.n- 
Creasing  the  distance  Of  the  lamp,  we  may  throw  at  will 

*  The  arrangement  shown  In  Fig    .  tlally  that  employed  by 

Itj  1  1651  .  the  inventor  of  the  ophthalmoscope. 
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a  parallel  (see  Figs.  2554  and  2555)  or  a  convergent  pencil 
(see  Fig.  2556)  into  the  eye.  If  we  increase  the  distance 
at  which  the  mirror  is  held  from  the  eye,  and  from  the 


Fig.  2554. 


lamp  (see  Fig.  2557),  a  larger  convergent  pencil,  reflected 
from  the  entire  surface  of  the  mirror,  may  be  thrown  into 
the  observed  eye,  and  when  the  lamp  and  the  pupil  of 
the  eye,  O,  come  to  lie  in  conjugate  foci  of  the  mirror 
(see  Fig.  2558),  the  size  of  the  illuminating  pencil  will  be 


Fig.  2355. 


limited  only  by  the  diameter  of  the  mirror,  however  large 
it  may  be,  and  the  illumination  at  the  fundus  will  be 
proportionally  intense.  A  concave  mirror  of  very  thin, 
silvered  glass  of  a  diameter  of  33  millimetres  (1.3  inch), 
of  a  focal  length  of  22.5  centimetres  (9  inches),  and  with 
a  central  perforation  of  about  3.5  millimetres  (.14  inch), 


either  moderately  divergent,  parallel,  or  convergent,  thus 
producing,  by  refraction,  the  same  forms  of  pencils  as 
are  produced  by  reflection  from  the  concave  mirror  (cf. 
Figs.  2553  to  2558). 

If  the  illuminating  pencil  is  made  to  pass  through  a 
convex  lens  of  short  focus,  held  in  front  of  and  at  some- 
what less  than  its  principal  focal  distance  from  the  cor- 
nea of  the  observed  eye,  a  very  large  convergent  pencil 
may  be  concentrated  upon  the  pupil,  and  focussed  within 
the  eye  at  a  depth  which  will  be  inversely  as  the  power 
of  the  lens  and  the  distance  at  which  it  is  held  in  front 
of  the  eye.     With  a  convex  lens  of  about  20  dioptrics 


Fig.  255(1. 

(5  centimetres  =  2  inches  focus)  held  at  a  distance  of 
about  4.5  centimetres  (1.8  inch),  in  front  of  the  cornea 
(see  Fig.  2559),  the  focus  will  lie  in  the  vicinity  of  the 
nodal  point  of  the  eye,  and  a  large  area  of  the  fundus, 
limited  only  by  the  angular  diameter  of  the  convex  lens, 
will  be  strongly  illuminated. 

If  a  weaker  lens  is  employed,  or  if  the  lens  of  5  centi- 
metres focus  is  held  nearer  to  the  observed  eye,  the  focus 
of  the  illuminating  pencil  will  lie  at  some  point  in  the 
vitreous  humor,  and  the  illuminated  area  at  the  fundus 
will  be  larger  or  smaller  according  as  the  focus  lies 
farther  from  or  nearer  to  the  retina.  When  the  focus 
lies  at  a  certain  depth  in  the  eye  the  diameter  of  the  illu- 


Fig.  2557. 


is  found  to  be,  on  the  whole,  most  convenient,  as  serv- 
ing both  for  such  examinations  as  are  required  to  be 
made  with  the  mirror  held  near  the  eye  (see  Figs.  2553 
to  2556)  and  for  those  in  which  it  is  required  to  reflect  a 
large  convergent  pencil  from  a  greater  distance  (see  Figs. 
2557  and  2558). 


minated  area  will  be  further  limited  by  the  size  of  the 
pupil,  in  which  case  only  that  part  of  the  illuminating 
pencil  which  corresponds  to  a  larger  or  smaller  central 
portion  of  the  convex  lens  will  gain  entrance  into  the  eye 
(see  Fig.  2560). 
If  a  stronger  convex  lens  is  used,  or  if  the  lens  of  5 


Fig.  255S. 


The  little  electric  lamp  shown  in  Fig.  2548  may  be 
fitted  with  a  short  draw-tube  containing  a  weaker  or 
stronger  convex  lens,  or  combination  of  lenses,  like  the 
condensing  lens  of  a  magic  lantern  ;  by  varying  the  dis- 
tance of  the  lens  or  of  one  of  the  lenses  from  the  incan- 
descent filament,  a  very  large  pencil  may  be  rendered 


centimetres  focus  is  removed  to  a  little  more  than  its 
focal  distance  from  the  observed  eye  (see  Fig.  2561),  the 
focus  of  the  illuminating  pencil  will  lie  a  little  in  front 
of  the  cornea  and  the  fundus  will  be  illuminated  in  an 
area  somewhat  larger  than  under  the  conditions  assumed 
in  Fig.  2559,  which  area,  as  in  that  case,  will  be  limited, 
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practically,  onlj  by  the  angular  diameter  of  the  convex 
lens. 

In  all  three  positions  of  the  convex  lens  some  p 
the  illuminated  area  of  the  fundus  will  fall  within  the 
field  ol  view  commanded  i>\  the  eye  ol  an 


eye  is  adjusted  for  any  distance  other  than  the  actual  or 
virtual  distance  ol  the  source  of  light,  the  several  points 
In  the  illuminating  flame  are  projected  as  circles  of  con- 
fusion in  the  retinal  image,  which  then  presents  more  or 
less  perfectly  the  form  of  the  flame,  according  as  the  sev- 


ing  into  the  observed  eyeal  even  a  somewhal  large  angle 
to  the  direction  of  the  illuminating  pencil,  ana  if  the 
point  of  view  is  taken  at  a  small  angle  to  the  illuminat- 
ing pencil,  as  at  E  (Figs.  3559  to  2561),  rays  emanating 
from  a  large  portion  of  the  illuminated  area  may  enter 

the  eye  of  the  <  ihscrver. 

1!\  combining  the  perforated  concave  mirror  pf  about 
22.5  centimetres  ('.)  inches)  locus,  with  a  convex  lens  of 


eral  pencils  arc  more  or  less  accurately  focussed  (see 
Figs.  2564  ami  2565).  The  maximum  intensity  of  illu- 
mination  is  attained  when  the  illuminating  pencils  are 
focussed  exactly  in  the  retinal  image,  as  in  Fig.  2563, 

and  when  the  pupil  is  widely  dilated,  SO  as  to  admit  pen- 
cils of  the  greatest  possible  size. 
Tin-  lamp  ordinarily  used  in  ophthalmoscopic  work  is 

an  Argand  oil-lamp  (the  so-called  student's  lamp),  or  an 


Fig.  2560. 


5  or  6  centimetres  (2  or  2.4  inches)  focus,  the  maximum 
useful  degree  of  illumination  is  attained,  together  with 
the  ability  to  regulate  the  diameter  of  the  illuminated 
area  at  the  fundus  by  varying  the  distance  at  which  the 
lens  is  held  from  the  eye.  The  observer  looking  through 
the  central  perforation  in  the  mirror,  directly  in  the  axis 
of  the  illuminating  pencil,  is  also  in  the  mosl  favorable 
position  for  receiving  rays  from  the  large  illuminated 
area  at  the  fundus  (see  Fig.  25(12).* 


Argand  gas-burner,  with  some  arrangement  for  adjust- 
ing it  to  about  the  height  of  the  patient's  head.  A  petro- 
leum lam]i  with  a  broad  flame,  of  which  the  best  form  is 
perhaps  the  so  called  duplex  burner,  or  a  bat-wing  [ 
jet,  may  also  be  used  ;  both  offer  a  certain  advantage  by 
reason  of  the  greater  width  of  the  flame.  There  is  also 
some  advantage  in  surrounding  the  flame  by  an  opaque 
screen,  or  second  chimney,  of  metal,  with  an  opening  of 
from  2.5  to  3.5  centimetres  (1  to  1.4  inch)  diameter  at  the 


Fig.  25(11. 


We  have  thus  far,  for  the  sake  of  simplicity  of  demon- 
stration, considered  the  source  of  light  as  a  luminous 
point,  which  we  have  taken  either  at  an  infinite  dista 
(see  Figs.  2512  to  2547).  or  at  some  short  distance,  as  in- 
dicated by  the  position  of  the  minute  incandescent  loop 
of  the  small  electric  lamp  (siM-  Figs,  2548  to  2562).  As  a 
matter  of  convenience,  however,  we  almost  always  make 
use  uf  an  oil  lamp  or  gas-burner,  in  which  case  the  mini- 


side  turned  toward  the  mirror.    The  distance  of  the  lamp 
from  the  observed  eye(OEn  EL,  Figs.  '-'552,  2557.  2558, 
and  2562)  should  ordinarily  not  exceed  about  75  centime- 
tres i'ji  feet),  but  it  may  in  many  cases  be  much  less 
Figs.  --.'550.  2551.  255:-,.  2554.  2555,  and  2556). 

A  minor  disadvantage  in  using  oil  or  gas  illumination 
is  the  yellow  color  ol  the  flame,  which  imparts  to  the 
whiter  portions  of  the  fundus  a  somewhat  unnatural  tint. 


mum  area  of  illumination  at  the  fundus  is  represented  by 
tie'  inverted  image  of  the  flame  when  focussed  accurately 
upon  the  retina  (see  Fig.  2563),     Whenever  the  observed 

*  Tin-  ill)  :  means  of  the  perforated  concave  mirror,  and  the 

empl  he  convex  lenc  t<>  form  an  Inverted  image  "f  the  fandon 

in  or  near  its  anfa  .one  an  invention 

onlj  in  impoi 

irelopmeul  ol   !  [pertinent,  by  Helmholta  (1852),  in 

which  u  !■  n  i.  i*  employed. 


The  true  color  of  the  fundus  is  best  observed  by  indirect 
Sunlight,  either  reflected  from  a  bright  cloud  or  admitted 
into  the  darkened  room  through  a  hole  in  the  shutter, 
which  may  be  glazed  with  ground  Lrlass  or  covered  with 
thin  white  paper.  Direct  sunlight  is  by  far  too  intense 
to  lie  safely  thrown  into  the  eye,  even  when  reflected 
from  an  unsilvered  glass  mirror  ;  the  light  of  the  full 
moon  is,  on  the  other  hand,  insufficient,  except  when  re- 
flected from  a  very  large  concave  mirror. 
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The  size  of  the  illuminated  area,  i.e.,  of  the  bright 
image  of  the  flame,  is  in  an  inverse  ratio  to  the  dis- 
tance (LO,  L'O,  I/O,  Fig.  2563)  of  the  lamp  from 
the  nodal  point  of  the  observed  eye  (ef.  Figs.  2548 
and  2549),  or,  in  the  case  of  the  reflection  of  the  il- 
luminating pencils  by  a  plane  mirror,  to  the  distance 
LE  +  EO  (Figs.  2550  to  2552) ;  whenever  the  illumi- 
nating pencils  are  imperfectly  focussed,  the  image  is 
further  spread  out,  at  its  borders,  in  a  width  equal  to 
the  radius  of  the  circle  of  confusion  in  which  any  single 
point  in  the  flame  is 
projected  on  the  retina. 
When  a  concave  mirror 
is  used,  and  the  distance 
from  the  observed  eye 
is  large  (see  Figs.  2557 
and  2558),  the  illumi- 
nated area  becomes  ap- 
proximately the  image 
of  the  mirror. 

The  extent  of  the  area  at  the  fundus,  which  falls  with- 
in the  field  of  view  of  the  observer  in  the  direct  method 
of  examination — i.e.,  without  the  interposition  of  the  con- 
vex lens — varies  directly  as  the  size  of  the  pupil  of  the 
observed  eye,  and  inversely  as  the  distance  from  the  eye 
at  which  the  observer  is  stationed  (see  Figs.  2550,  2551, 
2553,  2554,  2556.  and  2552,  2555,  2557,  2558) ;  a  fairly 
large  pupil  and  a  near  point  of  observation  are  there- 
fore essential  to  the  enjoyment  of  an  ample  field.  To 
secure  a  near  point  of  observation,  we  hold  the  ophthal- 
moscopic mirror  as  near  as  possible  to  the  observed  eye 
(see  Figs.  2550,  2551,  2553,  2554,  and  2556),  and  to  avoid 
contraction  of  the  pupil  under  the  stimulus  of  the  light 
reflected  into  the  eye,  we  may  instil  a  drop  of  a  weak 
mydriatic  solution,  or  we  may  make  use  of  a  mirror 


of  the  field  of  view.  This  is  the  ease  whenever  both  the 
focus  of  the  illuminating  pencils  and  the  intersection, 
within  the  eye,  of  the  lines  which  define  the  limits  of 
the  field  of  view  lie  in  or  very  near  to  the  plane  of  the 
pupil  (see  Fig.  2559)  ;  and  the  same  is  approximately  true 
when  the  distance  of  the  convex  lens  from  the  observed 
eye  is  so  adjusted  that  the  two  points  in  question  fall, 
the  one  a  little  in  front  of,  and  the  other  a  little  behind 
the  plane  of  the  pupil  (see  Fig.  2562).  Only  in  ex- 
treme contraction  of  the  pupil,  in  which  case   its  area 


Fig.  2564. 

which  reflects  light  of  the  minimum  intensity  compati- 
ble with  sufficient  illumination.  If  we  employ  a  mydri- 
atic we  choose,  by  preference,  a  solution  of  homatropine 
(1  :  250),  or  of  cocaine  (1  :  50),  or  perhaps  of  atropia  (1  : 
2,000),  either  of  which  will  sufficiently  dilate  the  pupil 
in  the  course  of  from  ten  to  thirty  minutes,  without  sub- 
jecting the  patient  to  the  inconvenience  incident  to  the 
prolonged  mydriasis  which  follows  the  instillation  of  a 
strung  solution  of  atropia,  duboisia,  or  hyoscyamia.  To 
reflect  a  weak  light  into  the  eye,  we  may  use  a  perforated 
plane  or  concave  mirror  made  of  darkly  tinted  glass,  or, 
still  better,  the  original  form  of  mirror  devised  by  Helm- 
holtz,  which  is  made  up  of  two  or  more  plates  of  thin, 
unsilvered  glass.  This  compound  mirror  not  only  re- 
flects more  light  than  does  a  single  plate  of  glass,  but  it 
also  polarizes  the  re- 
fleeted  pencils  in  a  high 
degree,  and,  by  its  ac- 
tion as  an  analyzer, 
extinguishes  most  of 
the  rays  which,  in  cer- 
tain positions,  are  re- 
flected back  from  the 
surface  of  the  cornea, 
and  constitute  a  seri- 
ous hinderance  to  the  view  of  the  parts  within  the 
eye. 

In  the  indirect  method  of  examination — i.e.,  by  the 
use  of  the  strong  convex  lens  held  at  about  its  focal  dis- 
tance in  front  of  the  observed  eye — the  size  of  the  pupil 
plays  a  much  less  important  part  than  in  the  examina- 
tion by  the  direct  method,  and  in  certain  positions  of  the 
lens  it  is  altogether  eliminated  as  a  factor  in  determining 
either  the  intensity  of  the  illumination  or  the  amplitude 
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may  be  smaller  than  the  inverted  image  of  the  illuminat- 
ing flame,  is  there  any  material  falling  off  in  the  brilliancy 
of  the  illumination  ;  but  when  the  pupil  is  very  small, 
the  focus  of  the  illuminating  pencils  and  the  crossing  of 
the  lines  limiting  the  field  of  view  must  both  lie  almost 
exactly  together,  in  the  plane  of  the  pupil  ;  this  condi- 
tion is  perfectly  realized  whenever  the  distance  of  the 
lamp  from  the  observed  eye  is  about  the  same  as  the  dis- 
tance of  the  eye  of  the  observer  (see  Fig.  2559),  but 
not  so  perfectly  when  the  mirror  is  used.  In  indirect 
examination,  therefore,  there  is  a  limit  beyond  which 
the  contraction  of  the  pupil  may  make  it  difficult  to  light 
up  the  fundus,  and  at  the  same  time  to  obtain  a  satis- 
factory view  ;  but  this  difficulty  does  not  ordinarily  arise 
unless  the  contraction   considerably  exceeds   the  usual 

physiological  limit. 

Whenever  the  im- 
age of  the  flame,  as 
projected  on  the 
••  retina,  is  notably 
smaller  than,  and  lies 
wholly  within  the 
field  of  view  com- 
manded by  the  eye 
of  the  observer  (see 
Figs.  2550  to  2556),  the  form  of  the  image  may  be  seen 
through  the  pupil,  with  outlines  more  or  less  distinct, 
according  as  it  is  itself  sharply  defined  and  as  the  refrac- 
tive condition  of  the  observed  eye  is  such  as  to  admit  of 
the  efferent  pencils  being  accurately  focussed  upon  the 
retina  of  the  observer.  Outside  of  the  limits  of  this 
bright  image,  the  circular  field  corresponding  to  the  pu- 
pillary area  appears  dark  by  contrast,  although  in  fact 
dimly  lighted  through  the  faint  general  illumination  of 
the  interior  of  the  eye  by  the  bright  image  itself,  and  also 
both  by  a  little  light  reflected  from  the  face  of  the  ob- 
server and  by  some  light  which  penetrates  the  walls  of 
the  eyeball. 

When,  on  the  other  hand,  the  image  of  the  flame  is 
larger  than,  and  includes  the  field   of   view  (see    Figs. 


Fig.  2565. 


2557,  2558  and  2562),  the  whole  area  of  the  pupil  appears 
uniformly  illuminated. 

The  position  of  the  image  of  the  flame,  relatively  to  the 
circular  area  of  the  pupil,  depends  upon  the  more  or  less 
exact  centration  of  the  illuminating  and  the  efferent  pen- 
cils ;  if  we  look  through  the  central  perforation  in  the  mir- 
ror directly  in  the  axis  of  the  reflected  beam,  the  image 
of  the  flame  will  be  concentric  with  the  field  of  view,  and 
will  be  seen  concentric  with  the  pupillary  area.    If,  now, 
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we  change  the  virtual  position  of  the  flame,  by  slightly 
iting  the  (plane)  mirror,  the  retinal  image  will  move 
in  a  direction  opposite  to  thai  of  the  apparent  motion  of 
the  flame,  i.e.,  in  the  direction  of  the  rotation  ol  the  mir- 
ror—whenever the  lines  which  define  the  limits  ol  th< 
field  "i  vii  b  'I-  not  cross  within  the  eye  (see  Fig.  2550  to 
2552)  and  in  the  opposite  direction  when  the  same  lines 
intersect  in  th  through  the  \ 

l  :     -.'."i  i?i.     [n  the  former  of  these  two  cases  the  in 
ol  the  Same  is  Been  inverted,  and  as  a  virtual  image  ;  in 
the  latter  t  ase  il  is  Been  twice  inverted,  i.e.,  erect,  and  as 


directly,  as   an   inverted   aerial    image.     Iii    the  direct 
method  ol  examination  the  eye  of  the  observer  i>  brought 
very  near  to  the  observed  eye.  iii  order  that  the  field  of 
view,  as  determined  by  the  ana  ol  the  pupil,  may  t> 
large  as  possible  (see   Pigs.  2550,  2551,  2553,  2554,  and 
2556;  <;/'.  Figs.  2552,  2555,  2557,  and  2558)  ;  in  the  indi- 
rect  method   tin-  observer  is  necessarily  Btationed  at  a 
much  greater  distance,  say  20  centimetres  (8  inches)  or 
mure,  beyond  tin-  position  of  the  aerial  image  (see  1 
^'.-j.v.i  to  2562), 
In  the  direct  method  of  examination  the  visibility  of 

6" 


a  real  image  lying  in  front  of  the  cornea.  The  apparent 
direction  of  the  movements  of  the  bright  area  at  the  fun- 
dus, when  the  mirror  is  slightly  rotated,  affords  a  ready 
mi  ails  of  determining,  in   any   given   case,  whether   it    is 

Been  in  the  en  et  or  in  the  inverted  image  ;  under  the  in- 
correcl  and  misleading  name  of  keratoscopy,  it  has  been 
made  the  basis  of  a  method  of  estimating  not  only  the 
type  but  also  the  grade  of  ametropia. 

The  lighting  up  of  the  pupil — das  Augenleuchten — is. 
then,  simplj  I  lie  effect  of  the  strong  illumination  of  a 
part  of  the  fundus,  making  a  bright  background  from 
which  rays  of  light  may  pass  out  again,  through  the  pu- 
pil, in  the  direction  of  the  eyeof  the  observer.  In  the 
living  human  eye  the  fundus  is  ordinarily  of  a  vivid  red 
color,  which  is  the  expression,  of  thecolor  of  the  blood 
of  the  choroidal  circulation  showing  through,  and  more 
or  less  modified  by  the  layer  of  hexagonal  pigment-cells.* 
This  color  is  most  intense  in  albinos,  very  bright  in  per- 
son- of  blonde  Complexion  and  light  blue  eyes,  conspicu- 
ously darker  in  brunettes  with  deeply  pigmented  eyes, 
and  least  intense  of  all  in  the  black  races,  in  whom  the 
illumination  of  the  fundus  is  often  so  faint  as  to  give  off 
hut  little  light,  except  from  the  white  disk  of  the  optic 
nerve,  where  it  eniers  the  eyeball,  and  from  the  blood- 
till,  >d  vessels  of  the  retina.  Under  normal  anatomical 
conditions  the  red  color  is  almost  wholly  due  to  the  blood 
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circulating  in  the  capillary  layer  of  the  choroid,  imme- 
diately underlying  the  layer  uf  hexagonal  pigmenl  cells 

and  completely  hiding  the  larger  and  liion.  deeply  seated 

choroidal  arteries  and  veins,  Upon  this  red  back'"  run  ml, 
which  presents  a  finely  granulated  appearance,  the  retinal 
arteries  and  veins  show  conspicuously,  branching  from 

the  Central   artery  and  vein  on   the  nearly  white   disk  of 
lie  nerve. 

(  nder  appropriate  conditions  of  refraction  in  the  ob- 
served eye,  these  minuter  details  of  the  fundus  may  be 
distinctly  seen,  both  directly,  in   the  erect  image,  and  in- 


*  After  death  the  red  culor  uf.  the  human  Fundus  is  entirely  lost. 


the  details  of  the  fundus  is  affected  in  different  ways  ac- 
cording as  the  refraction  of  the  observed  eye  is  normal 
(emmetropic)  or  abnormal  (myopic  or  hypermetropic). 
These  three  principal  cases  must  be  considered  in  order. 
the  observing  eye  being  assumed  to  be  emmetropic. 

(o)  The  observed  eye  is  emmetropic,  and  with  relaxed 
accommodation  (Fig.  2566).  Let  <i  and  b  represent  the 
origins  of  two  efferent  pi  two  points  within  the 

illuminated  ana  at  the  fundus  of  tin- .  ibserved  eye.  T 
pencils  becoming  parallel  after  refraction  at  the  cornea, 
enter  the  eye  of  the  observer  and  are  focussed  at  "  an 
up'. n  its  retina,  where  they  form  an  inverted  image  b  "  . 
which  is  equal  in  size  "to  a  h.  The  observer  looking 
through  tin-  pupil  of  the  observi  '1  i  ye  sees  the  portion  "  h 
of  its  illuminated  fundus  in  the  erect  position,  and  mag- 
nified as  Shown  by  the  dotted  lines  drawn  toward  .'  ' 
and  b". 

{b)  The  observed  eye  is  myopic  (Pig.  2567).  Let  a  and/; 
represent  the  origins  of  two  efferent  pencils,  taken  at  the 
same  distance  apart  as  in  Pig.  2566.  These  pencils,  ren- 
dered convergent  by  refraction  at  the  cornea,  would,  if 
continued,  converge  in  the  two  foci  a  and  £.  Entering 
the  eye  of  the  observer  stationed  within  this  focal  dis- 
tance, they  take  ou  such  increased  convergence  as  would 
focus  them  at  some  distance  in  front  of  its  retina,  and. 
continuing  ou  their  course,  they  would  be  cut  by  the  retina 

a-  circles  of  confusion, 
thus  forming  a  con- 
fused image  in  which 
all  the  liner  details  of 
bject  arc  lost. 
By  the  interposition  of 
the  concave  lens  ( '.  of 
a  negative  focal  length 
equal  to  the  distance 
n  c.   the   convergent 

pencils    are     rendered 

parallel  before  reach- 

'    ing  the  cornea  of  the 

i  \  er's  ,  ye,  so  thai 

they  can  be  focussed  accurately  in  the  points  "   and  h  at 

its  retina  to  form  a  sharply  defined  image.     The  concave 

lens  (',   placed  at  the  anterior   foCUS   of   the   observed   eye 

— i.e.,  about  thirteen  millimetres  in  fronl  of  its  cornea — 
is  exactly  the  ".lass  required  to  correct  its  myopia,  and 
is.  therefore,  the  equivalent  uf  the  concave  spectacle-glass 
which  will  be  needed  in  distant  vision.  If  the  lens  ('  is 
held  in  front  of  the  principal  anterior  focus  of  the  ob- 
served eye,  as  i-  generally  the  case  in  ophthalmoscopic 
examinations,  the  focal  lengtb  of  the  concave  lens  thus 
selected  will  be  less  than  that  of  the  required  spectacle- 
-,  by  just  iis  distance  from  the  anterior  focus  of  the 
eye.     In  low  grades  of  myopia  no  appreciable  error  can 
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arise  from  this  slight  variation  of  perhaps  two  or  three 
centimetres  (.8  to  1.2  inch)  in  the  distance  of  the  concave 
glass,  but  in  the  higher  grades  (say  of  4  dioptrics  =  -fo,  or 
more)  the  distance  of  the  concave  lens  from  the  anterior 
focus  must  be  added  to  its  focal  length,  in  order  to  insure 
such  a  degree  of  accuracy  as  this  method  of  examination 
is  ca]iable  of.  If  we  wish  to  compute  the  actual  grade 
of  myopia — i.e.,  the  value  of  the  concave  lens  which 
would  correct  it  if  it  could  be  made  an  integral  part  of 
the  observed  eye — we  must  add  to  the  focal  length  of  the 
glass  the  distance  at  which  it  is  held  in  front  of  the  hypo- 


The  details  of  the  fundus  of  the  hypermetropic  eye, 
seen  through  a  convex  lens  placed  behind  the  ophthal- 
moscopic mirror,  appear  always  somewhat  less  magni- 
fied than  in  the  case  of  the  emmetropic  eye  (ef.  Fig. 
2566). 

The  apparent  enlargement  of  the  virtual  erect  image 
in  the  direct  method  of  examination,  if  referred  to  the 
actual  distance  of  the  object,  is  the  quotient  of  this 
distance,  measured  from  the  nodal  point  of  the  eye 
of  the  observer,  divided  by  the  distance  of  the  nodal 
point  of  the  same  eye  from  its  retina  (about  15  milli- 
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thetical  position  which  we  must  assign  to  it,  namely,  the 
posterior  nodal  point,  which  lies  7.4  millimetres  behind 
the  cornea,  or  very  nearly  at  the  posterior  surface  of  the 
crvstalline  lens.*  - 

The  details  of  the  fundus  of  the  myopic  eye,  seen 
through  a  concave  lens  placed  behind  the  ophthalmo- 
scopic mirror,  appear  always  somewhat  more  magnified 
than  in  the  case  of  the  emmetropic  eye  (cf.  Fig.  2566). 

(c)  The  observed  eye  is  hypermetropic,  and  with  re- 
laxed accommodation  (Fig.  2568).  Let  a  and  b  again 
represent  the  origins  of  two  pencils,  taken  at  the  same 
distance  apart  as  in  Figs.  2566  and  2567.  These  pen- 
cils emerge  from  the  eye  divergent,  as  if  emanating 
from  the  points  a  and  /3  behind  the  eye  ;  entering  the 
eye  of  the  observer,  the}r  are  rendered  convergent,  but 
not  sufficiently  to  focus  them  at  its  retina.  The  image 
of  a  b  is  therefore  projected  at  b'  a'  in  circles  of  confu- 
sion. Here,  however,  the  accommodation  of  the  ob- 
server's eye  may  be  brought  into  action,  consciously  or 
unconsciously,  to  focus  the  pencils  upon  its  retina,  and 
thus  a  distinct  view  of  the  fundus  at  a  b  may  be  ob- 
tained. Assuming  that  the  eye  of  the  observer  remains 
adjusted  for  parallel  rays,  we  may  interpose  the  convex 
lens  C,  of  a  focal  length  equal  to  the  distance  a  C,  and 
thus  render  the  divergent  pencils  parallel  before  they 
reach  the  eye.  The  convex  lens  C,  placed  at  the  anterior 
focus  of  the  hypermetropic  observed  eye,  is  exactly  the 
glass  required  to  correct  its  hypermetropia  ;  if  placed  at 


metres,  =  .6  inch).  These  distances  will  be  as  about  4.5 
:  1.5  (=  3  :  1),  when  the  distance  between  the  cornea? 
of  the  two  eyes  is  taken  at  1.5  centimetre  (.6  inch),  as  in 
Fig.  2566,  or  as  6  :  1.5  (=4  :  1),  when  this  distance  is 
taken  equal  to  3  centimetres  (1.2  inch).  As  the  effect  of 
the  concave  glass  (Fig.  2567)  is  to  carry  the  nodal  point 
of  the  observing  eye  somewhat  farther  back,  the  divisor 
is  somewhat  less,  and  the  quotient  proportionally  greater, 
in  the  case  of  the  myopic  eye.  On  the  other  hand,  the 
effect  of  the  convex  glass  (Fig.  2568)  is  to  advance  the 
nodal  point  of  the  observing  eye,  and  so  to  increase  the  di- 
visor, and  proportionally  diminish  the  quotient,  in  the 
case  of  the  hypermetropic  eye.  If,  instead  of  referring 
the  distance  of  the  image  to  the  actual  distance  of  the 
object,  we  adopt  the  conventional  rule  of  referring  it  to 
a  distance  of  8  Paris  inches  (about  21.5  centimetres),  the 
amplification  of  the  erect  image  will  be  represented  by 
the  ratio  21.5  :  1.5  =  14J-  (Helmholtz). 

Ametropia  in  the  eye  of  the  observer  plays  an  impor- 
tant part  in  determining  the  visibility  or  invisibility  of 
the  details  of  the  fundus  in  the  erect  image.  Thus  a 
myope  who,  with  the  unaided  eye,  can  focus  only  diver- 
gent rays  upon  his  retina,  can  see  the  fundus  of  only  a 
hypermetropic  eye  in  which  the  hypermetropia  is  equal 
to  or  exceeds  the  measure  of  his  own  myopia,  A  hyper- 
metrope,  on  the  other  hand,  can,  with  relaxed  accommo- 
dation, obtain  a  clear  view  of  the  fundus  of  a  myopic 
eye  in  which  the  myopia  does  not  exceed  the  measure 
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a  greater  distance  from  the  eye  than  its  anterior  focus, 
this  excess  of  distance  must  be  subtracted  from  the  focal 
length  of  the  convex  lens  ;  if  we  wish  to  compute  the 
actual  grade  of  hypermetropia,  we  must  subtract  from 
the  focal  length  of  the  convex  lens  its  distance  from  the 
posterior  nodal  point  of  the  observed  eye.f 

*  The  use  of  a  concave  correcting  glass,  of  a  negative  focal  length  suf- 
ficient to  correct,  or  rattier  slightly  to  overcorrect,  the  sum  of  the  myopia 
of  the  observed  and  the  observing  eye.  is  a  part  of  the  original  invention 
of  Helmholtz  (1851). 

t  The  principle  underlying  the  method  of  measuring  the  refractive 
condition  of  any  eye,  by  means  of  concave  or  convex  lenses  placed  be- 
hind the  ophthalmoscopic  mirror,  is  clearly  set  forth  in  the  first  publi- 
cation of  Helmholtz  (1851),  but  the  practical  employment  of  the  method 
on  an  extensive  scale  began  with  E.  Jaeger  (1856).  It  was  also  early 
cultivated  by  Donders,  and  especially  by  Mauthner  (1867).  Its  general 
adoption,  as  a  part  of  the  daily  work  of  the  ophthalmic  practitioner, 
dates  from  the  introduction,  by  Loring  (1869),  of  an  instrument  provided 
with  an  adequate  series  of  correcting  lenses  so  mounted  as  to  admit  of 
easy  and  rapid  changes. 

Vol.  V.— 20 


of  his  own  hypermetropia,  and,  by  exerting  his  accom- 
modation, he  may  also  be  able  to  see  the  fundus  of  an 
emmetropic  or  even  of  a  hypermetropic  eye.  A  hyper- 
metropic observer  enjoys,  therefore,  a  certain  advantage 
in  respect  to  the  facility  with  which  he  can  adjust  his 
accommodation  so  as  to  see  clearly  under  different  refrac- 
tive conditions  of  the  observed  eye,  but  he  labors  under 
a  great  disadvantage  when  he  attempts  to  measure  its 
refraction,  and  this  for  the  reason  that  it  is  practically  im- 
possible for  him  either  to  estimate  the  degree  to  which 
he  exerts  his  accommodation  in  the  act  of  seeing,  or  to 
control  its  exercise  so  perfectly  as  to  hold  it  with  even 
approximate  accuracy  at  the  point  required  to  make  him 
virtually  emmetropic.  To  obtain  trustworthy  measure- 
ments of  the  refraction  by  means  of  the  ophthalmoscope, 
the  hypermetropic  observer  should  first  neutralize  his 
manifest  hypermetropia — Hm  (see  vol.  iii.,  p.  777) — by 
means  of  the  appropriate  convex  glass,  or  else  should 
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■  it  i  a  quantity  i  qua!  to  thi  measure  ol  his  Hm  from 
the   value  of  the  strongest   convex   glass,  or  add 
sam<  to  the  value  of  the  weakest  com 

through  which  he  is  able  to  Bee  the  d<  tails  ol  thi 
distinct!}      Similarly,  the  myopi  ei  should  first 

correcl  his  myopia  bj  means  of  the  neutralizing  com 


distance  from  the  nodal  point  ol  theol 
t  he  distance  It  of  its  far  point  r),  by  the  distance  at  which 
tina  of  the  same  < ■■■  ■  hind  its  nodal  point 

The  higher  the  grade  oi  the  myopia  the  smaller  will  be 
the  dividend  It,  and  the  larger  "ill  be  the  divisor.  Thi 
distance  at  which  the  inverted  image  is  formed  in  front 


glass,  or  else  should  subtrad  a  quantity  equal  to  the 
measure  of  his  myopia  from  the  value  of  the  weakest 
concave  glass,  or  add  the  same  quantity  to  the  value  of 
the  strongest  convex  glass,  through  which  he  is  able  to 
the  details  df  the  fundus.  If  the  observer  is  astie 
matic  in  any  notable  degree,  he  will  see  the  fundus  in 
the  eieet  image  under  the  same  imperfect  definition aa 
if  astigmatism  were  present  in  the  observed  eye.  It  is, 
therefore,  essential  to  accuracy,  in  measuring  the  refrac- 
tion by  this  method,  that  the  observer  correct  any  astig- 
matism that  may  exist  in  bis  own  eye  by  means  of  the 


of  the  observed  eye  i-,  therefore,  inversely  as  the  deg 
of  the  myopia:  it-  size  varies  according  to  a  somewhat 
higher  ratio. 

The  practical  value  of  this  method  of  observing  the  fun- 
dus of  the  myopic  eye  is  greatly  restricted  by  the  fact  that 
the  held  of  view  is  at  the  best  very  small  (see  Fig.  25 
and  that  in  the  medium  and  lower  grades  of  myopia,  in 
which  the  inverted  image  is  formed  at  a  considerable dis- 
tam  e  from  the  observed  eye.  it  beci imi  -  si ■  contracted  as 
to  include  hut  a  very  minute  portion  of  the  fun 
Moreover,  the  image  is  seen  under  very  different  degrees 


appropriate  cylindrical  glass  (see  Astigmatism,  vol.  i.. 
pp.  400-405). 

In  the  indirect  method  of  examination  the  observer 
does  not  look  at  the  fundus  itself,  but  at  an  inverted 
aerial  image  of  the  fundus.  The  myopic  eye  forms  such 
an  image  at  its  far  point  (punctum  remotisaimum,  r  ;  see 

VOl.    L,   p.    50;    See,    also.    Myopia,  Vol.   v.).      Let    .'    and   // 

(Pig.  2569)  represent  two  points  taken  within  the  illumi- 
nated area  of  the  myopic  eye,  and  within  the  field  of 
view  of  the  observing  eye  at  E.  Inasmuch  as  the  points 
u  and  b  lie  behind  the   principal   posterior  focus  of  the 


of  amplification,  according  as  the  myopia  is  of  a  lower  or 

a  higher  grade. 

The  indirect  method  is  extended  to  the  examination  of 
all  eyes,  irrespective  of  the  state  of  the  refraction,  by 
making  both  the  illuminating  and  the  efferent  pencils 
pass  through  a  convex  lens,  of  from  4  to  8  centime! 
(1.6  to  3.','  inches)  focus,  placed  at  about  its  principal 
focal  distance  in  front  of  the  nodal  point  of  the  observed 
eye  (se<  Figs.  2570  to  2572  ;  cf.  Figs.  2559  to  2561).  The 
efferent  pencils,  whether  parallel  (Fig.  2570),  convergent 
(Fig.  2571),  or  divergent  (Fig.  2572),  are  focussed  by' the 
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Fig.  2572. 


observed  eye,  the  pencils  originating  from  these  points 
emerge,  respectively,  from  the  eye  as  pencils  of  conver- 
gent rays.  t..  be  focussed  at  the  distance  of  the  far  point 
/•,  where  they  enter  into  the  formation  of  the  inverted 
real  image  0  a.     An  observer  Stationed  at  F,  not  less  than 

about  twenty  centimetres  (8  inches;  beyond  £  a,   may 

accommodate   for  this   real   image,  and  see  all  it-  detail-, 

sharply  defined  and  magnified,  but  in  the  inverted  po- 
sition.    The  degree  of  enlargement  of  the  inverted  real 

image  is  equal  to  the  quotient  obtained  by  dividing  its 


convex  lens  either  at  its  principal  focus  (in  emmetropia), 
a  little  within  the  principal  foe  us  (in  myopia),  or  a  little 
beyond  the  principal  focus  (in  hypermetropia).  The  in- 
verted image  i-  thus  formed,  in  all  cases,  within  a  few 
centimetre-  of  the  principal  focus  of  the  convex  lens,  and 
may  be  view  ed  from  the  station  F.  taken  at  a  distance  of 
from  '2o  to  25  centimetres  (S  to  10  inches)  beyond  the  posi- 
tion of  the  principal  focus. 

The  degree  of  amplification  of  the  inverted  real  image, 
when  the  convex  lens  is  placed  at  exactly  its  principal 
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focal  distance  iu  front  of  the  nodal  point  of  the  observed 
eve  (sec  Fig.  2573),  is  found  by  dividing  the  distance  of 
the  convex  lens  from  the  nodal  point  of  the  observed  eye 
—i.e.,  the  focal  length  of  the  lens— by  the  distance  of 
the  nodal  point  of  the  same  eye  from  its  retina— 1.5  centi- 
metre in  the  emmetropic  eye.  With  a  lens  of  4  centi- 
metres (1.6  inch)  focus 
the  amplification  is, 
therefore,  4: 1.5  =  2.6; 
with  a  lens  of  5  centi- 
metres (2  inches)  focus, 
it  is  5  :  1.5  =  3.3  ;  and 
with  a  lens  of  6  centi- 
metres (2.4  inches)  fo- 
cus it  is  6  :  1.5  =  4. 
In  ametropia  of  the  ob- 
served eye  the  second 
term  in  these  several 
ratios  is  either  greater 

(iu  myopia)  or  less  (in  hypermetropia)  than  the  normal 
measure  of  1.5  centimetre,  so  that  the  amplification  of 
the  inverted  image  is  less  in  myopia,  and  greater  in  hy- 
permetropia, than  it  is  in  emmetropia.  This  is  shown  in 
Fig.  2574,  in  which  the  three  curved  outlines  indicate, 
respectively,  the  three  different  positions  of  the  retina  in 
hypermetropia,  emmetropia,  and  myopia.  The  size  of 
the  inverted  images  is  taken  the  same  in  all  three  cases, 
being  determined  by  the  area,  at  the  lens,  which  is  in- 
cluded between  the  axial  rays  of  the  two  limiting  pen- 
cils, but  the  portion  of  the  fundus  which  is  projected 
in  the  image  is  notably  smaller  in  the  hypermetropic 
eye,  and  larger  in  the  myopic  eye,  than  it  is  in  the  emrne- 


metres  (4  inches)  in  front  of  the  convex  lens  of  5  centi- 
metres focus,  in  which  case  it  may  be  found  convenient 
to  use  a  somewhat  stronger  lens  (say  of  25  dioptrics — 4 
centimetres  =  1.6  inch  focus) ;  in  grades  of  hyperme- 
tropia not  exceeding  10  dioptrics  (i)  it  is  sufficient  to  take 
the  station  of  the  observer  a  little  farther  from  the  lens. 


Fig.  2573. 

In  myopia  of  as  high  a  grade  as  20  dioptrics  (-£)  the  image 
will  be  formed  at  a  distance  of  only  5  centimetres  (2 
inches)  in  front  of  the  nodal  point  of  the  eye — i.e.,  at  the 
assumed  distance  of  the  convex  lens,  so  that  the  lens 
must  be  held  at  less  than  its  focal  distance  from  the  eye 
in  order  to  enable  it  to  take  part  in  the  formation  of  the 
image  ;  but  with  this  change  in  the  position  of  the  lens 
the  extent  of  the  field  of  view  begins  to  be  limited  by 
the  pupillary  opening  (see  Fig.  2560),  and,  with  an  undi- 
lated  pupil,  it  may  become  so  contracted  as  to  render  the 
examination  difficult.  In  the  highest  grades  of  myopia 
a  modification  of  the  indirect  method  of  examination  is, 
therefore,  to  be  preferred. 


Fig.  25T-1. 


tropic  eye.  In  hypermetropia  the  greater  amplification  of 
the  image  is  attended  with  a  corresponding  contraction  of 
the  field  of  view  ;  in  myopia,  on  the  other  hand,  the  field 
of  view  is  enlarged,  but  with  diminished  amplification  of 
the  image. 

Fig.  2574  illustrates  also  the  effect  of  ametropia  in  the 
observed  eye  upon  the  position  of  the  inverted  image, 
according  as  the  efferent  pencils  are  divergent,  and  are 
focussed  beyond  the  principal  focus  of  the  convex  lens 
(in  hypermetropia — cf.  Fig.  2572),  or  are  convergent,  and 
are  focussed  within  the  principal  focus  of  the  lens  (in 
myopia— cf.  Fig.  2571).  If  we  take  the  value  of  the 
convex  lens  at  20  dioptrics  (5  centimetres  =  2  inches 


Fig.  2575  shows  a  greatly  elongated  eye,  representing 
a  myopia  of  about  20  dioptrics  (•£),  and,  therefore,  form- 
ing an  inverted  image  of  its  fundus  at  a  distance  of 
about  5  centimetres  (2  inches)  in  front  of  its  nodal  point 
(cf.  Fig.  2569).  A  convex  lens  of  rather  large  diameter, 
and  of  somewhat  less  than  20  dioptrics  power  (>  5  cen- 
timetres, >  2  inches  focus),  is  held  at  about  its  prin- 
cipal focal  distance  in  front  of  the  cornea  of  the  ob- 
served eye,  and,  therefore,  at  a  distance  somewhat  greater 
than  that  of  the  inverted  image.  The  observer,  at  E, 
views  the  image  through  the  convex  lens,  and  conse- 
quently sees  it  magnified  by  the  lens.  In  this  position 
of  the  convex  lens  neither  the  intensity  of  the  illumina- 


Fig.  25T5. 


focus),  the  place  of  the  inverted  image  will  be  5  centi- 
metres (2  inches)  in  front  of  the  lens  in  emmetropia,  7.5 
centimetres  (3  inches)  in  front  of  the  lens  in  hypermetro- 
pia of  10  dioptrics  (i),  and  2.5  centimetres  (1  inch)  in 
front  of  the  lens  in  myopia  of  10  dioptrics  d).  In  hy- 
permetropia of  as  high  a  grade  as  20  dioptrics  (^) — e.g., 
in  an  originally  strongly  hypermetropic  eye  from  which 
the  crystalline  lens  has  been  removed  (see  vol.  iii.,  p. 
782),  the  image  will  be  formed  at  a  distance  of  10  centi- 


tion  nor  the  amplitude  of  the  field  of  view  is  materially 
influenced  by  the  size  of  the  pupil  (cf.  Fig.  2562),  but 
both  are  determined  by  the  size  and  the  power  of  the 
lens.  A  large  lens,  of  a  focal  length  somewhat  greater 
than  the  distance  of  the  image  from  the  nodal  point  of 
the  observed  eye,  and  held  at  about  its  principal  focal 
distance  in  front  of  the  cornea,  gives  an  ample  field  of 
view  conjoined  with  notable  enlargement  of  the  inverted 
image.     If  the  lens  is  moved  nearer  to  the  observed  eye 
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— i.e.,  nearer  to  the  place  of  the  Image— the  field  of  view- 
will  become  more  extensive  and  the  amplification  l 

n  the  other  band,  the  [ens  is  moved  farther  away 
from  the  eye,  the  field  ol  new  will  be  less  extensive  and 
the  amplification  greater.  A  convex  lens  of  about  10 
dioptrii  -  power  |  10  i  entimetres       I  ini  bi  a<  Id 

from  10  to  12.5  a  ntimetres  i 1  to  5  inchi  s)  in  front  of  the 


observed  eye,  is  generally  used  in  this  method  of  exami- 
nation :  the  field  of  view  is  larger  than  in  the  case  of  an 
excessively  myopic  eye  when  examined  by  the  direct 
method,  and  the  amplification  is  mucb  greater  than  when 
the  inverted  image  is  tunned  by  the  intervention  of  the 
convex  lens  in  the  ordinary  method  of  indirect  examina- 
tion. 

In  emmetropia  of  the  observed  eye  the  efferent  pencils, 
of  parallel  rays,  are  focussed  by  the  convex  lens  al  its 
principal  focal  distance  irrespective  of  the  distance  at 
which  the  lens  is  held  in  front  of  the  eye.  The  umplili- 
cation  of  the  image  re- 
mains also  constant  for 
any      particular     lens, 

whether    the  distance   "L— — fa=s. 

of  the  lens  from  the 
eye  be  taken  greater 
or  less  than  its  princi- 
pal focal  length  (see 
Pig.  2576).  Only  the 
conditions  of  illumina- 
tion and  the  amplitude 
of  the  field  of  view  are 
affected  by  the  change 
in  the  position  of  the  lens  (cf.  Figs.  2559  to  2562). 

in  ametropia,  on  the  other  hand,  any  change  in  the 
distance  of  the  convex  lens  from  the  observed  eye  is 
attended,  also,  with  some  change  both  in  the  distance 
at  which  the  inverted  image  is  formed  in  front  of  the 
lens  and  in  the  amplification  of  the  image.  In  hypcrnie- 
tropia  (see  Pig.  2577),  if  we  move  the  lens  farther  away 
from  the  eye,  the  movement  of  the  image  away  from  the 
eye  w  ill  lie  somewhat  less  than  the  movement  of  the  lens, 
and,  at  the  same  time,  the  amplification  of  the  image  will 
he  somewhat  diminished.     Conversely,  if  we  move  the 


tensive  movement  of  (he  image  in  the  same  direc- 
tion, hut  the  amplification  of  the  image  is  somewhat  in- 
creased, Conversely,  any  movement  of  the  convex  lent 
toward  the  eye  is  attended  with  a  Bomewhal  less  exten- 
sive movement  of  the  image  in  the  same  direction,  and 
the  amplification  of  the  image  i-  somewhat  diminished. 
This  change  in  the  amplification  ol  the  inverted  image 

in  ametropia  giv<  - 
to  a  characteristic  phe- 
nomenon in  the  hi. 

les  of  astigmatism, 
namely,    a    change    in 
the   apparent    form   of 
the   disk   of  the   optic 
nerve,  according  as 
convex  lens  i-  held  at  a 
iter  or  1,  v.  distance 
in  front  of  the  observed 
eye.     In   mixed    astig- 
matism i  Am  —  Al 
vol.  i.,  p.   101)  the  eye  is  virtually  myopic  in  the  princi- 
pal  meridian   of   greatest  refraction     \|,,.   and  hype:: 
tropic  in  the  principal  meridian  at  right  angles  to  this  me- 
ridian.   It  follows  that,  in  moving  the  convex  lens  farther 
away  from   the  eye.  the  amplification   of   the  image  in- 
creases in  the  direction  of  the  ocular  meridian  of  gre; 
refraction,  and  diminishes  in   the  direction  of  the  nt 
dian  of  least  refraction,  so  that  the  optic  disk,  which  is, 
as  a   rule,  actually  circular,   appears  oval.      If,  now 
move  the  convex  lens  nearer  to  the  observed  eye.  the  am- 
plification will  diminish  in  the  direction  of  the  meridian 


lfl~J± 
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lens  nearer  to  the  eye,  the  movement  of  the  image  toward 

the  eye  will    he  somewhat  less   than    the  movement   of  the 

lens,  and,  at  the  same  time,  the  amplification  of  die  image 
will  lie  somewhat  increased.  In  myopia,  on  the  other 
hand  (see  Fig.  2578),  any  increase  in  the  distance  of  the 
convex  lens  from  the  eye  is  attended  with  a  somewhat 


B*        B' 

Fig.  26TT. 

of  greatest  refraction,  and  will  increase  in  the  direction 
of  the  meridian  of  least  refraction,  until,  at  a  certain  dis- 
tance from  the  eye.  the  two  diameters  become  equal  ;  on 
passing  this  point  the  inequality  reappears,  but  with  the 
direction  of  the  long  and  short  diameters  of  the  oval  re- 
versed. In  compound  hypermetropic  astigmatism  (H  + 
Ah),  simple  hypermetropic  astigmatism  (Ah),  simple 
myopic  astigmatism  (Am),  and  compound  myopic  astig- 
matism (M  •  Ann.  the  change  in  the  apparent  form  of 
tin-  disk,  which  depends  wholly  on  the  degree  <>t  astig- 
matism, is  precisely  the  same  as  in  mixed  astigmatism  : 

only  the  distance  at 
which  the  lens  must  l>e 
held  from  the  eye,  in 
order  to  permit  the  disk 
to  lie  seen  under  its 
normal  circular  form, 
is  different  for  each 
particular  case. 

This    change  in   the 
apparent  form  of  thein- 
verted  image  of  the  op- 
tic disk  in  astigmatism 
is   necessarily  attended 
with    some    indistinct- 
ness of  outline,  hut  this 
practically      adds 
rather      than      del 
from,  the  conspii 
ness  of  the  phenomenon.     In  the  case  of  the  retinal  \  i  - 
the  definition  varies  greatly,  according  as  they  happen  to 
lie  approximately  in  the  direction  of  one  or  the  other  of 
the  dia met ei's  of  tin-  oval.      Both  the  distortion  of  the  in- 
verted image  of  the  disk,  and  the  inequality  in  the  defini- 
tion of  the  vessels  which  lie  in  the  direction  of  the  two 
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principal  meridians,  may  be  made  to  disappear  by  the 
very  simple  expedient  of  rendering  the  convex  lens  itself 
astigmatic  by  holding  it  at  an  angle  to  the  visual  axis, 
-which  angle  must  be  greater  or  less  according  to  the 
grade  of  astigmatism  to  be  overcome.  Thus  we  have,  in 
the  indirect  method  of  examination,  a  ready  means  not 
only  of  detecting  the  higher  grades  of  astigmatism  and 


and  if  hypermetropic,  to  use  the  strongest  convex  cor- 
recting glass  through  which  he  can  obtain  a  distinct  view 
of  the  details  of  the  fundus  ;  if  emmetropic,  he  should 
train  himself  to  observe  the  fundus  of  an  emmetropic  eye 
without  a  correcting  glass,  and  in  examining  a  myopic 
or  a  hypermetropic  eye  he  should  learn  to  select  the  par- 
ticular concave  or  convex  correcting  glass  which  suf- 


FlG.  2579. 


of  estimating  the  direction  of  the  meridians  of  greatest 
and  least  refraction,  but  also  of  provisionally  correcting 
the  astigmatism  for  the  purposes  of  observation. 

The  ample  field  of  view,  conjoined  with  as  intense  an 
illumination  as  can  be  utilized,  the  convenient  degree  of 
enlargement  of  the  retinal  picture  (usually  a  little  more 
than  threefold),  the  fact  that  the  conditions  of  visibility 
of  the  fundus  are  not  materially  affected  by  hyperme- 
tropia,  or  by  any  but  the  highest  grades  of  myopia,  and 
the  facility  with  which  the  disturbing  influence  of  astig- 
matism may  be  annulled  by  giving  an  oblique  position  to 
the  lens,  all  combine  to  render  the  indirect  method  par- 
ticularly available  whenever  we  wish  to  obtain  a  general 
view  of  a  large  area  of  the  fundus.  On 
the  other  hand,  for  the  examination  of 
the  fundus  in  detail,  and  under  a  greater 
magnifying  power  (about  fourteenfold 
when  the  virtual  image  is  referred  to  the 
distance  of  eight  Paris  inches,  at  which 
we  ordinarily  view  the  inverted  real  im- 
age), and  especially  in  measuring  the  re- 
fraction of  the  observed  eye,  the  direct 
method  offers  advantages  which  are  en- 
tirely its  own.  The  two  methods  are, 
therefore,  to  be  cultivated  side  by  side, 
each  supplementing  the  other,  and  the 
two  together  affording  the  means  of 
studying  the  fundus  with  a  thoroughness 
not  so  perfectly  attainable  by  the  use  of 
either  method  alone. 

In  order  to  be  able  to  use  both  methods  equally  well, 
and  so  to  obtain  from  each  the  best  service  of  which  it  is 
capable,  it  is  of  the  first  importance  that  the  observer 
eliminate  all  complications  arising  from  the  unregulated 
exercise  of  his  own  accommodation.  This  most  impor- 
tant end  can  be  attained  only  by  training  ourselves  to 
make  all  examinations,  as  well  by  the  indirect  as  by  the 
direct  method,  under  the  uniform  condition  of  complete 
accommodative  relaxation.  And  here  the  learner  has, 
first  of  all,  to  suppress  an  instinctive  tendency  to  accom- 
modate for  the  short  distance  at  which  he  knows  that 
the  object,  or  its  image,  actually  lies.  Hence,  in  prac- 
tising the  direct  method,  the  learner  should  be  made  to 


rices  exactly  to  overcome  its  myopia  or  hypermetropia. 
In  practising  the  indirect  method  the  learner  should  also 
acquire  the  habit  of  viewing  the  inverted  image  with 
relaxed  accommodation,  which  he  will  accomplish,  if 
emmetropic,  by  looking  through  a  convex  lens  of  about 
5  dioptrics  power  (20  centimetres  =  8  inches  focus) 
placed  immediately  behind  the  hole  in  the  ophthalmo- 
scopic mirror  ;  or,  if  hypermetropic,  by  substituting  for 
this  lens  such  other  lens,  of  shorter  focus,  as  shall,  in  ad- 
dition, correct  his  manifest  hypermetropia  (Hm,  see  vol. 
iii.,  p.  777);  if  myopic,  he  should  similarly  employ  the 
convex  or  concave  lens  which  accurately  adjusts  his 
own  far  point  (/')  for  the  distance  of  20  centimetres  (8 


Fig.  2580. 


inches) ;  and  only  in  the  particular  case  in  which  his  far 
point  lies  at  this  distance  (M  =  5  dioptrics  =  i)  should 
he  practise  the  indirect  method  without  a  correcting 
glass. 

The  use  of  a  convex  correcting  glass  in  the  indirect 
method  of  examination  is  shown  in  Fig.  2579 ;  for  the 
use  of  a  concave  or  convex  correcting  glass  in  the  direct 
method  of  examination  see  Figs.  2567  and  2568. 

A  fairly  large  pupil  is  always  desirable  in  ophthalmo- 
scopic examination,  and  in  the  use  of  the  direct  method 
it  is  often  indispensable.  N  evertheless,  it  is  not  always 
advisable  to  make  use  of  a  mydriatic.  As  the  pupils 
contract  both  under  the  stimulus  of  strong  light  and  in 


—  =r=  W, 


Fig.  2581. 


feel  that  he  must  look  not  so  much  into  the  observed  eye 
as  through  it,  as  if  viewing  an  object  lying  far  away 
from  him.  If  himself  myopic,  he  should  accustom  him- 
self always  to  use  the  weakest  concave  correcting  glass, 


connection  with  the  exercise  of  the  accommodation,  it  is 
best  to  conduct  all  ophthalmoscopic  examinations  in  a 
completely  darkened  room  of  considerable  size,  and  pref- 
erably with  walls  of  a  dark  color.     The  general  darkness 
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of  the  room  is  favorable  to  the  dilatation  ol  the  pupil-, 

and  the  consciousness  thai  he  is  in  a m  ol  -Mine  size 

make-  ii  easier  for  the  patienl  to  relax  lii-  ac- 
commodation   when  In1   i-  asked   to  direcl  his 
gaze  toward  some  prettj  large  and  faintly  lighted 
object   upon  the  opposite  wall,     liy  observing 
these  precautions  thecausi  -  which  incite  to 
traction  of  the  pupil-  are,  in  a  great  measure, 
eliminated,  witb  the  Bingle  exception  of  tin-  «ii- 
recl  influence  oi  the  lighl  reflected  into  the  eye 
li\  the  mil  ror      In 
the  greal  majority 
oJ   cases  the  light 
of  a  student's  lamp, 
reflected  from  the 
ordinary    concave 
mirror  of  silvered 
glass,  excites  but  a 


Fig.  25S2. 

moderate  degree  of  contraction,  and,  in  fact,  most  of  the 
necessary  examinations  by  the  direct  method  may  be  sat- 
isfactorily made  bythe  aid  of  this  mirror  without  having 
recourse  to  artificial  dilatation  of  the  pupil.  In  searching 
for  minute  changes  in  the  region  01  the  macula  lutea  it 
is,  however,  generally  advisable  to  make  use  of  a  weak 
mydriatic,  such  as  cocaine,  homatropine,  or  perhaps  a 
very  weak  solution  of  atropia.  If,  for  any  reason,  it  is 
judged  inexpedient  to  instil  any  solution  into  the  eye, 
the  plane  mirror  of  Helmholtz,  made  of  several  layers  of 
unsilvered  glass,  may  sometimes  be  made  to  render  ex- 
cellent service. 

In  order  to  permit  the  patient  to  ( 
upon  a  somewhal  distant  Large 
is  important  that  his  view,  with  the 
under   examination,    be  not    cut    of 
head  of  the  observer.     Eence  it  is  a 
in]  rule,  of  general  application, 
that  the  observer  accustom  him- 
self always  to  use  his  righl  eve  in 
examining  the  right,  and  his  left 
in  examining  I  he  lei  I  eg  e(see  Figs. 
2580  an  I  2581). 

The  ophthalmoscopic  arma- 
mentarium, in  its  simplest  effec- 
tive form,  includes  (1)  a  perfo- 
rata d  concave  minor,  of  about  38 
millimetres  1 1.8  inch)  diameter, 
and   22.5  centimetres  (9  inches) 

focus,   mounted    on   a    handle  of 

about    18  centimetres  (5  inches) 

length,  and  fitted  with  a  rotating 

disk  or  other  simple  mechanism 

by  which  the  required  concave  or 

convex  correcting  glass  may  be  easily  brought  into  place 

behind   the   hole    in   the  mirror;   (2)  a   convex    lens,  of  a 

diameter  of  about  4  centimetres  (1.6  inch)  and  a  focal 


length  of  5  or  <>  centimetres  (2  to  2.4  inches);  and  (3)  a 
good  lamp,  which  should  lie  so  mounted  as  to  admit  of 
its  easy  adjustment  to  about  the  height  of  the  observed 
and  the  observer's  eye.    This  simple  apparatus,  used  in 

B  H  ell  darkened  room,  affords  the  means 
of  thoroughly  exploring  the  eye  in  its 
entire  depth,  from  the  anterior  epitheli- 
um of  the  cornea  back  to  the  retina,  or, 
in  certain  pathological  conditions,  to 
the  choroid  or  even  to  tin  sch  ra. 
If  we  place  the  lamp  a  little  in  front 

of    the    plane   of    the    patient's  eyes,  and 

concentrate  a  (one  of  light  upon  the 
cornea  by  means  of  the  convex  lens 
2582),  the  condition-  of  illumina- 
tion are  very  favorable  to  the  detection 
and  observation  of  any  slight  irregulari- 
ties or  opacities  in  the  cornea,  whether 
Superficially  or  more  deeply  seated,  and 
al-o  of  the  finely  punctate  deposits  \\  Inch 
often  occur  in  or  upon  the  lining  mem- 
brane of  the  cornea  (membrane  of  De* 
cemet).     If  we  change  very  slightly  the 

position  of  the  lens,  so  that  the  cone  of 
li^lit  shall  fall  upon  the  iris,  we  are 
enabled  to  note  Blight  changes  in  the 
texture  of  this  organ,  and  also  any  ir- 
regularities in  the  contour  and  pigmen- 
tation of  the  pupillary  margin.  liy 
concentrating  the  light  upon  the  n 
of  the  pupil,  we  are  similarly  enabled 
to  detect  thin  deposits  of  lymph  obscur- 
ing the  anterior  capsule  of  the  crystal- 
line lens  in  the  pupillary  field,  specks 
of  brown  pigment  detached  from  the 
posterior  surface  of  the  iris  and  adherent 
to  the  lens-capsule,  and  al-o  such  opaci- 
ties as  have  their  -eat  in  the  capsule  or 
in  the  anterior  layers  of  the  crystalline.  If  we  have  pre- 
viously brought  the  eye 
under  the  influence  of  a 

mydriatic,  we  are  enabled 
to"  detect  and  carefully 
study  any  adhesions  (sy- 
nechias) which  may  have 


been  formed  between  any  part  of  the  pupillary  border  and 
the  lens-capsule,  whether  these  be  recent  or  of  indefinitely 
long  standing.     If  the  pupil  is  widely   dilated  by  the 
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mydriatic,  we  may  look  deeply  into  or  through  the  crys- 
talline lens  (<•/.  Fig.  2542)  and  thus  detect  and  observe  the 
various  forms  of  opacity  incident  to  different  types  of 
cataract,  or  we  may  even  look  so  deeply  into  the  vitreous 
as  to  detect  a  mass  of  effused  blood  or  lymph,  or  a  very 
prominent  tumor  growing  from  the  fundus.  In  many 
cases  it  is  desirable  to  make  use  of  a  magnifying-glass  in 
connection  with  this  lateral  or  oblique  focal  illumination, 
for  which  purpose  there  is  nothing  better  than  an  ordi- 
nary doublet  of  about  3.5  centimetres  (1.4  inch)  focal 
length.  By  the  method  of  lateral  illumination  all  objects 
are  seen  by  the  light  which  they  reflect  from  their  sur- 
face, and,  therefore,  in  their  actual  color. 

In  using  the  mirror,  the  lamp  is  placed  a  little  behind 
the  plane  of  the  patient's 
face,  and,  preferably,  on 
the  same  side  as  the  eye 
to  be  examined.     Having 
placed  a  convex  glass  of 
about    20   centimetres    (8 
inches)  focus  behind  the 
hole    in    the   mirror,    we 
throw   the    light 
upon  the  eye  from 
a  distance  some- 
what less  than  the 
focal    length    of 
the  lens.  Looking 
through  the  mir- 
ror,  we    see  the 
field  of  the  pupil 
brightly     illumi- 
nated,   and   of  a 
vivid   red    color, 
whenever  the  me- 
dia are  of  normal 
transparency  and 
the  fundus  is  of 
its  normal  color. 

In  the  presence  of  diffuse  clouding  of  the  cornea  or  crys- 
talline lens,  or  a  turbid  condition  of  the  aqueous  or  vitre- 
ous humor,  the  red  color  of  the  pupil  may  appear  conspicu- 
ously dulled,  or  may  not  be  seen  at  all.  A  circumscribed 
opacity,  on  the  other  hand,  whether  in  the  cornea,  on  the 
anterior  lens-capsule,  or  in  the  substance  of  the  crystal- 
line, appears  black  against  the  red  background  of  the 
fundus.  Motes  and  shreds  in  the  vitreous  appear,  also,  as 
a  rule,  under  the  form  of  black  bodies,  intercepting  the 
red  light  from  the  fundus,  but  in  rare  instances,  as  in  the 
case  of  the  crystalline  plates  of  cholesterine,  they  may 
reflect  so  much  light  as  to  sparkle  brilliantly  {synchysis 
Bcintillans).  If  a  fixed  opacity  has  its  seat  at  or  very  near 
the  centre  of  motion  of  the  eyeball  (about  fourteen  milli- 
metres behind  the  vertex  of  the  cornea),  it  will  undergo 
little  or  no  change  of  actual  position  when  the  observed 
eye  is  turned  in  different  directions  ;  if  in  front  of  this 
centre,  it  will  move  in  the  direction  in  which  the  eye 
is  turned,  and  if  behind  the  centre,  it  will  move  in 
the  opposite  direction.  The  greater  the  distance  at 
which  the  body  lies  in  front  of  or  behind  the  centre, 
the  greater  will  be  the  range  of  its  excursions.  Thus  a 
spot  in  the  cornea  will  move  through  a  larger  arc  than 
an  opacity  at  the  depth  of  the  anterior  lens-capsule, 
and  this,  in  turn,  will  move  through  a  larger  arc  than 
one  situated  at  or  near  the  posterior  capsule.  Inas- 
much as  the  pupil  and  the  anterior  lens-capsule  lie  at  the 
same  depth  within  the  eye,  an  opacity  situated  at  the 
front  of  the  lens  maintains  a  nearly  constant  position 
when  referred  to  the  bright  field  of  the  pupil,  while  a 
spot  on  the  cornea,  or  in  the  deeper  layers  of  the  lens, 
makes  conspicuous  excursions  across  this  field  ;  in  the 
one  case  in  the  direction  in  which  the  eye  is  turned,  in 
the  other  case  in  the  opposite  direction.  Still  another 
point  to  which  the  motion  of  a  visible  body,  lying  deeply 
within  the  eyeball,  may  be  referred  is  the  bright  image 
of  the  light  reflected  from  the  front  of  the  cornea. 
In  whatever  direction  the  observed  eye  is  turned,  this 
bright  reflex  is  always  seen  at  the  point  on  the  cornea 
which  lies  nearest  to  the  eye  of  the  observer  ;  it,  there- 
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fore,  offers  an  approximately  fixed  point,  to  which  the 
movements  of  a  body  lying  at  any  depth  in  the  eye  may 
be  referred  with  a  very  considerable  degree  of  accuracy. 
Still  holding  the  mirror  at  a  little  less  than  the  focal 
distance  of  the  correcting  lens  it  may  happen 
that  we  obtain  a  distinct  view  of  the  details  of 
some  part  of  the  fundus.  This  can  occur  only 
in  myopia  of  a  high  grade,  in  which  the  unaided 
eye  forms  an  inverted  image  of  its 
fundus  at  some  point  within  a  few 
inches  of  its  cornea  (cf.  Fig.  2569), 
or  in  a  very  high  grade  of  hyperme- 
tropia.  In  such  a  case  wTe  may  make 
a  slight  rotary  movement  of  the  han- 
dle of  the  mirror,  and  so  slightly 
change  the  position  of  the  image 
of  the  flame  at  the  fundus  ;  as 
this  image  passes  out  of  the  field 
of  view  in  the  direction  in  which 
the  mirror  is  turned,  its  inverted 
image,  in  front  of  the  eye,  will 
move  out  of  the  field  in  the  op- 
posite direction  ; 
in  hypermetropia 
the  movement  of 
the  virtual  image 
of  the  flame  will 
be  in  the  direction 
in  which  the  mir- 
ror is  rotated.  If, 
while  looking  at 
the  inverted  im- 
.  age  of  the fundus, 
)  we  bring  the  mir- 
v  ror  nearer  to  the 
eye,  we  presently 
reach  a  point  at 
which  the  details 
of  the  picture  are 
lost.  We  next  advance  the  mirror  to  the  usual  position 
for  the  observation  of  the  fundus  in  the  erect  image,  name- 
ly, within  5  centimetres  (2  inches)  of  the  cornea  of  the 
observed  eye  (see  Fig.  2583).  At  this  short  distance  the 
field  of  view  is  much  enlarged  (see  Figs.  2550,  2551,  2553, 
and  2554  ;  cf.  Fig.  2555),  and  the  conditions  are  favor- 
able to  the  detection  and  observation  of  fixed  or  floating 
opacities  lying  deep  in  the  vitreous,  as  well  as  for  the  ob- 
servation of  a  detached  retina,  or  a  tumor  growing  from 
the  fundus.  It  may  also  happen  that  on  approaching  the 
observed  eye  the  details  of  the  fundus  have  become  vis- 
ible, indicating  the  presence  of  hypermetropia  of  a  grade 
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Fig.  2685. 


in  excess  of  the  power  of  the  convex  glass  behind  the 
mirror.  In  such  a  case  we  may  proceed  at  once  to  ob- 
serve the  degree  of  hypermetropia,  by  bringing  progres- 
sively stronger  convex  glasses  into  position  behind  the 
mirror,  until  the  measure  of  the  hypermetropia  is  reached. 
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If.  od  approaching  the  eye,  the  details  of  the  fundus  are 
not  Been,  or  arc  seen  hui  imli-tiiirth .  through  the  convex 
glass  "f  Ave  dioptrics,  we  may  exchange  it  fi 
sivelj  weaker  convex  glasses,  or  for  concave  glasses  of 
progressive^  greater  power,  until,  bj  noting  the  charac- 
ter and  power  of  th  rhich  ii*  -i  affords  a  perfectly 
distinct  view,  we  have  obtained  ;  measurement 
of  the  refraction.  If,  in  the  e  successive  ob 
servations  with  glasses  "t  different  power,  we  at  fire 
a  distinct  view  of  only  such  of  the  retinal  vessels  a 
respond  in  direction  to  one  <>t  the  ocular  meridians,  and 
with  Borne  other  ulass  we  obtain  an  equally  distinct  view 
of  the  vessels  corresponding  in  direction  t"  the  meridian 
;it  right  Hi.].  -  ii  the  former,  we  have  both  established 
the  presence  of  regular  astigmatism  and  obtained  the 
data  for  the  determination  of  its  type  and  the  measure- 
ment of  its  grade.  If.  as  sometimes  happens,  we  Bee 
tin'  Bame  vessels,  or  parte  of  vessels,  under  different  de- 
grees  "f  definition,  according  as  we  view  them  through 
different  parts  of  the  cornea,  we  have  to  do  with  acase 

of  irregular  refraction  (irregular  astigmatism  i  de] hut 

probably  upon  some  irregularity  in  the  contour  of  the 

cornea.     In    such  „ 

a  case  the  bright 
reflex  from  the 
cornea  maj  pre- 
sent conspicuous 
variations  in  size 
and  in  shape,  de- 
|.i  odent  '»n  differ- 
ences in  the  con- 
tour of  the  reflect 
ing  surface  [n 
keratoconus  (coni- 
cal cornea),  of 
even  low  grades, 
the  distortion  of 
the  retinal  picture 

ami  the  changes  in 
the  form  and  size 
of  the  corneal  re- 
Ilex  are  very  char- 
acteristic. 

We  may  now 
withdraw  the  mir- 
ror to  a  distance 
of  30  centimetres  '1  foot),  or  a  lit- 
tle more,  from  the  observed  c\ e, 
bringing  at  the  same  time  the  con- 
vex  lens  of  about  20  dioptrics  (5 
centimetres  =  2  inches,  focus)  into 
position  at  a  little  less  than  its 
principal  focal  distance  in  front 
of  the  cornea  (see  Pig.  2584).  At  this  stage  the  begin- 
ner may  encounter  a  very  troublesome  obstacle  to  his 
view  of  the  interior  of  the  eye  from  the  bright  reflex 
images  of  the  flame  or  mirror  formed  by  the  two  surfaces 
of  the  convex  lens,  the  one  virtual,  and  lying  behind  the 
lens,  the  oiler  real,  and  lying  in  front  of  the  lens.    When 

the  lens  is  held  exactly  concent  lie  with,  and  at  right  an- 
gles i".  a  line  connecting  the  pupils  of  the  observing  and 
the  observed  eye,  the  two  reflex  images  lie  also  in  this 
line,  and  may  thus  completely  cut  off  the  view  into  the 
eye.  Both  images  arc  however,  easily  got  oul  of  the 
way,  either  by  moving  the  convex  lens  into  a  position 
somewhat  eccentric  to  the  line  of  si-ht.  or  by  slightly 
rotating  the  lens,  bo  as  to  separate  the  two  images  and 
displace  themin  opposite  directions.  The  convex  lens, 
held  at  somewhat  less  than  its  focal  distance  in  front  of 
the  eye.  considerably  magnifies  a  spot  in  the  cornea,  or 
in  the  field  of  the  pupil,  as  sen  from  behind  the  hole  in 
the  mirror,  and  the  conditions  arc  favorable,  generally, 
to  tiie  inspection  of  these  parts  of  the  eye.    We  max  in  \t 

turn  our  attention  to  the  details  of  the  fundus,  as  seen  in 

the  inverted  image,  at  about  the  position  of  the  anterior 
principal  locus  of  the  convex  lens,  looking  at  it,  for  rea- 
sons already  given,  through  a  convex  ulass  nt  about  5 
dioptrics  (N  inches  focus),  placed  behind  the  hole  in  the 
mirror.     Having  displaced  the  two  reflex  images  formed 


bj  the  convex  lens  by  moving  it  a  little  to  one  side  or  by 
giving  it  a  position  not  exactly  at  right  angles  to  the  line 
ot  Bight,  we  may  encounter  a  further  obstacle  to  a  view 
of  the  fundus  from  the  reflex  image  formed  by  the  ante- 
rior surface  of  the  cornea.  This  will,  however,  give  no 
trouble,  except  in  the  particular  case  where  the  vertex  of 
rnea  of  the  observed  eye  is  directed  exactly  toward 
i lie  hole  in  the  mirror,  a  Blight  deviation  of  the  gaze  in 
any  direction  suilioimr  to  displace  the  bright  reflex  from 
tral  region  of  the  pupil.  Inasmuch  as  the  inspec- 
tion <»f  the  regit f  the  macula  involves  the  turning  of 

the  observed  eye  in  the  exact  direction  of  the  eye  of  the 
observer,  the  indirect  method  is  not  favorable  to  obtain- 
ing a  good  view  of  this  part  of  the  fundus.  Neverthe- 
less, we  may  often  Bucceed  in  eliminating  much  of  the 
disturbance  from  the  reflex  image  by  making  lateral 
movements  of  the  convex  lens  in  different  directions.* 

Jt  happens  not  infrequently  that  in  moving  the  convex 
lens  in  a  lateral  direction  a  loop  of  a  retinal  blood 
appears  to  change  conspicuously  in  form.  This  is  an 
i  lleei  of  parallax,  and  is  dependent  on  the  fact  that,  by 
the  lateral  movement  of  the  lens,  the  line  of  Bight  is  con- 
siderably deflect- 
\  '''■    so    that    we 

really  look  at  the 
vessel  as  from  a 
different  point  of 

view.  A  loop  of 
a  retinal  artery  or 
vein,  lj  ing  in  a  plana 
perpendicular  to  the 
general  surface  of  the 
fundus,  may  appear  at 
a  straight  line  when 
viewed  from  a  point 
directly  in  front,  but 
\\  ill  show  some  degree 
of  curvature  when 
viewed  from  cither 
side.  Hence,  by  mak- 
ing considerable  i  x 
cursionswith  the  lens, 
a  seemingly  straight 
portion  of  a  blood- 
vessel may  sometimes 
be  made  apparently  to 
bend  to  tlie  one  side 
or  the  other,  or  per- 
haps to  both  sides  in 
succession:  the 
amount  of  apparent 
bending  will  depend 
upon  the  actual  height 
of  the  loop  and  the  extent  of  the  lateral  excursions  of  the 

For  the  inspection  of  the  rest  of  the  fundus,  including 
the  disk  of  the  optic  nerve,  the  conditions  are  altogether 
favorable.  To  see  the  optic  disk,  which  is  situated  a 
little  io  the  nasal  dde  of  the  posterior  pole  of  the  eye. 
the  patient  must  turn  his  eye  a  little  in  the  same  direc- 
tion, which  he  will  most  easily  and  surely  accomplish  by 

looking  a  little  to  the  temporal  side  with  the  eye  not  mi- 
examination.  To  obtain  a  view  of  the  peripheral 
regions  of  the  fundus,  the  patient  must  turn  his  eye  in 
the  direction  of  the  part  to  be  examined,  the  detai  s 
which,  as  seen  in  the  inverted  image,  will  appear  to  move 
in  the  same  direction.  The  changes  in  the  apparent  form 
of  the  inverted  image  of  the  disk  in  astigmatism  have 
been  already  described  (see  p. 

The  ophthalmoscopic  mirror  may  be  used  at  a  very 
long  range,  say  of  about  one  metre,  in  the  investigation  of 
the  refractive  condition  of  the  eye.     Couper  (1872 


•The  ceometricnl  n\is  ..f  the  cornea  does  not  exactly  coincide  with 
the  line  uf  sight,  the  latter  cut  nea  a  little  io  the  nasal  side  of 

its  vertex,  the  tanner  cutting;  the  retina  a  little  to  the  nasal  side  of  th* 
macula.     Hence  theoornea]  reflex  does  not,  ae  «  rule,  exactly  cover  the 
image  "f  the  macula.     The  anple  which  the  axis  of  the  cornea  mat 
the  line  of  sight  Is  known  as  the  angle  a  (Donders) ;  it  is  greatest  in  hy- 
permetropic eyes,  ami  h;i?t,  sometimes  even  negative,  in  myopic  eyes. 


Fir,.  3586. 
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recommended  the  use  of  a  special  concave  mirror,  of 
somewhat  less  than  one  metre  focal  length,  which  gives  a 
brilliant  illumination  at  a  long  range.  If  the  observed 
eye  is  myopic  in  any  degree  exceeding  one  dioptric  (A),  it 
forms  an  inverted  image  of  its  illuminated  fundus  at  one 
metre  or  less  in  front  of  its  nodal  point,  and  the  details 
of  some  portion  of  this  image  may  be  seen  from  behind 
the  hole  in  the  mirror. 
As  at  this  distance  the  field 
is  extremely  small  (cf.  Fig. 
2569),  it  may  happen  that 
at  the  first  glance  nothing 
but  the  red  color  of  the 
fundus  is  distinguishable, 
so  that  the  patient  may 
have  to  turn  his  eye  slight- 
ly in  different  directions 
before  one  of  the  retinal 
vessels  comes  into  view. 
If  the  observer  looks 
through  a  convex  glass,  of 
say  5  dioptrics  (8  inches 
focus),  placed  behind  the 
hole  in  the  mirror,  he  may 
easily  calculate  the  dis- 
tance of  the  image  from 
the  observed  eye,  from 
the  distance  at  which  he 
sees  the  vessel  sharply  de- 
fined. If  astigmatism  is 
present,  such  of  the  reti- 
nal vessels  as  are  visible  will  be  seen  to  lie 
in  a  meridian  corresponding  to  one  or  the 
other  of  the  principal  meridians  of  the  (as- 
tigmatic) eye.1 

A  plane  mirror,  at  the  distance  of  one 
metre,  gives  but  a  very  small  image  of  the 
flame  at  the  fundus,  and  the  field  of  view 
is  also  very  small  ((/.  Fig.  2552).  Neglect- 
ing entirely  the  details  of  the  fundus,  and 
regarding  only  the  image  of  the  flame  as  a 
whole,  the  distinction  between  hypermetro- 
pia  and  myopia  may  be  made  by  simply 
observing  the  direction  in  which  the  image  moves  when 
the  direction  of  the  illuminating  beam  is  changed  by 
slightly  rotating  the  mirror.  This  test  turns  on  the 
fact  that  in  hypermetropia  the  image  which  we  see  is 
virtual,  and  is  situated  behind  the  observed  eye,  while  in 
myopia  it  is  a  real  image,  and  is  situated  in  front  of  the 
observed  eye.  Hence,  in  hypermetropia  the  image  is 
seen  to  move  into,  across,  and  out  of  the  field  of  view  in 
the  direction  in  which  the  (plane)  mirror  is  rotated  ;  in 
myopia  the  movement  is  in  the  opposite  direction.  As 
the  details  of  the  image  are  not  regarded  in  this  test,  no 
correcting  glass  is  used  behind  the  mirror,  unless  it  be 


Fig.  2587. 


Fig.  25S3. 

needed  to  correct  a  high  grade  of  ametropia  in  the  eye  of 
the  observer.  In  this  test  it  amounts  practically  to  the 
same  thing  whether  we  speak  of  the  movements  of  the 
bright  image,  or  of  the  borders  of  the  surrounding  dark 
area  against  which  it  is  seen  projected,  and  it  so  happens 
that  the  attention  of  writers  who  have  cultivated  this 
method  has  been  directed  rather  to  the  movements  of  the 
dark  border  (shadow)  than  to  the  image  of  the  illuminat- 


ing flame.  Hence  the  name,  shadow-test,  hy  which  this 
method  is  commonly  designated.  Under  the  mistaken 
impression  that  the  so-called  shadow  is  in  some  way  pro- 
duced by  the  cornea,  the  incorrect  and  misleading  name 
/,■(/■( i toscopy  has  been  widely  adopted ;  retinoscopy  is 
scarcely  more  appropriate.  Perhaps  the  least  objection- 
able name  that  has  been  suggested  is  koroscopy — from 
nSpr],  pupil  (Landolt) ;  the 
word  pupilloscopy,  used  also 
by  Landolt,  is  a  mongrel.2 

As  a  rule,  an  eye  under 
ophthalmoscopic     examina- 
tion relaxes  its  accommoda- 
tion, and  this   is  especially 
true  in  hypermetropia  of  the  ||| 
higher  grades,  in  which  the 
latent    hypermetropia   (HI), 
which   evades  detection  by 
the   usual  subjective    tests, 
is     generally     very     large. 
Ophthalmoscopic    measure- 
ments of  hypermetropia  are, 
therefore,  often  much  more 
accurate   than    those  made 
with  the  aid  of  test-letters, 
unless  the  latter  are  made 
under  complete  paralysis  of 
the  accommodation.     In  the  case  of 
certain  careless  or  obstinate  patients, 
of    some   illiterate   persons,    and  es- 
pecially of  young  children,  the  oph- 
thalmoscope is  indispensable  in  the 
diagnosis   of    ametropia    in    all    its 
forms. 

Two  principal  types  of  the  oph 
thalmoscope  are  to  be  especially  dis- 
tinguished, namely,  those  adapted 
to  the  examination  of  the  fundus  by 
the  direct  method,  and  those  in 
which  an  inverted  real  image  of  the 
fundus  is  formed  by  the  aid  of  a 
convex  lens.  The  former  type  ap- 
pears, fully  developed,  in  the  origi- 
nal instrument  of  Helmholtz,  the  in- 
ventor of  the  ophthalmoscope  ;  the 
latter  was  perfected  by  Ruete,  with- 
in the  year  following  the  publication 
of  the  discovery  of  Helmholtz.  The 
invention  of  Helmholtz  consists  es- 
sentially in  the  discovery  of  the  fun- 
damental fact  that  the  fundus  can  be 
seen  by  looking  through  a  mirror 
from  which  light  is  reflected  into  the 
eye  ;  Ruete,  by  the  combination  of 
concave  mirror  and  convex  lens, 
found  the  means  of  viewing  the  fun- 
dus in  a  strongly  illuminated  real 
image.  Helmholtz,  in  turn,  by  a  de- 
velopment of  the  experiment  of 
Briicke,  showed  that  it  was  possible 
to  see  the  details  of  the  fundus,  in  the 
inverted  image,  by  direct  illumina- 
tion, and  with  no  other  apparatus  than 
a  convex  lens.  The  subsequent  de- 
velopment of  the  ophthalmoscope  has 
been  confined  to  changes  in  minor 
details,  and  to  modifications  designed  fig_  2589. 
to  facilitate  certain  special  uses. 

The  experiment  of  Briicke  (see  Fig.  2548)  solved  the 
problem  of  the  illumination  of  the  fundus  by  direct 
light ;  the  addition,  by  Helmholtz,  of  a  convex  lens  (see 
Figs.  2559  to  2561)  made  it  possible  also  to  see  the  de- 
tails of  the  fundus  in  the  inverted  image  ;  by  the  addition 
of  a  refracting  prism  to  the  lamp  (see  Fig.  2549)  the  same 
principle  is  extended  to  the  examination  of  the  fundus  in 
the  erect  image. 

It  is  entirely  practicable  to  illuminate  the  fundus  by 
direct  light,  and  view  the  image,  whether  erect  or  in- 
verted, in  the  mirror.     Thus  in  the  arrangement  shown 
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in  Fig  2550  it  Is  possible,  though  generally  less  con- 
venient 10  place  the  lampal  I. .  and  t"  rievi  the  image,  by 
reflection,  from  L;  using  an  electric  lamp  al  Loral  I.. 
ii  is  quite  practicable  for  tv  aed  at  1/ 

and  L,  i"  new  the  fundus  ol  0  al  the  same  time.     I  »>■ 

monstrating  ophthal- 
moscopes I 

m  rvers  are  based  on 

this  principle.* 
Again,  the  efferent 
j  pe  ncils  i  manating 

from  different    pari- 

of    the    illuminate 

area  al    the   fundus 

may  be  divided  just 

behind  the  mirror, 
bo  that  each  half,  after  two  reflections,  Bhall  enter  the 
corresponding  eye  of  the  observer.  The  binocular  oph 
thalmoscope,  like  the  binocular  microscope,  gives  Bome 
degree  of  stereoscopic  effect  I 

Fixed  ophthalmoscopes,  as  distinguished  from  oph- 
thalmoscopes in  which  the  mirror  and  the  convex  lens 
are  held  by  the  two  hands  of  the  observer,  have  been  de- 
vised in  considerable  number;  they  have  been  used  in 
measuring  the  details  of  the  fundus,  in  making  draw  ings 
of  the  fundus  in  normal  and  pathological  states,  and,  i  - 
pecially,  in  demonstrating  the  ophthalmoscopic  picture 
toanumberof  persons  in  succession.}    Their  prototype 

*  in  every  reflecting  ophthalmoscope  there  are  two  points  of  vli  ■■.  at 

Which  the  eye  oi  ai Tver   may   be  stationed,  and  receive  rays  of  light 

i'i  ■  i-ii  the  illuminated  fundus,  namely,  the  usual  and  mi  posi- 

tion, which  i-  imrj  hind  the  mirror,  and  ■  less  (avi 

ti  m  ■  i by  the  side  oi  the  lamp.    The  use  of  an  electric  lamp  ms 

hie  to  see  the  details  of  the  fundus  from  a  station  in  its  immediate 
vicinity,  whenever  the  rays  reflected  from  the  mirror  are  parallel  or  di- 
vergent, a-  i-  the  ease  when  a  plane  or  a  Blightly  convex  mirror  is  used  : 

the  sai lition  is  realized  also  In  flic  use  of  the  concave  mirror,  when- 

i  .i  the  distance  of  the  mirror  from  the  inverted  image  is  less  than  its 
focal  length.  With  a  concave  mirror  of  a  focal  length  less  than  its  din 
tance  from  the  place  of  the  inverted  image,  a  twice  inverted 

image  Of  the   fundus   may  lie  formed    at    some  point   between  the  minor 

and  the  lamp.    A  third  point   of  view  may  he  obtained  by  deflecting  a 
part  of  the  efferent  rayc  al  some  point  between  the  observed  eye  and  the 
mirror.    This  is  effected  in  the  "ghost"  ophthalmoscope  of   Lai 
(Klinische  UonatsblStter  fur  Augenheilkunde,  B.  63 1.  1868) :  bj  Inb 
inga  sheet  of  polished  transparent  glass,  set  al  an  angle  ol  about  46°,  in 
the  path  of  the  illuminating  and  theeffereni  raj  tter  are  in  part 

I  by  the  sheet  of  glass,  and  in  pari  reflet  ted  t 

iriginal  course.    Soi >f  the  rays  which  ha  aefor- 

mation  of  the  inverted   image  may  be  deflected   U> 

from  a  small  plane  mirror  in  front  of  and    partialh  covering  the  central 
iminating  mirror;   or  s-  i  the  same  rays  may- 

he  similarly  deflected  bj  a -mail  reflector,  preferably  a  totnlly-reflei 
right  prism,  placed  just  behind  the  illuminating  mirror      Demonsti 

ophths  g n    :  iction  have  been  devised  bj  DeWecker 

and  Roger    Bulletin  de  l'Acadei  ences,  1870),  and  bj  SicheljVs 

(Annates  d'Ocnlistique,  1872).     By  alightl]  separating  theta 

their  mbs  in  the  binocular  ophthalmoscope  o 

and  cutting  them  off  square  at  their  end~.au  ophthalmoscope  for  1 

rvers  maybeproduci  er  !  Revue  medicule  di   Nancy,  lvll  : 

a  fourth  observer  may  see  the  fundus  reflected  from  the  illumine 
mirror  in  the  direction  of  the  light. 

>  '    ,  ,  probabl    the  Hi      to  construct  a  binocular  ophthalmo- 

a  small,  perforated  plane  mirror,  Bet,  at  anan    ■  a    IS     behind 
ole  in  the  illuminating  minor,  deflected  o  part  of  the  efferent  rays 
In  u  direction  at  rig  o  the  line  of  sight,  and  a  Becond  plane  mir- 

ror, parallel  I  i  an  I   ab  ■  tt    six  centimetres  distant   from  the  othi 

lie  second  eyeof  tl bserver.    The  two r 

pictur  :  but  notwithstandit 

mi  to  h..\ e i  a  ■  :  '•  iew 

than  when  but  oi I  und  Landolt,  G 

Handbuch  ten   Augenht        ndi  160)     Tl  e  Bj  t 

binocular  ophthalmoscope  of  good  construction  is  that  ot  Q  raud-Ti 
in  whit  traversed  the  right  half  of  the  hole  In  the 

miri   i  ;ht,  and  the  othei   half  to  the  left,  and  both 

are  again  reflected  observer.    All  this  is  very 

simply  accomplish  two  obliquely  cul  ends  of 

Ind  the 
mirror  t  Ann  lies    •  ,  xlv„  1861  l      B3 

:  1  ument,  by  1  d  Hi  Isch,  ll  1-  made  of  a 

little  'and  more  costly.     A  further 

modification  by  Ooodu  the  application  ol  the  principle 

oomm  in  op  ■  which  the  imagi  prnifled 

(Report  of  the  Fourth  International  Ophthalmological  1  I  ondon, 

'i  no  latest  ch  ingi  cope  is  by  its  inventor,  who 

has  notchi  1  lal  ends  of  the  1  wo  rhomb 

small  central  opening,  bebii  placed  a  ectric 

lamp  (( iiraud  Teuton  :    Inns  e   d'Oi  il  bo  1886). 

I  Ph.  Ruete  1   Der  Lug.  n  pli    1    and  d  is  1  ipton  eter.  .  1852. 

The  Epkens  Danders  ophthalmoscope  (18! 

mounted  1  n  >    land  ird,  an  1  d  the  measurement  of  the  details 

of  the  fundus  as  seen  In  the  ei  Ulrich  (Hei 

imbined  the  mirror  and  object- 


Fig.  25»2. 


be  found  in  the  original  form  <>f  the  ophthalmoscope 
ol   Ruete.     The  camera   lucida  may  be   used  with  any 
fixed  ophthalmoscope.* 
Ophthaln  have  also  been  constructed  with  a 

bination  of  mirrors,  by  means  of  which  an  observer 
may.  -with  one  eye,  see 
the  fundus  of  liis  other 
( ■;,  e  :  by  another  an 
mint  of  mirrors  an  in 
of  the  optic  disk  is  formed 
at  the  macula  of  the  same 
eye.  These  are  curiosities 
of  ophthalmoscopy,  f 

The  ophthalmosci 
which  have  won  a  perma- 
nent place  in  the  arma- 
aentarium  of  the  ophthal- 
mic practitioner  are  all 
based  directly  upon  the  re- 
flecting ophthalmoscopes 
of  HeTmholtz  and  Ruete. 
A  few  typical  forms  must 
be  briefly  noticed. 

The  '  >ph thalmoscope  of 
II.  lnihi.li/.  (1851),  perfect- 
ed in  some  of  its  details  by  the  in- 
itrument-maker  Rekoss,  is  shown  in 
Fig.  2585.  The  two  revolving  disks, 
at  the  back  of  the  mirror,  have  each 
five  O]  in  four   of  w  Inch   are 

mounted    concave    glasses,    varying 
from  six  to  thirteen  inches  focus,  thus 
giving  twenty  combinations   varying 
-  .':  1  — :;  dioptrit  s)  to  - 
■  ics  .     The  mirror,  made  of  three 
l,i\  1  rs  of  \  1  ry  thin  plate-glass,  is 
ai  an  anolr  of  56   to  the  plane  of  the 
revolving  disks.     The  lamp  is  placed 
a  little  behind  the  plane  of  the  obst  r- 
virs  pupil,  necessitating  the  use  of  a 
screen,  to  shade  the  observed  eye  from  tin- direct  light. 
The  purpose  of  the  <  glasses,  in  the  two  disks,  is  to 

permit  the  details  of  the  fundus  to  be  distinguished  not- 
withstanding the  presence  of  myopia  of  the  observing  or 
of  the  observed  eye.  or  .  f  lmth." 

The  ophthalmoscope  of  Ruete  (16    .  f  a  per- 

lens  in  a  short  metal  tube,  to  the  side  of  which  the  candle  ale 

1      Hasner  1  Pragt  r  \  lerh  Ij  ihre 
and  used  a  separate  lamp  :  both  the  mirror  and  the 

ject-lens  on  trunnions.     H.  Liebreich  (Archiv  fur  Ophth 
constructed  his  larger  ophtlu  bj  mounting  an  instrument 

tiallylike  Hasner's  upon  a  standard  ami  fixing  the  head  of  1 

lal  rest.     With  this  ophthi 
orate  col. 'ted  representations  of  the  fundus  figured  in  his  Atlas  der  Oph- 
thalmoscopic (Bcr  in,  1863).     Burke  (Ophthalmoscope  reflectenr,  Havre. 
I~s7 1  1   cot  i  ophthalmoscope  in  which  a  second  com 

mirror,   of    1  about   S   inch-  takes  the  plaa 

the  ti-  ens  in  examinations  by   the  indirect  method.     Carter 

rth  International  Ophthalmol.  Ixm- 

don,  1^"'.'    mi  ■    parts  of  the  ordinary  I  ilmo- 

■  1  on     D  enlarged  scale,  upon  separate  stands  resting  on  a  1 
four  feet  long;  the  lirror,  4  inches  in  d 

focal  length,  and  the  object-lens,  of  8  inchi  of  4 

inches.     The  patient's  head  is  supported  by  a  chin-rest  fixed  to  the  end 
of  the  table  opposite  to  the  -land  supporting  ttie mirror.      In  all  (rradi 
myopia  .-■■.■  fundus  is 

1  between  the  -and  the  observed  eye,  in  which  case  the 

lens  lak.s  no  part  in  the  formation  of  the  image,  but  nets  on! 
nifier  of  the  ii  I  1  by  the  eye  itself;  in  high  grades  of  hyp.: 

tropia,  on  the  other  hand,  the  inverted  image  is  form..!  at  a  distance  fitr 

i  the  principal  focus  of  the  object-lens,  and  the  field  of  vi-i 

Ball. 

*  Thi  th  the  Epkcns-Dondcrs  ophthalmo- 

i  and  with  the  of  Liebreich  ;  Moves  (Transac- 
tions of  the  American  Ophthalmological  Society.  I  ilso  applied 
it  to  1                                                          peof  Carter. 

•  Helmholtx    (Beschreibung    eines    Augenspii  lSJli  de- 

1  a  simple  method  by  which  an  observer  may,  by  looking  in  a  mir- 
B  the  illuminated  pupil  ■  t  one  of  his  own  eyes  with  the  olhei  • 
indung  und  die  Autopsie  11.it  dem  Auf 
.,n   arrangement  ot   ligl  t   and  mirror  by 
which  an  eye  ma)    1  picture  of  its  own  optic  disk,     i 

maim  rs,  Leipzig,  1868)  combined  a  perfoi 

plane  mirror,  a  reflect  ng  prism,  and  three  convex  lenses  in  such  a  1 
ner  thai  with  one  eye  a  view  is  obtained  of  the  fan. his  of  the  oilier  eye  in 
line.     Variations  of   this  apparatus  have 
1  b]  Giraud-Teulon  (Annates  d'Oculistlque,  xlix.,  IStiS)  and 

.US. 
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forated  concave  mirror  and  two  vertical  standards  for 
holding  lenses,  all  mounted  in  line,  on  a  horizontal  bar 
(see  Fig.  2586).  With  a  convex  lens  of  1.5  Paris  inch 
(4  centimetres)  focus,  mounted  on  the  first  standard  at 
a  distance  of  one  Paris  inch  in  front  of  the  cornea  of  the 
observed  eve,  the  inverted  image  is  formed  about  four 
centimetres  in  front  of  the  lens,  and  is  seen,  about  two  and 
a  half  times  magnified,  by  the  observer  looking  through 
the  hole  in  the  concave  mirror.  A  second  convex  lens, 
of  4.5  or  of  3  Paris  inches  (12  or  8  centimetres)  focus, 
mounted  on  the  second  standard  at  some  distance  beyond 
the  position  of  the  inverted  image,  affords  the  means  of 
viewing  this  image  under  an  increased  amplification.  A 
concave  lens,  mounted  on  one  of  the  standards,  is  used 
in  the  examination  by  the  direct  method  ;  by  moving  the 
standard  to  and  fro  along  the  horizontal  bar,  two  or  three 
concave  glasses  of  different  focal  lengths  are  made  to 
serve  in  rendering  the  details  of  the  fundus  visible  in  all 
grades  of  myopia.4  Ruete's  fixed  ophthalmoscope  be- 
comes an  ordinary  hand-ophthalmoscope  when  the  mirror 
and  the  convex  lens  are  dismounted,  and  are  held 
by  the  two  hands  of  the  observer. 

Coccius(1853)  attached  a  convex  lens  to  a  plane 
mirror  in  such  a  position  that  the  illuminating 
rays  pass  through  the  lens  before  impinging  upon 
the  mirror  (see  Fig.  2587).  The  conjoined  effect 
of  the  convex  lens  and  plane  mirror  is  essentially 
that  of  a  concave  mirror.5 

Zehender  (1854)  substituted  a  convex  mirror  of 
6  Paris  inches  (16  centimetres)  radius  of  curvat- 
ure, for  the  plane  mirror  in  the  instrument  of 
Coccius,  thus  making  it  possible  to  obtain  from  a 
single  convex  mirror  the  effect  also  of  a  plane,  or 
of  a  concave,  mirror  (see  Fig.  2588). 6 

A  convex  mirror  offers  a  slight  theoretical  ad- 
vantage over  a  plane  mirror,  as  does  the  latter 
over  a  concave  mirror,  in  examinations  by  the 
direct  method,  and  the  instruments  of  Coccius 
and  of  Zehender  have   been   especial   favorites 
with  some  excellent  observers.     They  arc,  how- 
ever, somewhat  more  difficult  to  manage  than 
the  concave  mirror,  and  are,  at  present,  but  little 
used.     In    practice,    the   perforated   concave   mirror   is 
found  to  answer  very  perfectly  for  almost  all  examina- 
tions, whether  by  the  indirect  or  the  direct  method  ;  for 
a  few  cases  the   polarizing  plane  mirror  of   Helmholtz 
maintains  its  superiority  over  all  rival  inventions. 

The  ophthalmoscope  of  Helmholtz,  with  the  two  Rc- 
koss  disks,  includes  all  that  is  required  for  the  convenient 
measurement  of  the  refraction  by  the  direct  method,  pro- 
vided only  that  the  disks  be  made  large  enough  to  con- 
tain a  few  more  glasses,  and  that  the  selection  of  the 
glasses  be  made  with  special  reference  to  this  use.  This 
seemingly  obvious  improvement  was,  however,  long  de- 
ferred. Meanwhile,  a  few  exceptionally  careful  observ- 
ers had  ophthalmoscopes  made  with  a  large  clip,  to  re- 
ceive any  one  of  the  series  of  glasses  in  the  oculist's 
trial-case  (Donders),1  or  with  two  such  clips,  intended 
to  hold  a  spherical  and  a  cylindrical  glass  (Noyes),8  or 
contented  themselves  with  a  smaller  series  of  glasses, 
fitted  to  a  cell  or  small  clip  at  the  back  of  the  mirror 
(Jaeger).9 

Luring  (1869)  was  the  first  to  fit  the  ophthalmoscope 
with  disks  containing  a  series  of  glasses  sufficient  for  the 
accurate  measurement  of  the  refraction,10  and  it  is  to  this 
improvement  that  we  must  largely  ascribe  the  general 
recognition  of  the  importance  of  objective  optometry  as 
now  practised.  Wadsworth  (1876)  substituted  a  small 
mirror,  of  15  millimetres  diameter,  for  the  larger  concave 
mirror  in  ordinary  use,  setting  it  at  a  fixed  angle  of  20° 
to  the  plane  of  the  lens-bearing  disk,  and  mounting  it  in 
such  a  manner  as»  to  admit  of  its  being  turned  in  any  re- 
quired direction."  Following  out  this  suggestion,  Lo- 
ring  devised  two  modifications  of  the  mirror,  one  in  which 
a  small  segment  is  cut  off  from  one  side  of  the  mirror, 
which  is  hung  by  a  hinge  at  this  border  to  a  revolving 
setting,  the  other,  the  so-called  tilting  mirror,  in  which 
a  segment  is  cut  off  from  each  side,  and  the  mirror  is 
swung  on  two  pivots  at  the  two  extremities  of  its  long 


(vertical)  diameter.1-  The  ophthalmoscope  of  Loring, 
as  thus  perfected,  is  the  type  of  a  thoroughly  good  in- 
strument for  all  practical  uses  ;  as  made  by  Mr.  II.  W. 
Hunter,  of  New  York,  it  is  a  model  of  elegance  and  fine 
workmanship. 

The  essential  points  in  the  construction  of  a  good  oph- 
thalmoscope are  few  and  simple.  The  best  material  for 
the  concave  mirror  is  silvered  glass,  which  should  be 
very  thin,  in  order  that  the  sides  of  the  central  perfora- 
tion rna}7  encroach  as  little  as  possible  upon  the  effective 
area  of  the  opening  when  the  mirror  is  set  obliquely  to 
the  line  of  sight  ;  any  excess  of  thickness  above  .3  milli- 
metres (J-g  inch)  is  both  unnecessary  and  injurious.  The 
central  hole  should  be  about  3.5  millimetres  (.14  inch)  in 
diameter  (Knapp),*  and  its  unpolished  margin  should  be 
covered  with  a  dull,  black  pigment  to  prevent  the  forma- 
tion of  a  disturbing  reflex  at  this  point  ;  the  alternative 
expedient  of  removing  the  silvering  from  a  small  central 
area  of  the  mirror  is  not  to  be  commended.  A  mirror 
made  of  polished  metal  is  more  difficult  to  keep  in  order, 


Fig.  2593. 


and,  unless  in  very  perfect  condition,  reflects 
much  less  light    than    a   mirror  of  silvered 
glass.     The  focal  length  of  the  mirror  should 
be  about  22.5  centimetres  (9  inches)  ;  this  is 
a  convenient,  focal  length  for  examinations 
by   the   indirect  method,  and  in  the   direct 
method  the  effect  is  not  very  different  from 
"IP       that  of  a  plane  mirror  (see   Fig.  2553).     The 
IP         mirror  should  be  so  mounted  as  to  admit  of 
its  being  inclined  as  much  as  20°,  or,  per- 
haps, 25°,  to  the  plane  of  the  correcting  glass,  and  it  is 
very  desirable  that  it  be  so  arranged  that  it  can  be  also 
turned  in  its  cell.     For  the  latter  reason,  and   also  be- 
cause the  mirror,  when  lying  flat  in  its  cell,  is  in  closer 
proximity  to  the  correcting  glass,  the  writer  prefers  the 
hinged  mirror  of  Loring  to  the  favorite  tilting  mirror  now 
in  general  use. 

The  correcting  glasses  should  be  so  mounted  as  to  ad- 
mit of  their  automatic  centration,  and  of  the  easiest  pos- 
sible change  from  one  glass  to  another,  without  inter- 
rupting the  observation  by  removing  the  instrument  from 
its  position.  The  series  of  lenses  should  be  sufficiently 
large  to  include  the  entire  range  of  hypermetropia  and 
of  myopia,  with  intervals  as  small  as  can  be  taken  note 
of  by  the  observer  ;  a  common  interval  of  1  dioptric  (-/„-) 
will  suffice  for  most  practitioners,  others  may  be  able  to 
utilize  an  interval  as  small  as  .5  dioptric  (-h).  A  combina- 
tion of  a  larger  and  a  smaller  Rekoss  disk,  or  of  a  full 
disk  with  about  a  quadrant  of  another  disk,  is  sufficient 

*  H.  Knapp  (Archives  of  Ophthalmology  and  Otology,  iv..  i.,  p.  41, 
1ST4)  made  comparative  trials  of  a  number  of  mirrors  with  holes  varying 
from  one  to  five  millimetres  ;  "  the  best  illumination  was  obtained  by  an 
opening  in  the  mirror  of  3.5  or  3.75  millimetres  in  diameter." 
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to  mi  1 1  Mm  si  requirements  ;  the  glasses  in  the  principal 
disk  Bhould  be  ol  Bomewhal  greater  diameter  than  the 
hole  in  the  mirror  (about  5  millimetres,  =  .2  inch);  those 
in  the  id  disk  Bhould  be  a  little  larger  (about  7  milli- 
metres .88  inch  in  diameter).  Thetwo  disks  Bhould 
bi  as  thin  as  the  curvature  of  tin  111  permit,  and 

they  Bhould  be  mounted  in  the  i  rible  proxim- 

ity to  each  other  and  to  the  back  of  the  mirror. 

The  handle  of  the  ophthalmoscope  Bhould  be  no(  less 
than  11  or  r>  centimetres  (5.5  or  6  inches)  long,  measur- 
ing from  the  centre  of 
the  mirror,  and  it  should 
be  large  enough  (at  Least 
1  centimetre  .4  inch, 
in  thickness)  to  admit  of 
its  being  firmly  and  easily 
held  in  the  hand.  As, 
with  this  length  of  han- 
dle, it  is  not  quite  easy 
to  reach  the  edge  of  the 
principal  disk  with  the 
finger,  a  cog-and-rack 
mechanism  (Cretes),  a 
.  bee!  i  Loring),  or  a 
trai  n  of  cog  -  w  heels 
2594.  (Noyes)    has    sometimes 

been  added  ;  a  very  full 
scries,  "i  no  less  than  seventy-four  glasses,  has  also  been 
mounted  in  a  long  endless  chain  in  the  place  of  the  usual 
iv\  olving  disk  (( louper).18 

If  the  observer  is  simply  hypermetropic  or  myopic,  he 
may  apply  his  personal  correction  to  the  correcting  glass 
found  by  observation  (see  p.  305);  if.  however,  he  is 
astigmatic,  it  is  always  better,  and  sometimes  absolutely 
necessary,  to  add  to  the  ophthalmoscope  such  a  glass  or 
pair  of  glasses  as  may  be  required  to  correct  his  vision 
for  infinite  distance.  The  glass  or  glasses  for  this  per- 
sonal correction  should  be  a  little  larger  than  the  glasses 
in  the  second  disk  (about  !i  millimetres  =  .30  inch,  in 
diameter)  and  should  be  mounted  immediately  behind  ii  ; 
in  astigmatism,  of  even  as  low  a  grade  as  1  dioptric  ( /  l, 
its  correction  adds,  materially,  both  to  the  sharp  defini- 
tion of  the  picture  and  to  the  observer's  quickness  of 
perception. 

Fig.  2589  shows  the  back  of  an  ophthalmoscope  made 
forthe  writer,  in  1876,  by  Hunter.14  It  is,  in  fact,  one 
ol  Lorine/s  smaller  oph- 
thalmoscopes, with  the  ad- 
dition of  a  second  small 
disk — a  construction  adopt- 
ed, a  little  later,  by  Uadal. 
in  France.  Substituting 
I  18  and  -13  for  +14  and 

—  14,   the  order   in    which 

isses  are  brought  into 
use  becomes  precisely  the 
same  as  in  the  ophthalmo- 
seo] f    Badal    and  in  the 

later    ophthalmoscopes  of 

Loring  ;  w  itli    i  .5  and  —.5 
in    the    place   Of     -I    7    and 

—  7.  as  figured,  an  interpo- 
lation of  .5  dioptric  may 
be  made  iietw een  the  limits 
+  6.5  and  —  6.5.  A  third  disk,  with  two  glasses,  serving 
also  as  a  cover  to  the  .smaller  disk  (Fig.  2590),  or  a  set- 
ting of  the  form  shown  in  Fig,  2591,  affords  the  means 
of  applying  such  correction  as  an  ametropic  observer 
may  find  advantageous.     The  opthalmoscope of  Loring, 

with  tilting  mirror,  in  the  form  preferred  by  its  author, 
is  shown  in   Pigs.  2592  and  2598."    The  small,  inclined 

mirror  of   Wad-worth,   and  the  adaptati if   it    in    the 

hinged  mirror  of  Loring,  are  shown  in  Fiu-.  2594  and 
2595.  ' 

In  Plate  XX.  are  Bhown  the  norma]  ophthal 
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OPHTHALMOSCOPE,  IN  GENERAL  MEDICINE. 
"  In  the  whole  histi >ry  of  medicine  there  is  no  more  beau- 
tiful episode  than  the  invention  of  the  ophthalmoscope, 
and  physiology  has  few  greater  triumphs.  With  it  it  is 
like  walking  into  nature's  laboratoryand  '  seeing  the  Infi- 
nite in  action,'  since  by  its  mean-  w e  are  enabled  to  look 
upon  the  only  nerve  in  the  whole  body  which  can  ever 
lie  open  to  our  inspection  under  physiological  conditi 
and  to  follow  in  a  transparent  membrane  an  isolated  cir- 
culation from  its  entrance  into  the  eye  through  the  arte- 
ries to  its  exit  in  the  veins." ' 

By  its  means  we  are  able  to  study,  daily,  morbid  changes 
in  every  form  and  variety,  from  the  slightest  congestion 
to  the  most  marked  inflammation,  and  may  often,  through 
its  agency,  obtain  the  lirst  warning  of  disease  in  some 
distant  organ,  as  the  heart,  the  kidneys,  tin-  spleen,  the 
brain,  or  the  -pine. 

Thus  lias  the  invention  of  Helmholtz,  in  1851,  given 
to  us  a  most  powerful  aid  in  diagnosis,  and  placed  the 
ophthalmoscope  a-  one  of  the  foremost  instruments  of 
precision  in  physical  diagnosis. 

At  the  same  time  it  is  hut  just  to  remember  that  it  is 
not  a  cerebri  .scope  in  the  sense  that  so  many  writers  on 
neurology  would  lead  us  to  believe.  (For  a  description 
of  i lie  healthy  fundus  of  the  eve,  see  the  preceding  arti- 
cle.) 

The  ophthalmoscope  may  he  of  great  value  to  the  phy- 
sician in  hi-  daily  practice,  for  by  its  means  many  ob- 
scure Bymptoms  may  he  traced  which  would  otherwise 
remain  unknown.  It  is  well  known  that  often  the  in- 
terior of  the  .ye  i-  diseased  before  any  failure  of  vision 
manifests  itself,  and  if  in  this  early  period,  when  the 
patient  is  under  the  can-  of  the  general  physician,  with 
indefinite  Bymptoms,  the  ophthalmoscope  he  used,  it  may 
reveal  albuminuric  retinitis,  or  perhaps  the  beginning  in- 
flammation of  the  optic  nerve  due  to  tumor  of  the  brain. 
Thus  in  a  large  number  of  diseases  intraocular  changes 
occur,  and  may  be  observed  by  the  ophthalmoscope  with- 
out difficulty. 

Tile  chief  change-  in  the  fundus,  or  bottom  of  the  eye. 
of  interest  to  the  physician,  are  those  seen  in  the  retinal 
vessels  and  the  optic-nerve  entrance,  as  congestion,  neu- 
ritis, or  atrophy,  and  those  taking  place  in  the  retinal  tis- 
sue. We  shall  mention  some  ol  'the  more  common  and 
usual  forms  of  eye  lesion  only. 

Diseasi  of  thi  Brain. — Tumors.  Optic  neuritis  occurs 
in  about  three-fourths  of  all  tumors  of  the  brain,  usually 
occurring  on  both  Bides  alike  and  of  equal  intensity. 

The  vision  is  very  frequently  unimpaired  at  tirst,  and 
may  be  so  throughout.  In  such  cases  it  is  that  the  oph- 
thalmoscope is  of  great  value  in  the  diagnos 

The  following  case,  Been  by  the  writer  at  Charity  Hos- 
piial.  illustrates  this  point  :  A  male,  aged  thirty,  had,  for 
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six  months  previous  to  observation,  severe  pain,  con- 
stantly increasing  in  severity,  in  the  frontal  region.  The 
initial  lesion  of  syphilis  occurred  two  years  before  ;  the 
patient  was  of  florid  complexion  and  stout;  his  gait  was 
unsteady,  and  his  speech  was  slow  ;  there  was  no  paralysis. 
Vision  was  normal  in  each  eye,  but  ophthalmoscopic  ex- 
amination in  the  right  eye  showed  media  clear,  with 
well-marked  papillitis,  and  great  swelling  ;  the  retinal 
vessels  were  tortuous  and  turgid,  and  a  few  points  of  ex- 
travasation of  blood  along  their  course  were  visible  ; 
neuro-retinitis,  with  "  choked  disk  "  well  marked.  Eleva- 
tion of  papilla  one-tenth. 

In  the  left  eye  a  similar  condition  of  the  fundus  ex- 
isted, with  the  arteries  in  several  places  covered  by 
exuded  material.  After  treatment  for  two  months  the 
u  pearance  of  the  optic  nerve  changed  to  that  of  atrophy, 
the  oedema  of  the  nerve  and  retina  giving  way.  The  pa- 
tient died,  and  at  the  autopsy  the  diagnosis  made  by  the 
ophthalmoscopic  picture  was  verilied  by  the  finding  of  a 
syphilitic  tumor  of  the  right  corpus  striatum. 

I  also  well  remember  another  case,  showing  the  value 
of  the  ophthalmoscope  in  the  diagnosis  of  tumor  of  the 
brain  before  loss  of  vision  was  manifest.  It  was  in  the 
person  of  a  boy  who  complained  of  severe  headache,  and 
only  one  other  symptom,  viz.,  blepharospasm.  Oph- 
thalmoscopic examination,  however,  revealed  marked 
signs  of  Stauungspapille,  that  is,  a  swollen  nerve,  look- 
ing angry  and  as  if  soaked  in  glycerine,  the  outline  being 
dim  and  indistinct ;  the  blood-vessels  were  tortuous,  and 
the  veins  were  greatly  swollen.  The  picture  of  choked 
disk  due  to  brain  tumor,  once  seen,  will  never  be  forgot- 
ten. In  this  case  the  vision  was  absolutely  normal,  as 
the  retina  in  the  region  of  the  macula  had  not  yet  been 
invaded  ;  the  patient  died,  and  at  the  autopsy  a  cystic 
tumor  was  found  at  the  base  of  the  brain,  impinging  on 
the  left  optic  thalamus. 

The  size  of  the  brain  tumor  and  the  intensity  of  the 
optic  neuritis  seem  to  have  no  relation,  as  frequently  at 
post-mortem  examinations  a  very  small  tumor  may  be 
found  in  cases  in  which  the  intra-ocular  symptoms  were 
most  marked,  and  vice  versa.  The  rapidity  of  the  growth 
of  the  tumor  has  probably  more  to  do  with  this  than  the 
size  ;  for  when  it  grows  slowly  the  brain  accommodates 
itself  to  the  foreign  body. 

Often  the  tumor  and  the  neuritis  correspond  in  their 
course,  each  being  acute  or  chronic  ;  the  more  usual 
form  is  the  acute,  and  if  the  patient  survive  long  enough 
the  optic  nerve  undergoes  atrophy,  more  or  less  complete, 
according  to  the  extent  of  the  inflammatory  process. 
Hence  the  great  necessity  of  an  early  diagnosis  before 
much  damage  is  done  the  optic  nerve  by  the  inflamma- 
tory exudation. 

Abscess.  Optic  neuritis  occurs  in  a  considerable  num- 
ber of  these  cases,  and  the  following  instance  is  an  ex- 
ample where  the  ophthalmoscope  wras  confirmatory  of 
the  diagnosis  of  abscess  of  the  brain  : 

Male,  aged  fifty,  for  three  years  had  had  a  chronic  sup- 
purative inflammation  of  the  middle  ear,  which  culmi- 
nated in  mastoiditis,  with  marked  cerebral  symptoms, 
such  as  severe  pain  in  the  head,  slow  pulse,  facial  paraly- 
sis, divergent  strabismus,  contracted  pupil,  and  semi- 
coma. Ophthalmoscopic  examination  made  at  this  time 
showed  venous  engorgement  and  optic  neuritis  ;  the  pres- 
ence of  this  optic  neuritis  led  to  the  diagnosis  of  abscess 
of  the  brain.  At  the  autopsy  an  abscess  of  the  right 
cerebellum,  the  size  of  a  black  walnut,  w-as  found.  The 
mastoid  cells  were  free  of  pus,  the  tympanic  cavity  con- 
taining only  a  few  drops. 

Cerebral  hiemorrhage  gives  very  rarely  any  ophthal- 
moscopic picture  ;  but,  on  the  contrary,  cases  of  retinal 
hemorrhage  give  warning  to  us  of  the  probable  future 
occurrence  of  haemorrhages  into  the  brain. 

Hemiopia  is,  however,  a  frequent  occurrence. 

Hyperaemia  of  the  brain  does  not,  as  a  rule,  affect  the 
retinal  circulation,  this  being  regulated  apparently  by 
the  intra-ocular  tension.  This  fact  is  so  well  known  by 
the  ophthalmologist  that  when  he  hears  of  cerebral 
hyperaemia  being  diagnosed  simply  by  the  ophthalmo- 
scopic appearance  of  the  optic  nerve  he  is  incredulous, 


for  it  is  only  after  marked  and  prolonged  congestion  of 
the  brain  that  the  retinal  vessels  become  changed. 

Anaemia  of  the  brain,  on  the  contrary,  does  show  oph- 
thalmoscopic changes  in  the  fundus,  especially  in  cases 
of  leucocythaemia,  or  in  cases  of  ana-mia  of  the  brain,  the 
result  of  severe  haemorrhages,  as  from  gastric  ulcers  or 
the  like.  In  such  cases  the  appearance  of  optic  neuritis 
is  present,  and  also  exudations  into  the  retina,  with  hae- 
morrhages, the  whole  retina  having  lost  its  natural  color, 
and  being  of  a  yellow-white  appearance.  These  cases 
are  apt  to  terminate  in  atrophy  of  the  optic  nerve  and 
complete  blindness. 

Softening  of  the  brain  from  embolus  of  a  cerebral  ar- 
tery will  occasionally  cause  sudden  amaurosis,  and  the 
ophthalmoscopic  examination  will  reveal  anaemia  of  the 
retina,  with  narrow  arteries  and  veins.  In  other  cases, 
where  the  middle  cerebral  is  occluded,  increased  work 
is  put  on  the  ophthalmic  artery,  and,  as  a  result,  a  venous 
hyperaemia  of  the  retinal  vessels  and  congestion  of  the 
optic  disk  are  seen. 

Miliary  cerebral  aneurisms  have  thus  far  shown  no 
characteristic  eye  lesion,  although  at  post-mortem  exami- 
nations the  retinal  vessels  are  found  to  be  affected  with 
minute  aneurisms,  similar  to  those  found  in  the  brain.  It 
is  highly  probable  that  in  the  future  this  condition  will 
be  noticed  during  life,  and  will  be  found  to  be  confirm- 
atory of  the  cerebral  disease. 

Hydrocephalus  interuus  frequently  produces  optic  neu- 
ritis, and  atrophy  of  the  nerve  is  the  usual  sequence.  As 
a  rule  it  affects  both  sides. 

In  the  cerebral  diseases  of  children  the  ophthalmoscope 
in  a  series  of  observations  showed  the  following  ocular 
changes :  In  63  cases  of  intracranial  disease  a  morbid 
condition  of  the  fundus  oculi  was  seen  in  47  ;  of  these  18 
were  cases  of  neuro-retinitis,  13  of  neuro-retinitis  and 
papillary  engorgement,  4  of  congestion  of  the  optic  nerve, 
4  of  optic  neuritis,  2  of  atrophy  (consecutive),  and  6  of 
atrophy. 

Meninges. — In  tubercular  meningitis  it  is  not  uncom- 
mon to  find  tubercles  of  the  choroid  associated  with 
general  miliary  tuberculosis  ;  but  where  only  tuberculosis 
of  the  pia  mater  is  found,  very  strangely,  they  are  seldom 
seen  in  the  choroid.  Frequently,  however,  in  this  dis- 
ease, when  tubercles  are  not  present  in  the  eye,  a  marked 
stasis  in  the  veins  will  be  seen,  and  occasionally  haemor- 
rhages into  the  retina,  with,  in  many  cases,  oedema  of 
the  papilla ;  the  parts  of  the  retina  lying  in  the  neighbor- 
hood are  turbid,  and,  in  fact,  all  the  appearances  of  a 
neuro-retinitis  descendeus  are  to  be  seen. 

Basilar  meningitis  of  a  chronic  form,  when  any  eye 
lesion  is  present,  shows  the  varying  degrees  of  choked 
disk.  To  distinguish  such  cases  from  those  produced  by 
tumor  of  the  brain  is  very  difficult. 

Meningitis  of  the  convexity  reveals  the  same  symptoms 
in  the  eye  as  those  seen  in  tubercular  meningitis,  minus 
the  tubercles  in  the  choroid.  The  neuro-retinitis  is  apt 
to  be  on  the  same  side  as  the  meningitis. 

Spinal  Cord. — Acute  myelitis.  In  this  disease  the  af- 
fections of  the  optic  nerve,  such  as  neuritis,  are  un- 
known. 

In  tabes  dorsalis  we  frequently  find,  in  the  first  stages, 
amblyopia,  due  to  a  white  atrophy  of  the  optic  nerve, 
which  is  usually  progressive  and  goes  on  to  complete 
atrophy.  At  first  there  will  be  found  a  slight  discolora- 
tion of  the  disk,  which  gradually  becomes  paler,  and  at 
last  white  ;  at  the  same  time  the  nutrient  vessels  of  the 
disk  are  found  to  be  much  diminished  or  invisible,  the 
field  of  vision  is  narrowed,  and  the  sense  of  color  is  dis- 
turbed, green  being  lost  first,  then  red,  and,  finally,  yel- 
low and  blue.  It  is  one  of  the  frequent  complications  of 
tabes,  and  has  been  found  by  Erb,  eight  times  in  seventy 
cases. 

Multiple  sclerosis  supplies  not  unfrequently  cases  of 
atrophy  of  the  optic  nerve  due  to  a  gray  degeneration 
of  its  fibres,  and  going  on  usually  to  white  atrophy. 

Tumors  of  the  medulla  oblongata  furnish  the  same  in- 
tra-ocular picture  as  other  intracranial  growths,  viz., 
"  choked  disk." 

In  anterior  poliomyelitis,  acute  and  chronic,  flushing 
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oi  the  optic  papilla  has  been  noticed,  but  nothing  i 
marki 

In  dementia  pa  atrophj  of  the  optic  nerve  has 

been  found,  and  of  the  white  variety. 

\.  fa  of  the  fifth  cranial  nerve  has  been  thought 

to  be  thi  Ltropbj  of  the  optic  nerve  in  verj 

inRtai 

Besides  the  marked  protrusion 
of  the  eyeball,  we  frequently,  on  ophthalmoscopic  ex- 
amination, find  :i  dilatation  and  tortuosity  of  the  retinal 
veins,  and  this  facl  justifies  the  assumption  of  venous 
byperaemia  of  the  orbital  tissues.  The  function  of  the 
retina  is  usually  unimpaired ;  the  refraction  of  the  i 
however,  is  often  cl  thi  flattening  of  tne 

eyeball,  byperopia  being  found.  Becker  has  reported 
two  (  lontaneous  pulsation  of  the  retina. 

[n  this  disease  all  intra-ocular  signs  are  nega- 
tive.    One  case  of  embolism  of  the  central  artery  of  the 
retina  has  been  reported,  bul  il  is  highly  probable  thai  the 
lar  disturbance  was  due  to  the  cardiac  disease  which 
existed  and  nol  to  the  chi  >rea. 

Elepeated  observations  have  been  made  of 
the  fundus  oculi  during  an  epileptic  seizure,  and  with 
most  conflicting  results.  Some  Btate  that  anaemia,  and 
others  that  hyperemia  of  the  fundus  i-  present.  The 
general  statement  may.  however,  be  made,  thai  during 
the  attack  the  retina  and  optic  disks  are  either  normal  in 
color  or  anamic ;  and  thai  Immediately  after  the  attack 
marked  byperaemia  of  the  fundus,  due  to  congestion  of 
the  veins,  n  ith  relative  emptiness  of  the  arteries,  is  to  be 
found. 

Diseases  of  (hi  Kidneys.  —  It  was  in  the  same  year  that 
Helmholtz  invented  the  ophthalmoscope  that  Landouzy 
made  a  special  study  of  these  affections.  Instead  of  the 
visual  disorders  in  kidney  disease  being  now  looked  upon 
as  interesting  symptoms  in  the  progress  of  the  disease, 
they  have  become  an  index  of  unsuspected  kidney  affec- 
tion and  a  means  of  diagnosis.  The  changes  that  lake 
place  in  the  retina  are,  more  commonly,  retinitis  albu- 
minuria, amaurosis  uraemica,  and  detachment  of  the 
retina. 

Retinitis  albuminuria!  may  occur  in  any  form  of  renal 
inflammation,  and  has  been  seen  in  the  amyloid  degener- 
ation, yet  it  is  more  commonly  associated  with  the  gran- 
ular or  contracted  kidney,  [t  occurs  during  pregnancy 
and  after  scarlatina,  and  may  lie  found  in  cases  of  spon- 
taneous origin.  The  frequency  with  which  it  occurs 
has  been  variously  stated,  e.g.,  Galezowski  found  it  in 
thirty-three  percent.,  Lebert  in  twenty  percent..  Lecorche 
in  twenty-one  per  cent.,  Earles  in  twenty-nine  per  cent., 
and  A\  ers  in  nine  and  one  half  per  cent.  Yoelckers,  out 
of  thirty  cases,  found  two  incident  to  pregnancy,  and  the 
rest  were  associated  with  the  contracted  kidney.  It 
would  thus  seem  thai  aboul  twenty-three  percent,  of 
patients  with  renal  disease  have  disorders  of  vision  at 
some  period  of  the  disease.  ]n  many  cases  the  renal  dis- 
ease is  wed  established  before  the  eye  symptoms  present 
themselves,  while,  on  the  other  hand,  very  often  the  eye 
lesion  js  ihe  tirst  indication  of  general  disease.  Patients 
complain  of  failure  of  vision,  generally  in  both  eyes  sim- 
ultaneously, although  it  has  been  seen  in  one  eye,  the 
other  remaining  normal. 

<•  Appearances.  —  It  is  rare  that  we  have 
the  opportunity  of  seeing  the  tirst  stage  of  the  disease, 
hut  those  who  have  describe  the  appearances  as  those  ,,f 
congestion.  Subsequently,  when  the  patient  presents 
himself  for  treatment,  we  find  cloudiness  of  the  papilla 

ami  of  the  adjacent  retina,  the  nerve  looks  gray  and 
swollen,  its  margin  is  indistinct,  the  retinal  veins  are 
large  and  tortuous,  and  show  points  of  different  color,  ac- 
cording as  they  arc  deep  or  are  •-ecu  more  superficially. 

The  arteries  ate  smaller  or  normal  in  size;  the  retina 
aboul  the  nerve  is  cloudy  and  oedematous,  with  extrava- 
sations of   blood    here  and    there    present,   c caling   ill 

some  instances  the  vessels.  They  are  sometimes  round, 
and  again  irregular  in  shape.    We  also  notice  white  spots 

of  various  si/rs.  from  that  of  a  pin's  point  to  the  size  of 
the  papilla  itself.  In  the  macular  region  we  find,  on  the 
temporal  Bide,  many  tine  whit  i  di  its  radiating  from  it  as  a 


centre.  These  dots  look  very  much  as  if  abrushfulof 
white  kalsomine  hail  been  thrown  upon  the  retina  at  this 
point.      Often   the   previous   cloudiness  Oi    the  retina  in- 

i  oal(  see,  and  Bur- 
round  the  optic  papilla.     If  the  haemorrhages  incn 
the  specks  and  dots  above  the  macula  will  increase  and 
me  confluent. 

Tin-  refraction  of  the  eye   in  .   is  usually  hy- 

pi  topic,  owing  to  the  oedema  of  the  retina.  These  ap- 
pearances are  usually  in  both  eyes  alike,  yet  they  may 
vary.  In  some  they  are  much  le&S  marked",  and  we  I 
"iil\  tin  p,  culiar  appearances  at  the  macula,  without  any 
swelling  of  the  optic  papilla,  and  with  only  few  and  per- 
haps no  haemorrhages. 

These  changes  may  subside  again,  the  white  patches 
becoming  smaller,  the  vessels  which  they  covered  becom- 
again  visi  oudiness  oi  the  retina  subsiding, 

and  tin-  outline  of  the  optic  nerve  appearing.  Only  in 
that  form  foil-  rlalina.  and  in  that  which  accom- 

panies the  nephritis  ol  pregnancy,  do  wesei  occasionally 
complete  absorption;  of  course,  when   the  optic  nerve 
has  had  much  infiltration  in  the  beginning,  more  or 
damage  is  done,  and  atrophy  of  iis  fibres  will  ensue. 

Amaurosis  uramica  is  usually  of  a  transitory  character, 
and  the  opportunity  of  an  ophthalmoscopic  examination 
is  rarely  presented.  When  seen,  the  retina  is  usually 
Swollen  and  (edematous,  and  in  several  cases  the  exuda- 
tion of  serum  has  i„  en  seen  to  he  bo  crreal  as  to  produce 
detachment   of   the  retina,     [n  <  es  no  peculiar 

ophthalmoscopic  picture  is  observed. 

tee. — We  may  frequently  be  led  to  the  diagni 
this  disease  i,y  the  examination  of  the  eye  ;  not  by  the  dis- 
covery of  cataract  that  s,,  commonly  is  seen  in  this  ,|js, 
hut  from  some  slight  impairment  of  vision  caused  by  a  re- 
tinal haemorrhage  due  to  an  extravasation  of  blood  from 
one  "f  the  retinal  vessels.     A  case  was  seen  during  the 
past  year,  of  a  woman,  forty  years  of  age,  who  came  for  the 
relief  of  impaired  vision,  and   by  the  retinal  haemorrl 
diabetes  was  diagnosed.     The  patient  was  not  aware  of 
the  increased  flow  of  urine  until   her  attention  was  called 
to  diabetes  as  a  cause  of  her  eye  trou hie.    The  appearance 
of  haemorrhages  into  the  retina,  with,  at  the  same  time, 

blood  in  the  VltreOUS,  is  apt  to  he  produced  by  diabi  ' 

Diseases  of  the  Heart. — One  of  the  most  common  affec- 
tions of  the  eye  due  to  heart  disease  is  embolism  of  the 
central  artery  of  the  retina,  due  to  a  plugging  ol 
lumen,  and  is  more  usually  found  in  c;ws  of  valvular 
disease.  The  retinal  arteries  are  s.  i  reduci  d  in  size  :.s  to 
be  scarcely  seen,  ami  the  retinal  veins  are  dilated  ;  there 
m:,\  also  be  has rhages  scattered  throughout  the  fun- 
dus, the  retina  being  more  or  less  opaque  in  appearance. 
A  bright,  cherry  spot  will  often  he  seen  in  the  macula. 
Haemorrhages  without  exudation  may  frequently  be  seen 
in  the  retina  as  a  result  of  arteritis.  These  rarely,  how- 
ever, produce  extreme  impairment  of  vision.  Their  chief 
importance  is  the  warning  which  they  give  of  the  condi- 
tion of  the  blood-vessels  in  the  brain  and  throughout  the 
body.  and.  as  previously  mentioned,  such  haemorrh 
occurring  in  the  eye  arc  apt  to  be  forerunners  of  haemor- 
rhages into  the  brain. 

Atheromatous  degeneration  of  the  retinal  vessels  reveals 
itself  by  opacities  in  the  normally  transparent  vascular 
walls,  and  in  some  instances  by  an  obliteration  of  the 
lumen  of  the  vessel.  When  the  patches  of  atheroma  are 
large  the  light  streak  is  diminished  or  alto-ether  absent. 

Hypertrophy  of  the  left  ventricle  is  a  cause  of  retinal 
byperaemia,  the  arteries  and  veins  being  both  engorged. 

Patty  degeneration  ol  the  heart,  which  is  often  accom- 
panied by  a  similar  condition  of  the  arterial  walls,  is 
often  the  cause  of  retinal  haino'ih: 

In  aortic  insufficiency  pulsation  of  the  retinal  vessels 

is  marked  :  the  contrast  between  the  systole  and  diastole 
of  these  vessels  is  wonderful.  During  the  systole  the 
arli  ties  swell  to  a  great  size,  and  then  suddenly  collapse 
and  almost  disappear  during  the  diastole.  The  retinal 
veins  collapse  while  the  arteries  are  rilling,  and  rill  while 
the  arteries  are  collapsil 

Syphilis. — A  form  of  retinitis  has  been  described  as 
retinitis   syphilitica,    and   it    affords    certain    symptoms 
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whereby  it  is  possible  sometimes  to  detect  the  disease  by 
the  ophthalmoscope  alone. 

A  gray  film  seems  to  cover  the  retina,  and  in  the  mac- 
ular region  numerous  punctate  spots,  irregularly  placed, 
and  not  so  bright  as  those  seen  in  the  retinitis  of  renal 
disease  ;  they  also  rapidly  disappear  ;  there  is  not  infre- 
quently a  red  spot  in  the  macula.  Haemorrhages  are 
rare  in  this  form  of  inflammation. 

Syphilitic  retinitis  usually  occurs  with,  or  shortly  after, 
the  secondary  symptoms  ;  it  may  occur  rarely  in  heredi- 
tary syphilis. 

There  is  another  form,  which  is  found  only  at  the 
macula,  and  is  called  central  retinitis. 

Disseminated  choroiditis  is  also  said  to  be  of  syphi- 
litic origin,  especially  when  the  masses  of  exudatiou  are 
small,  circumscribed,  separate,  and  show  no  tendency  to 
coalesce  ;  and  also  when  the  spots  have  a  red  hue  about 
them,  and  are  mostly  situated  at  the  posterior  pole  of  the 
eye.  The  exudations  occur  both  on  the  inner  surface  of 
the  choroid  and  in  its  stroma.  In  the  later  stages  of  the 
disease  the  exudations  are  absorbed,  and  the  white  scle- 
rotic assumes  great  prominence,  the  borders  of  the  atro- 
phic spot  being  fringed  by  choroidal  pigment. 

Lead  Poisoning.— Optic  neuritis  has  been  caused  by  the 
absorption  of  lead  into  the  system,  and  the  optic-nerve 
atrophy  consecutive  thereto  is  usually  complete.  These 
cases  are  fortunately  of  rare  occurrence  ;  we  usually  see 
t hem  in  the  atrophic  stage,  when  the  optic  nerve  is  very 
white.  There  is  little  that  can  be  said  as  to  the  first  stage 
of  inflammation  ;  the  changes  are  probably  the  result  of 
a  low  grade  of  neuritis. 

Quinine  Poisoning. — In  cases  in  which  large  doses  of 
quinine  have  been  taken,  the  ophthalmoscopic  picture,  a 
few  days  afterward,  is  one  of  pallor  of  the  optic  disk,  with 
all  the  "vessels  much  narrowed  ;  the  vision  is  normal,  but 
the  field  of  vision  is  very  much  contracted. 

Chronic  alcohol  and  tobacco  intoxication  frequently  leads 
to  atrophy  of  the  optic  nerve,  consecutive  to  a  low  grade 
of  neuritis  set  up  by  the  action  of  the  alcohol  directly 
upon  the  nerve-fibres. 

I  do  not  believe  that  tobacco  alone  produces  ambly- 
opia, but  that  when  alcohol  and  tobacco  are  both  used 
to  excess  we  get  the  deleterious  results  of  their  poison- 
ous influence. 

Oxaluria  has  been  found  complicated  with  opacities  of 
the  vitreous. 

Acute  General  Tuberculosis. — In  this  disease  tubercles 
are  often  found,  post  mortem,  in  the  choroid  ;  yet  I  have 
failed  after  many  careful  researches  and  examinations  to 
see  any  by  the  ophthalmoscope.  The  tubercle  in  the 
choroid,  when  seen  by  the  ophthalmoscope,  appears  like 
a  yellow-white  spot,  free  from  any  pigmentation.  These 
bodies,  when  seen  during  life,  give  conclusive  evidence 
of  the  general  disease.  They  are  generally  found  at  or 
near  the  posterior  pole  of  the  eye  ;  they  tend  to  increase 
rapidly  in  size  and  number.  Disturbance  of  vision  does 
not  necessarily  result  from  their  presence. 

Typhus  and  typhoid  fever,  and  erysipelas,  have  been 
known  to  produce  optic  neuritis.  The  following  case  of 
optic  neuritis,  following  facial  erysipelas,  in  the  writer's 
practice,  is  sufficiently  rare  to  warrant  its  recital.  A 
male,  thirty-nine  years  of  age,  received  a  slight  cut  on 
the  right  side  of  the  face  near  the  ear  ;  this  soon  became 
affected  with  acute  erysipelas,  the  disease  spreading  over 
the  entire  face.  The  eyelids  were  moderately  swollen,  but 
no  protrusion  of  the  eye  was  noticed.  The  erysipelas 
was  slow  to  yield,  and  on  opening  the  eyelids,  ten  days 
after  the  beginning  of  the  attack,  the  impairment  of  vi- 
sion was  noticed,  although  to  outward  appearances  the 
eye  was  normal.  On  the  fourteenth  day  he  was  seen  by 
the  writer,  and  on  ophthalmoscopic  examination  of  the 
right  eye  the  media  were  seen  to  be  clear,  the  optic  disk 
clear  in  outline,  but  its  substance  milky,  as  was  also  the 
retina  ;  the  vessels  were  distorted  and  tortuous,  and  there 
was  one  small  haemorrhage  in  the  retina,  toward  the  pe- 
riphery of  the  fundus  ;  the  arteries  were  smaller  than 
normal ;  vision  was  £%.  One  week  later  the  eyelids 
■were  well  open,  the  eye  was  clear  and  bright,  and  the 
pupil  was  moderately  dilated  ;  vision  was  the  same,  the 


optic  nerve  was  whiter,  and  the  retina  less  milky  ;  the 
vessels  were  smaller,  looking  as  if  no  blood  entered  them, 
and  the  effused  blood  was  undergoing  absorption  ;  one 
of  the  vessels  looked  like  a  white  cord.  Two  months 
later  the  patient  was  completely  blind  in  the  right  eye, 
the  other  remaining  in  good  condition.  The  only  change 
noticeable  was  the  complete  atrophy  of  the  optic  nerve. 
Drs.  Knapp  and  Coggin  have  reported  similar  cases. 

Cerebrospinal  meningitis  frequently  causes  a  form  of 
irido-choroiditis  of  a  metastatic  type  which  produces 
atrophy  of  the  optic  nerve. 

Malarial  fevers  are  known  to  produce  haemorrhages 
into  the  vitreous,  especial  attention  to  which  has  been  re- 
cently drawn  by  Dr.  C.  S.  Bull,  of  New  York. 

William  Oliver  Moore. 

1  Loring,  E.  G. :  Text-book  on  Ophthalmoscopy.    New  York,  1885. 

OPIUM  (U.  S.  Ph.;  Br.  Ph.;  Ph.  G.;  Codex  Med., 
etc.).  The  above  name,  by  which  the  dried  milky  juice 
of  the  poppy  capsules  is  now  known  in  all  civilized  coun- 
tries, without  re- 
-■_  gard  to  language, 

\  is  developed  from 

the  Greek  bicSs,  sap 
or  juice,  given  to 
it  by  Dioscorides. 
From  ottos  to  o-mov, 
Latin  opion,  and 
Opium,  the  steps 
are  easy.  The  Asi- 
atic Afyu  (Allium, 
etc.)  is  a  corrup- 
tion of  Opion.  An- 
other very  early 
name,     Meconium 

(lJLT)KWVlUV,  uTiKuiveiov, 

from  firjKiiv,  the 
poppy),  appears 
to  have  been  used 
originally  for  the 
extract  of  pop- 
pies,   and    after- 


ward for  Opium  itself. 
Among  other  antiquated 
synonyms  Succus  Thebaic 
cus,  Laudanum,  Mecon, 
Manns  Dei,  Laehryma 
Papaveris,  etc.,  may  be 
mentioned. 

Botanical  Source. — 
Papaver  somniferumlAan., 
Order  Papaveracem,  is  an  annual  herb  with  an  upright, 
nearly  simple  leafy  stem,  milky  juice,  and  large,  showy 
flowers.  The  root  is  yellow,  tapering,  and  branched  ; 
the  stem  cylindrical,  simple  or  slightly  branched,  solid, 
smooth,  or  sparsely  bristly,  generally  glaucous.  Leaves 
numerous,  alternate,  large^  oblong,  with  wavy  or  generally 
serrate  and  pinnatisect  margins,  and  sessile  or  amplexi- 
caul  bases  ;  smooth  and  glaucous,  or  more  or  less  bristly 


Fio,  25UB The  Opium  Poppy  (var. 

nigrum ;     plant     much     reduced. 
(Baillon.) 
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and  spiny.  Flowers  few,  terminal,  and  in  the  upper  axils, 
generally  Bolitary,  becoming  erect  from  drooping  buds, 
Beveral  inches  in  diameter,  regular,  perfect.  Calyx  of 
two  broad,  rounded,  gri  bich  fall  off  as  the 

11a  expands  .  petals,  four, 
brilliantly  colored,  shin- 
ing, than    1< 'iiur.   "!' 
rounded  outlini .  and  usually 
having  a  Bpot  or  eye  at  the 
texture   thin,  delicate, 
itiny.     The  petals  are 
f  brief  duration,  crum- 
pled in  the  bud,  and  falling 

ea  r  1  y  ,      Stamens   mine 

w  ith  narrow,  Hat  filaments  and 

-  in  a  1 1  linear  anthers.  The 
ovarj  N  large,  more  or  less 
globular,  with  a  depressed  tup, 
a  constricted  neck,  and  a 
crown  of  conspicuous,  radiat- 
ing stigmas;  one-celled,  with 


Fig.  2597.— Poppy-capsule,  about 
one-half  natural  size.  (Bullion.) 


Fio.  2508. — Poppy-seed,  considerably 
enlarged.  Section  of  seed.  (Baillon. ) 


large  parietal  placentas.  Ovules  minute,  very  numer- 
ous, scattered  all  over  these  partition-like  placentas. 
Fruit,  a  large,  dry,  rattling  capsule  of  ovoid,  globular, 
pyriforni,  or  compressed  shape,  according  to  the  variety, 
with  a  conspicuously  narrowed  neck  between  it  and  the 
enlarged  receptacle,  It  opens,  when  ripe,  by  small  valves 
beneath  the  stigmatic  rays,  except  in 
Var.  album  (sec  Fig.  2600).  There  are 
numerous  garden  varieties  of  poppy, 
involving  size  (from  one  to  three  feet), 
color  (while,  pink,  red,  violet,  purple, 
yellow i,  shape,  and  size  of  capsule,  and 
fulness  of  flower;  of  these  there  are 
three  of  some  botanical  significance  and 
permanence. 

1.  /'.  somnifei  »»/,  <■<//■.  setigerum  Bois- 
sier,  is  apparently  the  wild  form.  It  is 
sparsely  covered  with  short,  soft  bris- 
tles ;  the  Leaves  are  sharply  lobed  and 
toothed,  the  teeth  each  ending  in  a  sharp 
bristle.  Plant  slender,  and  capsule  com- 
paratively simple,  of  seven  or  eight  pla- 
centae and  stigmatic  rays. 

2.  Var.  glabrum  I  Boissier, 
smooth  or  slightly  hairy,  with  niedium- 
sized,  general!]  red  or  purple,  flowers,  a 
BUbglobular  capsule,  and   usually  gray, 

bluish,  in-  black  seeds. 

:!.  Var.  album  Boissier,  a  larger,  stouter  plant 
than  tin'  preceding,  with  light-green,  glaucous 
foliage,  very  large  flowers,  six  inches  in  diameter,    ^ 
with  usually  white  petals,  and  also  large,  ovoid,  iiuh  -        > 
/us,-,  i,i  capsules  ;  seeds  light-colored. 

of  these  varieties  the  flrsl  grows  spontaneously  in 
the  islands  of  the  Levant  and  in  Southeastern  Europe,  and 
is  nut  cultivated  lor  use  ;  the  second  is  that  cultivated  in 

Asia  Minor,  Egypt,  etc.,  as  a  source  of  opium;  and  the 
third  is  cultivated  extensively  in  Persia,  India,  etc.,  for 
opium,  and  to  a  moderate  extent  in  Europe  to  supply  the 
"  poppj  capsules  "  of  the  market. 

Habitat.  —  The  long-continued  cultivation  of  the 
poppy  has  made  us  native  land  difficult  io  discover, 
inn  ii  appears  to  have  extended  in  all  directions  from 
Asia  .Minor,  where  its  cultivation  antedates  our  knowl- 
edge of  ji.  it  is  now  grown  extensively  in  Asia  Minor, 
Egypt,  Persia,  India,  and  china,  and.  tor  ornament  or 
curiosity,  in  most  other  warm,  tempi  rale  countries. 


Bistort. — This  has  been  in  part  anticipated.  As 
stated  above,  opium  was  mentioned  by  Theophrastus  be- 
fore the  Christian  era,  and  by  Bcribonius  Largue  and 
Dioscorides  soon  after.  Later  still,  Celsus  and  Pliny 
showed  themselves  acquainted  with  it  and  its  property 
of  promoting  sleep  ("  Pharmacographia  ").  From  Asia 
Minor  its  use  extended,  with  all  its  beneficent  and  bane- 
ful powers  io  i io  great  Asiatic  countries,  where  it  bas 
become  as  indispensable  as  tobacco  and  liquor  in  Eur 
and  America.  The  passion  of  the  Indians  and  Chinese 
fi  i  the  dreamy  intoxication  it  induces  made  its  consump- 
tion in  large  quantities  there  an  unavoidable  conscqueni 
but  iis  spread  was  hastened  by  the  policy  of  the  British 
traders  in  India,  who  first  6ent  it  openly,  and  then,  after  it 
was  prohibited  by  the  government,  smuggled  and  forced 
it    into  the    Chinese    markets,    and    finally    succeeded  in 

arousing  the  home  government  to  prosecute  the  disgrace- 
ful so-called   "Opium    War"  against  China,  which  re- 
sulted, about  a  generation  a:_ro.  in  obtaining  free  enti 
for  what  had  become  one  of  India's  most  important  agri- 
cultural products, 

Si. i  betion. — The  poppy  is  abundantly  supplied  with 
laticiferous  vessels,  so  thai  it  cannot  be* wounded  any- 
where without  the  liquid  escaping  :  in  the  stem  they  an- 
in  longitudinal  lines  and  bundles  just  beneath  the  bark, 
but  in  the  capsules  in  an  extensive  system  of  reticulated 
meshes  (see  Fig.  2601)  accompanied  by  spiral  vessels, 
eir..  and  enclosing  the  simple  parenchyma  in  irregular 
roundish  spaces.  These  vessels,  just  before  the  fruit  is 
ripe,  are  so  tilled  with  the  latex  that  it  wells  out  at  the 
slightest  puncture. 

Production. — All  opium  is  the  product  of  cultivated 

plants,  sown  and  tended  with  considerable  care,  and  ad- 
justed in  successive  crops  in  order  to  extend  the  laborious 
task  of  collection  as  much  as  possible.  A  few  days  after 
the  petals  have  fallen  the  collectors  go  through  the  fields, 
take  the  heads  that  are  ready,  one  by  one,  and  make  a 
careful  circular  or  spiral  cut  around  each,  deep  enough 


f/ 


J 

: 

Fio.  2590.— Flower  of  White  Poppy,  less  than  natural  size.    (Baillon.) 

to  go  well  into  the  parenchyma  but  not  through  the  wall; 
the  while  juice  immediately  exudes  and  dries  around  it, 
and  next  day  is  scraped  off  by  the  collector  with  a  knife, 
and  wiped  upon  a  poppy-leaf  or  some  receptacle  that  he 
carries  in  his  left  hand.  As  the  soft  opium  accumulates 
he  moulds  it  into  a  roundish  lump,  and  lays  it  by  to  dry 
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In  all  countries  the  principle  remains  the  same,  while  the 
details  differ.  Instead  of  the  simple  knife  an  instrument 
witha  numberof  points 
may  be  used  to  scarify 
the  capsule,  and  the 
collected  juice  may  be 
moulded  in  different 
forms  or  mixed  with 
other  substances,  ac- 
cording to  the  require- 
ments of  the  trade. 

Description. —  The 
Opium  of  different 
countries  presents  a 
considerable  variety  in 
appearance  and  value, 
and  on  this  account  is 
divided  into  sorts,  each 
taking  the  name  of  the 
country  or  market 
whence  it  comes.  It  is 
a  more  or  less  extracti- 
form  substance,  soft- 
solid  when  recent,  but 
slowly  becoming  hard 


Fig.  2600.— White   Poppy-capsule.     A,   section    showing   the   wing-like 
placenta.     B,  plan  of  the  Flower.     (Baillon.) 

and  brittle,  of  tan-brown,  umber-brown,  or  blackish- 
brown  color,  darkening  by  age  ;  in  some  varieties  of  ho- 
mogeneous, in  others  of 
granular  structure,  in  all  of 
a  disagreeable,  sickening 
odor  that  has  been  termed 
narcotic,  and  has  some  re- 
semblance to  that  of  bruised 
lettuce,  and  of  a  bitter,  nau- 
seous taste.  It  occurs  in 
masses  of  roundish  or  fan- 
tastical shapes,  and  of  vary- 
ing sizes,  from  one  or  two 
ounces  to  half  a  dozen 
pounds.  It  often  contains 
fragments  of  vegetable  (pop- 
py) tissue,  and  generally 
numerous  minute  crystals. 
The  following  are  the  prin- 
cipal sorts : 

1.  Turkey  Opium  (Levant 
Opium,  Smyrna  and  Con- 
stantinople Opiums,  etc.). 
"  In  irregular  or  subglobular 
cakes,  with  the  remains  of 
poppy-leaves  and  fruits  of  a 
species  of  Rumex  adhering 
to  the  surface  ;  plastic,  or  of 
a  harder  consistence  ;  chest- 
nut-brown or  darker,  and 
somewhat  shining ;  internal- 
ly showing  some  tears  and 
fragments  of  vegetable  tis- 
sue. It  has  a  sharp,  narcotic  odor,  and  a  bitter  taste. 
.  .  .  Opium,  in  its  normal,  moist  condition,  should 
Vol.  V.— 21 


yield  not  less  than  nine  per  cent,  of  morphine."  "  Smyr- 
na" and  "Constantinople"  Opiums  are  sometimes  de- 
scribed as  separate  varieties  of  this  sort, 
the  latter  produced  in  the  northern  part 
of  Asia  Minor,  near  the  Black  Sea,  and 
about  Constantinople  itself.  It  is  said 
to  lack  the  granular,  tear-like  structure 
of  the  other,  which  it  otherwise  resem- 
bles.    This  is  Opium  TJ.  S.  Ph.,  etc. 

2.  Egyptian  Opium,  from  Upper 
Egypt.  There  is  a  considerable  amount 
produced,  but  not  much  imported  into 
Europe,  and  practically  none  in  Amer- 
ica. It  is  a  rather  poor  kind,  contain- 
ing from  three  to  six  per  cent,  of 
morphine,  and  is  made  into  hard,  dark- 
colored,  fiattish  cakes  covered  with 
poppy-leaves. 

3.  Persian  Opium  is  not  commonly 
met  with  here,  but  Dr.  Squibb  described 
a  lot  ("  Ephemeris,"  i.,  291)  which  he 
purchased  some  years  ago,  and  which 
was  of  very  good  quality.  It  was  in 
plano-convex  lumps,  of  thirteen  ounces 
each,  of  a  shining,  chocolate-brown 
color,  greasy  surface,  and  fine,  homo- 
geneous structure.  It  yielded,  moist, 
ten  or  eleven  per  cent,   of  morphine. 

Ordinary  Persian  Opium  is  usually  of  inferior  quality. 

4.  East  India  Opium.  This  variety,  although  pro- 
duced in  enormous  quantities,  has  little  interest  for  us, 
as  it  is  either  consumed  at  home  or  exported  to  China  or 
other  Asiatic  countries  ;  never  here.  It  is  made  into  large 
balls,  covered  with  a  sort  of  glutinous  extract  made  from, 
the  thin  liquid  that  drains  from  the  freshly  gathered 
opium,  wrapped  in  poppy-petals,  and  packed  in  coarsely 
powdered  "  poppy-trash."  It  contains  from  four  or  five 
to  nine  per  cent,  of  morphine. 

Besides  these  may  be  mentioned  Chinese  Opium,  con- 
sumed entirely  at  home  and  cultivated  exclusively  for 
smoking  ;  and  French,  German,  and  American,  Opiums,  of 
good  quality,  but  only  cultivated  in  an  experimental  way. 

Composition. — This  naturally  most  complex  substance 
is  probably  made  still  more  so  by  decomposition-processes 
going  on  during  its  long  moist  condition.  Of  this,  how- 
ever, there  is  no  direct  proof,  although  the  facts  that  but 


-mm/ry'*/ 


Fig.  2601. — Laticiferous  System  of  Poppy-capsule.     (Baillon.) 

Magnified. 


A  tangential  section  just  beneath  the  surface. 


few  of  these  substances  have  been  found  in  fresh  poppy- 
tissue,  and  that  some  of  them  are  capable  of  synthesis 
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]i thers,  lend  Bupporl  to  this  view.     The  number  of 

its  immediate  derivatives,  according  to  our  present  knowl- 
edge, exceeds  thirty,  and   is  likelj  i"  l"-  increased,     of 
these,  seventeen  are  alkaloids,  four  or  five  neutral  princi- 
ples and  acids,  and  the  n 
mainder  the  more  ordinary 
■  >'m__  constituents    of   plant-tis- 

Bue.  I  'iii\  three  (alkaloids) 
of  the  w  hole  number  have 
any  greal  value,  and  of 
these  <  •  1 1 1  \  one  i>  indispen- 
sable. The  rest  arc  either 
insignificant  or  deleteri- 
ous. The  following  1m  is 
compiled  from  the  "  Pkar- 
1 1  j .- 1 1  ■  <  igraphia,"  from  I  [use- 
maun,  Eager,  and  other 
standard  authorities  : 

Alkaloids. — l.    Mor- 

pliiiu    (MorpMna,    V.    8. 

I'll.,  from   Mbrpfu  us,  the 

god  of  sleep).     This  most 

\.>,  .     /  important    principle,    nol 

only  of  '  tpium,  bul  i  if  i  he 

J'      \  entire  materia  medica,  and 

\       >  also    the    first  discoi  ered 

alkaloid,  was  announced 

l.y  Seturner,  in  1816.      His 

L   J  method  of  isolation,   the 

fig.  2002.- win!,    Poppy.   Showing  basis  of  most  others,  was 

the  incisions  niadi  In  the  green  cap-   essentially  to   exhaust  the 
bole  f'>r  the  extraction  of  opium.   ,  .    ■  ';,i     1     ,     ■:  ,-n     i 

(Bam,  ( > i  »i 1 1 1 1 i  with  hot  distilled 

water,  evaporate  the  solu- 
tion to  a  syrupy  consistence,  and  precipitate  with  ammo- 
nia. The  impure  salt  was  then  redissolved  and  crystal- 
lized.    Other  chemists  exhaust  the  Opium  with  cold  or 

with  acidulated  water  and  decompose  the  .Morphine  sail 
with  carbonates  or  chlorides  of  the  alkalies,  or  treat  it  in- 
stead with  milk  of  lime,  which  holds  the  Morphine  in  so- 
lution, and  then  precipitate  it  as  above.  In  all  cases  it 
lias  to  he  redissolved,  purified,  and  reerystallized  one  or 
more  times.  The  proportion  obtained  varies  considerably, 
even  in  good  varieties.  The  highest  percentage,  twenty- 
two  and  eight-tenths,  was  found  by  Guibourt,  in  a  sample 
collected  iii  the  South  of  France ;  others  from  the  same 
locality  yielded  twenty  ami  twenty-one  per  cent.,  and  still 
others  from  ten  to  fifteen.  The  best  report  of  the  Opium 
of  Asia  Minor,  twenty-one  and  forty-six  hundredths  per 
cent.,  is  also  recorded'  by  Guibourt,  But  these  amounts 
arc  exceptional.  The  usual  percentage  of  good  Smyrna 
Opium  (dried)  is  from  ten  to  fifteen  ;  more  than  the  latter 
is  uncommon,  and  less  than  the  former  is  suspicious. 
The  other  varieties  of  Opium  arc  generally  much  poorer. 
Egyptian  and  Persian  sorts  seldom  yield  more  than  half 
as  much  as  Smyrna,  and  those  of  India  usually  still  less. 
A  little  American  opium,  cultivated  many  years  ago, 
contained  fifteen  and  three-fourths  per  cent.  .Morphine 
is  a  permanent,  crystalline  substance,  giving  an  alkaline 
reaction  in  solution,  and  forming  with  acids  neutral,  of- 
ten crystalli/.alile,  salts.  It  is  very  insoluble  in  cold  wa- 
ter, but  dissolves  in  five  hundred  parts  if  boiling;  solu- 
ble in  one  hundred  parts  of  alcohol.  Chloroform  scarcely 
dissolves  it,  and  ether  not  at  all.  "  Nitric  acid  firs!  red- 
dens Morphine  and  then  turn'-  it  yellow.  With  test  solu- 
tion of  ferric  chloride  (ten  per  cent,  aqueous)  Morphine 
yields  a  blue  color,  which  is  changed  to  green  by  an  ex- 
cess of  the  reagent,  and  destroyed  by  lice  acids  or  alco- 
hol, but  not  !i\  alkalies." 

•.'.  Codeine,  cl.ll,,N<>:,ll,.o  (Cod  V.  S.  Ph.  .  from 
KvStia.  the  poppj  i.  i>  second  to  Morphine  in  importance, 
and  is  usually  isolated  in  thecourseof  tin  purification  of 
that  alkaloid.  The  yield  is  from  one-fourth  to  one-half 
per  cent.  This  is  also  a  permanent,  strongly  alkaline, 
colorless,  or  faintly  yellow  solid.  Prom  ether  it  crystal 
iizes  in  tine,  anhydrous  crystals,  but  from  water  in  large, 
alum  like,  rhombic  prisms,  sometimes  as  large  as  an  egg, 
generally  less  than  a  centimetre  across,  n  is  odoi 
and  i.iticr,  slightly  efflorescent,  soluble  in  eighty  parts  of 
water.    i\  oi  ether,  and  much  less  of  alcohol  or  chloro- 


form, Added  to  nitric  acid  Codeine  dissolves,  making  a 
yellow    liquid,    not    red,    as    i-    the   case   with   Morphine. 

<  odeine    }    tie    made    from    Morphine    by    means    of 

methyl  iodide. 

:!.   Na/reeine,  CsiH»NO(  ^apxr).  torpor),  was  disci 

by  Pelletier  in  1832,  and  is  isolated  to  the  extent  of  from 
one  tenth  to  one  hall  per  cent.,  by  a  complicated  proi 
from  the  liquid  out   of   which    Morphine  is  precipitated, 

in  the  preparation  of  that  alkaloid.  Narceine  i-  a  weak 
base,  whose  alkaline  properties  have  even  been  doubted. 

It    is  usually  found  in  very  white,    long,    fine,   silky   or 

cotton  like  needles,  of  no  odor,  but  a  slowly  developing, 

bitter,  astringent  taste,     It  requires  three  hundred  and 

seventy-live  parts  of  cold  Water  (1,285,  ilesseifor  its  solu- 
tion, but  is  more  soluble  in  diluted  alkalies  (ammonia, 
soda.  etc.  I.  Il  is  Comparatively  insoluble  in  COld  alcohol, 
and  quite  so  in  ether,  and  is  not  colored  by  dilute  acids. 

The  above  three  are  all  the  Opium  alkaloid-  that  have 
any  employment  in  medicine.  The  next  is  abundant 
anil  cheap,  but  has  not  been  found  to  have  any  valuable 
properties;  the  succeeding  ones  are  scarcely  to  lie  con- 
sidered as  of  ether  than  chemical  and  physiological  in- 
terest. 

-1.    NarCOtilU    <vapKwTiK6s).       Discovered   ill    1808   by   I)e- 

rosne,  but  it-  alkaloidal  character  not  made  out  until 
1*17  by  Pelletier;  it  is  suppo-ed  to  exist  uncoinbined  in 
'in  crude  Opium,  and  is  left  behind,  on  account  of  its  in- 
solubility in  water,  when  the  other  alkaloids  are  extracted, 

and  can  be  removed  from  the  residue  by  diluted  hydro- 
chloric acid,  precipitated  from  solution  by  bicarbonate 
of  soda,  and  further  purified  by  BOlution  in  boiling  alco- 
hol and  crystallization,  It  can  also  be  removed  from 
Opium  by  treatment  with  ether,  which  dissolves  out  the 
NaJCOtine  anil  leaves  the  valuable  alkaloids  behind.  The 
proportion  of  this  alkaloid  in  Opium  varies  very  much. 
Smyrna  Opium  usually  contains  but  one  or  two  percent.; 
Persian  aud  Indian  <  >piums  frequently  from  four  to  eight 
or  more.  A  sample  of  German  Opium  yielded  Fliickiger 
ten  and  nine  tenths  per  cent.,  the  largest  amount  re- 
corded. Narcotine  crystallizes  with  ease  in  colorless, 
brilliant  prisms.  It  is  odorless,  tasteless,  and  neutral  in 
reaction;  almost  insoluble  in  water,  cold  or  hot;  dissolves 
in  one  hundred  parts  of  alcohol,  one  hundred  and  sixty- 
six  of  ether,  and  three  of  chloroform. 

5.  Tkebaim  (Thiboumery,  1885).  In  white  silvery  scales 
or  needles  of  sharp,  styptic  taste  and  alkaline  reaction. 
Insoluble  in  water,  rather  easily  soluble  in  alcohol.  Pro- 
portion, from  one-sixth  to  one  per  cent. 

(i.  Papiinriiii  (Merck,  1848).  Crystalline.  Insoluble 
in  water,  nearly  so  in  cold  alcohol  and  ether,  more  solu- 
ble in  chloroform.     One  per  cent.  (T.  &  II.  Smith). 

7.  Psetidomorphine  (Pelletier  A'  Thiboumery,  1835). 
Finely  crystalline.  Insoluble  in  water,  alcohol,  ether,  and 
chloroform  ;  soluble  in  alkalies  and  lime-water.  Neu- 
tral, tasteless.     One  or  two-huudredths  of  one  per  cent. 

8.  Giwscopint  (T.  A  II.  Smith.  1*7*1.     Crvstalliue. 

9.  Godamim  (Hess,..  1878).     Crystalline. 

10.  Laudaniru  illesse.  1870).     In  large  crystals. 

11.  Laudanosim  (Hesse,  ]*71).     Crystalhzable. 

12.  Meconidiru  (Hesse,  1870).     Amorphous  ;  not  stable, 

13.  Lanthopine  (Hesse,  1870).     Finely  crystalline, 
il.  Protopim  (Hesse,  1871).     Crystallizable. 

15.  Cryptopiru  (T.  A  II.  Smith,  1864).     Crystalli; 

16.  HydrocatarniTU  (Matthiesen  A  Wright,  1869). 
Crystallizable. 

17.  Rhaadim  (Hesse,  1865).  Found  in  the  tissues  and 
juices  of  both  J'.  Rhaas  and  J',  somniferum,  and  iu 
Opium  ;  crystalline,  very  insoluble. 

Ni  i  ii;\i.  Principles. — is.  Meconin  (Dublanc,  1836  j 
Couerbe,  1832).     Crvstalliue. 

lit.  Meeo      si    (T.  <fi  II.  Smith.  1878). 

Ai  ids.— -JO.    .1/  Seturner.  1S05).     This  can 

be  rather  easily  prepared,  by  precipitating  the  liquid 
from  which  the  morphine  has  been  removed  by  ammonia 
or  otherwise,  by  barium  chloride  decomposing  the  barium 
meconate,  by  sulphuric  acid  and  purifying,  or  by  several 
other  methods.  Amount,  from  three  to  five  per  cent 
Mcconie  acid  crystallizes  in  tine  prisms  or  shining  si 
has  a  BOUT  taste  and  sharply  acid  reaction  :  is  easily  solu- 
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ble  iii  alcohol,  less  so  in  ether  and  cold  water,  and  not  at 
all  in  chloroform.  It  is  the  acid  with  which  Morphine 
is  combined  in  Opium,  and  is  probably  also  combined 
with  some  of  the  other  alkaloids. 

31.  Lactic  Acid  is  found  by  the  Messrs.  Smith  in  Tur- 
key Opium  to  the  extent  of  two  per  cent.  ;  probably  a 
decomposition-product. 

Miscellaneous  and  widely  diffused  Plant-sub- 
stances.— Fat,  from  one  to  three  per  cent.;  caoutchouc, 
from  three  to  eight ;  resin,  from  two  to  six  ;  gums,  from 
ten  to  twenty  ;  water,  from  ten  to  fifteen  ;  ash,  three, 
etc. 

Action  and  Use. — A.  Absorption  and  Elimination. — 
The  active  portions  of  Opium  are  readily  absorbed  from 
the  stomach,  slightly  less  quickly  from  the  rectum,  more 
slowly  from  the  vagina,  very  little  from  the  skin,  and  al- 
most not  at  all  from  the  bladder.  From  the  air-passages, 
administered  in  spray  or  powder,  enough  is  absorbed  for 
local  effect,  and  but  little  more  ;  from  abraded  surfaces 
and  granulations  absorption  is  irregular,  and  may  be  too 
little  to  be  of  an}'  benefit,  or,  on  the  other  hand,  too 
much  for  safety.  From  subcutaneous  injections  it  is  dif- 
fused with  great  regularity  and  effectiveness.  In  man, 
the  usual  time  of  absorption  of  a  medicinal  dose  is  as  fol- 
lows :  By  the  stomach,  empty  or  in  active  condition,  the 
first  symptoms  appear  in  fifteen  or  twenty  minutes,  the 
full  effect  in,  say,  an  hour ;  by  the  rectum,  one  must 
allow  from  once  and  one-half  to  twice  as  long,  and  about 
one-third  larger  dose  for  the  same  results ;  by  the  vagina, 
at  least  twice  the  time  and  twice  the  dose  for  any  general 
effect  ;  by  the  skin,  only  local  results  can  be  looked  for. 
Hypodermatically,  the  first  effects  are  generally  felt  in 
from  three  to  five  minutes,  and  the  full  influence  in  from 
fifteen  to  thirty.  Of  the  fate  of  Opium  in  the  system  we 
know  really  but  little.  Its  elimination  in  an  unchanged 
condition  (Morphine)  appears  to  be  very  variable,  and  in 
small  quantity.  Thus  most  physiologists  consider  the 
kidneys  to  be  the  main  channels  of  its  exit,  and  have 
found  it  in  the  urine  ;  yet  others  (Landsberg,  etc.)  have 
failed  to  find  it.  It  is  probable  that  a  portion  of  it  only 
appears  in  this  way,  and  much  more  is  oxidized,  or  in 
some  way  used  up  in  the  body.  It  has  been  found  in  the 
faeces,  and  a  little  finds  its  way  out  through  the  skin. 
An  important  channel,  from  a  practical  point  of  view,  is 
through  the  breasts  of  nursing  women,  since  children  are 
occasionally  affected  by  the  milk,  and  have  even  died 
from  poisoning  in  this  way.  Ordinarily,  elimination  of 
Opium  is  moderately  rapid,  but  in  poisonous  amounts  its 
action  upon  secreting  organs  may  retard  its  own  passage 
out.  Medicinal  doses,  nearer  together  than  two  or  three 
hours,  are  pretty  rapidly  cumulative  ;  on  the  other  hand, 
infrequent  doses  (from  one  to  three  a  day)  produce  pretty 
rapid  tolerance. 

B.  General  Action  upon  Animals,  etc. — There  is  con- 
siderable apparent  diversity  in  the  effects  which  this  drug 
has  upon  different  organisms  ;  thus  it  retards  the  motions 
of  some  sensitive  plants,  it  paralyzes  and  convulses  fishes, 
produces  first  loss  of  co-ordination,  and,  later,  tetanic 
convulsions  in  frogs,  convulses  mice,  stupefies  the  dog, 
and.  finally,  has  but  little  effect  upon  birds.  The  pupils 
are  dilated  in  some  animals,  contracted  in  others,  and 
unaffected  in  a  still  larger  number.  Thus,  while  many 
animals  are  put  to  sleep  by  it,  the  majority  seem  to  be 
made  uncomfortable  and  restless,  and  subject  to  convul- 
sive explosions — the  predominance  of  one  or  another  set 
of  symptoms  appearing  to  be  related  to  the  proportionate 
cerebral  development  of  the  subject.  "Where  this  is  great, 
they  are  more  soporific  ;  where  it  is  less,  more  convulsive  ; 
and,  among  men,  the  more  nervous  and  unbalanced  indi- 
viduals suffer  more  from  the  discomforts  attending  its 
action,  and  experience  less  of  its  cerebral  calmative  ac- 
tion. The  ordinary  effects  upon  man  are  as  follows,  and 
occur  in  nine-tenths  or  more  of  those  who  take  it :  A 
short  spell  of  conscious  comfort  and  good  feeling,  free- 
dom of  thought,  bodily  and  mental  calm,  a  warm,"  pleas- 
ant, slightly  numb  feeling,  especially  in  the  finger-tips 
and  toes,  absence  of  hunger,  slight  dizziness  and  absent- 
mindedness,  dryish  tongue,  indifference  to  slight  annoy- 
ances and  discomforts,  diminished  pupils,  sleepiness,  and, 


if  yielded  to,  sleep.  Upon  waking,  if  the  dose  is  an  ordi- 
nary medical  one,  more  or  less  uncomfortableness,  slight 
nausea  or  aversion  to  food,  dry  tongue,  and  the  omission 
of  the  next  regular  stool.  (For  the  action  of  large  doses 
and  for  the  Opium  habit,  see  the  two  next  succeeding 
articles.)  There  is  probably  an  undercurrent  of  each  of 
the  other  classes  of  effects  in  every  case,  but  in  a  typical 
one  like  the  above  they  are  so  entirely  overshadowed  by 
the  brain  stupor  as  to  be  unnoticeable. 

C.  Action  of  tin'  alkaloids. — Morphine. — As  this  is  the 
principal,  and  for  human  medicine  the  typical,  constitu- 
ent of  Opium,  nearly  all  that  is  said  here  of  morphine 
can  be  predicated  for  the  entire  drug,  and  what  has  been 
said  above  of  opium  need  not  be  repeated  here.  It  is  the 
most  actively  poisonous  of  the  alkaloids  to  man,  but  less 
so  to  some  animals  than  thebaine,  which  is  comparatively 
harmless  in  the  human  system.  According  to  Dr.  S. 
Weir  Mitchell,  it  requires  from  one-half  to  one  gram  to 
kill  a  pigeon,  while  a  fourth  part  as  much  would  be  fatal 
to  man.  "It  is  said  to  be  less  soporific  to  animals  than 
narceine,  but  more  so  than  codeine "  (Phillips).  The 
convulsions,  etc.,  recorded  above  of  Opium  are  also  pro- 
duced by  morphine.  The  circulation  is  at  first  stimulated, 
as  shown  by  increased  frequency  of  pulse,  followed  by 
slowing  and  increased  force,  but  in  moderate  doses  it 
soon  becomes  normal  ;  in  large  ones,  on  the  other  hand, 
it  becomes  weak  and  rapid.  The  respiration  is,  almost 
from  the  first,  depressed,  and  after  large  doses  becomes 
characteristically  slow  and  insufficient.  In  fatal  cases  it 
is  generally  the  first  function  to  stop,  probably  from 
paralysis  of  the  respiratory  centres  (Wood).  Morphine 
diminishes  nearly  all  secretions  ;  those  of  the  mouth  as 
shown  by  the  dryness  of  tongue  and  fauces  which  follows 
it ;  those  of  the  skin  as  shown  by  its  dryness  after  a 
medium  dose  (large  doses  cause  the  sweating  of  collapse). 
Digestion  is  impeded,  and  constipation  is  caused  by  its 
presence.  The  quantity  of  urine  is  diminished.  Regard- 
ing the  diminution  of  bile,  there  is  difference  of  observa- 
tion. Peristalsis  is  diminished.  The  pupils  in  man  are 
almost  invariably  contracted,  at  least  until  just  before 
death. 

Codeine  acts  very  much  like  morphine,  but  is  weaker, 
requiring  five  or  six  times  as  large  a  dose  for  the  same 
effect  ;  upon  animals  it  is  more  convulsant.  It  produces 
a  quieter  but  less  certain  sleep  than  the  former,  is  less 
likely  to  be  followed  by  headache,  constipation,  and 
other  unpleasant  symptoms,  and  has  much  less  influence 
over  pain. 

Narceine. — Of  this  alkaloid  but  little  positive  can  be 
said.  It  is  generally  regarded  as  a  mild  and  pleasant 
hypnotic,  but  is  certainly  not  very  reliable,  and  so  little 
called  for  that  its  uniform  purity  is  doubtful.  One  or 
two  grains  (0.1  Gm.)  are  sometimes  followed  by  sleep. 
On  the  other  hand,  ten  and  twenty  have  been  taken  with 
little  or  no  result. 

Narcotine  appears  to  have  no  valuable  properties.  It 
is  not  narcotic  or  analgesic.  It  has  been  used  as  an 
antiperiodic. 

Papua  rin, . — Not  in  use.  Slightly,  if  at  all,  hypnotic  ; 
moderately  convulsant  to  animals. 

Thehaine. — The  most  intense  spinal  stimulant  of  the 
group.  Allied  to  strychnine ;  not  narcotic.  Not  in 
use. 

D.  Untoward  and  Unusual  Symptoms  producedby  Opium 
in  Man. — It  is  natural  to  suppose  that  an  agent  produc- 
ing such  antagonistic  effects  as  Opium  does  in  the  sleep 
and  coma  of  dogs,  the  delirium  of  horses,  the  restless 
nervousness  of  birds,  and  the  convulsions  of  mice  and 
many  other  animals,  shall  not  be  perfectly  uniform  in  its 
effects  upon  man,  and  such  is  the  case  ;  different  races 
and  ages  of  men,  different  temperaments,  and  different 
conditions  of  health,  and  personal  idiosyncrasy  may  bring 
to  the  front  any  one  of  these  sj'mptoms.  Thus  Malays 
and  negroes  are  excited  by  it,  children  may  have  convul- 
sions. '•  Nervous"  persons  are  frequently  kept  awake, 
and  occasionally  made  wildly  delirious,  by  it,  or  suffer 
from  cramps,  numbness,  excessive  vomiting,  or  even  col- 
lapse, after  ordinary  doses.  Itching  of  the  skin  is  not 
uncommon  and  may  be  intolerable.     Headache  and  vom- 
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Iting  are  frequent.  Anesthesia  w  ithout  loss  of  conscious- 
1 1 «  —  maj  be  present,  bul  Is  rare.  Serious  coma  may 
follow  small  doses  in  certain  diseased  conditions,  as  in 
anasarca  and   Borne  cs  Ibuminuria,      Medicinal 

dosee  have  occasionally  been  followed  bj  death. 

I.  Therapeutic  Application. — The  principal  utility  of 
Opium  and  Morphine  (for  thi  othei  alkaloids  have  tittle 
value  in  this  respect)  is  due  to  its  marvellous  power  over 
physical  pain,  from  whatever  cause,  .'111(1  in  whatever  pan 
it  the  body,  which  it  diminishes  both  locally  and  cert 
trail]  locally,  bj  paralyzing  the  nerve  extremities  to  a 
slight  degree;  centrally,  by  its  more  intense  effect  upon 
the  centres  from  which  the  sensation  is  referred.  For 
thi*  purpose  it  is  more  or  less  indicated  in  nearly  all 
acute  diseases,  in  many  chronic  ones,  and  in  accidents. 
Thus  it >  value  in  neuralgia,  rheumatism,  colic,  pneumo- 
nia, peritonitis,  gastrodynia,  some  forms  of  dyspepsia, 
migraine,  hepatic  and  renal  colics,  pleurisy,  cystitis,  can- 
cel S,  and  man]  ether  disorders,  indicate  it  to  be  almost  a 
universal  panacea,  the  amount  of  w  hose  lieneticence  can 
he  hardly  appreciated.  In  many  of  these  diseases  it  is, 
however,  inure  than  a  simple  palliative  ;  fur.  by  reducing 
at  the  same  time  unnecessary  motion,  it  diminishes  the 
cause  of  pain  and  the  danger  of  the  disease  in  peritonitis  ; 
h\  relaxing  spasm  it  tends  to  cure  the  above-named  col- 
ic-, etc.  In  some  cases,  also,  it  appears  to  have  a  direct 
curative  power. 

As  a  soporific,  although  powerful,  it  is  far  less  useful, 
except  fur  temporary  occasions;  in  habitual  sleeplessness 
it  i-  worse  than  useless;  in  nervous  wakefulness  it  fre- 
quently intensities  the  trouble.  It  is  recommended  by 
Bome   alienists   in   melancholia,  and  kept  up  week  after 

Week;    but     its    real    usefulness    is   open   to   question.       In 

delirium  tremens  it  has  lonj'  been  a  favorite,  and  is  fre- 
quently of  greal  service;  1ml  here  it  is  not  free  from  dan- 
ger, and  has  yielded  place  largely  to  chloral  and  bromide. 

Iii  the  insomnia  of  the  acute  fevers  it  is  unequalled ;  in 
the  distressing ''coma  vigil  "of  typhoid  its  effect  is  some- 
times marvellous;  in  the  adynamic  muttering  delirium 

Of  this  and  kindred  diseases  it  seems  to  cure  as  well  as 
relieve,  [ts  power  of  relieving  spasm  indicates  its  use 
in  asthma,  colic,  obstruction  of  the  bowels  (some  cases), 


biliary   and   renal   calculi,   spasmodic  stricture,   rigid  OS, 

cramps  in  muscles,  fractures,  eu  . 

Its  effect  upon  secretions,  both  normal  and  abnormal, 
makes  it  of  the  greatest  usefulness  in  diarrhoeas  (where 
it  also  reduces  peristalsis),  salivation,  dysentery  (quiets 
pain  also),  sweating  of  debility,  coryza  (used  early), 
bronchitis,  etc.,  and   In  diabetes,   where  not   only  the 

quantity  of  urine  i-  diminished  but  the  amount  i 

[i  ine  i-  usually  recommended  lor  this  disease,  but  its 
advantage  over  morphine  is  probably  not  great.  Sup- 
pression of  urine  i-  often  simulated  by  Opium,  when 

retention   caused   by  sluggishness  Of  the  bladder  only  is 
present,     (iii  the  other  hand.  Opium  will  cause  a 
return  of  the  suppressed  perspiration  of  a  cold,  and  fre- 
quently abort   the  course   it   would   take,  especially  if 
other  sudorific  mean-  be  tried  with  it. 

Iie-ides  the  above  classes,  it  18  in  frequent  Use  in  nu- 
merous diseases  when  the  benefit  derived  is  from  a  com- 
bination of  two  or  more  of  the  effects  classified  above, 
or  may  not  fall  easily  into  any  of  them.  Thus  it  is 
claimed  by  some  to  abort  boil-  if  applied  as  a  thick  ex- 
tract over  them,  but  frequently  fails,  it  i-  supposed  to 
hasten  the  cure  of  ulcers  (taken  internally);  it  reli 
the  distress  of  valvular  disease  of  the  heart  ;  it  is  of 

-"inc.  but  not  much,  bene  lit  in  tetanus  ;  it  ha-  I"  I  □  recom- 
mended in  chona  ;  it  quiets  uraemic  convulsions  (in  full 
doses  hypodermaticallj  I;  it  i-  given  in  whooping-cough. 
In  sea  sickness,  in  vomiting  of  pregnancy,  in  gastric  ul- 
cer- it  is  frequently  of  use. 

Admimsi  ration. — Crude,  undried  opium  is  occasion- 
ally given  in  pill  form  when  slow  solution  is  desired,  aa 
in  cases  of  relaxed  diarrhoea,  diarrhoea  of  phthisis,  and 
chronic  dysentery.  Old  and  hard  pills  are  sometimes 
written  for  (and  many  apothecaries  keep  them  on  hand 
for  the  purpose),  in  the  hope  that  they  will  pass  the  stom- 
ach undissolved  and  exert  a  local  continuous  influence 
upon  the  intestine.  This  result  is,  however,  not  exactly 
within  control,  and  may  be  bitter  attained  by  coating 
pills  with  keratin.  Tin-  dose  of  crude  Opium  is  from 
live  to  fifteen  centigrammes  (gr.  j.  ad  ji--.  i. 

The   following  table  exhibit-  the  preparations  of  our 
I    Pharmacopoeia  and  the  proportion  of  Opium  in  each  : 


Opium    n.  . i   less  ihan  Nisi:  pes  ('est.  Mom 


Powdered  Opium  (twelve  to  sixteen  per  cent,  Morphine). 


Extract  of  Opium  (strength  about  2/i)- 


r  of 
'  ipiam 
(•/,„o  Ex    of 
Opium). 


Troches  of  Glycyrrhu 

and  Opium 

(Ex.  of  opium, 

■ 


1  Deodorized  Tinct-  Pills  of  Opium     Camphorated      Tincture  of  Opium 

Opium                        ure  (1  grain  in  Tincture            ('/io  ''■  Opium). 

per  ('/io  P-  Opium).  each).         (Viooo  V.  Opium, 

cent   Morphine).  phor,  etc.). 


I 
Wine  of  I 
i '  ,,,  P.  Opium 
andarui 


Vinegar  of 
Opium 

Opium 
and  Nutmeg). 


Powder  of  Ipecac 
ipiura 
P.  opium, 
'/„  Ipecac). 


Tincture   of   [pecao 

ami   Opium 
(Vi      Di 

[pecacj. 


Compound  Mixt- 
ure of  Licorice 
(,a/lO0      Camph. 

Tinct.  Opium, 
Vion    Wine     An- 


Mixture  of  Magne- 

siaand  Ajsafetida 

C/joo    Tinct.    Op., 


Tinct.  Aaa- 


The  alkaloids  of  Opium  are  not  technically  "  prepara- 
tions," as  they  arc  treated  as  distinct  chemicals  by  the 
Pharmacopoeia  Tin'  officinal  one-  are  Morphine  (Mor 
pkina,  U.  B.  Ph.).  Acetate  of  Morphine)  Wbrpkt  ■■<  .1 
tat,  V .  S.  I'h.t.  Ilydrochlorate  of  Morphine  [Morphina 
Hydrochloras,   I  .  S.  Ph.),  Sulphate  of  Morphine  |  1/ ■ 

phina  Sulphas,  V.  S.   Ph.),  and   Codeine  (Cdi/i  iiui,  U.  S. 
Ph.). 

Narceine  is  not  officinal.  Besides  these.  Sulphate  of 
t  lodeine  and  other  salts  of  Morphine,  including  the  Meco- 

nate,  are  in  the  market 

The  selection  of  one  or  another  of  these  prepai'al  ion-  i- 
lo  BOme  extent  a  matter  of  personal  habit,  as  there  are 
several  duplicates  among  them.  Opium  itself  and  its 
Galenical  preparations  arc  considered  to  be  more  -tiuiu- 


lating  to  the  nervous  system  a:nl  more  quieting  to  the 
bowels— that  is.  constipating — than  the  alkaloids,  and 
tiny  are  preferred  in  flooding,  collapse,  and  bowel  troub- 
les. They  arc.  however,  at  least  unless  the  deiiarcoli/ecl 
preparations  an-  used,  more  apt  to  produce  nausea,  vom- 
iting, headache,  and  other  nervous  disturbances,  than  the 
alkaloids. 

Of  the  solid  preparations  of  Opium  the  Denan 
Opium  {Opium  Denarcotisatum,  V.  S.  Ph.)  is  the  most 
desirable  for  internal  administration.  It  is  prepared  by 
exhausting  powdered  opium  with  Ether  (in  which  .Mor- 
phine is  insoluble),  to  remove  the  narcotine,  etc..  and  then 
adjusting  it  with  Sugar  of  Milk  to  a  standard  of  fourteen 
per  cent,  of  Morphine.  Dose,  from  live  to  ten  centi- 
grammes (gr.  ss.  ad  jss.). 
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Opium. 
Opium. 


Dover's  Powder  (Pulvis  Ipecacuanha  et  Opii,  U.  S.  Ph.) 
has  the  following  formula  : 

Powdered  Opium 10  parts. 

Ipecac 10 

Sugar  of  Milk 80      " 

Mix  thoroughly  and  rub  fine.  Dose,  from  one-half  to 
one  gramme  (grs.  v.  ad  xv.). 

The  Ipecac  is  intended  to  add  relaxing,  expectorant, 
slightly  nauseating,  and  sudorific  effects  to  those  of  the 
Opium.  This  preparation  is  appropriate  for  febrile  dis- 
eases, especially  at  the  beginning,  but  is  frequently  care- 
lessly given  when  only  an  opiate  is  intended. 

The  Pills  (Pilules  Opii,  U.  S.  Ph.)  are  made  up  with 
enough  soap  to  give  them  a  proper  texture.  One  is  an 
ordinary  dose. 

The  Troches  (Trochisci  Olycyrrhiza  et  Opii,  U.  S.  Ph.) 
are  mixed  with  Licorice,  Acacia,  Sugar,  and  Oil  of  Anise. 
They  are  useful  in  pharyngitis,  etc.  Five  or  six  may  be 
dissolved  in  the  mouth  during  the  day. 

The  Plaster  (Emplastrum  Opii,  U.  S.  Ph.)  has  little  or 
no  value. 

Of  the  liquid  preparations  the  Tincture  (Tinctura  Opii, 
U.  S.  Ph.,  Laudanum)  is  by  far  the  most  extensively 
used,  and  the  cheapest  and  most  serviceable  for  liniments, 
washes,  and  other  external  uses.  The  Mixture  of  Mag- 
nesia and  Asafetida  (Mistura  Magnesia,  et  Aaafcslidcs,  U. 
S.  Ph.,  Dewee's  Carminative)  contains  Laudanum,  one 
per  cent. ;  Tincture  of  Asafetida,  seven  ;  and  Carbonate  of 
Magnesia,  five  ;  in  sugar  and  water. 

The  Deodorized  {Tincture  {Tinctura  Opii  Deodorata,  U. 
S.  Ph.,  McMunn's  Elixir,  essentially)  corresponds  to  de- 
narcotized  Opium  and  is  the  best  for  internal  use  ;  it  is 
prepared  by  exhausting  the  Opium  with  water,  concen- 
trating the  liquid,  shaking  it  with  Ether,  which  removes 
some  of  the  odorous  and  disagreeable  substances,  and 
adding  Alcohol  for  final  adjustment.  The  Tincture  of 
Ipecac  and  Opium  (Tinctura  Ipecacuanha  et  Opii,  U.  S. 
Ph.,  "  Liquid  Dover  ")  is  made  from  the  above. 

Vinegar  of  Opium  (Aceium  Opii,  U.  S.  Ph.,  the  old 
"Black  Drop"  made  weaker).  Here  the  Opium  is  ex- 
hausted with  diluted  Acetic  Acid,  and  flavored  with  Nut- 
meg and  Sugar — an  elegant  preparation,  but  superfluous. 

Wine  of  Opium  (Yinum  Opii,  U.  S.  Ph.,  Sydenham's 
Laudanum  in  the  main),  made  with  Sherry  Wine  and 
flavored  with  Cinnamon  and  Cloves,  also  superfluous. 

The  above  three  tinctures,  wine,  and  vinegar  have  all 
the  same  strength  and  dose  by  measure,  but  not  by  drops, 
as  those  of  the  vinegar  are  about  a  minim  (.06),  while 
those  of  the  tinctures  and  wine  are  not  much  more  than 
half  as  large. 

The  Camphorated  Tincture  (Tinctura  Opii  Camphorata, 
U.  S.  Ph.,  Paregoric)  is  an  elegant  but  weak  elixir;  its 
composition  is  : 

Powdered  Opium 4  parts. 

Benzoic  Acid 4      " 

Camphor 4      " 

Oil  of  Anise 4      " 

Glycerine 40      " 

Alcohol,  enough  to  make 1,000 

Paregoric  is  in  universal  use  as  a  domestic  anodyne, 
especially  in  complaints  of  children  where  pain,  wake- 
fulness, cough,  diarrhoea,  and  collapse  are  symptoms. 
It  is  also  given  to  adults  for  cough,  diarrhoea,  and  slight 
pain.  Adult  dose,  fifteen  or  twenty  cubic  centimetres 
(  3  ss.) ;  in  cough-mixtures,  one-fifth  or  -fourth  as  much. 
The  Brown  Mixture  (Mistura  Glycyrrhiza  Composiia,  U. 
S.  Ph.)  contains  Paregoric,  but  is  essentially  a  preparation 
of  Antimony. 

Of  the  administration  of  Morphine  salts  little  need  be 
said  ;  they  are  all  therapeutically  alike,  and  all  sufficiently 
soluble  in  water  and  Alcohol  (Acetate,  12  of  water,  68  of 
alcohol ;  Hydrochlorate,  24  of  water,  63  of  Alcohol ;  Sul- 
phate, 24  of  water,  702  of  Alcohol)  to  be  easily  dispensed 
in  solution  ;  they  are  fairly  permanent  in  the  air,  although 
the  Acetate  effloresces  a  little,  and  can  be  made  to  keep 
well  in  solution  by  adding  one-sixth  of  one  per  cent,  of 
Carbolic  Acid,  half  as  much  Thymol,  or  a  little  Salicylic 
Acid  to  the  distilled  water  used.     Dose  of  either,  about 


one  centigramme  (.01  =  gr.  \).    The  Sulphate  is  almost  al- 
ways used  in  this  country,  the  Hydrochlorate  in  England. 
The  Compound  Poicder  of  Morphine  (Pulvis  Morphines 
Composilus,  U.  S.  Ph.),  Tully's  Powder,  contains: 

Sulphate  of  Morphine 1  part. 

Camphor  20  parts. 

Glycyrrhiza 20 

Precipitated  Carbonate  of  Calcium.  20      " 
Alcohol,  q.  s.  to  rub  the  Camphor  to  powder. 
Dose,  from  one-half  to  one  gramme  (grs.  viij.  ad  xv.). 

It  is  considerably  used  as  a  diaphoretic  soporific  in  a 
similar  way  to  Dover's  Powder,  of  which  it  is  a  dupli- 
cate. 

Troches  of  Morphine  and  Ipecac  (Trochisci  Morphines  et 
Ipecacuanha,  U.  S.  Ph.)  each  contain  a  fortieth  of  a  grain 
of  Morphine  and  one-twelfth  of  a  grain  of  Ipecac.  For 
pharyngitis,  etc. 

Codeine  and  Narceine  are  best  given  in  pills.  Dose, 
from  five  to  ten  centigrammes  (gr.  ss.  ad  ij.)  Salts  of 
Codeine,  which  are  more  soluble,  are  to  be  had. 

It  should  be  remembered  that  children,  especially  in- 
fants, are  especially  susceptible  to  Opium,  and  that  the 


usual 


formula,  or  one  based  upon  weight,   will 


12  -i-  age 

give  a  dose  two  or  three  times  too  large  for  children 
under  two  years.  On  the  other  hand,  in  excessive  pain, 
peritonitis,  obstruction  of  the  bowels,  and  flooding,  three 
or  four  times  the  usual  close  may  be  given  to  adults. 
Liquid  preparations  are  absorbed  by  the  rectum  almost 
as  quickly  as  by  the  stomach,  and  act  more  locally ;  a 
slightly  larger  dose  suffices.  Suppositories  are  somewhat 
slower,  and  require  a  double  dose.  When  quick  relief  is 
desired,  or  the  stomach  is  irritable,  or  the  appetite  bad, 
it  is  best  given  hypodermatically,  care  being  taken  to  avoid 
a  vein.  The  location  is  usually  not  important  so  long  as 
a  place  where  the  skin  is  rather  loose  and  the  circulation 
active  is  chosen.  The  fore  or  upper  arm,  leg,  or  thigh 
are  usually  chosen  ;  but  sometimes,  as  in  neuralgias,  a 
specially  quick  and  effective  result  is  obtained  by  inject- 
ing in,  or  over,  the  course  of  the  nerve,  a  practice  fre- 
quently followed  in  sciatica.  A  slightly  smaller  dose 
than  by  stomach  suffices.  A  solutiou  may  be  made  and 
preserved  as  above  for  this  purpose,  or  the  "  hypodermic 
tablets  "  made  by  several  manufacturers  may  be  used,  or 
the  powder  may  be  dissolved  extemporaneously.  In 
liniments,  ointments,  and  washes,  although  less  useful 
than  would  be  thought,  it  is  still  of  considerable  local 
power. 

Hydrochlorate  of  Apomorpliine  (Apomorphina  Hydro- 
chloras,  U.  S.  Ph.)  is  the  most  remarkable  and  efficient 
emetic  at  the  command  of  the  physician,  and  should  be 
always  at  hand  for  occasions  where  quick  vomiting  is 
desired.  It* should  be  given  hypodermatically,  for  which 
the  hypodermic  tablets  are  convenient.  Dose,  from  five 
to  ten  milligrammes  (gr.  \  to  £). 

Allied  Plants. — There  are  upward  of  a  dozen  species 
of  Papaver,  mostly  natives  of  the  Old  World.  Several 
are  cultivated  for  ornament ;  two  or  three  have  been 
shown  to  yield  minute  quantities  of  Morphine.  P.  Rhceda 
Linn.,  the  corn-poppy  of  Europe,  is  valued  for  its  brill- 
iant scarlet  petals,  which  are  generally  official  abroad 
(Petala  Bheados,  Br.  Ph.,  etc.).  They  contain  an  alka- 
loid (Rheadine)  of  no  very  special  qualities,  and  one  or 
two  coloring  substances.  The  syrup  from  it  has  a  beau- 
tiful color,  and  is  used  for  that,  as  it  has  no  active  prop- 
erties. -  The  order  (Papaveraceat)  contains  also  Olaucium, 
Sanguinaria  (Blood-root),  Chelidonium  (Celandine) — a 
group  of  active  character,  but  of  little  or  no  therapeutic 
value,  and  the  pretty  Californian  Eschscholtzia. 

Allied  Drugs. — Poppy-capsules  are  still  sometimes 
prescribed.  They  are  the  heads  or  pods  of  the  Opium- 
poppy,  generally  of  the  variety  album,  collected,  without 
scarifying,  just  before  they  are  ripe,  and  carefully  dried. 
Those  produced  in  England  are  larger  and  fairer  than 
those  of  the  Continent.  They  generally  contain  a  "  little 
Morphine."  From  poppy-seeds  a  useful  oil  is  extracted. 
The  nearest  approach  to  Opium  in  physical  character  and 
appearance  is  Lactucarium,  or  "Lettuce  Opium,"  which 
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i-  collected  in  an  exactlj  similar  way.  Ii  has  soini  sopo- 
rific  power,  bul  i-  not  reliable.  Cannabis  [ndica  may 
also  be  mentioned  as  well  as  Hops.  The  anaesthetics — 
Chloroform,  Ether,  Nitrous  Oxide,  etc. — will  allay  pain 
equally  with  Morphine,  bul  usually  ool  until  conscious 
nesa  is  ven   much  impaired.     Jamaica  Dogwood  (P 

EryOvrtna)  appears  to  have  some  power  over  pain,  and 
as  a  hypnotic     Borne  othei    51  upi  Ej  u  produce 

similar  results,  bul  hoi  satisfactorily.  There  are  better 
medicines  as  pure  hypnotics  than  Opium— Chloral,  Paral- 
dehyde, I  rethane,  Hyoscine  and  the  bromides  may  be 
mentioned;  tbej  are  frequently  used  as  adjuvants  to 
Opium  or  its  alkaloids,  The  same  maj  be  said  of  Atro- 
pine, w  hich,  by  counteracting  Bome  of  its  eff(  cts,  is  occa- 
sionally useful  when  given  with  it.  W.  P.  Bolles. 

OPIUM  HABIT,  THE.  Nature  is  ever  emphatically 
reminding  us  thai  we  must  do!  abuse  the  powers  for  good 
which  she  places  in  cur  hands.  Alcohol,  which  has  un- 
questionably been  the  means  of  savins  many  from  death 
through  either  exposure  <>r  wasting  disease,  may,  when 
used  injudiciously,  prove  an  unmitigated  evil,  carrying 
only  misery  and  destruction  in  its  path.  And  opium, 
which,  in  the  treatment  of  many  diseases,  is  the  physici- 
an's sheel  anchor,  and  which  is  absolutely  indispensable 
in  the  treatment  of  acute  inflammatory  affections,  may, 
in  the  hands  of  the  thoughtless  and  weak,  become  a  curse 
tn  the  individual,  ami  even  threaten  the  moral  degrada- 
tion i'l'  an  cut  ire  nation. 

Bistort. — The  opium  habit  appears  to  lie  a  disease  of 

comparatively  modern  times.  The  drug  itself  was  un 
doubtedly  used  in  ancient  times,  lor  we  find  allusions  to 
it  in  Homer,  Ovid,  Pliny,  and  Virgil.  Hippocrates,  who 
practised  medicine  four  hundred  and  fifty  years  before 
the  Christian  era,  alludes  to  it  ;  and  Galen,  who  flourished 
in  the  second  Christian  century,  considered  it  of  impor- 
tance. Nowhere,  however,  among  the  ancient  writings 
which  have  come  down  to  us,  or  among  the  inscriptions 
found  on  Egyptian  ruins,  do  we  see  anything  indicating 
its  use  as  a  stimulant  and  intoxicant  such  as  we  notice 
in  modern  times.     It  is  very  probable  thai  a  compound 

of  certain  drugs,  such  as  opium  and  cannabis  indiea, 
may  have  been  used  to  a  slight  extent  among  the  ancient 
Greeks  and  Romans  for  purposes  of  stimulation,  but  I 
think  we  may  safely  say  that  the  pure  drug  was  never 
used  by  them  to  the  extent  and  after  the  maimer  of 
modern  habitues, 

In  the  Middle  A ues  and  during  modern  times  Turkey 
and  Persia  have  been  the  great  centres  both  of  the  culture 
and  of  the  intoxicant  consumption  of  the  drug.  It  was 
.said  to  have  been  carried  from  Turkey  into  other  coun- 
tries by  the  spread  of  Islamism.  Of  this,  however,  but 
little  is  known,  and  for  many  centuries  after  the  exten- 
sion of  Mohammedanism  in  the  Bast  we  have  bul  meagre 
records  of  iis  consumption.  We  firsl  hear  of  the  drug  in 
India  about  the  year  1511.     According  to  Shah  Abbas. 

opium  was  carried  into  China  by  the  Tartar  tribes  in 
1644.  Bui  al  this  period,  and  probably  for  a  century 
later,  it  was  used  in  those  countries  chiefly  as  a  medi- 
cine, it  i-  very  likely,  however,  that  the  people  of 
China  and  India  were  slowly  acquiring  a  liking  for  the 
drug,  especially  those  of  the  former  country.  In  1  TUT 
a  Mr.  Watson,  who  was  probably  familiar  with  this  in- 
creased and  yearly  increasing  consumption  of  the  nar- 
cotic, suggested  to  the  Easl  India  Company  the  desir- 
ability of  shipping  opium  into  china.     Previously  to 

this  date  the  Portuguese,  who  had  bought  opium  in 
Turkey,  had  carried  on  a  small  trade  with  China. 
amounting  to  two  hundred  clients  yearly.  Mr.  Wat> 
son's  suggestion  was  like  the  springing  of  a  fatal  trap. 
Immediately  the  consumption   became  enormous.     The 

Easl  India  Company  found  a  bonan/a,  but  at  the  COSl 
Of  untold  misery  to  the  Chinese  nation.  The  habit  be- 
came   so    universal    and    the    consequences    so    deplorable 

that  in  L796  Kien  Long  legislated  confiscation  of  goods, 

and  even  decapitation,  for  those  w  ho  indulged  ;  but  all  to 
no  purpose     In  Is'-'11  the  Chinese  Government  again  tried 

to  cheek  the  trade  by  legislation.  This  attempt  also 
proved  ineffectual  ;  the  native  merchants  refused  to  co- 


o). .rate   with  the   laudable  eiforts  of  the   government   to 

correct  what  had  become  a  national  vice,  and  the  English 
-ted  in  landing  the  drug.  In  1839  the  Emperor  Taou 
Kwang  hoped  to  put  aii  (ud  to  the  trade  by  ordering  the 
wholesale  destruction  of  all  the  opium  in  the  lion--  .\t 
this  time  20,288  chests  were  washed  into  the  , 
result  of  this  edict  was  the  so-called  Opium  War.  Again, 
in  I860,  the  English  toned  the  Chinese  to  legalize  the 
traffic.  From  this  time  to  the  present  the  vice  in  China 
lias  been  a  national  one.  India  ha-  become  the  great 
opium  market  of  the  world,  and.  a-  Calkins  says,  Hin- 
di'-tan  maj  be  called  "an  immense  poppy  garden." 

I'm-  nearly  forty  years  tin-  opium  habil  ha-  been  devel- 
oping in  the  United  Mai.-,     in   1843,  W i.  of  Edin- 

burgh,  devised  the  hypodermatic  method  oi  injection, 
which  was  not  really  perfected  until  souk-  year-  later. 
I'i  riously  to  this  discovery  opium  was  used  either  in 
the  form  of  tin-  gum  or  of  one  of  the  alcoholic  prepa- 
rations. Since  tin-  hypodermatic  method  ha-  become 
generally  known  the  consumption  of  the  drug,  both  in 
Europe  and  in  America,  has  greatlv  increased.  For 
years  previous  to  this  discovery  the  habit  was  limited 
to  a  comparatively  small  proportion  of  the  population 
of  the-e  countries.  But  latterly  the-  convenience  with 
which  it  can  be  administered,  the  diminution  of  bulk, 
and.  perhaps  more  than  all   else,  the  increased  number  of 

neuroses  among  thepeopleof  England,  France,  Germany, 

and  America,  the  diminished  power  of  resistance  to  pain, 
physical  and  psychical,  and  the  consequent  increased  de- 
mand for  some  powerful  nerve-stimulant — all  these  things 
have  contributed  to  the  marked  increase  of  the  habit  in 
these  countries. 

Among  Oriental  peoples  the  habil  has  been  rather  the 
result  of  a  desire  to  gratify  a  purely  sensuous  appetite. 
They  have  indulged  in  opium,  not  so  much  for  the  sake 
of  relieving  physical  and  psychical  pain,  as  for  the  enjoy- 
ment of  the  pleasurable  intoxicating  effects  of  the  drug, 
And  there  is  much  evidence  to  show  that  the  people  of  the 
Orient  are  affected  by  such  indulgence  in  a  manner  very 
different  from  that  observed  in  the  case  of  the  inhabitants 
of  the  temperate  /.one.  Among  Eastern  nations  smoking 
has  been  the  favorite  method  of  bringing  the  individual 
under  its  influence.  The  habit  of  smoking  opium  was 
brought  into  this  country  by  tin-  Chinese.  In  isc,s 
cording  to  Kane,  the  firsl  American,  a  low.  sporting  char- 
acter, indulged  in  the  use  of  the  pipe.  He  induced  others 
of  his  associates  to  try  its  stimulant  effects,  and  in  the 
short  space  of  eight  years  the  habit  of  smoking  had  be- 
come so  general  mi  the  Pacific  coast  that  the  authorities 
were  called  upon  to  exercise  their  influence  against  its 
grading  effects.  Large,  however,  as  has  become  the  num- 
ber of  opium-smokers  (their  number  in  this  country,  aside 
from  the  Chinese,  Dr.  Hamlin  states  is  20,000),  they  are 
confined  chiefly  t"  the  large  cities,  and  the  particular 
vice  is  still  a  more  purely  Oriental  one.  and  is  as  yet  car- 
ried on  under  the  direction  and  management  of  Chinese 
proprietors. 

Etiologt. — Among  Europeans  and  Americans  the 
opium  habit  is  eh  icily  initiated  by  the  use  of  the  drug  for 
the  purely  legitimate  purpose  of  relieving  pain.  And 
hence  it  is  that  the  patient  often  dates  his  first  indulgence 

back  to  the  pin  sician's  order. 

If  the  latter  wen  to  keep  the  drug  in  his  own  hands 
and  Use  it  as  any  other  medicine  is  used,  he  would  not 
so  often  receive  the  charge  of  initiating  his  patient  in  the 
indulgence  of  a  pernicious  habit.  Hut  too  often  it  hap 
pens  otherwise.  The  physician,  either  on  account  of 
pressure  of  business  or  from  a  desire  to  avoid  increased  ex- 
pense lo  his  patient  from  so  many  visits,  transfers  the  ad- 
ministration of  the  drug  to  the  patient  himself.  He  teaches 
him  BUperficially  the  laws  of  its  action,  its  dose,  and  even 
provides  him  with  a  syringe  and  instructs  him  in  the  hypo- 
dermatic method.  \\  hat  wonder,  then,  that  il  often  results 
that  the  physician  has  placed  a  weapon  in  the  bands  of  his 
patient  Worse  even  than  the  disease  he  wishes  to  subdue  '! 

over  seventy-five  per  cent.,  probably,  of  all  cases  of  the 
opium  habit  in  this  country,  on  the  Continent,  and  in 
Creat  Britain,  originate  in  the  way  just  mentioned.  The 
rest   are  led  into  the  habit  either  for  the  purpose  of  iu- 


[Y2i\ 


REFERENCE  HANDBOOK  OF  THE   MEDICAL   SCIENCES. 


Opium. 
Opium  Habit. 


dulging  in  a  purely  sensuous  enjoyment,  to  which  class 
belong"  the  opium-smokers,  or  they  contract  the  habit 
through  inability  to  resist  and  control  an  appetite  which 
is,  unfortunately,  the  outgrowth  of  a  feeble  organization 
transmitted  to  them  by  heredity.  Though  of  less  fre- 
quent occurrence  than  chronic  inebriety,  still  a  chronic 
opium  habit,  due  to  defective  will-power  and  to  all  the 
weaknesses  transmitted  by  neurotic  vice,  is  by  no  means 
uncommon.  Nearly  every  asylum  contains,  side  by  side 
with  inebriates,  chronic  morphinists,  the  only  reason  for 
whose  habit  seems  to  be  a  defective  and  demoralized 
will-power,  which,  in  turn,  is  directly  traceable  to  some 
inherited  neurotic  taint.  One  case,  recently  under  the 
writer's  observation,  presents  a  suggestive  family  history, 
and  will  serve  as  an  illustration  of  what  is  frequently 
met  with  in  analogous  cases.  The  young  man,  about 
thirty  years  of  age,  had  been  addicted  for  some  years  to 
the  use  of  both  alcohol  and  opium,  and  had  become  so 
completely  demoralized  by  the  use  of  the  latter  that 
residence  in  an  asylum  became  necessary,  not  only  for 
his  own  safety,  but  for  that  of  others.  His  family  history 
presented  the  following  facts :  Maternal  grandmother, 
an  opium-eater ;  paternal  grandmother  was  insane,  and 
died  of  phthisis  ;  paternal  grandfather,  a  hard  drinker, 
and  died  of  phthisis. 

Undoubtedly  the  invention  of  the  hypodermatic  syringe 
has  done  much  to  increase  the  prevalence  of  the  opium 
habit.  The  results  are  so  rapid,  and  the  relief  of  un- 
comfortable sensations  so  instantaneous,  that  the  instru- 
ment seems  in  a  very  short  time  to  exercise  a  strange 
charm  over  its  victims.  There  seems  a  fascination  in  the 
very  thought  that  the  patient  can  in  an  instant  stimulate 
every  fibre  of  his  being,  and  transfer  himself  to  a  condi- 
tion in  which  he  seems  superior  to  all  the  petty  ills  by 
which  he  is  surrounded  when  not  under  its  influence. 
The  rapidity  and  ease  with  which  the  transition  is  ef- 
fected through  the  agency  of  the  syringe  is  unquestion- 
ably one  of  the  causes  of  the  constantly  increasing  and 
alarming  prevalence  of  the  morphine  habit. 

Pathology. — The  morbid  anatomy  of  the  organs  of 
the  opium-habitue  is  at  present  but  little  understood. 
At  least,  insufficient  data  have  been  collected  to  prove  of 
any  great  value.  There  is  but  little  doubt,  however, 
that  the  ultimate  results  of  the  habit,  which  we  find  prin- 
cipally in  the  gastrointestinal  tract  and  the  kidneys,  are 
effected  through  some  pathological  action  of  the  drug 
on  the  cerebro-spinal,  sympathetic,  and  central  nervous 
system.  As  yet  we  are  ignorant  of  what  changes  do  take 
place  in  these  nerve-tracts  as  a  result  of  the  habit.  Prob- 
ably they  are,  in  large  degree,  similar  to  the  changes 
produced  upon  the  same  system  by  alcohol  or  other 
stimulant,  and  are  degenerative  in  character.  Experi- 
ence would  seem  to  teach  that  the  great  nerve-centres 
tolerate  stimulation  only  up  to  a  certain  point ;  beyond 
that  they  weaken,  lose  their  normal  and  healthy  action 
upon  other  tracts  and  organs  with  which  they  are  phys- 
iologically connected,  and  ultimately,  if  the  artificial 
stimulus  is  not  removed,  undergo  retrograde  changes. 

The  gastro-intestinal  tract  is  generally  among  the  first 
to  suffer  from  indulgence  in  the  habit ;  but  the  changes 
effected  here  are  only  secondary  in  character,  and  due  to 
primary  changes  in  the  nerve-centres  supplying  the  glands 
and  blood-vessels  of  this  region.  Thus  there  is  always 
found  in  the  stomachs  of  opium-habitues  a  chronic  gas- 
tric catarrh,  with  the  characteristic  lesions  of  that  dis- 
order. This  gastritis  is,  however,  secondary.  Opium, 
through  its  action  on  the  nerves  supplying  the  glands  of 
the  stomach,  checks  their  secretion  ;  this  delayed  and  di- 
minished secretion  of  the  gastric  juice  causes  imperfect 
and  delayed  digestion.  The  ingesta  pass  through  the 
stomach  in  a  half-digested  state,  and  produce  the  usual 
consequences  of  congestion  and  subsequent  hypertrophy 
of  cell-structure.  The  same  results  occur  in  the  intes- 
tine. Levinstein's  very  interesting  experiments  on  ani- 
mals illustrate  perfectly  how  opium  paralyzes  the  action 
of  the  gastric  glands.  Two  pigeons,  one  of  which  is 
dosed  with  morphia,  and  the  other  is  not,  are  both  fed 
with  an  equal  number  of  peas.  In  the  course  of  a  fewr 
days  they  are  killed.     The  pigeon  treated  with  morphia 


presents  a  stomach  filled  with  half-digested  peas,  and  the 
mucous  membrane  of  which  is  swollen  and  congested  ; 
the  other  pigeon's  stomach  is  empty,  and  the  mucous 
membrane  is  entirely  normal  in  appearance. 

The  most  constant  pathological  action  of  opium  is  this 
paralyzing  of  function  in  the  various  secretory  glands. 
As  has  been  said,  this  is  clue  to  some  previous  morbid 
changes  produced  in  the  nerve-tracts  supplying  these 
glands.  "We  may  witness  this  same  effect  in  the  sebace- 
ous, mammary,  and  salivary  glands,  in  the  ovaries  and  in 
the  testicles.  "The  normal  secretion  of  each  is  checked, 
and,  therefore,  in  habitues  we  find  diminished  secretion, 
with  consequent  impairment  of  function  in  these  several 
glands.  When  opium  is  taken  in  minute  doses,  and  for 
the  first  time,  there  is  exhibited  a  stimulant  action,  and 
very  likely  at  this  period  there  may  be  a  slight  conges- 
tion of  the  several  glandular  organs.  Experiments  on 
animals  show  that  under  the  influence  of  morphia  the 
kidneys  are  much  congested,  and  probably  on  this  ac- 
count there  is  greater  or  less  secretion  of  albumen  in  the 
urine.  But  the  ultimate  effect  of  opium  is  to  paralyze 
normal  glandular  action,  and  hence  to  diminish  the  va- 
rious secretions.  This  has  an  importance,  as  we  shall 
see,  in  explaining  many  of  the  symptoms  occurring  in 
sufferers  from  the  opium  habit. 

Symptoms. — As  has  been  stated,  opium  is  essentially 
a  stimulant,  and  in  this  respect  offers  some  slight  analogy 
to  alcohol.  Some  writers,  as  Calkins,  even  suggest  that 
its  use  may  be  in  a  large  measure  supplanted  by  alcohol, 
and  cites  Turkey  as  an  example  of  a  country  where  in- 
dulgence in  wine  has  increased  while  that  of  opium  has 
decreased.  However  this  may  be,  it  is  certain  that 
opium  does  possess  the  property  above  mentioned.  It 
was  for  this  subtle,  stimulant  action  that  De  Quincey  was 
in  the  habit  of  taking  his  potion  on  a  Tuesday  night, 
and,  while  under  its  influence,  of  revelling  in  the  pleas- 
ures of  the  Italian  opera ;  and  again,  on  a  Saturday  night, 
after  indulging  in  the  customary  draught  of  laudanum, 
he  would  sally  out  into  the  labyrinths  of  the  London 
streets,  visiting  the  market-places  and  by-paths  of  the 
great  city.  No  one  knew  better  than  he  the  primary  stim- 
rdant  action  of  the  drug,  for  he  says  :  "  Certainly  opium 
is  classed  under  the  head  of  narcotics,  and  some  such  ef- 
fect it  may  produce  in  the  end  ;  but  the  primary  effects 
of  opium  are  always,  and  in  the  highest  degree,  to  excite 
and  stimulate  the  system." 

As  in  the  case  of  all  stimulants,  there  is  a  limit  to  the 
amount  of  endurance  or  toleration  which  the  system  can 
entertain  for  them.  This  limit  marks,  in  a  pronounced 
manner,  the  beginning  of  the  pathological  symptoms  in 
the  individual.  The  tolerating  limit  of  the  individual, 
and  likewise  the  inception  of  his  real  trouble,  varies  with 
the  person.  Idiosyncrasy  plays  a  most  prominent  part 
in  the  symptomatic  history  of  the  opium-habitue.  The 
drug  affects  different  persons  differently  ;  some  possess 
a  wonderful  toleration  for  it,  taking  it  for  3'ears  without 
serious  injury  to  the  health,  while  others  succumb  to  its 
action  in  a  few  weeks,  or,  at  most,  months.  I  have  known 
an  individual  to  take  for  years  a  dose  of  Macmunn's  elixir, 
varying  from  seven  to  twenty  drops,  and  to  be  depend- 
ent upon  it  for  sleep  and  comfort,  and  yet  never  be  com- 
pelled to  go  beyond  this  amount ;  nor  did  he,  indeed,  ex- 
perience anything  but  good  effects  from  it,  so  remarkable 
was  his  toleration  of  the  drug. 

Ordinarily,  the  person  wdio  has  taken  the  drug  con- 
stantly, day  by  day,  begins  to  be  affected  with  the  char- 
acteristic symptoms  of  the  opium  habit,  or  morphia 
hunger,  in  from  two  to  six  months.  In  a  general  way. 
Oriental  people  tolerate  the  opium  habit  better  than  those 
of  temperate  climates  ;  they  seem  less  susceptible  to  its 
stimulant  effects,  and  yield  rather  more  readily  to  its 
narcotic  action.  De  Quincey,  whose  writings  on  this 
subject  are  too  imaginative  to  possess  much  scientific 
value,  illustrates  very  vividly,  however,  the  peculiar 
action  of  opium  on  different  temperaments  in  his  article 
on  the  "Pleasures  of  Opium,"  where  he  contrasts  its  ac- 
tion on  his  own  sensitive  organism  with  its  influence  on 
the  more  unintellectual  and  unimaginative  Turk. 

One  peculiar  fact  is  worthy  of  notice  at   this  point. 
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Notwithstanding  thai  individuals  vai  illy  in  the 

Bize  ol  the  dose  that  can  be  borne  bythem.il  Is  seldom 
thai  an  opium  habitue-  i-  poisoned  bj  the  drug,  unless  be 
take  it   with  deliberate  suicidal  intent.     However  I 
hi*-  dose  may  be,  there  is  a  limil  beyond  which  the  pei 
son  cannol  go,     When  this  particular  maximum  ami 
li:i-  been  reached,  he  Btops  instinctively.     Some  attain 
this  limit  when  they  bave  taken  from  two  in  Ave  grains 
nl  morphia  per  daj    oi  thereabouts;  others,  when  they 
bave  taken  so  enormous  a  quantity  as  sixty  or  even 
seventy  two  grains  of  morphia  per  day  in  three  do 
Among  Bmokers  the  amounl  of  opium  consumed  is  much 
er  than  by  any  other  method,  tor  the  reason  that  a 
less  quantity  is  really  absorbed  into  the  system.     There 
is  a  large  amounl  of  waste  in  the  ash  left  in  the  pipe  ;  so 
much  so,  that  this  very  waste  is  saved  and  worked  over 
Into  a  new  but  Inferior  mass.     Smokers  consume  about 
six  grains  of  the  drug  at  first,  and  increase  from  this 
amount  to  fromsixtyto  even  three  hundred  grains  per 
day.     The  habit  is  therefore  an  exceedingly  costly  one, 
and  in  this  extreme  extent  can  be  indulged  in  only  by 

those  ni'  the  wealthy  class. 

After  a  person  has  taken  opium  for  a  longer  or  shorter 

time,  he  begins  to  feel  a  mure  or  less  imperative  demand 

for  the  drug  as  the  influence  of  the  last  dose  wears  off . 
Especially  is  this  the  ease  when  the  individual  has  been  in 
the  habit  of  taking  an  allowance  at  a  certain  definite  time. 
As  this  time  draws  near  he  begins  to  feel  somewhat  ner- 
vous and  uneasy  ;  he  may  have  sensations  of  chilliness; 
he  will,  perhaps,  experience  a  desire  to  yawn  and  stretch 
himself ;  not  infrequently  he  may  suffer  neuralgic  pains 
indifferent  parts  of  the  body  or  extremities.  If  the  ad- 
ministration  of  the  drug  is  delayed,  perspiration  may  ap- 
pear, and  even  become  profuse,  or  a  feeling  of  nausea  will 
torment  the  person.  A  sense  of  fatigue  or  extreme  pros- 
tration may  occur.  To  whatever  extent  these  symptoms 
may  show  themselves,  there  always  occurs  an  indescrib- 
able longing  for  a  fresh  dose  after  the  stimulant  action 
of  the  previous  indulgence  has  passed  away.  A  lady 
patient  mice  said  to  me  in  reply  to  my  interrogations  on 
this  point  :  •■  1  (.-1111101  explain  my  feelings  ;  I  can  only  say 
that  my  whole  system  seems  to  long  for  morphia  just 
as  one  longs  for  food  when  hungry."  All  these  distress- 
ing symptoms  vanish  when  a  fresh  dose  is  taken. 

After  a  longer  or  shorter  time,  which  varies  with  the 
idiosyncrasy  of  the  person,  it  is  found  that  the  same 
amount  of  the  drug  that  has  hitherto  sufficed  fails  to 
bring  the  accustomed  relief.  An  increase  is  necessary. 
This  increase  is  repeated,  and  SOOH  it  results  that  what 
w  1  udd  at  one  time  have  been  a  poisonous  amount  is  now 
mil  only  tolerated,  but  is  absolutely  indispensable  to  com- 
fort.    Long,  however,  before  this  gjeatly  increased  dose 

has  beeii  reached,  the  individual  begins  to  present  certain 

physical  symptoms  which  indicate  a  very  marked  deteri- 
oration of  bodily  health  and  show  the  profound  intlueuce 
that  the  drug  has  exerted  upon  the  nervous  system. 

Chief  among  the  organs  to  be  affected  is  the  stomach 
and,  by  virtue  id'  its  close  relationship  to  that  organ  and 
its  partial  similarity  of  function,  the  intestinal  tract.  In 
speaking  of  the  pathology  of  the  opium  habit,  allusion 
was  made  to  the  impaired  digestion,  and  its  explanation 
was  assigned  to  a  diminished  activity  in  the  glands  se- 
creting the  gastric  juice.  This  imperfect  action  of  the 
.stomach,  attended  as  it  is  by  faulty  assimilation,  exerts  a 
marked  depressing  influence  On  the  entire  animal  econ- 
omy. The  usual  symptoms  of  malnutrition  show  them- 
selves. The  red  blood-corpuscles  diminish  in  number. 
The  person  becomes  sallow  and  his  complexion  acquires 
a  pale,  ashy  hue.  The  appetite  fails.  Nausea  is  a  fre- 
quent  symptom.      The  muscular  system  becomes  llabby. 

and  the  power  of  endurance  is  greatly  diminished.     The 

thickened  state  of  the  lining  of  the  stomach  and  duo- 
denum causes  a  partial  occlusion  of  the  bile-duct.  Ab- 
sence of  bile  and  of  secretion  from  the  intestinal  glands, 
due  to  their  paralysis  through  the  action  of  the  drug  on  the 
nerves  supplying  them,  causes  an  obstinate  constipation, 
This  latter  symptom  only  seems  to  increase  the  uncom- 
fortable sensations  and  intensify  the  morbid  phenomena 
set  in  action  by  the  impaired  digestive  functions  of  the 


Btomacb  The  absence  of  bile  in  the  intestines  also  causes 
a  greater  or  less  decomposition  of  the  ingesta,  and  this, 

in  its  turn,  develops   another   source   of   irritation.      The 

imperfectly  digested  and  partly  decomposed  food  pro- 
duces  flatulency   and   eructations,    and   frequently, 
still  further  result,  an  irritative  diarrhoea  alternates  with 
the  obstinate  constipation. 
The  respiratory  tract  is  not  as  prof oundly  affected  at 

are  the  dig  <  Occasionally  there  is  catarrh  of 

the  pharynx  and  larynx,  more  often  -ecu  among  smokers 

than  among  those  who  take  the  drug  by  the  mouth  or 
subcutaneously. 

The  opium  or  morphine  habit  exerts  a  varying  influence 
upon  tin'  kidneys.  According  to  Levinstein,  among  per- 
sons addicted  to  the  use  of  morphine,  albumen  is  found  at 

times  in  the  urine  ;  at  other  times  chemical  analysis  does 
not  detect  it.  The  same  author  asserts  that  sugar  is  never 
found  except  w  Inn  the  drug  is  taken  in  poisonous  d' 
and  that  linn  it  is  always  found.  Cane,  however,  assi 
that  be  has  found  BUgar  in  the  urine  of  four  patients ; 
that  in  one  of  these  cases  it  was  permanent,  that  it  came 
and  went  in  the  other  three,  and  that  in  three  of  the  < 

it  disappeared  after  the  morphine  had  been  slopped.    Jiar- 

tholow,  on  the-  other  hand,  does  not  consider  that  cases  of 
albuminuria  and  diabetes  that  are  met  with  in  this  country 
" are  due  to  the  subcutaneous  use  of  morphia."  In  one 
case  only  of  those  that  have  come  under  my  observation 
have  I  found  BUgar.  But  it  appealed  after  the  morphine 
had  been  entirely  removed  ;  and,  occurring  as  it  did  in 
an  old  opium-habitue"  whose  general  health  was  much 
debilitated,  it  may  have  proceeded  from  other  causes. 

The  physiology  of  the  albuminuria  of  opium-habitu6fl 
is  not  clearly  understood.  Levinstein  advances,  as  the 
most  probable  theory  of  its  occurrence,  the  varying  blood- 
pressure  in  the  vessels  in  the  kidney.  Its  occasional  dis- 
appearance and  reappearance  is  certainly  more  easily 
explainable  on  this  theory  than  on  any  probable  effect 
produced  by  the  drug  on  some  albumen-centre  in  the  cer- 
ebrospinal system.  As  yet,  however,  our  data  an-  loo 
limited  to  admit  of  any  very  satisfactory  explanation  of 
the  pathological  fact.  The  albuminuria,  however,  d 
not  depend  on  any  structural  disease  of  the  kidneys,  tor 
it  entirely  disappears,  although  sometimes  very  slowly, 
after  the  use  of  the  drug  has  been  discontinued.  Occa- 
sionally, but  rarely,  casts  and  renal  epithelium  have  b 
found  in  the  urine  of  opium-habitues  ;  but,  inasmuch  as 
they  have  entirely  disappeared  on  the  abolition  of  the 
habit,  it  is  safe  to  say  that  there  was  no  structural  disi 
of  the  organ.  Here,  again,  the  most  plausible  theory  is 
that  the  drug  causes  a  varying  blood-pressure  in  the  renal 
vessels,  and  by  virtue  of  this  greater  or  less  vascular  ten- 
sion produces  the  chemical  and  microscopical  changes  no- 
ticed in  the  urine.  Indeed,  we  frequently  see,  in  other 
bodily  conditions,  how  changes  in  arterial  tension  pro- 
duce exactly  the  same  temporary  results  in  the  renal  se- 
cretion. 

These  morbid  changes  of  the  circulation,  the  effi 
which  we  have  just  seen  in  the  kidney,  an-  frequently 
observed  in  the  skin.  There  occurs  congestion  of  the 
face,  producing  flushing,  which  is  often  followed  by 
perspiration.  Frequently  there  are  flashes  ol  heat  in 
different  parts  of  the  body,  which  may.  in  all  prob- 
ability, be  caused  by  a  varying  blood  tension.  A  quite 
common  and  very  troublesome  symptom  among  tl 
who  have  carried  the  habit  to  excess  is  profuse  cold 

sweating,  due  to  relaxation  of  the  blood-vessels  follow- 
ing their  previous  tension.  In  advanced  cases  there  are 
sometimes  seen  Bpots  of  purpura.  The  slight,  dropsical 
effusions  also  testify  to  the  deteriorated  state  of  the  blood. 

which  admits  of  the  transudation  of  its  watery  elements 
through  the  vascular  walls  into  the  cellular  tissue. 

Another  symptom,  which  was  first  noticed,  I  believe, 
by  Levinstein,  is  a  periodical  fever  similar  in  character 
to  the  intermittent  fever  of  malaria.  This  peculiar 
symptom  has  not  been  known  to  follow  the  habit  of 
smoking,  but  has  been  generally  noticed  among  those 
who  use  the  drug  hypodermatically.  Its  pathology  is 
not  clearly  understood.  Levinstein  thinks  the  fever  due 
to  a  certain  neuropathic  constitution.     Bartholow  con- 
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siders  that  the  attacks  are  "  usually  associated  with  an 
acute  gastrointestinal  catarrh,  and  are  preceded  by  con- 
stipation and  a  much  overloaded  colon."  He  also  says 
that  they  rarely  occur  in  winter,  more  frequently  in 
summer  and  fall  ;  that  they  are  generally  irregular,  and, 
though  sometimes  quotidian,  they  may  assume  the  re- 
mittent type.  Levinstein  affirms  that  the  tertian  type  is 
the  most  common.  During  these  attacks  the  tempera- 
tare  may  rise  as  high  as  104°  F.  Quinine  produces  only 
the  most  transitory,  if  any,  effect,  An  increased  dose  of 
morphine  will  almost  always  relieve  the  patient,  but  relief 
thus  produced  is  only  followed  by  an  aggravation  of  the 
symptoms.  Permanent  withdrawal  of  the  drug,  however, 
always  puts  an  end  to  the  chills.  This  efficacy  of  the 
withdrawal  of  morphine,  the  irregularity  of  the  attacks, 
the  fact  that  the  person  has  never  been  exposed  to  the 
malarial  influence,  and  the  inefflcacy  of  quinine,  are  the 
only  diagnostic  points  by  which  we  can  distinguish  the 
chills  from  ordinary  malarial  intermittent  fever. 

Severe  neuralgias  are  often  associated  with  this  variety 
of  intermittent  fever.  But  the  most  serious  feature  of 
these  attacks  is  the  great  physical  prostration  that  gener- 
ally accompanies  them,  and  the  danger  of  collapse  that 
is  liable  to  occur  during  the  height  of  the  attack,  in  the 
severe  cholera  morbus  that  may  accompany  it,  or  in  the 
profound  prostration  caused  by  attempting  to  remove 
the  drug  itself  too  suddenly.  The  very  attempt  to  cure 
the  disease  may  prove  dangerous  itself. 

Upon  the  reproductive  system,  as  upon  other  glandu- 
lar organs,  the  opium  habit  exerts  an  injurious  influence. 
"When  the  drug  is  taken  in  small  doses,  and  at  the  com- 
mencement of  the  habit,  it  frequently  has  a  primary  stim- 
ulant action.  This  effect  is  often  witnessed  among  those 
who  smoke  as  well  as  among  those  who  take  the  drug  by 
other  methods.  This  sexual  stimulation  is,  as  a  rule,  of 
short  duration,  and  as  soon  as  the  habit  has  become  con- 
firmed, and  the  dose  has  reached  any  size,  the  ovaries  and 
the  testicles  begin  to  lose  their  normal  action,  and,  if  the 
habit  continue,  may  suspend  their  functions  entirely. 
This  effect  is  in  nearly  all  cases  functional,  and  structural 
change  in  the  glands  does  not  occur  except  in  extreme 
cases,  among  those  who  not  only  indulge  in  the  habit 
themselves,  but  who  are  descended  from  parents  addicted 
to  the  vice.  Ordinarily,  when  the  habit  is  given  up,  the 
glands  resume  their  normal  activity.  Menstruation  re- 
appears in  the  female,  and  erections  and  involuntary 
emissions  recur  in  the  male. 

Race  and  individual  idiosyncrasy  doubtless  play  a 
prominent  part  in  this  action  of  the  drug  on  the  repro- 
ductive organs.  The  Turk  and  the  Chinese  probably 
suffer  less  in  this  respect  than  the  inhabitant  of  temperate 
climes  ;  but  among  the  latter  we  do  find  some  individu- 
als of  either  sex  whose  sexual  functions  are  but  little  im- 
paired. 

Among  women  subject  to  leucorrhcea  this  discharge  is 
often  known  to  cease  while  they  are  indulging  in  the 
habit,  but  it  reappears  as  soon  as  the  drug  is  left  off. 
Quite  frequently  women  who  are  taking  large  quantities 
of  opium  conceive,  but  miscarry  at  some  period  of  their 
pregnancy.  Levinstein  mentions,  as  a  somewhat  curious 
and  noticeable  fact,  although  he  does  not  consider  it 
by  any  means  constant,  that  young  and  healthy  women, 
themselves  not  addicted  to  the  habit,  have  not  gone 
through  the  full  term  of  their  pregnancy  after  their  hus- 
bands became  habitues  ;  and  this  notwithstanding  that 
they  always  were  delivered  at  full  term  previous  to  the 
time  when  their  husbands  acquired  the  habit. 

The  same  author,  in  his  experiments  upon  pregnant 
animals,  found  that  their  mammary  glands  shrank  in  size, 
and  that  in  nearly  all  cases  they  gave  premature  birth  to 
dead  young.  He  draws  the  following  conclusions  from 
his  experiments  :  "  In  cases  of  amenorrhoea  due  to  mor- 
bid craving  for  morphia,  the  growth  of  the  ovarian  cells 
would  be  stopped  from  one  monthly  period  to  another, 
and  consequently  there  would  be  a  want  of  the  stimulus 
on  the  ovarian  nerves,  causing,  on  the  one  hand,  the  rupt- 
ure of  the  Graafian  follicles,  and  producing,  on  the  other 
hand,  a  congested  state  of  the  generative  organs  by  reflex 
action.    Hence  the  morphia  would  act  in  the  same  manner 


on  the  ovaries  as  on  other  secreting  glands — i.e.,  would 
render  them  devoid  of  functions  under  its  continued  in- 
fluence. It  is  likely,  therefore,  that  the  menstrual  dis- 
charge does  not  show,  on  account  of  no  ovulation  taking 
place  ;  this,  also,  would  account  for  the  sterility." 

WTehave  seen  that  opium  exerts  a  profound  effect  upon 
the  nervous  system.  In  fact,  there  is  where  its  chief 
pathological  action  is  seen — its  influence  upon  organs 
and  glands  being  purely  secondary,  and  the  effect  of  dis- 
turbance wrought  by  the  drug  on  the  nerve-tracts  sup- 
plying those  parts.  We  cannot  feel  surprised,  therefore, 
to  learn  that  its  pathological  action  extends  to  the  higher 
nerve-centres  in  the  brain,  and  that  the  mental  and  moral 
faculties  are  quite  frequently  disturbed  by  a  prolonged 
use  of  the  drug. 

Here,  again,  we  find  occasional,  although  not  alwTays 
constant,  evidences  of  a  primary  stimulant  action.  There 
are  persons  whose  mental  faculties  are  buoyed  up  by 
the  drug  who  experience  that  subtle  exhilaration  of 
mind  that  wine  occasions  in  others.  Nearly  every  physi- 
cian whose  practice  has  extended  to  opium-habitues  will 
recall  cases  illustrating  this  greater  or  less  stimulant  ac- 
tion upon  the  intellectual  centres.  "While  under  the  in- 
fluence of  the  drug  they  exhibit  a  loquacity  and  vivacity 
of  word  and  action  which  is  in  marked  contrast  with  the 
depression  attending  their  periods  of  abstinence.  There 
are  cases  on  record  of  society  ladies  who  have  spent  most 
of  the  day  in  bed,  who,  under  the  influence  of  opium, 
have  figured  in  the  evening  in  brilliant  literary  and  so- 
cial circles,  and  whose  brilliancy  of  conversation  and 
repartee  depended  wholly  on  the  stimulant  action  of  the 
dose  of  morphine  or  laudanum.  Such  extreme  cases, 
however,  are  of  infrequent  occurrence,  and  generally 
the  secondary  effects  of  the  drug  are  soon  seen  after  a 
constant  indulgence. 

Opium  primarily  produces  functional  derangement  of 
the  mind.  "When  the  person  gives  up  the  habit,  the 
mind  returns  to  its  normal  condition.  But  when  indulged 
in  for  years,  opium  may  produce  a  permanent  deteriora- 
tion of  the  mental  and  moral  faculties,  and  this  perma- 
nent deterioration  is  undoubtedly  due  to  an  organic  degen- 
eration of  the  cerebral  centres. 

The  question  of  the  mental  and  moral  responsibility  of 
those  addicted  to  the  opium  habit  merits  consideration 
at  this  point.  It  is  obvious  that  a  person  who  is  suffer- 
ing from  mere  temporary  and  functional  mental  disturb- 
ance— -the  result  of  a  single  or  a  number  of  opium  de- 
bauches— is  practically  in  the  same  condition  as  the 
drunkard,  who,  while  under  the  influence  of  alcohol, 
labors  under  a  temporary  mental  alienation.  The  law, 
however,  holds  the  drunkard  responsible  for  any  acts  he 
may  commit  while  in  this  state  of  temporary  mental  con- 
fusion, for  the  reason  that  the  person  voluntarily  places 
himself  in  this  condition  while  he  has  control  of  his  fac- 
ulties. In  like  manner,  the  opium-habitue  voluntarily  in- 
dulges an  appetite  of  which  he  knows  the  consequences, 
and  hence,  while  under  its  influence,  would  be  held  re- 
sponsible for  any  indiscretion  he  might  commit.  The 
existence  of  the  habit  would  not  legally  incapacitate, 
therefore,  a  person  addicted  to  it.  Obersteiner,  in  an 
article  on  "  Chronic  Morphinism,"  in  Brain  for  Jan- 
uary, 1880,  records  the  case  of  a  young  man  who  at- 
tempted to  evade  the  legal  punishment  of  theft  by  rea- 
son of  his  being  a  morphinist.  He  declared  that  on 
account  of  his  habit  "  his  cerebral  blood-vessels  were  so 
congested  that  his  ideas  of  things  were  perverted."  The 
accused  was  unable,  however,  to  prove  that  he  was  ad- 
dicted to  the  habit,  and  the  police-surgeon  demonstrated 
that  he  was  simulating  the  symptoms  of  morphine  hun- 
ger. The  case  is  instructive,  as  showing  how  dangerous 
would  be  the  precedent  of  extenuating  crime  committed 
by  persons  while  under  the  influence  of  a  degrading 
habit. 

Lahr  and  Fiedler  have  even  gone  so  far  as  to  assert 
that  craving  for  morphine  is  in  itself  a  mental  alienation. 
Facts  would  scarcely  seem  to  support  this  theory.  Too 
many  evidences  everywhere  exist  of  the  highest  intellect- 
ual attainments  and  the  most  perfect  co-ordination  of 
thought  and  action  occurring  in  persons  who  not  only 
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take  Ibe  drug,  buf  who  are  at  the  same  time  under  ii  -- 
influence.     In  th<  gn  al   maji  u  ea  I  lie  opium  in- 

ui  e  is  mih|.I\  the  unwise  yielding  of  the  individual 
to  an  artificial  appetite  and  does  nol  necessarily  | 
pose  b  I  di;ii liesis.     Occasionally  cases  are  mel 

with  of  Individuals  w  ho  bi  em  to  bave  an  inherited  \  ici  of 
constitution,  w  hich  manifests  itself  in  neuroses,  and  which 
often  seems  to  impel  the  individual  to  indulgence  in  stim 
ulants  or  narcotics.    Asylum  records  of  t<  t  lamen- 

table histories  of  Families,  the  various  members  of  which 

b  record  oi  phthisis  in  one,  chorea  or  epilepsy  in  an 
othei  insanity  in  a  third,  and  in  still  another  an  uncon- 
trollable dipsomania  which  seems  to  recognize  no  hrmnHn, 
or  a  morbid  and  equally  reckless  abandonment  to  the 
opium  babit.  Unquestionably,  in  these  caa  -  there  is  a 
constitutional  vice  to  begin  with,  which  renders  the  indi- 
vidual more  or  less  irres] Bible  for  the  morbid  appetite. 

Ordinarily,  however,  the  opium  habit  is  not  acquired  in 
i his  way.  but  occurs  rather  in  persons  whose  minds  arc 
perfectly  healthy  and  who  contract  the  vice  after  first 
using  the  drug  as  a  medicine. 

As  among  drunkards,  we  find  also  that  opium  habitues 
ma\  experience  delirium  tremens.  This  delirium  is  gen- 
erally of  an  acute  character.  It  appears  when  the  drug 
is  withdrawn  suddenly.  It  is  of  short  duration,  gener- 
ally disappearing  in  twenty  four  or  fortj  eight  hours, 
even  though  the  appetite  is  not  gratified.  The  patienj 
may  become  violent  and  maniacal.  He  will  have  hallu- 
cinations of  Bighl  and  hearing,  and  may  become  de- 
structive and  violent  in  his  actions  and  incoherent  in  his 
speech.  The  attack  will  generally  subside  itself,  leav- 
ing the  patient  in  a  confused  and  exhausted  condition. 
Quite  frequently  he  lias  no  recollection  of  the  transitory 
excitement  through  which  he  has  passed.  The  chief 
diagnostic  points  between  the  delirium  of  morphinists 
and  thai  of  drunkards  is  the  short  and  essentially  self- 
limited  character  of  the  former.  The  administration  of 
morphine  will  generally  check  the  attack,  while  the  de- 
lirium potatorum  is  often  intensified  by  the  taking  of 
liquor.  Delirium  potatorum  may  result  fatally,  while 
that  arising  from  the  morphine  hunger  rarely  culminates 

thus. 

There  is  a  certain  class  of  opium-habitues,  young  men, 
chiefly  of  the  kind  possessed  of  feeble  will-power  and 
morbid  imaginations,  among  whom  there  often  occurs  a 
general  mental  and  moral  deterioration  very  similar  to 
what  one  sees  among  inebriates.  And  a  description  ap- 
plying to  the  latter  will  likewise  answer  forthem.  There 
is  in  them  a  loss  of  self  respect,  a  most  persistent  and 
shameless  mendacity,  a  weakening  of  the  will-power,  and 
an  entire  disappearance  of  a  healthy  ambition.  Not  in- 
frequently in  these  cases  the  moral  faculties  become  per- 
verted, while  the  intellect  remains  intact.  Such  persons 
will  lie  and  steal,  and  display  a  maliciousness  that  is 
truly  remarkable.  Thoroughly  demoralized  themselves, 
their  sole  and  lit  ion  in  life  seems  to  he  to  make  themselves 

as  mischievous  as  possible,  and  to  give  as  much  anxiety 
to  their  friends  and  relatives  as  lies  within  their  power. 
Frequently  their  nearest  relatives  establish  them  in  busi- 
ness and  make  great  sacrifices  of  time  and  money  to 
place  them  iii  a  respectable  position  in  life.     It  is  all 

without  avail  ;  they  soon  renew  their  old  habits,  and  dis- 
grace themselves  and  their  families  without  compunction. 
Finally,  after  every  argument  that  love  and  sell-respect 
can  command  is  brought  to  bear  upon  them,  after  every 
resource  ha-  been  tried  in  vain,  their  relatives  lose  all  pa- 
tience, and  as  a  last  resort  endeavor  to  commit  them  to 
some  hospital  tor  the  insane,  where  they  may  be  placed 
under  some  restraint  without  having  the  disgrace  of  the 
penitentiary  attached  to  them.  No  class  of  patients  can 
be  more  unwelcome  to  hospital  officers.    Their  influence 

Upon  their  fellow  patients  is  uniformly  bail,  and  the  re- 
straint upon  their  liberty  only  tends  to  aggravate  them 
the  more.  Unfortunately  there  has  been  very  little  Kris 
lation  in  regard  to  this  class,  and  consequent!]  the  com- 
mitment of  such  patients  in  asylums  is  unsatisfactory  in 
the  extreme.  Generallj  they  are  Belf -committals,  having 
been  induced  by  their  relatives  to  take  such  step  ;  but  a 

few     weeks'  residence    al    the    hospital    renders   file   place 


odious  to  them.  and.  being  under  no  legal  restraint,  they 

cannot    be  detained.      As  l  his  class,   bi.lhof   opium  habit- 

ii.  s  and  inebriates,  has  already  becunie  considerable,  and 

even  includes  both  Bexes,  it  WOUld  almost  seem  imper- 
ative that  there  should  be  some  legal  provision  in  the 
different  Stales  which  will  cover  these  unfortunate  indi- 
viduals.    It  i-  somewhat  singular  that   Benjamin  Ruab 

should  have  fell  and  anticipated  this  need  so  many  years 

lie  recommended  the  establishment  of  hospitals  in 

every  town  in  the  United  States  for  the  reception  of  hard 
drinkers.  In  his  day  the  opium  habit  had  not  assumed  its 
present  proportions,  or  he  would  doubtless  have  included 
its  victims  among  those  lor  whom  provision  should  be 

made. 

He  wrote  :  "They  are  as  much  objects  of  public  hu- 
manity and  charity  as  mad  people.  Let  it  not  be  saM 
that  confining  BUCb  persons  in  a  hospital  would  be  an  in- 
fringement upon  personal  liberty  incompatible  with  the 
freedom  of  our  governments;"  and  he  added,  that  such 
persons  "should  be  com  mi  tied  by  a  court  consisting  of  a 
physician  and  two  or  three  magistrates  or  commissioners 

appointed  for  that  purpose." 

In  this  connection  it  is  interesting  to  notice  that  the 
Massachusetts  Legislature  has  recently  passed  an  acting 

tended  to  apply  to  this  very  Class,  but  not  to  opium- 
habitues. 

It  is  to  be  hoped  that  similar  laws  may  be  passed  in 
other  States,  which  will  sanction  the  commitment  of  both 
inebriates  and  morphinists  to  asylums  or  other  suitable 
place-,  it  is  questionable  whether  insane  asylums  are  the 
proper  places  for -detaining  these  unfortunate  i" 
The  influence  of  either  class  upon  the  other  is  bad.  The 
victims  of  a  morbid  appetite,  in  their  association  with  the 
insane,  tend  to  make  that  class  dissatisfied  and  restless,  by 
tilling  their  minds  with  ideas  of  unjust  confinement ;  and 
the  very  fact  of  their  sanitv  seems  to  add  a  certain  weight 
to  their  specious  arguments.  Hut.  however  questionable 
the  legal  confinement  of  inebriates  and  opium-habil 
asylums  may  be,  there  is  no  doubt   that   legal   detention 

somewhere  is  advisable. 

There  is  still  another  form  of  mental  deterioration 
which  is  apt  to  occur  in  those  who  have  taken  opium  or 
its  alkaloids  for  years.  The  mental  disturbance  is  of  a 
chronic  character,  and  indicates  a  general  weakening  of 
brain-power.  The  change  is  analogous  to  what  one  set  - 
in  chronic  drunkards,  and  probably  is  occasioned  by  a 
gradual  organic  deterioration  of  the  brain-cells.  The 
general  mental  impairment  persists  after  the  drug  has 
been  removed,  and  even  though  the  habit  has  been  dis- 
continued for  years.  Such  persons  become  forgetful  and 
unambitious;  they  are  apt  to  think  well  of  themselves, 
and  often  tell  incredible  stories  of  what  great  things  they 
have  accomplished.  They  lack  energy,  and.  though  for- 
merly of  keen  intelligence,  lose  their  intellectual  acuta 
ness.  In  extreme  cases  there  may  be  delusions  of  sus- 
picion and  tear,  such  as  one  sees  occasionally  among 
old  drunkards.  1  have  never  met  with  such  extreme 
chronic  menial  disturbance  among  morphinists,  but  Le- 
vinstein speaks  ,,|  eases  of  chronic  delirium  tremens  in 
which  there  an-  delusions,  depression  of  spirits,  and  ner- 
vous trembling  of  the  hands.  He  attributes  this  state  to 
a  chronic  poisonous  action  of  the  drug  acting  upon  the 
system  even  after  its  use  has  been  discontinued.  Chronic 
mental  impairment,  due  unquestionably  to  organic  cere- 
bral delerior.nl ion  such  as  is  witnessed  in  cases  of  chronic 

alcoholism,  is  what  we  usualh  bi  i 
Prognosis. — The  prognosis  of  the  opium  habit  is  not 

particularly  favorable.  The  accumulating  evidence  of 
later  experience  rather  contradicts  the  more  hopeful 
views  thai  were  entertained  in  the  early  days  of  its  intro- 
duction. The  alarming  prevalence  and  increase  of  the 
habit  dates  back  scarcely  more  than  a  quarter  oi 
tury.  Many  cases  in  the  early  records  of  observations 
have  undoubtedly  proved  to  have  had  relapses,  and  a 

great  many  cases  recorded   and   discharged    from  institu- 
tions as   "'cured  "  cannot    safely    be    registered   as    such. 
Such  a  Btrong  clement  of  deception  has  entered  into  nearly 
every  case  of  well-established  opium  habit  that   w 
place  but  little  reliance  upon  the  patient's  word.     I  am 
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convinced  that  man}'  cases,  with  every  protestation  of  a 
desire  to  recover,  and  even  in  spite  of  the  fact  that  they 
have  voluntarily  placed  themselves  in  institutions  at  their 
own  expense  for  the  express  purpose  of  breaking-  oif  the 
habit,  will,  nevertheless,  deceive  the  physician  and  sur- 
reptitiously indulge  their  craving  for  the  drug.  Many 
Bares  are  apparent,  therefore,  and  not  real;  and  there  is 
always  a  danger  of  relapse  in  those  whose  cures  have 
seemed  most  perfectly  established.  The  circumstances 
which  may  lead  to  a  relapse  are  oftentimes  so  slight 
that  the  patient,  with  even  the  best  resolutions,  finds 
himself  brought  face  to  face  with  his  old  enemy.  I  have 
known  many  cases,  who  considered  themselves  cured, 
fake  unwittingly  a  fraction  of  a  grain  of  morphine  in  the 
prescription  of  a  physician  who  was  ignorant  of  their 
weakness,  and  find  themselves  totally  unable  to  resist  the 
terrible  impulse  to  indulge  again  and  again,  until,  to  their 
dismay,  they  were  once  more  completely  in  the  power  of 
their  old  habit.  A  person  who  has  once  become  a  slave 
to  the  habit  can  never  afterward  with  safety  indulge  in  the 
minutest  fraction  of  a  grain.  A  certain  dominant  patho- 
logical longing  seems  to  be  awakened  in  every  part  of  the 
nervous  system,  and  the  demand  is  simply  irresistible. 
Certain  conditions  affect  the  prognosis.     These  are  : 

1.  The  length  of  time  a  person  has  indulged  in  the 
habit. 

2.  The  existence  of  some  neuralgic,  rheumatic,  or  other 
painful  affection,  which  not  only  operates  as  a  cause  of 
the  habit,  but  which  is  continually  urging  the  patient  to 
a  further  use  of  the  drug. 

3.  The  existence  in  the  individual  of  a  certain  inher- 
ited dyscrasia,  by  which  he  becomes  a  victim  to  a  morbid 
craving  for  stimulants. 

The  first  condition  scarcely  requires  more  than  a  pass- 
ing allusion.  As  with  all  other  habits,  the  longer  the  in- 
dividual has  indulged  himself  the  more  firmly  fixed 
does  the  appetite  become.  In  fact,  it  comes  to  be  incor- 
porated, as  it  were,  in  the  very  cell-structure  of  his  ner- 
vous centres.  An  undefinable  and  powerful  longing  has 
in  some  way  been  established  there,  and  hence  the  dis- 
eased appetite,  habit,  or  whatever  we  may  choose  to  des- 
ignate it,  oftentimes  has  a  more  material  basis  than  we 
may  at  first  suspect.  And  so,  literally,  though  the  spirit 
may  be  willing,  the  flesh  is  very  weak.  I  am  forced  to 
the  somewhat  sad  conclusion  that  there  comes  a  time  in 
the  life  of  every  opium-habitue  when  the  breaking  of  the 
habit  is  next  to  impossible.  The  duration  of  the  habit 
and  the  effect  that  this  has  had  upon  the  individual  be- 
come, then,  prominent  factors  in  the  prognosis. 

The  second  condition  affecting  our  prognosis  is  self- 
evident.  Many  a  person  might  break  himself  of  the 
habit  were  it  not  for  the  fact  that  some  painful  affection, 
such  as  rheumatism,  cancer,  or  neuralgia,  and  which 
probably  first  induced  him  to  take  the  drug,  still  holds 
him  as  in  a  vice.  We  should  bear  this  fact  in  mind,  how- 
ever, that  chronic  painful  affections  admit  of  the  individ- 
ual tolerance  of  the  drug  to  a  very  marked  degree.  Pain 
is  always  an  antidote  to  opium  and  its  alkaloids.  Hence 
in  chronic  maladies  of  a  painful  character,  provided  the 
physician  himself  will  direct  the  administration  of  the 
drug,  there  is  less  danger. 

The  third  condition  of  prognosis  is  most  hopeless  of  all. 
Transmitted  dyscrasiae  and  transmitted  morbid  appetites 
are  most  persistent  and  least  easily  curable.  Occasion- 
ally the  neurosis  and  the  disease  alternate  in  different 
generations.  The  parents  may  be  drunkards  or  mor- 
phinists, and  the  children  insane,  or  vice  versa.  Vicious 
appetites  and  the  various  neurotic  disorders  are  closely 
allied  in  their  etiology,  which  is  generally  found  to  be  a 
state  of  faulty  nutrition  of  the  nervous  centres  and  tracts. 
A  weakened  nervous  system,  a  defective  will-power,  car- 
rying with  it  diminished  resistance  to  morbid  appetites 
and  tendencies,  would  be,  then,  a  strong  factor  in  the 
prognosis  of  this  or  that  case  of  opium  habit,  and  when- 
ever this  faulty  diathesis  does  appear  the  prognosis  is 
always  bad. 

Our  prognosis  may,  then,  be  favorable,  provided  the  in- 
dividual has  not  indulged  his  appetite  for  too  long  a 
period  and  has  no  painful,  chronic,  or  recurrent  malady 


necessitating  the  use  of  opium,  and  especially  if  there  is 
no  previous  hereditary  history  of  intemperance,  insanity, 
or  other  allied  neurosis.  And  this,  too,  notwithstanding 
the  fact  that  the  amount  taken  may  be  very  large.  In- 
dividual tolerance  of  the  drug  varies  so  greatly,  according 
to  personal  idiosyncrasy,  that  we  cannot  prognosticate 
unfavorably  of  a  case  simply  because  the  dose  attained 
has  been  a  large  one. 

Treatment. — It  is  a  curious  fact,  that  among  those  ac- 
customed to  the  use  of  opium  any  attempt  to  reduce  the 
dose  produces  the  same  symptoms  which  are  often  re- 
lieved by  a  small  dose  among  those  unaccustomed  to  its 
use.  Thus  pain,  insomnia,  depression,  restlessness, 
vomiting,  diarrhoea,  are  generally  relieved  by  a  frac- 
tional dose  among  the  uninitiated,  while  identically  the 
same  symptoms  are  manifested  in  the  habitue  who  at- 
tempts to  omit  or  rapidly  reduce  his  usual  allowance. 
It  seems  as  if  opium,  taken  for  a  long  period  and  to  ex- 
cess, will  establish  in  the  system  the  very  condition  of 
things  which  at  another  time  it  will  relieve.  It  is  also  a 
noticeable  fact  that  opium  has  a  more  excitant  effect 
upon  persons  of  nervous  temperament.  It  is  important 
to  bear  these  effects  in  mind  when  undertaking  the  treat- 
ment of  the  opium  habit,  for  one  or  all  of  them  are  lia- 
ble to  appear  when  any  attempt  is  made  to  reduce  the 
amount  taken. 

Two  methods  of  treatment  have  been  suggested  :  The 
sudden  deprivation  and  the  gradual  reduction.  Levin- 
stein has  been  the  chief  advocate  of  the  sudden-depriva- 
tion method.  His  arguments  in  favor  of  this  treatment 
are  as  follows  :  "  The  complaints  following  upon  every 
deprivation  of  the  morphia  are  not  of  so  violent  a  form 
when  the  drug  is  slowly  withdrawn,  but  they  continue 
for  a  longer  period  of  time.  After  the  sudden  depriva- 
tion the  patients  generally  overcome  the  severest  symp- 
toms in  two  or  three  days,  while  the  others  suffer  for 
weeks  together,  not  escaping  any  of  the  many  symptoms 
following  the  abstinence. 

"  The  human  organization,  as  we  know  from  surgery, 
midwifery,  etc.,  will,  in  general,  submit  more  easily  to 
sudden  and  energetic  treatment,  even  when  acting 
powerfully,  than  to  a  milder  influence.  The  gradual 
deprivation,  requiring  a  long  time,  excites  the  physical 
and  moral  powers  to  a  greater  extent,  because  every  dose 
smaller  than  the  previous  day's  quantity  will  produce 
new  symptoms  of  reaction.  The  constant  mental  anxiety 
in  which  these  patients  live,  while  expecting  a  smaller 
dose  on  the  following  day,  makes  them  fretful  and  irrit- 
able— their  intention  of  submitting  till  the  end  of  the 
cure  and  their'  energy  begin  to  decline,  and  they  try  to 
evade  the  treatment.  They  set  up  intrigues  against  the 
officials  and  nurses  ;  they  simulate  morbid  appearances, 
in  order  to  excite  the  pity  of  their  relatives  and  friends  ; 
they  lose  confidence  in  themselves  and  in  their  doctor, 
whose  full  and  absolute  authority  is  indispensable  for 
the  successful  treatment  of  abstinence. 

"  In  cases  of  sudden  deprivation,  on  the  contrary,  the 
confidence  in  the  medical  adviser  is  strengthened  in  con- 
sequence of  the  short  duration  of  the  severe  symptoms 
and  the  improvement  already  experienced  after  a  few 
days  ;  the  patients  take  courage,  look  forward  to  their 
complete  recovery,  and  submit  with  patience  and  resign- 
ation to  the  few  days  of  suffering."  He  excludes  from 
this  treatment  all  persons  suffering  from  some  chronic 
pathological  complaint  requiring  the  use  of  narcotics  ; 
also  persons  "  weak  or  exhausted  from  bodily  or  mental 
afflictions." 

I  quote  Levinstein's  words  in  full  because  they  ema- 
nate from  so  distinguished  an  authority,  and  one  who  is 
the  chief  exponent  of  this  method  of  treatment.  Further- 
more, the  other  method  of  treatment  is  so  radically  dif- 
ferent that  it  is  well  to  understand  Levinstein's  plan 
and  the  arguments  both  in  its  favor  and  against  it.  His 
own  reasons  for  preferring  the  rapid  reduction  are  cer- 
tainly ingenious  and  specious,  but  are  scarcely  sustained 
by  experience.  In  the  first  place,  its  extreme  severity  is 
a  most  potent  objection.  In  the  case  of  sudden  depriva- 
tion the  most  violent  symptoms  arise,  which  show  how  pro- 
found a  change  has  been  wrought  by  the  habit  upon  the 


331 


Opium  Habit. 
Opium  Poisoning* 


REFERENCE   HANDBOOK   OP  THE   MEDICAL  SCIENCES 


oervouB  system.  A  few  tours  after  the  withdrawal  of  the 
drug  the  patient  begins  to  grow  restless  and  nervous     he 

tches  and  yawns,  begins  to  have  si  nsations  ol  chilli- 
in—,  has  a  kind  of  nervous  apprehension,  and  cannot 
make  bimsi  H  comfortable  in  any  position  ;  consequently 
he  walks  aboul  vainlj  trying  to  make  his  uneasiness 
more  endurab 

after  this  be  experiences  nausea,  and  a  little  later 

ins,     This  emesis,  to  which  allusion  basal- 

readj  been  made  ami  an  explanation  sought  in  the  sud- 

den  removal  <•!  the  gland-paralysis  which  has  been  the 

ill  ol  the  long  continued  taking  of  the  drug,  becomi  - 
a  most  alarming  feature  in  the  treatment.  Everything 
that  is  taken  into  the  stomach  is  at  once  rejected,  In  like 
manner,  the  salivary  glands  arc  thrown  into  activity  ; 
al-i>  the  mucous  membranes  of  the  eye  and  nose.  Pro- 
fuse salivation,  coryza,  ami  sneezing,  though  not  dan- 

I i-.  arc  still  most  aggravating  accompaniments  of  the 

sudden  removal  of  the  long-continued  inhibitory  influ- 
ences of  morphine.  The  same  stormy  reaction  takes  place 
in  the  intestinal  tract.  The  glands,  which  have  long 
been  paralyzed  by  the  systemic  effectsof  the  morphine,  on 
ii^  removal,  find  themselves  suddenly  tin-own  into  activ- 
ity ,  their  nervous  inhibition  being  removed,  they  doubt- 
less  become  congested,  and   arc  forced    into  sudden   and 

profuse  secretion.  This  produces  a  constant  watery 
diarrhoea,  which  does  not  admit  of  any  checking  except 
by  the  renewed  administration  of  opium,  or  until  the 
glandular  apparatus  and  its  nervous  supply  have  re- 
trained their  normal  equilibrium  through  a  sufficiently 
prolonged  abstinence  from  the  drug.  But  this  constant 
diarrhoea,  and  the  obstinate  refusal  of  the  stomach  to  re- 
tain food,  is  a  source  of  profound  danger.  The  patient 
grows  weaker;  his  mind  becomes  affected,  and  he  is 
thrown  oftentimes  into  a  wild,  and  almost  maniacal, 
delirium  which,  in  its  turn,  only  still  further  weakens 
the  exhausted  nervous  system  and  oftentimes  initiates 
the  next    and  most  dangerous   symptom,  that  of  collapse. 

This  collapse  generally  appears  in  the  course  of  the  sec- 
ond or  third  day  of  abstinence  from  the  drug,  and  is  it- 
self, in  my  estimation,  a  sufficient  argumenl  against  the 
sudden  deprivation  method  of  treatment  It  isat  times 
ushered  in  by.  a  change  in  the  voice,  by  a  twitching  of 

the    facial    muscles,    by    a    trembling  of    the   extremities  ; 

pallor  and  loss  of  consciousness  soon  ensue.  Levinstein 
Bays  :  "  The  collapse  may  also  appear  suddenly,  at  a  time 
when    the    severest,     symptoms     of    abstinence,    such    as 

vomiting  and  diarrhoea,  have  passed  oil'.  <""/  when  w 
least  expect  stick  an  occurrence.  The  patients,  while  sit- 
ting  in  lied  and  talking  to  their  attendants,  at  once  be- 
come quiet,  fall  back  on  their  pillow,  and  sink  into  a 
stale  of  unconsciousness  which   cannot   at    first   be  over- 

c even  by  the  most  powerful  stimulants.     The  face 

sinks  in  and  is  of  a  death- like  color.  The  noseis  pointed, 
the  eyes  sunk  in.  the  bulbi  rolled  up.  the  respiration  is 
troublesome,  retarded,  and  gasping;  the  pulse  Can  only 
be  counted  while  listening  to  the  heart.  .  .  .  This 
condition   may    last    from    fifteen   minutes    to   nearly   an 

hour;   it    either  recurs  attain   ihrc bin-  times  during 

the  twenty  four  hours  at  short  intervals,  the  patient  in 
the  mean  time  not  entirely  recovering  his  senses,  or  com- 
plete Consciousness  returns  at  once  ;  or.  lastly,  as  observed 
b\  Fiedler,  death  ensues,  accompanied  by  symptoms  of 
paralysis  of  the  brain."  It  docs  not  seem  to  me  that  any 
treatment  thus  jeopardizing  suddenly  and  unexpectedly 

the  patient's  life  can  be  justifiable. 

Tie-    second    objection    to    the    sudden    withdrawal    of 
morphine  from    those  w  ho  have   become  confirmed   in  its 

use  is  the  extreme  uncertainty  .as  to  the  permanency  of 
a  cure  which  is  supposed  to  be  effected  in  SO  short  a 
period  as  from  three  to  eight  weeks.  Physiology  has 
taught  us  that  habits,  whether  of  indulgence  in  stimu- 
lants or  narcotics,  lead,  when  continued  for  any  length  of 

time,  to  a  certain  organic  change  in  the  cell-structure  of 
the  nervous  system.     By  virtue  of  this  change,  which  is, 

of  course,  inappreciable  by  our  present  methods  ol  exam- 
ination, these  same  centres  cease  to  act  healthily  or  satis- 
factorily without  the  customary  indulgence.  No  other 
artificial  appetite  produces  such  profound  effects  upon 


the  nervous  system  as  the  indulgence  in  opium.  Whether 
its  effects  are  purely  functional  or  not.  it  certainly  revolts 
lionizes  the  entire  nervous  economy  of  the  individual,  so 
that  it  can  act  only  when  he  is  under  the  influence  of  the 
The  least  attempt  to  do  without  it  is  accompanied! 
a-  we  have  bo  ii.  by  a  general  explosion  within  tin 

I  the  brain  and  cord.  It  certainly  must  1« 
doubtful  whether,  in  BO  short  a  time  as  is  stated,  that  is, 
after  recovery  from  the  first  violent  reaction  caused  by  its 
removal,  the  nerve  ((litres  and  their  connecting  trai 
have  regained  their  normal  and  healthy  condition.  The 
patient  has  been  months,  possibly  two  or  three  years,  in 
developing,  by  indulgence  in  opiates,  a  condition  of  the 
nervous  system  that  is  genuinely  pathological.  It  is  ex- 
tremely questionable  whether  this  profoundly  neuropathic 
condition  can  be  entirely  cured  in  so  short  a  timi 
■whether,  after  the  first  serious  explosion  has  passed,  the 
morbid  appetite  will  not  still  exist,  or  if  not  the  apM 
tite  in  its  most  intense  form,  a  genera]  condition  which 
i-  as  distinctly  pathological  as  when  the  patient  was  tak- 
ing large  doses.  Obersteiner  says:  ".Not  infrequent!] 
the  patient  will  be  most  benefited  by  a  diminution  of 
his  quantity,  while  a  complete  withdrawal  will  only  pro- 
duce other  disorders;"  such  disorders  are  apathy,  de- 
spondency, mental  indecision,  in  short,  just  such  a 
to  the  early  resumption  of  the  drug  in  many  cases,  and 
which  point  most  assuredly  to  an  unrelieved  pathological 
state  of  the  general  nervous  system. 

A   third  objection  to  the  sudden  withdrawal,  as  advo- 
cated by   Levinstein,  is  the  uncertainty  of  the  truth  of 
his  assertion  that  the  human  organism  tolerates  better  j 
violent  and  sudden  treatment.      Certainly  active  si. 
interference  is  remarkably  well   borne  by  the  human  sys- 
tem, but  the  condition  of  a  person  requiring  surgical 
measures  is  very  different  from  that  pathological  state  of 
the  nervous  system  seen  in  cases  of  the  opium  habit,  and 
which  has  developed   slowly  and  insidiously.     Tie 
calling  for  surgery  and  for  the  sudden  withdrawal  i 
phine  are  not  analogous.      The  sudden  withdrawal  does 
not,  according  to  all  generally  understood  physiologic* 
rules,  remove  or  clear  up  the  pathologically  exist in_ 
of  the  nervous  system  developed   by  the  opium   habit. 
Time  alone,  combined  with  the  appropriate  tonic  treat- 
ment and  the  gradual   accommodation   of  the  m 
Bystem  to  the  absence  of  the  drug,  can  effect  this. 

The  last  argument  in  favor  of  sudden  withdrawal,  viz., 
that  when  the  drutr  is  gradually  reduced  the  patients  iu- 
dulge  in  deceit  and  intrigue  because  out  of  patience 
with  the  treatment,  is  very  questionable.  It  is  more  prob- 
able that  the  deception  and  intrigue  are  due  to  a  certain 
demoralization  which  is  the  effeci  of  the  opium  habit  on 
the  nerve-centres.  And  were  the  patients,  who  are  sup- 
posed  to  be  cured  by  the  sudden  withdrawal  of  the 
morphine,  still  detained  in  the  hospital,  it  is  more  than 
probable  that  a  majority  of  them  would  still  practis*  de- 
ception in  order  to  gratify  their  longing 

The  method  of  gradual  reduction  is  that  which  is 
generally  approved  by  physicians  in  tin- country.  It  is 
unquestionably  more  humane  and  more  rational  than  the 
plan  of  sudden  w  ithdrawal.  The  first  question  that  arises 
is  w  bethel- the  patient  shall  be  treated  at  home  or  in  an 
institution.  Institution  treatment  is  preferable,  for  than 
the  patient  is  under  daily  observation  of  the  physician 
and  nurses,  and  the  drutr  can  be  strictly  withheld.  Un- 
fortunately, as  has  been  already  intimated,  special  institu- 
tions and  special  legislation  are  real  desiderata  in  the  jn- 
dii  ti  >US  treatment  of  morphinists  and  inebriates.  Whether. 
treated  at  home  or  in  a  hospital,  a  hearty  co-operation  of 
the  patient  is  much  to  be  desired.  For  this  reason  i 
cases  who  have  been  swept  into  this  condition  almost  1«- 
fore  they  have  been  aware  of  it.  and  who  earnestly  desire 
recovery,  are  more  hopeful  than  those  older  eases  who 
have  undergone  a  certain  amount  of  moral  degeneration, 
and.  on  account  of  weakened  will-power,  cannot  give 
the  physician  their  intelligent  and  earnest  support 

Tlie  reduction  of  the  dose  is  a  matter  of  some  impor- 
tance, but  must  vary  much  with  the  individual  case.  l'cr 
Bona!  idiosyncrasy'  plays  such  a  prominent  part — one 
patient   tolerating  increase  or  reduction  so  much  better 
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than  another — that  no  definite  scale  of  reduction  can  be 
laid  down  and  strictly  adhered  to.  The  physician  must 
feel  his  way  carefully,  and  reduce  the  daily  amount  rap- 
idly or  slowly  according  to  the  effects  witnessed  upon 
the  patient.  In  a  general  way,  we  can  reduce  the  daily 
amount  quite  rapidly  in  the  beginning,  especially  where 
large  amounts  have  been  taken.  Thus  I  have  reduced  a 
patient  who  had  been  taking  twenty-seven  grains  of  mor- 
phine per  diem  to  nine  grains  per  diem  in  the  course  of 
three  days.  After  this  point  the  further  reduction  was 
more  slow,  and  when  five  grains  per  diem  was  reached 
1  was  obliged  to  reduce  the  daily  amount  a  sixth  of  a 
grain  every  three  days. 

Great  patience  is  necessary  on  the  part  of  the  physician. 
It  is  always  advisable  to  induce  the  patient,  as  soon  as 
possible,  to  give  up  the  syringe,  and  to  administer  the 
drug  by  the  stomach.  It  is  also  advisable  for  the  phy- 
sician to  reduce  the  dose  without  the  patient's  knowledge 
of  the  exact  amount  of  reduction.  Whenever  the  physi- 
cian detects  a  too  marked  nervousness,  and  symptoms  of 
severe  neuralgia  and  the  customary  gastro-intestinal  dis- 
turbance attendant  upon  a  too  rapid  reduction,  he  must 
stop  further  reduction  and  allow  the  patient  to  become 
accustomed  to  the  lessened  amount  which  he  is  taking. 
By  a  gradual  reverse  accommodation  to  lesser  and  lesser 
amounts,  the  individual  is  brought  back  by  slow  degrees 
to  his  normal  state.  Oftentimes  many  months  may  be 
necessary  to  accomplish  the  result ;  sometimes  even  a 
year  will  elapse  before  the  last  fraction  of  a  grain  can 
be  abolished. 

During  treatment  a  judicious  administration  of  tonics 
should  be  kept  up,  such  as  iron,  quinine,  and  strychnine. 
The  patients  are  nearly  alwaj's  debilitated,  and  a  nutri- 
tious diet  and  tonic  medicinal  treatment  should  be  called 
upon  to  build  up  the  weakened  nerve-centres  and  restore 
the  blood -corpuscles,  which  are  always  impoverished  in 
cases  of  the  opium  habit.  Milk,  eggs,  and  rich  broths, 
when  borne  well,  should  be  freely  allowed.  The  bowels 
should  be  attended  to,  for  on  their  regularity  largely  de- 
pends the  health  of  the  patient. 

Stimulants  should  be  prescribed  cautiously.  Some- 
times light  wdnes  with  meals  are  of  real  benefit ;  but  it 
would  be  a  very  grave  mistake  to  in  any  wTay  substitute 
alcohol  for  opium.  In  order  to  accomplish  this  the  pa- 
tient would  necessarily  be  compelled  to  take  larger  quan- 
tities of  the  former,  and  the  result  would  soon  be  that  his 
nervous  system  would  be  in  a  more  helpless  state  than 
ever,  and  that  either  opium  or  alcohol  would  be  still  re- 
quired in  even  larger  doses  than  before.  It  should  be 
constantly  borne  in  mind  that  opium  and  alcohol  are  both 
stimulants,  and  that  one  cannot  be  substituted  for  the 
other  to  the  extent  of  producing  any  marked  effect  on 
the  nervous  system  without  severely  aggravating  the  con- 
dition we  are  seeking  to  relieve. 

Should  there  be  a  tendency  to  gastric  irritability,  com- 
binations of  dilute  muriatic  acid  and  gentian,  or  soda  and 
nux  vomica  are  serviceable. 

Galvanism  may  be  of  great  value,  especially  in  the  last 
Stages  of  treatment,  when  neuralgia  is  likely  to  make  it 
self  felt  again.  The  constant  current  exerts  a  more  po- 
tent influence  over  neuralgia  than  the  interrupted  cur- 
rent. The  difficulty  of  procuring  a  light,  small,  and 
cheap  galvanic  battery  is  probably  the  reason  of  its  much 
less  frequent  use.  Nearly  all  authorities  agree,  however, 
in  ascribing  to  it  great  efficacy  in  the  relief  of  pain.  In 
its  use  the  sittings  should  last  from  five  to  fifteen  min- 
utes. Generally  from  two  to  four  cells  are  sufficient 
to  relieve  pain.  Care,  however,  must  be  taken  not  to  in- 
crease the  force  of  the  current  beyond  what  the  patient 
can  comfortably  endure.  Moderate  tingling  or  redden- 
ing of  the  skin  under  the  negative  pole  and  absence  of 
pain  are  proper  rules  for  guidance  in  its  use.  Authori- 
ties differ  somewhat  as  to  the  point  of  applying  the  pole, 
some  thinking  that  the  positive  pole  should  be  applied 
to  the  point  of  exit  of  the  nerve  and  the  negative  pole 
over  the  painful  part,  and  others  vice  versa.'  Good  re- 
sults are  unquestionably  attained  from  either  mode  of 
application.  It  should  always  be  borne  in  mind  that  a 
weaker  current  is  to  be  used  about  the  head  and  face,  as 


the  nearer  to  the  brain  is  the  application  the  more  marked 
are  the  effects.  Symptoms  of  distress  and  faintness  in- 
to be  avoided  while  employing  galvanism  in  this  r< 

Bartholow,  in  his  work  on  hypodermatic  medication, 
recommends  the  administration  of  atropia  in  conjunction 
with  the  morphia  while  the  latter  is  being  reduced.  As 
the  daily  amount  of  morphia  is  diminished,  the  atropia 
is  increased.  He  considers  that  by  this  method  the  ter- 
rible sufferings  often  encountered  in  the  abolition  of  the 
final  doses  are  frequently  lessened. 

During  the  latter  part  of  the  treatment  it  is  well  for  the 
patient  to  be  occupied  with  some  light  mental  or  physi- 
cal work.  The  moral  diversion  attained  thereby  is  often 
of  great  service  in  helping  to  direct  the  attention  from 
self. 

Prophylaxis. — In  a  discussion  of  the  opium  habit 
a  word  in  regard  to  its  prevention  is  pertinent.  It  is 
certain  that  much  misery  might  be  prevented  could  we 
only  limit  the  indulgence  in  opium  to  its  legitimate 
sphere — that  of  medicine.  There  seem  to  be  only  two 
ways  in  which  this  much  desired  result  can  be  attained  : 
First,  by  a  more  rigid  legislation  tending  to  restrict  its 
sale  for  other  than  strictly  medicinal  purposes  ;  and  sec- 
ondly, by  a  more  careful  and  judicious  use  of  the  drug 
on  the  part  of  physicians.  Thus  far  legislation  has  been 
a  failure.  Little  or  nothing  has  been  accomplished  in 
this  direction,  as  we  have  seen,  by  the  various  attempts 
made  by  the  Chinese  Governments,  notwithstanding  that 
the  law  was  in  some  instances  most  severe  and  was  rigid- 
ly enforced. 

In  this  country,  whatever  laws  we  have  are  practically 
a  dead  letter,  for  whoever  wishes  opium  can  easily  buy  it. 
In  fact,  it  is  very  doubtful  whether  legislation  can  effect 
any  moral  reformation  whatsoever  when  the  sentiment  of 
the  community  is  not  in  sympathy  with  the  reform  in 
question. 

Legislation  being,  and  to  all  appearances  likely  to  be 
for  many  years  yet,  a  failure  in  the  way  of  prevention  of 
the  opium  habit,  we  must  look  to  the  physician  as  one 
who  can  in  large  measure  in  this  country  control  the  in- 
judicious use  of  opium  and  its  alkaloids — and  especially 
the  use  of  the  hypodermic  syringe  and  morphine.  The 
physician  can  accomplish  this  result  by  never  dispensing 
the  drug,  except  as  a  medicine,  and  by  never  using  it 
then,  except  when  other  means  fail ;  by  never  trusting  the 
drug  or  the  syringe  in  the  hands  of  the  patient,  but  al- 
ways administering  it  himself.        Charles  P.  Bancroft. 

OPIUM,  POISONING  BY.  The  poisonous  nature  of 
opium,  and  of  the  poppy,  was  known  to  the  ancients  at 
least  as  early  as  the  time  of  Nicander  (185-135  B.C.). 
Theophrastus  (350-300  B.C.)  does  not  refer  to  opium,  nor 
to  a  product  obtained  from  the  poppy  by  incision,  al- 
though he  describes  other  juices  obtained  from  plants  by 
that  method,  and  details  the  therapeutic  uses  of  the  pop- 
py. Nicander,  however,  gives  a  clear  description  of  the 
symptoms  caused  by  a  poisonous  dose  of  a  '•  drink  pre- 
pared from  the  tears  which  exude  from  poppy-heads. '' 
Dioscorides,  three  centuries  later,  remarks  of  the  poppy 
that,  "if  it  be  taken  in  larger  quantity,  it  is  capable  of 
causing  death."  He  also  describes  the  method  by  which 
opium  was  then  obtained  ;  a  method  which  did  not  sensi- 
bly differ  from  that  which  is  practised  at  present.  Pliny 
(a.d.  70)  speaks  of  the  toxic  powers  of  opium,  and  cites 
the  instance  of  Post.  Lieinius  Caecina,  who,  disgusted 
with  life  by  protracted  illness,  terminated  his  existence 
by  opium — an  instance  which  does  not  seem  to  have  been 
singular,  as  the  narrative  concludes  with  "item  plerosque 
alios." 

In  modern  times  (since  1600)  we  can  find  mention  of 
but  2  cases  of  homicidal  poisoning  by  opium  or  its 
preparations  or  derivatives  :  One  was  that  of  Castaing, 
convicted  in  1823,  ou  "  moral"  evidence,  for  murder  by 
morphine  (Tardieu,  p.  910)  ;  the  second,  the  poisoning  of 
a  woman  eighty-two  years  of  age,  in  Germany,  in  1883 
("  Jahrb.  f.Pharm.  u.  Tox.,"  1883-84,  p.  1139)"  In  Tar; 
dieu's  tabulation  of  617  cases  of  "criminal  poisoning," 
during  twelve  years,  there  occur  6  by  opium  ;  but  as  no 
further  particulars  are   given,  they  "were  probably  not 
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)i Icidal.     Lessi  i  of  poison 

which  were  the  subject  ol  medico-legal  investigation,  in- 
eludes  12  bj  opium  and  morphine,  bul  does  nol  Btate 
thai  anj  of  them  were  homicidal.  In  the  "  Reports  of 
the  Register-General  of  Great  Britain,"  il  is  stated  that 
there  were  5  murders  by  laudanum  in  the  years  1868 
64,  of  which  we  fail  to  find  further  mi  ntion  in  any  w  ork 
(in  toxicoli 

On  the  other  band,  instances  of  suicidal  and  "acci- 
dental "  poisoning  bj  the  opiati  a  are  of  very  frequent  oc 
currence.  Of  L, 409  cases  ol  poisoning  in  England  and 
Wales  (1868  67),  in  whicb  Hn'  nature  "!'  Hi''  poison  i- 
known,  682,  or  nearlj  forty  five  per  cent.,  were  caused 
i'\  opium  or  its  derivatives,  in  the  city  of  New  Fork, 
in  the  years  iv<W  69,  of  u~>  suicides  by  poison.  :>."> 
(thirty-seven  per  cent.)  were  by  opium,  etc. ;  and  in  the 
years  1870  75,  of  892  cases  of  suicidal  and  accidental 
poisoning,  ill  (thirtyper  cent.)  were  by  opium  and  its 
preparations.  Blyth  estimates  thai  forty  percent,  of  the 
suicidal  poisonings  in  England  arc  by  opium  and  its  prep 
arations. 

Among  the  "  accidental  "  cases  arc  classed  many  which, 
if  nol  technically  infanticidal,  are  such  in  everything  ex- 
cept in  the  intent  tu  make  away  with  the  particular  in- 
fant   who    may   be   the   victim.      Fodeie,  §845,  cites  the 

case  of  a  worthy  precursor  of  Mrs.  Winslow,  who  used 
an  infusion  of  poppies  in  place  of  water  in  making  the 
pap  which  she  fed  infants  fanned  to  her,  and  who  met 
her  deserts  by  the  guillotine  in  the  latter  pari  of  the  eigh- 
teenth century.  To-day  the  Patenl  Office  extends  its 
protection  to  the  dissemination  of  opiates,  for  which 
children  are  alleged  ti>  cry,  and  which  are  nol  only  ready- 
made  to  the  hand  of  the  infanticide,  but  are  also  the  cause 
of  many  truly  accidental  poisonings  in  the  hands  of  ig- 
.lilt  mothers  or  careless  nurse-maids. 

Symptoms. — The  symptoms  produced  by  opium  and 
its  preparations,  and  by  morphine — acute  meconism — are 
practically  the  same  whatever  preparation  of  opium  or 
salt  of  morphine  may  have  been  used.  Other  things 
being  equal,  however,  morphine  and  its  salts  are  mere 
rapid  in  their  action  than  opium  or  the  preparations  made 
from  the  crude  drug. 

The  tinu  at  which  symptoms  manifest  themselves  is 
usually  from  half  an  hour  to  one  hour  after  the  poison 
has  been  taken.  Frequently  this  period  is  much  short- 
ened. In  children  who  have  received  large  doses  the 
puis,  in  sometimes  begins  to  produce  its  effects  within  a 

veryfew  moments  or  almost,  immediately.  When  the 
poison  lias  been  introduced  by  hypodermic  injection,  it 
acts  more  rapidly  than  when  taken  by  the  stomach  ;  and 
when  injected  into  the  blood-vessels,  almost  instantane- 
ously. Opium  in  solution  acts  more  promptly  than  the 
same  substance  in  the  solid  form,  and  the  sah.s  of  mor- 
phine are  more  rapid  inaction  than  the  alkaloid  itself. 
opiates  administered  by  the  rectum  are  mure  rapid  in 

their  action  than  when  given  by  the  stomach.  The 
Symptoms  appear  earlier  when  the  poison  is  taken  while 
fasting  than  when  it  is  taken  upon  a  full  stomach.  In 
exceptional  cases  the  interval  between  the  taking  of  the 
poison  and  the  appearance  of  its  effects  is  very  much 

shortened  even  in  adults.  Thus,  3  jss.  of  liquor  opii 
sedativus  has  caused  total  insensibility  in  fifteen  minute-, 
and  death   in  an   hour  and   twenty  minutes.      Cases   have 

also  occurred   in  which    the   action   of  the  poison  has 

been  much  retarded,  although  taken  in  solution.  Thus 
instances  are  recorded  in  which  no  symptoms  were  pro- 
duced in  nine,  twelve,  fourteen,  and  eighteen  hours  by 
3  jss..  :--..  ~-  ij..  and  §  jss.  of  laudanum. 

The  clinical  history  of  acute  morphine- or  opium-poi- 
soning may  be  divided  into  three  si 

The  first  period,  that  of  increased  nervous  excitability, 
is  usually  of  short  duration  in  the  acute  form  of  poison- 
ing, although  cases  arc  recorded  in  which  it  has  lasted 
fourteen  and  eighteen  hours,  it  is  frequently  entirely 
abseii  i.  w  hen  large  dos,-  ha\  c  been  taken.  This  stage  is 
marked  by  restlessness,  greal  physical  activity,  loquacity, 
greatly  increased  imaginative  power,  frequently  to  the 
extent  of  hallucination,  always  of  a  pleasing  character, 
and  by  increased  cardiac  action,    In  adult  males  priapism 


sometimes  o<  cms  during  thi-  stage.     Vomiting  is  also  of 
occasional  occurrence,  and  greatly  improves  the  patii 
chances  of  ultimate  recovery. 

The  condition  of  excitation  passes,  sometimes  rather 
suddenly,  into  an  intermediate  stage  of  diminished  ex- 
citability. The  patient  becomes  weary,  incapabli 
physical  exertion,  dull,  and  drowsy.  He  complains  of  a 
sense  of  weight  in  the  extremities  and  an  irresistible  de- 
sire for  sleep,  to  which  he  finally  yields  if  not  kept  awake. 
The  sleep  is  at  first  seemingly  normal,  though  profound. 
The  pulse  and  respiration  are  normal.  The  patient  may 
be  roused  and  sometimes  kept  awake  bj7 shaking  him,  by 
the  infliction  of  pain,  or  by  loud  talking.  The  face  is 
pale,  the  lips  are  somewhat  livid,  the  surface  is  covered 
with  perspiration,  and  the  pupils  are  contracted.  During 
this  period  the  patient  f rcquent |y  ex i icriences  a  violent 
itching  of  the  skin,  which  is  sometimes  followed  by  the 
appearance  of  an  exanthem  which  may  he  papular,  red, 
bluish,  or  almost  colorless,  or  resembling  those  of  urti- 
caria or  Of  scarlatina. 

The  condition  of  somnolence  is  of  short  duration,  and 
passes  quickly  into  the  stage  of  narcosis.  The  patient 
can  no  longer  be  roused,  even  by  the  most  violent  means. 
He  lies  motionless  and  senseless,  with  eyelids  closed  or 
partly  closed.  The  surface  is  bathed  in  profuse  perspi- 
ration, which  exhales  the  odor  of  opium  in  opium-< 

The  face  is  pale,  lhe  lips  arc  blue,  the  lower  jaw  is 
dropped,  and  the  muscles  are  completely  relaxed.  The 
pupils  arc  insensible  to  light, and  contracted  to  the  si 
pin-heads.  A  tew  cases  are,  however,  recorded  in  which 
the  pupils  weic  -aid  to  be  dilated.  At  first  the  superficial 
arteries,  temporals  and  carotids,  arc  seen  to  pulsate  fully, 
strongly,  and  rapidly,  while  the  respiration  is  slow  and 
shallow  (eighty  pulsations  in  the  minute  to  four  respira- 
tory movements  have  been  observed).  Later  the  pulse 
becomes  feeble,  slow,  irregular,  and  easily  compressible. 
The  respiration  becomes  slow,  shallow,  stertorous,  and 
accompanied  by  mucous  rales.  Retention  of  uriix 
curs  early  in  the  history,  and  continues  until  death  or  re 
covery. 

From  this  period,  if  the  ca?e  do  not  yield  to  treatment 
the  poisoning  usually  proceeds  rapidly  to  a  fatal  terminal 
tion.  The  surface  of  the  body  and  even  the  expired  air  ba 
come  cold.  The  skin  is  cyanosed  and  covered  with  a  cold 
clammy  perspiration.  The  pulse  becomes  slower,  more 
feeble,  and  gradually  imperceptible.  The  respiration  ii 
more  shallow  and  feeble,  while  the  rales  become  more 
pronounced.  Individual  muscles,  or  groups  of  must 
are  agitated  by  short,  clonic  twitcbings,  and  occasionally 
convulsions  and  tetanus  occur.  Later  the  muscles  In- 
come completely  paralyzed,  the  respiratory  movements 
are  made  at  longer  intervals  and  finally  cease;  the  cir- 
culation continues  after  the  cessation  of  respiration. 
Finally,  the  action  of  the  heart  is  arrested  and  the  patient 
dies  quietly-.  Sometimes epistaxis  and  other  haemorrh: 
occur  toward  the  end  :  and  in  some  instances  death  results 
from  cerebral  haemorrhage. 

Should  recovery  follow-  after  the  stage  of  narcosis,  the 
respiration  gradually  becomes  more  frequent  and  more 
natural,  the  pulse  becomes  first  perceptible  and  then 
gradually  passes  toward  the  normal,  while  the  condition 
of  coma  passes  into  one  of  deep  sleep,  which  may  con- 
tinue twenty-four  to  thirty-six  hours  longer,  although  the 
patient  can  lie  roused. 

In  the  great  majority  of  cases  in  which  recovery  has 
progressed  so  far  that 'the  patient  may  be  roused  it  will 

be  complete.  N  e\  >it  hele-s,  occasional  instances  are  re- 
corded in  which  the  victim  has  relapsed  into  a  deeply 
comato-e  condition  and  finally  died. 

In  cases  of  recovery  the   patient,  on  awakening,  is 
weary,  giddy,  and  uncertain  in  his  movements.     He  may 
also  suffer  for  some  hours  from   nausea   and  headache, 
and  for  a  longer  time  from  loss  of  appetite  and  dera 
ltient  of  digestion.     In  two  cases  Dr.  Edes  (British  M 

il  Journal,  1881,  cv.,  251)  has  observed  the 
presence  of  easts  in  the  urine  ;  in  one  ease,  accompanied 
bj   albumen. 

'  Dtii  \tion.— In  cases  of  fatal  poisoning  by  the  opiates 
death  usually  follows  in  from  twelve  to  eighteen  hours 
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after  the  poison  has  been  taken.  Of  48  fatal  cases,  death 
followed  within  twenty-four  hours  in  43  ;  within  eigh- 
teen hours  in  39  ;  within  twelve  hours  in  26  ;  and  within 
nine  hours  in  20.  The  minimum  duration  of  the  poi- 
soning was  forty-five  minutes ;  and  the  maximum,  fifty- 
six  hours. 

Cases  are  recorded  in  which  the  symptoms  of  narcotism 
have  disappeared  and  the  patient  has  died  at  a  greater  in- 
terval of  time  than  the  above  maximum.  In  such  cases, 
although  the  death  may  have  been  accelerated  by  the  ac- 
tion of  the  poison,  the  fatal  result  is  immediately  due  to 
other  causes.  Thus,  in  a  case  quoted  by  Taylor,  a  pa- 
tient suffering  from  disease  of  the  heart  took,  in  four 
hours,  two  hundred  drops  of  laudanum,  and  was  bled  to 
the  extent  of  thirty  ounces.  On  the  sixth  day  he  was 
sufficiently  recovered  to  undertake  a  journey,  and  died 
on  the  eleventh  day.  In  this  case  the  cause  of  death  was 
failure  of  cardiac  action,  aggravated  at  least  as  much  by 
loss  of  blood  as  by  opium. 

In  cases  of  death  where  the  patient  has  suffered  from 
a  disease  whose  symptoms  resemble  those  of  opium-poi- 
soning, and  has  also  received  a  large  dose  of  an  opiate, 
the  question  of  duration  may  become  one  of  considera- 
ble medico-legal  importance.  In  a  case  which  came  un- 
der the  author's  observation  a  physician  had  given  a  child 
of  four  months  gtt.  x.  tinct.  opii  deodorata  by  mistake 
for  tinct.  opii  camphorata.  The  patient  suffered  from 
well-marked  symptoms  of  opium-poisoning,  but  under 
immediate  treatment  improved,  and  in  forty-eight  hours 
had  apparently  recovered.  Death  followed,  however,  in 
ninety  hours,  from  acute  hydrocephalus. 

Obviously,  the  same  causes  •which  influence  the  rapidity 
of  action  of  the  poison,  and  those  which  modify  the 
effects  of  unusually  large  or  small  doses,  will  also  influ- 
ence the  duration  of  the  case,  whether  it  terminate  in 
death  or  recovery. 

Lethal  Dose. — As  the  action  of  the  opiates  is  much 
modified  by  conditions,  such  as  age,  habit,  state  of  health, 
form  of  administration,  and  idiosyncrasy,  it  is  impossible 
to  fix  a  lethal  dose  applicable  to  all  conditions.  It  may 
be  said,  however,  that  0.065  Gm.  or  1  grain,  of  morphine, 
or  0.4  Gm.  or  6  grains,  of  opium,  would  cause  symptoms 
of  poisoning  in  an  adult  not  habituated  to  the  drug,  and 
possibly  would  cause  death. 

The  smallest  amount  of  morphine  of  which  we  can 
find  record  as  having  caused  death  in  an  adult  is  0.035 
Gm.  ( i  grain)  of  the  acetate  in  a  patient  who  had  pre- 
viously had  violent  convulsions  {North  Carolina  Medical 
Journal,  1879,  iii.,  228).  Numerous  instances  of  death 
from  0.065  Gm.  (1  grain)  of  a  salt  of  morphia  are  upon 
record. 

As  the  proportion  of  morphine  and  other  alkaloids  in 
opium  is  subject  to  considerable  variation  (morphine,  2.7 
to  22.8  per  cent.,  average  10  to  14  per  cent.  ;  codeine,  0.2 
to  8  per  cent.  ;  thebaine,  0.2  to  0.5  per  cent. ;  narcotine,  2 
to  10  per  cent.  ;  narceine,  0.1  to  0.4  percent.  ;  papaverine, 
0.5  to  1  per  cent.),  the  toxic  power  of  one  sample  of  the 
crude  drug,  or  the  tincture  or  other  preparation  made 
from  it,  may  be  much  greater  than  that  of  another. 

Of  the  cases  of  death  from  small  doses  of  opium  known 
to  us,  that  in  which  the  amount  was  the  smallest  is  re- 
ported by  Dr.  Sharkey  (Medical  Gazette,  xxxvii.,  235),  of 
a  man  who  died  after  taking  two  and  a  half  grains  of  the 
extract  (equivalent  to  0.25  Gm.  or  4  grains,  of  opium). 
In  a  case  cited  by  Wormley,  a  girl  of  seventeen  years 
took  two  drachms  of  laudanum  (equivalent  to  0.58'Gm. 
or  9  grains,  of  opium),  was  seized  with  stupor  in  three 
hours,  suffered  the  usual  symptoms  of  narcotic  poison- 
ing, and  died  in  about  seven  hours.  Taylor  cites  a  case 
in  which  a  lady  died  from  a  dose  of  two  drachms  of 
laudanum,  mixed,  it  was  supposed,  with  chloroform  ; 
and  another  case,  in  which  a  woman  died  from  half  an 
ounce  of  laudanum  (equivalent  to  1.16  Gm.  or  18  grains, 
of  opium). 

On  the  other  hand,  numerous  cases  are  on  record  of 
persons,  not  addicted  to  the  opium-habit,  who  have  re- 
covered from  very  large  doses.  Taylor  mentions  an  in- 
stance in  which  five  ounces  of  laudanum  (equivalent  to 
12  Gm.  of  opium)  were  taken,  even  without  producing 


sleep,  and  the  patient  recovered.  The  same  author  re- 
fers to  two  cases  in  which  eight  ounces  of  laudanum 
(equivalent  to  nearly  20  Gm.  of  opium)  were  taken,  yet 
the  patients  recovered  under  treatment,  although  not  re- 
sorted to  for  several  hours.  A  still  more  remarkable 
case  is  referred  to  by  Wormley,  in  which  a  pregnant 
woman  took  between  seven  and  eight  ounces  (220  to  250 
grams)  of  solid  opium,  yet  recovered  under  treatment, 
after  suffering  from  well-marked  symptoms  of  narco- 
tism. Although  the  relative  immunity  in  these  cases  of 
very  large  doses  may  be  ascribed  in  some  degree  to  an 
idiosyncrasy  of  the  patient,  their  escape  has  been  prob- 
ably  more  largely  due  either  to  non-absorption  of  the 
poison  or  to  rejection  of  the  major  portion  by  vomiting. 

Infants  and  children  are  peculiarly  susceptible  to  the 
poisonous  action  of  opiates,  even  in  very  minute  doses. 
Cases  of  death  from  small  doses  of  laudanum  are  cited 
as  follows :  Gtt.  iv.  (equivalent  to  4,  grain,  0.011  Gm.  of 
opium)  in  a  child  of  nine  months  ;  the  same  quantity  in 
a  child  of  five  weeks ;  gtt.  v.  (=  i  grain,  0.013  Gm.)  per 
rectum  in  a  child  of  eighteen  months;  gtt.  viij.,  during 
eighteen  hours,  in  four  doses  (=  1  grain,  0.022  Gm.  ,  in 
a  child  of  six  weeks  ;  gtt.  iij.  (=  i  grain,  0.008  Gm.)  in 
an  infant  of  two  weeks  ;  uijss.  (=  -rV  grain,  0.0065  Gm.) 
in  an  infant  of  three  days ;  gtt.  ij.  (=:  ^  grain,  0.0054 
Gm.)  in  an  infant  of  five  days ;  the  same  quantity  in 
another  of  four  days;  71TJ.  (=-rV  grain,  0.005  Gm.)  in 
an  infant  of  seven  days  ;  and  gtt.  j.  (=  -J-g  grain,  0.0026 
Gm.)  in  an  infant  of  six  days.  A  dose  of  grs.  iv.  pulv. 
ipecac  et  opii  (=  |  grain,  0.026  Gm.  of  opium)  has  caused 
the  death  of  a  child  of  four  and  a  half  years.  Huseman 
refers  to  a  case  (Edwards)  in  which  the  amount  that 
caused  the  death  of  a  four-weeks-old  child  was  as  low  as 
0.006  Gm.  (=  t,L0-  grain)  of  opium,  taken  in  the  form  of 
the  camphorated  tincture. 

Even  during  this  early  period  of  life  occasional  in- 
stances of  recovery  from  relatively  large  doses  are  met 
with.  A  case  is  reported  by  Dr.  Corbet,  in  the  Lancet, 
August  29,  1857,  p.  220,  in  w-hich  an  infant  of  one  day 
received  Tf^xxx.  (=  2.3  grains,  0.15  Gm.  of  opium),  yet 
recovered  within  ten  hours.  This  case  is  of  interest,  as 
the  age  of  the  infant  precludes  the  possibility  of  its  hav- 
ing become  accustomed  to  the  drug,  as  was  probably  the 
case  with  a  child  of  six  months  who  recovered  from  a 
dose  of  a  teaspoonful  of  laudanum  (=  4.6  grains,  0.298 
Gm.  of  opium)  (Simmonds),  although  treatment  was  de- 
layed for  an  hour  ;  and  with  another  of  nine  months 
who  recovered  from  a  dose  of  two  teaspooufuls  (=  9.2 
grains,  0.596  Gm.)  of  the  same  tincture. 

The  dosing  of  infants  and  young  children  with  offici- 
nal or  proprietary  preparations  of  opium  by  mothers  and 
nurses  is  widely  practised.  One  of  the  results  of  the 
practice  is  the  large  percentage  of  deaths  from  opiates 
among  young  children.  A  tabulation  of  144  cases  of 
opium-poisoning,  taken  chiefly  from  English  and  Ameri- 
can journals,  gives  this  result : 


Total  cases. 

Children 
less  than 
one  year. 

Children 
less  than 
five  years. 

Children 
less  than 
ten  years. 

Laudanum  

79 

18 
34 
13 

24 
9 
3 

10 

25 

10 

5 

12 

26 

11 

Patented  opiates. . . 

5 
12 

114 

46 

52 

54 

Percentage  of  total. 

32 

36 

37.5 

From  which  it  appears  that  about  one- third  of  the  poison- 
ings by  the  opiates  occur  in  children  less  than  one  year 
old. 

The  poisonous  action  of  the  opiates  is  very  greatly 
diminished  by  habit,  probably  more  than  that  of  any 
other  poison.  The  amounts  taken  by  adult  opium-eaters, 
laudanum-drinkers,  and  morphine-injectors  are  some- 
times enormous.  Cases  in  which  the  consumption 
reaches  two  Gm.  (grs.  xxx.)  of  opium,  or  one-half,  one, 
or  even  two  ounces  of  laudanum  (=  0.5,  1,  2  Gm.),  in 
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i -.\iiii >  four  hours  are  of  by  do  means  uncommon 
currence.  Buch  cases  Bink  Into  insignificance  when 
compared  with  that  of  De  Quincy,  whose  daily  draught 
ci  laudanum  at  one  time  r<  ached  nearly  nine  fluidounces 
(=  about  30  Gm.  of  opium).  Ertiger-Hansen  relates  the 
case  of  a  patient  who  consumed  in  one  year  over  three 
hundred  grams  of  opium,  a  daily  average  of  over  0.8  l 

ni  gre.  \iii  '  Zeviani  cites  the  case  of  a  woman  who, 
in  thirty-three  years,  had  taken  over  one  hundred  kilo 
grams  ol  opium,  equivalent  to  a  daily  average  allows 
of  eight  grams  I  nearlj  L25  grains) ;  and  as  the  dose  is 
gi-aduallj  increased  bj  opium-eaters,  the  daily  consump- 
tion in  this  case  must  have  been  much  greater  in  the 
later  years.  Headland  and  Myers  refer  to  instances  in 
which  grs.  xviii.  |  1.16  Gm.)  of  morphine  were  taken 
daily  ;  and  the  author  met  with  the  case  of  a  young  man 
of  twenty,  of  profligate  habits,  who  had  reached  the 
same  quantity,  when  he  terminated  his  career  with  a 
large  dux-  of  cyanide  of  potassium. 

Il  is  not  I"  I"-  inferred  from  these  large  amounts  thai  an 
opium-eater  can  take  an  unlimited  quantity  of  the  drug 
without  experiencing  its  poisonous  action.  It  is  simply 
a  question  of  quantity — a  quantity  necessarily  varj  ing  in 
each  ease  -  and  instances  are  of  frequent  occurrence  in 
which  the  opium-habitue"  has  experienced  the  symptoms 

of  acute  poisoning,  and  has  even  died  from  the  effects  of 

an  overdose. 

The  tolerance  of  opiates  acquired  by  habit  is  not  con- 
fined to  adults  ;  it  is  also  produced  in  quite  young  chil- 
dren. A  remarkable  case  in  point  was  published  by  Dr. 
J.  L.  Little  (American  Journal  of  Obstetrics,  1878,  xi.). 
A  male  infant,  suffering  from  acute  inflammation  of  the 
knee  joint,  followed  by  an  abscess,  began  at  three  weeks 
ol  age  with  small  doses  of  paregoric,  gradually  increased 
to  a  teaspoonful.  Subsequently  tinct.  opii  was  substi- 
tuted, and  then  Majendie's  solution  of  morphine,  in  doses 
gradually  increased,  until,  when  nearly  eight  months  of 
age,  the  child  took  in  one  day  two  fluidounces  of  Majen- 
die's  solution  (equivalent  to  2.07  6m.,  32  grains)  of  sul- 
phate of  morphine. 

Treatment. — The  treatment  in  cases  of  acute  opium- 
poisoning  should  be  directed,  first,  to  removal  of  un- 
absorbed  poison  from  the  stomach  ;  and,  second,  to  pre- 
vention of  death  by  Coma  and  cessation  of  respiration, 
until  the  processes  of  elimination  have  removed  that  por- 
tion uf  the  poison  which  has  been  absorbed. 

In   the  earlier  Stages  of  the   poisoning,   emetics  are  of 

value — zinc-sulphate  or  ipecacuanha  ;  or,  if  the  patient  be 
an  obstinate  suicide,  apomorphia,  hypodermatically.  On 
no  account  should  tartar  emetic,  or  any  antimonial,  he 
used  as  an  emetic  in  this  or  any  oilier  form  of  poisoning. 
If  a  stomach-pump  be  obtainable,  it  is  to  be  preferred  to 
the  exhibition  of  an  emetic  in  most  cases  ;  particularly  in 
the  later  stages,  when,  the  patient  having  lost  the  power 
of  swallowing,  a  hypodermic  injection  of  apomorphia 
usually  fails  to  provoke  emesis.  The  pump  is  to  be  pre- 
ferred to  an  emetic,  not  only  on  account  of  its  more  cer- 
tain and  rapid  action,  but  also  because  its  use  does  not 
tend  to  increase  the  eerehral  congestion  as  does  the  exhi- 
bition of  the  emetics.  On  the  other  hand,  in  some  ex- 
ceptional cases,  in  which  opium  in  substance  has  been 
taken,  an  emetic  maj  be  necessary  to  remove  masses  too 
large  to  enter  the  pipe.  In  cases  likely  to  lead  to  litiga- 
tion, the  material  removed  by  the  pump  should  be  pre- 
served. The  stomach  having  been  emptied  of  its  con- 
tents by  the  pump,  the  viscus  is  next  to  be  well  washed 
out,  either  with  water  holding  finely  powdered  charcoal 
in  suspension,  or  with  an  in  fusion  of  tea  or  a  decoction  of 
coffee,  or  water  charged  with  some  tannin,  preferably 
tannic  acid. 

The  administration  of  vegetable  (or  other)  acids,  other 
than  tannic,  before  the  poison  has  been  removed  from  the 
stomach  is  distinctly  contra-indicated,  as  favoring  solution 
and  consequent  absorption,  Afterward,  however,  the 
use  of  dilute,  mild  vegetable  acids,  in  the  form  of  lemon 
ade,  is  of  benefit,  as  the,  favor  elimination,  principally 

by  the  perspiration — to  which  end  diaphoretics  and  diu- 
retics are  also  indicated. 

If  the  case  in  seen  before  the  Btage  of  sopor  has 


established,  it  should  he  prevented,  if  possible,  by  keep- 
ing the  patient  in  motion— walking  him  between  two  suf- 

ently  robust  assistants,  preferably  in  the  open  air.  if 
location  and  weather  permit,  hut  not  in  the  direct  sun- 
light This  "ambulatory  treatment'  has  been  benefi- 
cially prolonged  in  some  cases  for  from  six  to  eighteen 
hours.  Under  its  influence  sometimes  the  action  ol  an 
emetic  which  ha-  remained  hurt  is  brought  about. 

If  the  patient  he  already  in  a  lethargic  condition,  he  is 
to  lie  roused  without  delay.     This  is  best  accompli* 
by  cold  affusions  to  the  head  and  spine,  flagellation  to 

the  palms  and  soles,  or  to  the  hack  with   damp  towel 

the  use  of  the  faradic  current.     When  roused,  tin 

tient  is  to  he  kepi  awake  as  ah 

should  the  respiration  have  ceased  or  become  verjj 

Blow,  il  may  frequently  he  .stimulated  by  the  application 

of  the  induced  current,  the  positive  pole  being  applied 

t<>  lie-  root  of  the  neck  over  the  point  where  the  phrenic 

the    scalenus    anticus    muscle,    while    the 

negative  pole  is  carried  laterally  over  the  anterior  attt 
ments  of  the  diaphragm.     If  the  galvanic  current  be  not 
obtainable,  or  if  it  fail,  artificial  respiration  is  to  he  per- 
formed.    To  he  of  service   this  inii-i   he  persisted  in,  in 
some  eases,  for  many   hours,   and   until   normal   respira- 
tion is  a-ain  established.     Dr.  \V.  F.  Cheatham  has  pub- 
lished {North  Carolina  Medical  Journal,  1886,  20)  a  • 
in  which  this  was  tic  sole  method  of  treatment.    Tin 
piration  had  ceased  and  the  pulse  w as  barely  perceptible. 
Artificial  respiration  was  applied.     In  thirty -seven  min- 
utes the  patient  made  an  elf'  it  i if  respiral ii >n  ;  in  an  hour 
and  lorty  minutes  the  respiration  was  live  per  minute, 
though  stertorous.    In  nine  hours  consciousness  returned, 
and  recovery  followed. 

If  the  case  be  at  all  prolonged,  distention  of  the  bladder 
and  possibility  of  reabsorption  are  to  be  prevented  by  the 
use  of  the  catheter.  If  this  &<  don*  in  <>  cam  in  <rhich 
tin  r<  is  tin  faintest  possibility  of  litigation,  tin  mint  »u  re- 
moved should  '■<  carefully  presi  ned. 

Little  can  be  said  in  favor  of  the  different  drugs  that 
have  been  used  as  so-called  physiological  antidotes.  Atro- 
pine, which  is  so  frequently  administered  as  an  antidote 
to  opium-poisoning,  unquestionably  dilates  tin-  pupils. 
but  has  little,  if  any,  effect  upon  the  respiration.  Cases 
are  recorded  in  which,  although  atropine  has  been  given 
until  the  pupils  were  widely  dilated,  the  respiration 
ceased,  and  the  patient  has  subsequently  recovered  by 
means  of  artificial  respiration  (see  paper  of  Dr.  Cheatham, 
quoted  above). 

Tinct.  belladonna;,  strong  infusion  of  coffee  by  the  stom- 
ach or  subcutaneously,  extract  of  coffee,  calf  cine,  brandy, 
digitalin,  chloral  hydrate,  veratrum  viride,  and  jaborandi 
have  been  used  as  antidotes.  The  last  named  or  pilocar 
pine  may  be  of  value  to  increase  the  elimination,  and  thus 
lessen  the  duration  of  the  poisoning. 

Post-Mobtem  Appearances. — The  autopsy  reveals 
no  lesions  which  are  characteristic  of  opium-poisoning, 
except,  possibly,  the  odor  of  the  drug.  Obviously,  if 
morphine  have  been  the  substance  taken,  or  it  other 
more  powerfully  odorous  substances  be  present,  this 
will  not  be  observed.  The  surface  of  the  body  is  livid. 
Rigor  mollis  is  said  to  be  of  shorter  duration  than  usual. 
although  an  autopsy  js  reported  by  Tardieu  at  which 
rigor  mortis  was  well  marked  sixty-two  hours  after 
death.  Putrefaction  is  said  to  be  more  rapid  than  usual. 
The  blood  is  fluid  and  dark.  The  vessels  of  the  brain 
and  meninges  arc  gorged  with  blood,  and  the  cut  sur- 
faces of  the  brain-substance  present  numerous  dark-red 
s.  The  veins  of  the  scalp  arc  also  filled  with  blood. 
Serous  effusious  are  frequently  met  with  between  the 
membranes,  more  rarely  in  the  ventricles.  The  lui 
are  usually  congested.  The  stomach  and  other  visi 
are  normal,  so  far  as  the  action  of  the  poison  is  con- 
cerned.    The  bladder  is  generally  full  of  urine. 

The  congestion  id'  the  cerebral  vessels  and  of  the  lunga 

are  the  most  noteworthy  appearances.      Yet,  as  they  may 
be  absent  in  opium-poisoning,  and  may  be  present  wlurc 
death  has  resulted  from  other  causes,   they  are  only  of 
value  as  confirmatory  evidence  of  the  cause  of  death. 
Analysis. — To  detect  the  presence  of  morphine  in  the 
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viscera  after  death,  or  iu  articles  of  food,  it  is  necessary 
to  separate  that  alkaloid  in  a  condition  of  as  near  purity 
as  possible.  In  cases  of  opium-poisoning  it  is  further 
necessary  to  search  for  meconic  acid,  and,  if  possible, 
for  other  of  the  opium-alkaloids. 

If  the  facts  of  the  case  do  not  point  very  distinctly  to 
opium  or  morphine  as  the  poisonous  agent,  the  process 
of  Drasendorff  should  be  followed  for  the  separation  of 
the  alkaloids  (Drageudorff,  Ermittl.  v.  Giften,  2  AufL, 
1876). 

If  the  indications  of  opium-  or  morphine-poisoning  be 
sufficiently  direct,  the  following  simplified  method  for 
the  separation  of  morphine  and  of  meconic  acid  may  be 
followed.  The  substances,  if  solid,  are  finely  hashed 
and  extracted  several  times  with  water  containing  one 
per  cent,  of  hydrochloric  acid  at  the  ordinary  tempera- 
ture (if  the  materials  be  alkaline,  the  proportion  of  acid 
is  to  be  increased  to  such  an  extent  that  the  liquid,  when 
in  contact  with  it,  retains  its  acid  reaction).  The  aqueous 
extracts  are  filtered  and  shaken  with  amyl  alcohol  three 
or  four  times,  and  oftener  if  necessary,  until  the  amylic 
alcohol  is  no  longer  colored,  and  the  alcoholic  layers 
separated.  If  the  substances  under  examination  be  liquid, 
they  are  to  be  rendered  acid  with  hydrochloric  acid, 
filtered,  and  the  filtrate  treated  with  ainyl  alcohol.  The 
amylic  solution  now  contains  meconic  acid,  if  pres- 
ent in  the  objects  examined  ;  and  the  watery  solution,  the 
alkaloids  as  chlorides.  To  separate  meconic  acid,  the 
auivl-alcohol  solution  is  shaken  with  successive  portions 
of  water,  which  are  separated,  until  the  water  is  no 
longer  colored.  The  alcohol  is  evaporated  over  the 
water-bath  ;  the  residue  extracted  with  hot  water  ;  the 
solution  filtered  hot ;  the  water  evaporated  over  the  water- 
bath  ;  the  residue  extracted  with  alcohol ;  the  solution 
filtered,  and  the  alcohol  evaporated.  The  tests  for  meconic 
acid  are  finally  applied  to  a  portion  of  the  last  residue. 
During  this  treatment  a  small  portion  of  the  meconic 
acid  is  converted  into  comenic  acid,  which  does  not,  how- 
ever, interfere  with  the  tests. 

To  separate  morphine  from  the  aqueous  liquid  above 
mentioned,  the  hydrochloric  acid  is  neutralized  com- 
pletely with  ammonia,  and  the  liquid  rendered  distinctly 
acid  with  acetic  acid,  and  evaporated  over  the  water-bath 
to  the  consistency  of  a  syrup.  The  residue  is  extracted 
with  four  or  five  volumes  of  ninety-per-cent.  alcohol  and 
filtered.  The  filtrate  is  freed  from  alcohol  by  distillation. 
The  residue,  diluted  with  a  small  quantity  of  water,  if 
thick,  is  heated  to  50°  to  60°  C,  an  equal  volume  of  amyl 
alcohol  *  is  added,  and  then  sufficient  ammonium-hydrate 
solution  to  render  the  solution  distinctly  alkaline.  The 
mixture  is  next  strongly  shaken  for  half  an  hour,  the 
amylic  alcohol  separated,  and  the  extraction  of  the  aque- 
ous liquid  with  amylic  alcohol  repeated  three  times.  The 
united  amylic  solutions  are  evaporated  to  dryness ;  the 
residue  extracted  several  times  with  warm  (not  hot)  water 
slightly  acidulated  with  sulphuric  acid,  and  the  solution 
filtered.  Upon  the  acid  filtrate  is  floated  a  mixture  of 
ten  parts  absolute  ether  and  one  part  (ninety-five  per 
cent. )  alcohol  ;  ammonium-hydrate  solution  is  added  to 
alkaline  reaction,  and  the  whole  strongly  agitated.  The 
ether-alcohol  layer  is  separated ;  the  extraction  of  the, 
now  alkaline,  aqueous  liquid  is  similarly  repeated  several 
times,  and  the  ether-alcohol  evaporated  in  a  number  of 
small  watch-glasses.  To  portions  of  the  residue  so  ob- 
tained, either  dry  or  dissolved  iu  a  few  drops  of  water,  as 
the  nature  of  the  test  may  require,  and  now  sufficiently 
freed  from  coloring  and  other  foreign  substances,  the 
tests  for  morphine  are  to  be  applied. 

Tests. — I.  Morphine.  1.  With  the  general  reagents 
for  the  alkaloids,  the  morphine-salts  give  reactions  as 
follows,  the  fractions  indicating  the  maximum  of  dilu- 
tion iu  which  the  alkaloid  is  capable  of  reacting  :  With 
plwsphomolybdic  acid,  yellowish,  amorphous  precipitate, 
yuVij ;  with  iodine  in  potassium  iodide  solution,  red-brown, 


amorphous  precipitate, 


;  with  iodide  of  potassium 


*  It  is  absolutely  essential  that  the  amylic  alcohol  used  should  be  puri- 
fied, shortly  before  use,  by  repeated  redistillation,  until  a  portion,  on 
evaporation,  yields  no  residue  capable  of  reducing  iodic  acid. 
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and  bismuth,  amorphous  precipitate,  subsequently  chang- 
ing to  silky  needles,  -solt><>  ;  with  auric  chloride,  lemon' 
yellow  precipitate,  becoming  darker ;  with  phosphotungstic 
acid,  flocculent  precipitate,  toW  ;  with  iodhydrargyraU 
of  potassium,  yellowish,  amorphous  precipitate, 
with  platinic  chloride,  slowly,  yellow,  crystalline  precip- 
itate, Tio  ;  with  picric  acid,  bright-yellow,  amorphous 
precipitate,  too  ;  and  with  tannic  acid,  a  faint  cloudiness, 
becoming  somewhat  thicker  on  standing.  For  the  above 
tests  the  solutions  of  the  alkaloidal  residue  are  to  be 
made  with  very  dilute  sulphuric  acid,  and  the  reagents 
should  be  as  nearly  neutral  as  their  natures  will  permit. 

2.  Morphine  dissolves  in  concentrated  nitric  acid  with 
an  orange-red  color,  which  gradually  changes  to  yellow. 
Addition  of  stannous-chloride  solution  does  not  change 
the  color  of  the  yellow  solution  to  violet,  as  it  does  with 
the  similar  color  obtained  with  brucine.  Limit,  0.01  milli- 
gram. 

3.  Morphine  dissolves  in  concentrated  sulphuric  acid, 
forming  a  colorless  solution.  If  this  solution  be  heated 
over  the  water-bath  for  an  hour,  and  allowed  to  cool  or, 
preferably,  if  it  be  allowed  to  stand  in  a  desiccator 
twenty-four  hours,  and  then  treated  with  a  trace  of  nitric 
acid  or  a  minute  granule  of  saltpetre,  a  beautiful  violet 
color  is  produced,  which  soon  changes  to  purple-red,  and 
then  gradually  fades.  Limit,  0.001  milligram  (A.  Huse- 
mann). 

A  further  portion  of  the  sulphuric-acid  solution,  if 
treated,  after  warming  and  subsequent  cooling  as  above, 
with  a  small  fragment  of  potassium  dichromate,  assumes 
a  mahogany-brown  color  (J.  Otto). 

4.  A  fragment  of  solid  morphine  moistened  with  a  so- 
lution of  ferric  chloride,  as  neutral  as  possible  (best  ob- 
tained by  dissolving  the  chloride  obtained  by  the  dry 
method  in  water),  assumes  a  brilliant  blue  color. 

For  the  success  of  this  test  it  is  essential  that  the  mor- 
phine-salt be  as  free  from  impurities  as  possible,  that  little 
or  no  free  acid  be  present,  and  that  but  a  small  quantity 
of  the  reagent  be  used.  The  color  gradually  changes  to 
green  and  brown  (Robiquet).     Limit,  0.1  milligram. 

5.  A  fragment  of  morphine  moistened  with  Frohde's 
reagent  (a  freshly  prepared  and  colorless  solution  of  5 
milligrams  molybdate  of  sodium  or  ammonium,  in  1  c.c. 
sulphuric  acid)  colors  the  reagent  violet  in  a  short  time. 
The  color  changes  to  blue,  and  then  to  dirty  green,  and, 
finally,  to  faint  reddish.  Addition  of  water  discharges 
the  color  instantly.     Limit,  0.005  milligram. 

6.  If  a  mixture  of  1  part  morphine  and  4  parts  cane- 
sugar  be  added  to  concentrated  sulphuric  acid,  the  acid 
is  colored  dark  red  (Schneider,  Weppen).  Limits  :  With 
0.1  milligram,  distinct  rose-red  ;  with  0.01,  rose-red  a  few 
moments  after  addition  of  a  drop  of  bromine-water. 

A  similar  reaction  is  obtained  with  biliary  salts,  albu- 
men, oleic  acid,  codeine,  etc. 

7.  Dissolve  a  small  quantity  of  iodic  acid  in  a  few 
drops  of  water,  in  a  small  test-tube,  and  agitate  with  a 
few  drops  of  chloroform  ;  the  latter  must  remain  color- 
less. Add  the  solution  to  be  tested,  and  again  agitate ; 
the  chloroform,  which  settles  to  the  bottom,  has  a  violet 
color,  in  the  presence  of  -morphine,  while  the  aqueous 
layer  is  yellowish.  Now  float  upon  the  surface  of  the 
liquid  dilute  ammonium  hydrate,  with  as  little  mixing  of 
the  liquids  as  possible  :  a  brown  band  is  formed  at  the 
junction  of  the  ammoniacal  and  aqueous  liquids  (Serul- 
las,  Duflos,  Lefort).  Limits :  For  the  red  color  of  the 
chloroform,  tsVo"  ;  for  the  dark  band  with  ammonium 
hydrate,  tuooo- 

8.  Add  a  few  drops  of  nitrate  of  silver  solution  to  a 
solution  of  a  morphine-salt  (preferably  acetate),  a  gray 
precipitate  of  metallic  silver  is  formed,  more  rapidly  on 
warming  the  mixture.  Filter  the  solution  from  the  pre- 
cipitate, and  add  nitric  acid  to  the  filtrate,  a  red  color  is 
produced  (Horsley).     Limit,  0.3  milligram. 

9.  Moisten  the  solid  residue  with  a  few  drops  of  con- 
centrated sulphuric  acid  and  heat  over  the  steam-bath, 
add  a  minute  fragment  of  ferrous  sulphate,  heat  a  few 
moments,  and  cautiously  transfer  the  acid  liquid  to  a 
glass  capsule  containing  2  or  3  c.c.  concentrated  ammo- 
nium-hydrate  solution,  in    such    a  way  that  the  acid 
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under-runs  the  alkali;  at  the  junction  of  the  twoared 
color,  passing  t"  violet  at  thi  •  d  developed,  and 

ammoniacal  liquid  is  colored  pure  blue.  On  mixing  the 
two  liquids  the  blue  color  alone  remains  (Jorissen).  Limit, 
0.006  milligram. 

in.  Dissolve  the  solid  residue  in  a  few  drops  of  con- 
centrated sulphuric  acid ;  Iran  Eei  to  a  test-tube,  and  heat 
in  the  oil-bath  to  100  to  200  C.  until  the  mass  has  become 
o  black  and  opaque.  Aiter  cooling  somewhat,  drop 
i  ontenta  of  the  test  tube  Blowly  into  another  test  tube 
containing  10  c.c.  water ;  the  water  assumes  a  blue  color. 
Divide  the  solution  into  two  parts.  Shake  one-half  with 
ether  ami  tin-  other  with  chloroform.  The  ether  layer 
assumes  a  purple  color  ;  the  chloroform,  a  blue  color  (Jo- 
rissen), Limit,  0.4  milligram;  with  smaller  quantities 
the  chloroform  is  greenish. 

11.  Add  to  the  solution  five  or  six  drops  of  a  solution 
of  ferric  chloride  (1  gram  of  crystallized  FejCla  in  8  c.c. 
1I..O),  and  then  three  or  four  drops  of  a  solution  of  fcrri- 
cyanideof  potassium  (1  gram  ferricyanide  free  from  fer- 
rocyanicU  in  130  CC  HsO).  In  the  presence  of  morphine 
a  line  blue  color  is  produced  (Kieifcr,  Kalliruncr.  Otto). 

The  reaction  is  prevented  by  the  presence  of  a  consid- 
erable excess  of  acid.  The  test -solutions  should  he  freshly 
prepared,  and  direct  sunlight  is  to  be  avoided.     Limit, 

TTuinr- 

12,  Dissolve  the  solid  in  warm,  concentrated  hydro- 
chloric acid,  add  a  drop  or  two  of  concentrated  sulphuric 
acid,  and  evaporate  on  the  oil  hath  at  100°  to  12(1  ('.  In 
the  presence  of  morphine  a  purple  color  is  produced, 
still  visible  in  the  presence  of  the  accompanying  carbon- 
ized matter.  After  evaporation  of  the  hydrochloric  acid, 
a  further  quantity  of  the  same  acid  is  added,  and  the 
mixture  neutralized  with  sodium  carbonate ;  a  violet 
color  is  produced,  which  does  not  fade,  and  does  not 
communicate  any  color  to  ether.  On  addition  of  a  few 
drops  of  a  concentrated  solution  of  iodine  in  hydriodic 
acid,  the  color  changes  to  green,  and  the  pigmentary  sub- 
stance now  dissolves  in  ether  with  a  purple  color  (Pel- 
lagri). 

The  reaction  is  due  to  the  formation  of  apomorphine, 
and  is  consequently  also  observed  with  codeine. 

Li.  A  fragment  of  morphine,  moistened  with  a  solu- 
tion of  selenate  of  sodium  in  sulphuric  acid,  gives  a  fine 
green  color.  A  similar  reaction  is  obtained  with  codeine 
(Lafon).     Other  reactions  of  morphine  are  : 

14.  A  red  color  with  chlorinated  soda  and  ammonia 
(Fairthorne)  ;  unsatisfactory. 

15.  A  green  color  with  ammonio-sulphate-of-copper 
solution  (Lindo,  Nadler)  ;  unsatisfactory. 

16.  A  brown  color  when  treated  with  sulphuric  acid 
and  perchlorate  of  potassium  (Siebold,  Grove). 

IT.  A  dirty  violet  with  sulphuric  acid  and  arsenate  of 
sodium  (Tattersall). 

18.  Flesh-color,  changing  to  violet  and  green,  with  sul- 
phuric acid,  sodium  sulphide,  and  gentle  heat  (Vital!). 

19.  A  red  color,  increasing  in  intensity,  with  a  drop  of 
methylenacetochlorby drin  (Grimaux). 

Of  the  above  reactions  for  morphine,  those  upon  which 
the  most  reliance  is  to  be  plated  arc  Robriquet's,  Xo.  3, 
Jorissen's,  Nos.  Sand  9,  and  Pellagri's,  No.  11  ;  and  of 
these,  the  last  two  are  more  delicate  than  the  first  named. 
The  other  tests,  while  very  delicate,  are  not  as  character- 
istic. The  reduction-tests,  4,  6,  7,  and  10,  respond  witli 
reducing  agents  other  than  morphine,  but  not  with  other 
vegetable  alkaloids.  The  chief  reason  for  the  preference 
given  the  tests  mentioned  is  that  no  ptomaine  is  known 
to  respond  to  them,  while  post  -mortem  alkaloids  have 
been  obtained  capable  of  giving  the  reactions  with  the 
other  tests  (see  l'lomaiiies). 

1 1.  Niu-fntiiit .  The  reactions  of  the  alkaloids  of  opium 
other  than  morphine  are  at  present  of  but  little  toxico- 
logical  interest,  as  they  arc  substances  which  are  not 
commonly  met  with,  and  hence  are  unlikely  to  cause 
poisoning.  For  the  purpose,  however,  of  distinguishing 
between  morphine-  ami  opium-poisoning  by  analysis  (a 
distinction  which  may  be  of  great  medico-legal  impor- 
tance), the  reactions  of  narcotine  and  of  meconic  acid 
(see    below)  arc  taken  advantage  of.      Narcotine  L  chosen 


from  among  the  other  opium  alkaloids  for  this  purpose, 
partly  because  it  is  more  abundant  in  opium,  and  partly 
because  of  the  sharpnessoi  it-  reaction  with  sulphuric 

acid. 

If  the  Dragendorff  method  have  been  followed,  nar- 
cotine should  be  searched  for  in  the  residue  of  evapora- 
tion of  benzol  from  the  alkaline  solution. 

1.  Of  the  general  reagents  for  the  alkaloids,  phospho- 
molybdic  acid,  iodhydrargyrate  of  potassium,  iodine  in 
iodide  of  potassium,  and  picric  acid  give  precipitates  in 
solutions  of  , ,',     to 

2.  Moistened  with  concentrated  sulphuric  acid  at  the 
ordinary  temperature,  narcotine  produces  aii  intensely 
yellow  solution,  which,  on  gradual  heating,  chanj 
orange,  then,  beginning  at  the  borders,  blue-violet,  and, 
when  the  heat  lias  been  raised  to  the  point  of  volatiliz- 
ing of  the  acid,  dark  red.  The  colors  are  presented 
more  slowly,  but  more  purely,  by  dissolving  the  residue 
in  dilute  sulphuric  acid  and  evaporating  quite  slowly 
(Couerbe,    Husemann).      Limits:    nrWi    very  evident; 

faint  carmine  only. 

3.  Dissolve  in  concentrated  sulphuric  acid,  let  stand  an 
hour,  and  add  a  trace  of  nitric  acid  ;  a  red  color,  which 

lor  some  time  increases  in  intensity. 

III.  Meconic  Add.  1.  Crystallizes  in  white,  glistening 
prisms,  either  single  and  large,  or  small  and  arranged  in 

bundles,  which  at  100°  C.  lose  their  water  of  crystalliza- 
tion and  become  opaque.  If  heat  have  been  applied  to 
the  solution  in  the  presence  of  acids,  the  shorter,  pris- 
matic crystals  of  coincide  acid  will  lie  also  observed. 

2.  .Meconic  acid,  or  a  meconate  in  solution,  gives  white 
or  yellowish  precipitates  with  lead-acetate,  nitrate  of  sil- 
ver, mercurous  nitrate-,  and  mercuric  nitrate 

3.  The  characteristic  reaction  of  meconic  acid  is  the 
formation  of  an  intense  red  color  when  the  acid  or  one  of 
its  salts  is  moistened  with  a  solution  of  ferric  chloride 
(Sertfirner).  The  color  does  not  disappear  either  on 
warming  or  on  the  addition  of  hydrochloric  acid,  or  of 
auric  chloride,  or  of  mercuric  chloride. 

Comenic  acid  gives  the  same  reaction.  It  can  only  be 
present  as  a  product  of  decomposition  of  meconic  acid. 
Acetic  and  sulphoeyanic  acids  and  their  salt-  also  give  a 
red  color  with  ferric  chloride.  The  former  may  be  pres- 
ent as  a  normal  food-constituent,  and  the  latter  is  ] 
in  the  saliva  in  quantity  sufficient  to  give  the  reaction 
without  any  preliminary  purification.  Tin-  red  color, 
however,  produced  by  acetic  acid  is  discharged  by  heel 
or  by  the  addition  of  hydrochloric  acid,  ami  that  clue  to 
the  sulphoevanate  disappears  instantly  on  addition  of 
auric  chloride  or  mercuric  chloride  solution. 

Fa  n.  in  i.  of  Detection. — In  the  works  upon  toxicol- 
ogy are  found  recorded  a  number  of  cases  in  which  an 
analysis  has  failed  to  reveal  the  presence  of  either  mor- 
phine or  meconic  acid.  The  causes  for  such  failui 
mainly  two — incomplete  or  imperfect  methods  of  analy- 
sis, and  removal  of  the  poison  by  evacuation,  absorption, 
and  elimination.  In  the  earlier  cases  failure  may  have 
also  resulted  from  imperfect  methods  of  isolating  the  al- 
kaloid. 

One  of  the  most  common  causes  of  failure,  due  to  in- 
complete analysis,  is  to  be  found  in  the  false  but  wide- 
spread notion — prevalent,  it  would  seem,  even  among 
those  who  should  be  better  informed — that  the  material 
found  in  the  stomach  is  the  only  portion  of  the  body  (if 
it  may  be  so  called  i  which  it  is  nec<  ssary  to  examine. 

Woodman  and  Tidy  cite  in  comparison  two  cases,  but 
fail  to  assign  the  true  cause  for  the  difference  in  the  re- 
sults of  the  analyses.  In  one  case  a  man.  aged  twenty- 
eight,  admitted  having  taken  a  dose  of  laudanum,  was 
profoundly  comatose,  and  an  empty  bottle  which  had 
contained  laudanum  was  found  at  hand.      "  En  ry  / 

him  waetried,  but  be  died"  in  about  twenty- 
four  hours.  "An  analysis  of  the  cnnt<  nts  of  ttu  ttom- 
ach  for  morphia  and  meconic  acid  was  made,  but  not 
the  slightest  trace  of  either  was  discovered."  The  second 
case  was  that  of  the  dead  body  of  an  escaped  lunatic, 
found  in  tin  unfinished  building  four  months  later,  in  an 
advanced  stage  of  putrefaction,  and  without  any  evidence 
of  the  cause  of  death  other  than  an  empty  bottle  labelled 
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"Laudanum."  "The  stomach  was  in  a  dried-up  state, 
and  seemed  covered  internally  with  a  brownish-red  mat- 
ter. One-half  being  submitted  to  analysis,  morphia  was 
detected  in  considerable  quantity,  as  well  as  a  trace  of 
meconic  acid." 

"  Why  in  one  case  was  its  discovery  so  easy,  and  in  the 
other  impossible  ?  There  is  but  little  doubt  that  the  true 
explanation  is  to  be  found  in  the  length  of  time  that 
elapsed  between  death  and  the  exhibition  of  the  poison." 

To  this  conclusion  we  in  nowise  agree — firstly,  because 
there  is  no  evidence  of  how  long  a  time  elapsed  in  the 
second  case ;  and,  secondly,  because  an  explanation  more 
simple,  if  less  flattering  to  the  analyst,  is  obvious.  If 
"  every  means  "  of  restoration  mean  anything,  it  means 
that  in  the  first  case,  among  other  things,  the  stomach  was 
thoroughly  pumped  and  washed  out,  and  the  result  of 
the  analysis  is  simply  evidence  of  the  perfection  with 
which  this  method  of  treatment  was  carried  out.  In  the 
second  case  the  deceased  had  died  without  medical  inter- 
ference, and,  as  vomiting  is  very  rare  in  opium-poisoning, 
that  portion  of  the  dose  which  he  took  over  and  above 
the  amount  required  to  cause  death  remained  in  the 
stomach. 

Further,  it  is  unquestionable  that  absorption,  particu- 
larly when  morphine  is  taken  in  solution,  is  sometimes 
very  rapid  ;  and  it  is  quite  conceivable  that  a  case'  might 
arise  in  which,  although  the  poison  had  been  taken  by 
the  mouth,  the  conditions  which  always  obtain  when  the 
poison  is  administered  hypodermatically  or  per  rectum 
would  exist — i.e.,  the  stomach  would  contain  no  trace  of 
the  poison,  while  there  would  be  still  sufficient  in  other 
parts  of  the  body  to  cause  death.  For  these  reasons,  and 
for  the  additional  one  that  the  finding  of  poison  in  the 
contents  of  the  stomach  only  is  not  positive  proof  of  its 
administration  during  life,  an  analysis  which  is  limited 
to  the  contents  of  the  stomach,  whatever  be  the  nature  of 
the  poison,  is  in  most  instances  entirely  valueless. 

Although  the  poison  may  be  thus  completely  removed 
from  the  stomach  by  absorption,  and  although  the  pro- 
cess of  elimination  by  urine,  bile,  and  perspiration  is  in 
active  progress  during  the  entire  duration  of  the  case,  it 
is  difficult  to  imagine  that  a  poison  like  morphine,  which 
produces  little  or  no  secondary  effects,  should  remain  in 
the  economy  in  sufficient  amount  to  cause  death,  and  yet 
in  insufficient  amount  to  reveal  its  presence  by  a  properly 
conducted  analysis. 

The  analysis  should  be  directed  first  to  any  urine  found 
in  the  bladder.  By  reason  of  retention  caused  by  the 
poison,  the  amount  is  usually  considerable,  unless  the  pa- 
tient have  been  catheterized  before  death  ;  and,  as  this  is 
one  of  the  main  channels  of  elimination,  the  poison  may 
be  found  here  in  considerable  amount  after  it  has  been 
in  great  part  removed  from  other  portions  of  the  body. 

Several  ounces  of  blood,  and  at  least  one-third  of  the 
liver,  should  also  be  submitted  to  analysis,  as  well  as  the 
stomach  and  intestines  and  their  contents. 

Although  morphine  is  more  subject  to  decomposition 
than  strychnine,  it  still  withstands  the  influence  of  putre- 
faction quite  well.  In  the  case  cited  above  it  was  de- 
tected four  months  after  death  ;  and  Stas  gives  an  account 
of  a  case  in  which  he  detected  morphine  in  all  the  organs 
of  a  body  after  thirteen  months  of  burial. 

In  cases  of  long  burial,  caution  is  required  that  pto- 
maines be  not  mistaken  for  morphine,  as  occurred  in  an 
Italian  case,  in  which  Selmi  showed  that  what  a  careless 
analyst  had  taken  for  morphine  was  in  reality  a  pto- 
maine (Selmi,  sulle  Ptomaine,  1878).  Such  a  mistake  is 
impossible,  if  the  tests  described  above  are  carefully  ap- 
plied. R.  A.  Witthaus. 

OPOPANAX,  Codex  Med.  A  gum-resin  supposed  to 
be  derived  from  Opopanax  Ghironium,  an  umbelliferous 
perennial,  resembling  a  coarse  parsnip,  whose  root  and 
stem  contain  a  considerable  quantity  of  a  milky  juice 
which  on  drying  resembles  the  drug  under  consideration. 
This  plant  is  a  native  of  Europe  and  the  Orient.  Opopa- 
nax comes  only  from  Persia  and  Asiatic  Turkey,  and  has 
not  been  positively  identified  as  a  product  of  this  species. 
It  consists  of  irregular,  opaque  lumps  or  fragments,  of  an 


orange  or  brown  color,  with  lighter  specks,  and  yields 
when  ground  a  yellow  powder.  Odor  peculiar,  unpleas- 
ant ;  taste  bitter.  It  forms  an  emulsion  with  water,  and 
is  only  partially  soluble  in  alcohol  or  ether.  The  princi- 
pal components  of  Opopanax  are  ;  a  resin,  probably  com- 
posite and  resembling  those  of  galbanum  and  ammoniac, 
gum,  and  a  very  little  essential  oil.  Medicinally  it  is  re- 
lated to  the  drugs  just  mentioned  and  is  entirely  super- 
fluous, and,  in  this  country  at  least,  is  obsolete. 

Allied  Plants. — See  Anise. 

Allied  Dkugs. — See  Assafcetida,  Galbanum,  Am- 
moniac, etc.  W.  P.  Bolles. 

OPTIC  NERVE  AND  RETINA.  Macroscopic  Anat- 
omy.— The  optic  nerve  emerges  from  the  substance  of  the 
brain  in  two  portions,  which  come  from  the  corpus  geni- 
culatum  mediale  and  laterale.  These  two  portions  are 
united  into  one  (the  optic-nerve  tract)  just  under  the  cor- 
pus geniculatum  laterale;  yet  a  shallow  furrow  is  seen 
for  some  distance,  which  marks  this  merging  of  the  two 
portions  of  the  nerve  into  one.  The  nerve,  after  the 
union,  appears  flattened,  but  gradually  it  takes  on  a  more 
rounded  shape.  It  travels  around  the  cms  cerebri  (being 
bent  toward  the  median  line)  under  the  substantia  perfo- 
rata anterior,  and  toward  the  tuber  cinereum ,  and  just  in 
front  of  the  infundibulum  it  is  united  with  the  optic 
nerve  coming  from  the  other  side  of  the  brain,  to  form 
the  chiasma  nervorum  opticorum.     Before  the  chiasma  is 


P    C< 


Fig.  2fi03. — Portion  of  the  Base  of  the  Brain  from  which  the  Optic  Nerve 
emerges.  The  large  hemispheres  have  been  removed,  so  as  to  expose 
the  posterior  portion  of  the  thalamus  opticus.  The  crura  cerebri  are 
cut  behind  the  corpora  quadrigemina.  Cgm,  corpus  geniculatum  me- 
diale; Cgl,  corpus  geniculatum  laterale;  P,  pulvinar  ;  Ch.  chiasma 
nervorum  opticorum;  Cq,  corpora  quadrigemina;  Aq,  aquseductus ; 
Ccb,  crura  cerebri ;  Cc,  corpora  candicantia  ;  Tc,  tuber  cinereum  ;  J, 
infundibulum  ;  /,  tractus  olfactorius :  Spa,  substantia  perforata  an- 
terior.    (From  Merkel.) 

reached  the  optic  nerve  is  not  detached  from  the  brain 
substance,  but  is  adherent  to  it  (see  Fig.  2603). 

From  the  two  portions  with  which  the  optic  nerve 
emerges  from  the  brain,  fibres  have  been  traced  backward 
into  the  thalamus  opticus,  and  into  the  white  substance  of 
the  occipital  lobe  (Gratiolet,  Meynert),  where,  with  all 
probability,  the  centre  of  vision  is  located. 

In  the  chiasma  nervorum  opticorum  a  crossing  of  the 
nerve-fibres  takes  place,  which,  however,  is  a  partial  one 
only,  from  the  fact  that  about  the  outer  (lateral)  third  of 
each  nerve  remains  uncrossed,  while  the  other  two-thirds 
are  crossed.  In  this  way  two-thirds  of  the  nerve-fibres  of 
the  optic  nerve  of  the  right  eye  have  their  centre  in  the 
left  side  of  the  brain,  and  vice  versa.  This  is  called  the 
partial  decussation  of  the  nerve-fibres,  and,  from  our 
present  knowledge,  this  must  be  accepted  as  correct,  in 
contradistinction  to  the  total  and  semi-decussation,  which 
are  as  yet  maintained  by  some  authors. 

From  the  anterior  surface  of  the  chiasma  the  two  sepa- 
rate optic  nerves  emerge  as  roundish  bundles,  flattened 
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from  above  and  below,  and  diverging  al  once  toward  the 
two  t > i- 1 > i i  — .  [n  its  course  toward  this  cavity  each  optic 
nerve  runs  in  I  opticus  ossis  sphenoidal.    Just  be- 


Fifi  2M4.— Orbit,  uncovered  from  above.  C'c.  carotis  ecrebralis ;  Ao, 
art.  ophthalmica ;  '■'.  art.  lacrymalis;  tpo,  art  Bupra-orbitalis ;  »/r, 
art  nago  frontalis,  Branches  of  the  art.  lacrymalis:  m,  ramus  menin- 
m-iis;  r,  anastomosis  with  an.  tempor,  profunda;  ci,  art.  ciliares. 
Branch  of  the  art.  Bupra-orbitalie  :  cUn.  art.  cUiarls  anterior.  Branches 
of  the  art.  naso-ciliaris :  ep,  art.  ethmoidalis  poRterior;  ea,  art.  eth- 
moidalis anterior ;  or,  art.  centralis  retinae  ;  II.  nervj  optici,  anterior 
portion  of  ohiastna.  The  left  opticus  is  raised  from  its  canal.  From 
it>  sheaf  ti  i  be  rectus  superior  muscle  i  Rs)  is  seen  to  spring.  Ot,  the  su- 
perior  oblique  muscle  is  drawn  a-ide  by  a  hook.  Gl,  Lachrymal  gland. 
(From  .M.-rkcl.  I 

fore  entering  Hie  connlis  opticus  it  lies  with  its  median 
half  upon  the  os  petn>sniii,  while  its  lateral  half  lies  upon 
the  iiitirin  rnr<>lis  curbralis.  From  the  chiasma  to  the 
canalis  opticus  the  nerve  in  the  adult  measures  about  ten 
millimetres,  and  is  about  five  millimetres  broad. 

Having  reached  the  canalis  opticus  the  sh 
optic  nerve  is  somewhat  changed.    It  is  more  rou 
and.  therefore,  loses  in   breadth,  the  latter  bein 
duced  to  about  four  millimetres. 

Within  the  canalis  opticus  the  optic  nerve  is 
attached  to  the  periosteum  at  its  upper  sur- 
face. 

After  the  optic  nerve  has  entered  the  or- 
bit the  direction  of  its  course  tends  some- 
what   downward,    and    it  makes  a  slight  S 

shaped  curve,  with  the  convex  side  toward 

the  temple,  before    it    reaches  the  eyeball. 

It  enter-  the  latter  a  little  downward  ami 
about  three  millimetres  inward  from  the 
posterior  pole,  and  about  at  a  right  angle 
to  its  axis.  The  length  of  the  orbital  por 
lion  of  the  nerve  is  from  twenty  eight  to 
i  wenty-nine  millimetres  i  Merkel). 

Prom  the  point  where  it  emerges  from 
the  brain  substance  to  its  entrance  bit"  the 
eyeball,  tie-  optic  nerve  is  surrounded  by  a 
sheath  coming  from  the  pia  mater  of  the 
brain.  When  entering  the  orbit  it  receives 
;,  second  (outer)  sheath  from  the  dura 
mot,  r  ;  this  latter  membrane  at  the/or  i 
opticum  is  Bplit  into  two  portions,  one  of 
which  form-  the   periosteum  of  the  orbit, 

while    the   Other    form-   the   outer  -heath  of 

the  optic  uerve  just  mentioned. 
The  inner  i  pia  maU  r)  sheath  form-  the 

neurilemma  of  the  ner\r.  and  -end-  nutnerou-  bundle-  of 

connective  tissue  into  the  tissue  of  the  optic  nerve,  which 
form  the  net-work  of  septa  in  which  the  optic  nerve-fibres 

are  held. 


Pia  and  dura-mater  sheathe  ate.  in  the  same  way.  held 
ther  by  trabecule  of  connective  tisue  \\  Inch  run  from 
the  (die  to  the  (/ther.     The  oradinoid  sheath  lie-,  in  man, 
upon  the  inner  surface  of  the  (loin-unit,  r  .-heath. 
When  the  optic  nerve  ha-  reached  the  eyeball  it-  -heaths 
join  the  sclerotic.     The-  nerve  at  this  point  becomi  -  con- 
siderably thinner,  and  changes   in   color   from   white  to 
gray.     These  changes  are  due  to  the  fact  that  the  m  i 
fibres  become  non  medullated. 

Alter  having  entered  the  cavity  of  the  eyeball  through 
the  sclerotic  and  choroid  (lam  osa)  the  nerve  ti 

are  bent  alino.-t  at  right  angles  and  form  the  so  called  pn- 

piUa  optica,  from  which  they  spread  in  a  radiating  direc- 
tion toward  ail  side-,  and  then  form  the  nerve-tibre  layer 
of  the  retina.  From  the  man  tier  in  which  the  nerve  i, 
change  their  course,  it  is  plain  that  the  optic  papilla  must 
have  a  more  or  less  centra]  depression  (physiological  i  i 
cavation),  which  is  surrounded  by  wall-  varying  in  thick- 
1 1 •  ■ —  and  height,  according  to  the  arrangement  and  num- 
ber in  which  the  nerve-fibres  enter  the  retina  at  a  given 

place. 

The  arrangement  of  the  nerve-fibres  in  the  retina  is 
-uch.  according  to  our  present  knowledge,  that  the  nerve- 
fibres  of  the  uncrossed  bundle  go  to  the  lateral  half  of  the 
retina,  while  those  of  the  crossed  portion  go  to  the  me- 
dian half.  Moreover,  according  to  Liebreich,  a  greater 
number  of  fibres  run  upward-  and  downwards  than  to  the 
-ides.  We  further  know  that  the  fibre-  going  to  the  ma- 
cula lutea  (the  point  of  acute  vision) come  from  the  cr<  ■ 
as  well  as  from  the  uncrossed  bundles. 

The  way  in  which  the  nerve-tibre- are  distributed  after 
having  entered  the  eyeball  (.Michel.  Liebreich.  Vossius), 
is  the  following  :  The  fibres  which  end  between  the  /»/- 
pilln  optica  and  the  a, or, ill  lutea  pass  over  the  lateral 
margin  of  the  papilla  in  a  direction  straight  outward. 
The  fibres  which  leave  the  papilla  optica  at  it-  superior 
and  interior  margin  run  in  arches  beyond  the  macula 
lutea.  and  join  each  other  there  from  above  and  below. 
The  fibres  which  goto  the  median  half  of  the  retina  leave 
the  optic  papilla  from  the  beginning  in  a  radiating  direc- 
tion. 

It  is  furthermore  known  that  the  nerve-fibres  which  go 


Fio.  2605.— Longitudinal  Section  (one  half]  throriffhthe  Optic 'Nerve  Entrance     r.  Retina; 

. ■>,.  ohoi  tica  :  d.  rtnra-mater  -heath  :  a,  arachnoid  sheath  :  p.  pia-mttf 

sheath.     Between  (/  and  ,i  lies  the  subdural,  between  <i  and  p  the  subarachnoidal  (inter- 

al)  space.    The  central  retinal  b  .rounded  by  a  small  quan- 

loose  connective  tissue,      Prom  Schwalbe.) 

to  the  macula  lutea  lie  in  the  outer  lower  quadrant  of  the 
optic  nerve  (al  least  near  the  eyeball). 

The  blood-vessels  of  the  intra-cranial  portion  of  the 
optic  nerve  come  from  the  blood-vessel-  of  the  brain  and 
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Optic  Nerve. 
Optic  Nerve. 


from  those  of  its  pia-mater  sheath.  The  intraorbital 
portion  receives  its  blood-vessels  from  the  pia-mater  sheath 
alone,  until  the  optic  nerve  is  entered  by  the  central  ret- 
inal blood-vessels,  which  is  at  a  point  from  fifteen  to 
twenty  millimetres  behind  its  entrance  into  the  sclerotic. 

The  central  retinal  artery  comes  directly  from  the  arteria 
ophthalmica,  or  from  one  of  its  branches.  With  the  cen- 
tral retinal  vein  it  enters  the  optic  nerve  at  an  acute  angle 
from  behind  forward,  and  gradually  reaches  its  more  cen- 
tral portion  (the  central  canal).  In  this  latter  position  it  en- 
ters the  eyeball  with  the  optic  nerve,  and  is  accompanied 
by  the  central  retinal  vein,  the  two  being  enclosed  in  con- 
nective tissue.  After  having  entered  the  eyeball  they 
branch  off  into  the  retina.  As  stated  above,  small  branches 
of  these  central  blood-vessels  go  to 
the  tissue  of  the  optic  nerve  as 
soon  as  they  have  entered  it. 

The  intra-scleral  portion  of 
the  optic  nerve,  as  well  as 
the  optic  papilla,  receives 
blood-vessels   from  the 
central  retinal  blood-      s^fcf^'fy'J" 
vessels  and  from  the       i\\V|i(ff" 
posterior     ciliary       ./muQ/t^jr 
blood  -vessels 
By   the   com- 
munication of 
the  blood-ves- 
sel  s    from 
these    two 
sources     the 
circulus  arte- 
riosus     nervi 
oplici     (Zinn) 
is  formed. 

The  spaces 
between  the 
sheaths  of  the 
optic  nerve 
communicate 
directly  with 
the  spaces 
found  be- 
tween the 
membranes  of 
the  brain,  of 
which  these 
sheaths  are  the  di 
rect  continuations. 
Thus  we  have  a  sub- 
dural and  a  subarach 
noidal  space  of  the  optic 
nerve-sheaths  in  direct  com- 
munication with  the  spaces  of 
the  same  name  within  the  crani- 
al cavity.  They  are  lymphatic 
spaces,  and  are  usually  together 
spoken  of  as  the  intervaginal  space 
of  the  optic  nerve.  At  the  entrance 
of  the  optic  nerve  into  the  retina 
this  intervaginal  space  becomes, 
macroscopically  at  least,  obliterated.  After  having 
reached  the  inner  surface  of  the  choroid  the  fibres  of  the 
optic  nerve  spread  out  in  the  manner  above  described, 
and  form  the  inner  portion  of  the  retina,  the  light-perceiv- 
ing organ  of  the  eye. 

The  outer  portion  of  the  retina  consists  of  a  number  of 
cellular  layers  and  lies  directly  upon  the  choroid,  only 
separated  from  it  by  the  intervening  layer  of  the  pig- 
mented epithelium  cells,  the  stratum  pigmenti,  which 
was  formerly  considered  to  make  a  part  of  the  choroid, 
but  is  now  counted  as  a  part  of  the  retina. 

The  different  layers  of  the  retina  are,  according  to  the 
nomenclature  at  present  adopted,  the  following  ten,  be- 
ginning with  the  inner  surface  of  this  membrane  :  1,  The 
internal  limiting  membrane  (membrana  lirnitans  interna) ; 
2,  the  layer  of  the  optic  nerve-fibres  ;  3,  the  layer  of  gan- 
glionic cells  ;  4,  the  inner  molecular  layer ;  5,  the  inner 
granular  layer  ;   6,  the  outer  molecular  layer ;   7,  the 


Fig.  2606. — Retinal  Blood-vessels  near  and  in  the 
Macula  Lutea.  Arteries  in  cross-shading,  veins 
solid.  Copied  from  the  drawing  by  Heinrich 
Mueller,  and  published  by  O.  Becker.  The  part 
which  appears  totally  free  from  blood-vessels  is 
the  fovea  centralis. 


outer  granular  layer  ;  8,  the  outer  limiting  membrane 
(membrana  (?)  lirnitans  externa;  9,  the  rods  and  cones;  and 
10,  the  pigment-epithelium  (stratum  pigmenti). 

The  retina  is  thickest  near  the  optic  nerve  entrance,  and 
gradually  tapers  off  toward  its  periphery,  which  lies  at 
the  beginning  of  the  ciliary  body  (purs  noh-plicata,  orbi- 
e  til  us  ciliaris).  This  gradual  diminution  of  its  thickness 
is  chiefly  due  to  the  fact  that  the  nearer  the  periphery  of 
the  retina  the  more  must  the  nerve-fibres  be  spread  out. 
That  it  is,  however,  not  the  only  cause,  we  shall  see  later 
on.  The  peripheral  terminus  of  the  retina  (at  least  of  its 
light-perceiving  portions)  is,  from  its  shape,  called  the  ora 
serrata,  the  nervous  elements  ending  at  the  orbieului  cili- 
aris in  a  scalloped  line.  One  part  of  the  retina,  thenar* 
ciliaris  retinae  (cf.  Iris),  reaches  far- 
ther forward  upon  the  ciliary  body. 
Opposite  the  centre  of  the  cor- 
nea, corresponding  to  the  pos- 
terior pole  of  the  axis  of  the 
eye,  a  small  depression 
is  seen  in  the  retina, 
about  three  and  a 
l)hB\  half  millimetres 
from  the  optic 
papilla  and  a 
little  above 
it,  which  is 
called  the  fo- 
vea centralis. 
This  latter 
forms  a  some- 
what oval  de- 
pression, with 
a  diameter  of 
from  0.2  to 
0.4  mm.,  and 
of  varying 
depth,  and  is 
surrounded 
by  an  oval 
"the 
,Thich, 
diffuse 
sh 
..hich  is 
Yr\l  ;Iw  found    in    the 

-■^<L^y  dead  eye,  but, 
:>'''iv  y  according  to 
Wr  Kuehne,  exists  also 
during  life,  has  re- 
ceived the  name  of  yel- 
low spot  (macula  lutea). 
The  horizontal  diameter  of 
this  spot  is  about  one-fourth 
onger  than  is  the  vertical  one, 
and  measures  from  two  to  three 
millimetres  (Schwalbe).  The  fovea 
centralis  does  not  lie  exactly  in  the 
centre  of  the  yellow  spot,  but  it  is 
somewhat  nearer  to  the  optic  papilla. 
While  the  fovea  centralis  is  the  thin- 
nest portion  of  the  retina,  the  yellow  spot  is  the  thickest 
portion  of  the  retina  proper  (except  the  parts  close 
around  the  optic  papilla). 

In  the  living  retina  the  outer  surface  has  a  slightly 
purple  color  (retinal  purple,  visual  purple,  rhodopsine, 
Kuehne,  Boll)  which  disappears  after  death.  This  visual 
purple  tints  only  the  outer  parts  of  the  rods.  It  fades 
under  the  influence  of  light.  Making  use  of  this  pecu- 
liarity, Kuehne  has  succeeded  in  obtaining  "  optograms  " 
of  windows  and  other  bright  objects  on  the  retina  of 
frogs  by  exposure.  The  visual  purple  is  secreted  by  the 
pigment-epithelium,  which,  therefore,  must  be  considered 
as  of  a  glandular  nature. 

The  average  thickness  of  the  retina  is  about  0.4  mm.  at 
the  margin  of  the  optic  papilla,  and  dwindles  down  to 
about  0.1  mm.  at  the  ora  serrata. 

The  blood-supply  of  the  retina  comes,  in  the  main,  from 
the  central  retinal  artery.     There  are,  furthermore,  a 
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Dumber  of  artei  ioli  9  w  oil  b  enter  the  retina  i  oming  from 
the  arterial  circle  ol  the  optic  nerve  and  from  the  en 
oeai  the  optic  i  :  rani  i      'I  ne  renous  blood  li 

the  n  lina  by  waj  of  the  i  entraJ  retinal  vein, 

The  arteries  in  the  retina  an  rminal"  arteries. 

After  having  entered  the  optic  papilla  the  i  entral  retinal 
arterj  Bplits  into  two  large  branches  (sometimes  ii 

ii  fore  entering  the  papilla),  which  again  are  divided 
each  into  two  smaller  branches.  Thus  we  have  two  art 
going  to  the  lower,  and  two  going  to  the  upper  half  of  the 
n  tina  .  one  ol  each  of  es  in  a  temporal  and  one 

in  a  medial  direction.     The  medial  branches  are  Bmaller 

than  the  temporal  is.     The  temporal  arteries  form  an 

arch  around  the  macula  lutea  and  send  fine  branchesto- 
ward  it,  The  fovea  centralis  alone  is  without  blood-ves- 
sels (see  Fig.  2606). 

The  reins  in  a  general  way  follow  the  direction  of  the 
arteries,  While-  the  arteries'  an-  more  or  less  straight  in 
their  course,  the  veins  are  somewhat  tortuous. 

The  blood-vessels  liechieflj  in  the  nerve-fibre  layer  of 
the  retina,  directly  or  near  the  membrana  limltans  in- 
terna. The  smaller  branches  reach  outward  into  the 
inner  granular,  and  even  into  th<-  outer  molecular,  layer. 
In  the  normal  condition  no  blood-vessels  are  found  in 
the  outer  granular  layer,  and  in  the  layer  of  rods  and 
cones.  These  outer  layers  receive  mosl  of  their  nutritive 
material  from  the  capillary  layer  of  the  choroid  (see  Iris). 

MlNUTE  Anatomy. — The  dura-muter  sheath  of  the  op- 
tie  nerve  has  an  average  thickness  of  0.4  mm.;  it  is, 
however,  considerably  thicker  near  where  it  merges  into 
the  sclerotic  (0.6  mm.  and  more).  It  consists  of  fibril- 
lary connective  tissue,  interspersed  with  elastic  fibrillar 
Between  these  fibres  are  found  a  number  of  fiat,  cellular 
elements,  which  are  very  thin,  and  have  an  oval  nucleus, 
and  which  probably  form  endothelial  membranes  between 
the  different  layers  of  fibres  (Schwalbe,  Kuhnt,  Key,  and 
Retzius).  The  cells  are  more  numerous  in  the  eyes  of  the 
young  than  in  those  of  the  adult.  The  fibres  run  chiefly 
in  a  longitudinal  direction,  and  especially  so  in  the  outer 
portion  of  this  sheath;  near  its  inner  surface  circular 
fibres  prevail,  but  there  are  also  fibres  running  in  an  ob- 
lique direction  between  the  two.  The  inner  surface  of 
the  dura-mater  sheath  is  covered  by  a  continuous  layer  of 
endothelial  cells,  which  is  easily  demonstrated  by  the  use 
of  nitrate  of  silver.  To  its  outer  surface  Tenon's  fascia 
is  attached  by  trabecula-  .if  connective  tissue,  covered 
with  endothelial  cells,  which  latter  also  form  a  mem- 
brane on  the  outer  surface  of  the  dura-mater  sheath. 
The  arachnoid  sheath  is,  in  the  same  manner,  attached  to 
the  inner  surface  of  the  dural  sheath  by  connective-tissue 
trabecule,  which  are  covered  with  endothelial  cells. 
The  dura  mater  slu-ath  contains  numerous  blood-vessels 
and  nerves.  The  latter  follow,  in  a  general  way,  the 
course  of  the  blood-vessels,  and  have  an  enormously 
thick  neurilemma  (Henle). 

The  arachnoid  sheath  is  throughout  closely  attached  to 
the  inner  surface  of  the  dura  mater  slu-ath,  and  merges 
into  it  near  the  optic-nerve  entrance.  It  forms  a  thin 
network  of  fine  connective  tissue  and  elastic  fibrillar 
and  is  covered  by  endothelial  cells  on  both  surfaces. 
Near  the   sclerotic   it  merges  into  the  dura-mater  sheath. 

Thicker  trabecules  of  connective  tissue  connect  the 
arachnoid    with    the:    pia-mater   sheath.     Some   of    these 

( ie    from    the  dura   mater,  and   pierce  the  arachnoid  to 

reach  the  pia  mater.      All  of  these  trabecula-  are  covered 

with  endothelial  cells. 
The  pia  mater  is  only  loosely  connected  with  the  chiasms 

by  blood-vessels,  but  it  closely  surrounds  the  optic  nerve, 

especially  its  orbital  portion.  It  may  lie  divided  into  two 
layers,  an  inner  one  of  loose  tissue,  the  fibres  of  which 
run  chiefly  in  a  longitudinal  direction,  and  an  outer  denser 
one,  in  which,  besides  a  circular  arrangement  of  the  fibres, 
such  elements  an-  found  running  in  varying  intermediate 

directions.     It   consists  of  connective  tissue  and  elastic 

fibres,  and  cellular  elements  similar  to  those  found  in  the 
dura  mater.  Its  outer  surface,  as  well  as  the  trabecula- 
running  from  it  to  the  outer  sheaths,  is  covered  by  a  layer 
of  endothelial  cells.  The  pia-mater  sheath  is  throughout 
very  vascular.    In  the  orbit  it  receives  blood-vessels  from 


tin    dura  mater,  and  from   recurring  branches  of  the 

Short  ciliary  arteries,      Whether  the  pia-mater  sheath  also 

contains  nerves,  is  as  yet  do!  known. 

From  the  inner  side  of  the   pia  mater  innumerable  line 
trabecula-  spring  forth,  which  form  the  net-work  of  con- 


■■■   --    A'^.y/ 
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Fig.  2607. — Portion  of  a  Transverse  Section  through  the  Human  Optic 
Nerve.  6,  Connective-tissue  trabecule  coming  from  the  pia-mater 
sheath  ;  numerous  spindle-  and  round-shaped  nuclei  are  seen  within 
them;  also,  transverse  sections  of  blood-vc^lo :  ;;,  nerve  fibres  with 
their  nuclei. 

nective-tisstie  septa,  by  which  the  nerve-fibres  are  held 
together  anil  in  position.  This  net-work  runs  in  a  trans- 
verse and  a  longitudinal  direction.  The  trabecule  form- 
ing this  net-work  vary  considerably  in  thickness,  as  do 
also  the  meshes  formed  by  them  (see  Fig.  ~0b7).     They 


Fig.  2fiOS.— Transv.  i  ol  the  Optic  Nerve,  close  behind  the  En- 

trance "f  the  central  Retinal  Blood-veeai  la  into  It.     r,  Central  retinal 
rein,    i  Prom  Bchv 

consist  chietly  of  connective-tissue  !ibrilla\  but  here  and 
there  elastic  iibres  are  also  found  in  them. 

Where  the  central  retinal  blood-vessels  enter  the  optk 
nerve,  the  pia  mater  enters  with  them,  being,  so  to  speak, 
pushed  before  and  dragged  along  with  these  blood-vi 
Thus,  what  is  called  the  central  canal  of  the  optic  nerve 
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contains  the  central  retinal  blood-vessels,  accompanied 
and  held  in  position  by  tissue  from  the  pia  mater  (see 
Figs.  2608  and  2609). 

In  this  way  small  blood-vessels  enter  the  centre  of  the 
optic  nerve  which  originally  belong  to  the  pia  mater,  and 
these  branches  now  feed,  instead  of  the  peripheral,  the 
central  parts  of  the  optic  nerve.  Some  of  them  may  be 
traced  forward  to  the  neighborhood  of  the  lamina  cri- 
brosa.  Small  branches  from  the  central  retinal  artery  are 
also  seen  to  enter  the  nerve-substance. 

Where  the  optic  nerve  enters  the  eyeball  its  sheaths 
merge  into  the  sclerotic.  The  fibres  of  the  dura-mater 
sheath,  after  having  reached  the  sclerotic,  are  gradually 
bent  in  such  a  manner  that  they  make  a  part  of  the 
outer  layers  of  this  membrane  (one-fifth,  Kuhnt)  with 
whose  fibres  they  intermingle.  The  arachnoid  sheath 
becomes  firmly  united  to  the  dura-mater  sheath  before 
this  has  reached  the  sclerotic. 

The  pia-mater  sheath  remains  in  close  contact  with  the 
optic  nerve  a  little  longer  than  the  dural  sheath,  when  its 
fibres,  too,  are  bent  outward  in  such  a  manner  as  to  enter 


Fig.  2609. — Transverse  Section  through  the  Optic  Nerve,  nearer  the 
Eyeball,  a,  Central  retinal  artery ;  v,  central  retinal  vein ;  p,  pia- 
mater  sheath. 

and  make  part  of  the  sclerotic  in  its  inner  portions  (one- 
fifth  to  two-fifths,  Kuhnt). 

The  intervaginal  space  may  be  traced  into  the  sclerotic 
to  a  varying  depth.  It  may,  in  some  eyes,  even  be  found 
enlarged  within  this  membrane  ;  and  in  myopic  eyes  it  is 
usually  bent  at  about  right  angles,  so  as  to  split  the  scle- 
rotic into  two  unequal  parts  for  a  varying  distance. 

The  fibres  of  the  optic  nerve  come  in  part  from  more 
distant  portions  of  the  brain,  as  mentioned  above;  in 
part  they  spring  from  the  corpora  geniculata,  the  thala- 
mus opticus,  and  the  corpora  qitadrigemina  anteriora 
(Schwalbe).  Where  the  tractus  opticus  lies  upon  the  sub- 
Stantia  perforata  anterior,  a  thin  lamella  is  seen  to  grow  in 
between  these  two  which  contains  numerous  ganglionic 
cells,  from  which  fibres  are  seen  to  enter  the  optic  nerve- 
tract  (Wagner).  This  lamella  is  called  the  ganglion  op- 
tician basale  (Meynert).  The  tractus  opticus  consists  of 
medullated  fibres ;  the  optic  nerve-fibres  within  the  cor- 
pora geniculata  are,  however,  non-medullated. 

The  manner  in  which,  according  to  most  recent  au- 
thors, the  optic  nerve-fibres  are  crossed  within  the  chiasma 
has  been  detailed  above.  The  theory  of  the  partial  de- 
cussation is  the  only  one  which  will,  in  a  satisfactory 
way,  explain  certain  pathological  phenomena.  It  should, 
however,  be  stated  here  again,  that  some  authors  stoutly 
maintain  the  theory  of  a  total  decussation,  based  on  their 
own  anatomical  researches  (foremost  among  these  are 
Biesiadecki,  Mandelstamm,  and  Michel). 


It  seems  to  be  certain  that  the  upper  surface  of  the 
chiasma  is  covered  by  a  thin  layer  of  gray  substance, 
which  in  man}'  cases  may  be  traced  over  the  anterior 
angle  down  to  the  lower  surface,  while  in  other  casts  the 
latter  receives  a  cover  of  gray  substance  from  the  tuber 
cinereum  (Michel). 

The  nerve-fibres  of  the  optic  nerve  are  said  to  be  thin- 
nest in  man.  They  form  bundles,  varying  in  thickness 
and  shape,  which  lie  in  the  meshes  of  the  septa  coming 
from  the  pia-mater  sheath,  being,  however,  separated 
from  the  connective  tissue  by  a  minute  capillary  lymph- 
space.  The  fibres  run  in  a  general  way  in  a  longitudinal 
direction,  but  sometimes  they  appear  to  anastomose  with 
each  other  by  being  split  dichotomously  at  very  acute 
angles.  This  latter  arrangement  is  more  visible  near  the 
eyeball  than  farther  backward.  ' 

The  nerve-fibre  bundles  consist  of  fine  and  finest  med- 
ullated fibres,  and  a  peculiar  cementing  substance,  neu- 
roglia, and  flat  cells  with  oval  nuclei.  The  nerve-fibres 
are  medullated  up  to  within  the  sclerotic  canal.  They 
differ  very  considerably  in  thickness  and  shape  (see  Fig. 
2610). 

According  to  Kuhnt  these  nerve-fibres  have  a  fine  sheath 
between  the  axis-cylinder  and  the  medulla,  while  Tizzoni 
denies  the  existence  of  such  a  sheath.  The  axis-cylinders 
frequently  show  varicosities,  which,  however,  are  prob- 
ably wanting  during  life.  The 
medullary  sheath  of  the  optic 
nerve  -  fibres  is  very  thin.  A 
Schwann's  sheath  they  have  not, 
according  to  Kuhnt. 

The  nerve-fibres  are  singly  and 
collectively  surrounded  and  bound 
together  by  the  neuroglia,  a  soft, 
albuminous  substance,  which  forms 
in  hardened  specimens  a  net-work 
whose  direction  is  at  right  angles 
to  that  of  the  nerve-fibres  (Leber). 
The  oval  nuclei  which  are  found 
to  lie  upon  the  nerve-fibre  bundles, 
and  are  arranged  in  rows,  are  in- 
closed in  fiat,  cellular  elements, 
with  a  number  of  offshoots  which 
anastomose  with  each  other.  Ac- 
cording to  Krause  the  optic  nerve 
consists  of  at  least  400,000  larger  and  smaller  nerve-fibres, 
and  an  unknown  number  of  finest  ones. 

While  passing  through  the  sclerotica  and  choroidea  the 
optic  nerve  undergoes  several  changes.  Its  diameter  is 
gradually  reduced  to  about  1.5  mm.  This  thinnest  por- 
tion lies  at  the  level  of  the  choroid.  In  this  portion 
the  whitish  color  of  the  optic  nerve  also  is  changed  into 
a  translucent  gray.  Both  these  changes  are  due  to  the 
fact  that  the  nerve-fibres  here  lose  their  medullary  sheath. 
The  manner  in  which  this  takes  place  has  been  fully  de- 
tailed in  the  article  on  glaucoma  (cf.  Glaucoma),  at  least 
for  the  hypermetropic  eye.  It  remains  here  only  to  state 
that,  while  the  line  of  the  transition  from  medullated  to 
non-medullated  nerve-fibres  in  the  hypermetropic  eye  ap- 
proaches nearest  to  the  shape  of  a  deep  funnel,  in  the 
myopic  eye  this  transition  takes  place  almost  in  a  straight 
plane,  or  so  that  in  a  longitudinal  section  it  forms  a  con- 
vex line,  with  its  convexity  toward  the  vitreous  body. 

After  the  pia-mater  sheath  has  joined  the  sclerotic  this 
latter  membrane  surrounds  the  optic  nerve.  It  does  not, 
however,  form  one  large  opening  for  the  admission  of 
the  optic  nerve  in  ioto,  neither  does  the  choroid.  Both 
these  membranes  help  in  the  formation  of  the  septa  of 
the  nerve.  This  portion,  from  its  sieve-like  appearance, 
is  called  the  lamina  cribrosa.  In  the  lamina  cribrosa 
the  connective-tissue  trabecular,  severing  the  nerve-fibre 
bundles  in  a  transverse  way,  by  the  addition  of  scleral 
and  choroidal  fibres,  become  much  thicker  and  more 
numerous,  while  the  longitudinal  ones  become  much 
shorter.  In  transverse  sections  it  is  apparent  that  the 
meshes  between  the  septa  are  also  considerably  smaller 
than  in  the  orbital  portion  of  the  optic  nerve. 

The  septa  contain  here,  as  they  do  in  the  nerve  further 
back,  small  blood-vessels,  so  that  the  meshes  of  the  vas- 


Fig.  2610.— Optic 
fibres  Isolated. 
Krause.) 
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culnr  mt  work  ore  considerably  Btnaller,  and,  conse- 
quently, the  blood  Is  in  more  direct  contact  with  the 
nerve  fibres. 

The  intervaginal  Bpace  (subdural  and  subarachnoidal 
i    i  of  the  optic  nerve  is  a  lymph-canal  which 
stated,  i-  in  direct  communication  with  the  intra  cranial 
cavity  and  can  be  easily  injected  from  it.     It  is,  further- 
more,  in   <• munication    with    lymph-channels   which 

form  :i  fine  net  work  within  the  optic  nerve,  There  are, 
moreover,  small  Lymph  fissures  in  the  dura-mater  sheath 
which  communicate  with  the  lymph  channels  in  the  orbit. 
The  net  work  of  fine  lymph-canals  in  the  tissue  of  the 
optic  nerve  is  easily  injected  by  inserting  the  syrii 
tween  the  pia-mater  sheath  and  the  optic  nerve.  It  lies 
inclosed  in  the  septa  which  separate  the  nerve-fibre  bun- 
'dles,  and  between  the  septa  and  the  nerve  fibre  bundles. 
The  lymph-canals  seem  to  be  wider  within  the  lamina 
cribrosa. 

Wnen  the  intervaginal  space  is  injected,  the  fluid,  after 
having  filled  this  space,  is  seen  to  pass  from  the  fundus 
of  the  intervaginal  Bpace  obliquely  through  the  sclerotic, 
and  i"  enter  the  suprachoroidal  Bpace  (lying  between 
selenitic  and  choroidea).  There  is  also  a  lymph  channel 
in  the  axis  of  the  optic  nerve  accompanying  the  central 
retinal  blood-vessels,  which  leaves  the  nerve  with  these 


Pig.  2611.— Optic  Nerve-fibre  Bundle,  from  a  Portion  7  mm.  behind  the 
Lamina  Cribrosa.  A.  nerve-fibre  bundle — around  its  fibres  is  seen  the 
nit  work  of  neuroglia,  into  which  the  tlat  cells  send  their  offshoots; 
sr,  (1.  and  h  are  such  Hat  cellfl  arranged  in  a  row  ;  c,  neuroglia  ;  Jl,  con- 
nective-tissue trabecule ;  a  and  y,  oval  nuclei ;  C,  such  a  trabecule  cut 
transversely. 

blood  vessels,  and  goes  with  thorn  through  the  orbit  and 
into  the  intracranial  cavity. 

The  lymph-stream  goes  from  the  intra-cranial  cavity 
by  way  of  the  intervaginal  space  down  to  the  eyeball  and 
into  the  suprachoroidal  space  (Quincke,  Deutechmann). 
The  lymph-stream  in  the  lymph-channel  situated  in  the 
axis  01  the  optic  nerve  is  in  the  reverse  direction,  and  goes 
through  the  orbital  tissue  into  the  cranial  cavity.  Within 
the  optic  nerve  the  Stream,  in  the  transverse  channels,  is 
said  by  Gifford  to  he  in  the  direction  toward  the  choroid 
and  intervaginal  space,  in  the  longitudinal  ones  toward 
the  brain,  "  at  least  for  some  millimetres  back  of  the  eve- 
ball." 

After  the  optic  nerve  has  passed  through  the  lamina 
cribrosaand  has  reached  the  inner  surf  ace  of  the  choroid, 
it-  fibres,  a-  stated,  change  their  course  and  spread  over 

the  inner  surface  of  the  retina.  The  portion  of  the  nerve 
which  lies  in  fronl  of  the  lamina  cribrosa,  and  is  sur- 
rounded by  the  elements  of  the  outer  layers  of  the  retina, 
is  called  the  optic  papilla.  The  central  depression  re- 
sulting from  the  change  in  the  course  of  die  nerve  -fibres 
is  the  physiological  excavation,  Within  the  latter  the 
connective  tissue  of  the  central  canal,  with  the  central 
retinal  vessels,  reaches  almost  to  the  inner  surface,  but  is 
separated   from    the   vitreOUS   body  by   a   small    meniscus 

of  loose  connective  tissue  (Kuhnt).  The  blood-vessels 
branch  oiT  here  and  pass  also  over  into  the  retina. 

The  diameter  of  the  optic  papilla  is,  on  an  average,  1.6 
mm.  (Schwalbe). 

Within  the  papilla  the  nerve  fibres  are  still  arranged  in 

larger  and  smaller  bundles,  and  divided  from  each  other 
and    held    in   position    by  small   connective-tissue   septa, 
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which  come  from  the  connective  tissue  in  the  central 

canal  of  the  optic  nerve. 

The  different  layers  of  the  retina  Bee  Fig  2612)  may 
well  be  divided  into  two  larger  groups  (Schwalbe)  in  the 

following  manner  : 

I.  Inner  portion  of  secondary  ocular  vesicle  : 

1.  Membrana  limitans  interna. 

2.  Nerve  fibre  layer. 

3.  Ganglionic  layer. 

4.  Inner  molecular  layer. 
•">.  Inner  granular  layer, 
(i.  ( inter  molecular  layer. 
7  l  niter  granular  layer. 

8.  Membrana  limitans  externa. 

9.  Rods  and  cones. 

II.  Outer  portion  "1  secondary  ocular  vesicle  : 

10.  Pigment-epithelium  lav  ■  r. 

Toward  the  periphery  oi  the  retina  it- layer-  become 

considerably  thinner  than  they  arc  near  the  optic  papilla. 
This  is  especially  the  case  v.  itii  the  optic  nerve-fibre  layer 
and  the  ganglionic  layer,  less  so  with  the  other  layers,  and 
least  ^s  it Ji  the  inner  granular  layer. 

All  the  different  elements  constituting  the  retina  are 
held  together  by  a  supporting  tissue  of  the  connective- 
tissue  type,  which,  according  to  -Mueller,  who  first  de- 
bed  it,  forms  the  so-called  radiating  <>r  supporting 
fibres,  know  n  al-o,  in  honor  of  their  discoverei 
lei's  fibres.  These  fibres  run  through  the  tissue  of  the 
retina  from  its  inner  toward  its  outer  surface,  and  are, 
therefore,  at  right  angles  to  the  general  arrangement 
of  the  layers  of  this  membrane.  They  are  more  numer- 
ous in  the  peripheral  portions  of  the  retina,  and  stand 
closer  together  than  in  the  portions  near  the  optic  papilla, 
and  are  but  little  developed  in  the  region  of  tin-  macula 
lutea.  They  are  Hat.  cylindrical  bodies,  with  wing-like 
attachments,  and  offsets  of  a  varying  shape  by  which  the 
fibres  anastomose  with  each  other.  Each  of  them  has. 
where  it  passes  through  the  inner  granular  layer,  an  oval 
nucleus  (a  "granule"),  which  is  either  inclosed  within  a 
spindle-shaped  enlargement  of  the  fibre  or  is  only  attached 
to  it.  This  nucleated  portion  is  usually  described  as  the 
dividing  line  between  the  inner  and  the  outer  portion  of 
the  fibre.  The  inner  portion  ends  in  the  nerve-fibre  layer, 
at  the  internal  limiting  membrane,  with  a  com  shaped  en- 
largement. Schwalbe.  who.  contrary  to  other  auth 
finds  a  nucleus  inclosed  in  this  cone-shaped  enlargement, 
states  also,  that  the  cone-shaped  enlargements  of  all  the 
radiating  fibres  together  form  what  is  known  a-  the  inner 
limiting  membrane.  According  to  Merkel,  the  outer  por- 
tion of  the  radiating  fibre-  forms  a  tube-like  cover  for  the 
cone-fibres  and  cone-granules  (see  later),  and  probably 
al-o  for  these  same  parts  of  the  rods.  The  former  I  can 
affirm.  Theouter  portion  of  the  supporting  fibres  reaches 
to  the  membrana  limitans  externa. 

The  inner  limiting  membram  begins  at  the  periphery 
of  the  connective-tissue  meniscus,  in  the  excavation  of 
the  optic  papilla  (Kuhnt),  and  i-  seen  all  over  the  inner 
surface  of  the  retina  as  a  transparent,  vitreous,  double- 
contoured  membrane.  This  membrane  has  by  several 
authors  been  described  as  the  membrana  hyaloidea  of  the 
vitreous  body,  but  erroneously  so.  Schwalbe  and  others 
who  make  a  distinction  between  the  inner  limiting  mem- 
brane and  the  membrana  hyaloidea  of  the  \  itreous  body, 
insist  that  the  former  is  not  really  a  membrane,  but  is 
so  only  in  appearance,  being  formed  by  the  union  of  a 
double-contoured  lamella  lying  at  the  base  of  the  cone- 
shaped  swelling  of  each  supporting  fibre.  In  this  opin- 
ion he  is  strengthened  by  the  facts  that,  bv  staining  with 
nitrate  of  silver  a  delicate  network  of  black  lines  may 
be  produced  on  the  inner  surface  of  the  retina,  and  that 
the  outline- of  the  bases  of  the  cone- of  the  support 
fibres  may  be  easily  seen  when  viewing  the  iliner  surl 
of  the  retina.  The  dark  lines  obtained  by  staining  with 
nitrate  of  silver  ate  taken  by  Schwalbe  to  be  identical 
with  the  outlines  of  the  cones  of  the  supporting  fibre-; 
where  these  lines  appear  over  blood-vessels,  which  would 
prevent  the  supporting  fibre  from  reaching  the  inner 
surface  of  the  retina  in  a  straight  line,  he  says  they  do  SO 
in  a  curve.     For  a  very  fine  net-work  of  lines  which  is 
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usually  found  in  the  limitans  interna,  just  over  the  blood- 
vessels, he  has,  however,  no  explanation.  Even  if  it  be 
granted  that,  genetically,  the  inner  limiting  membrane  is 
derived  from  the  union  of  the  bases  of  the  supporting 
fibres,  it  seems  to  me,  from  my  own  specimens,  neverthe- 
less, to  be  certain  that,  in  spite  of  Schwalbe's  statement, 
the  internal  limiting  membrane  of  the  retina,  in  the  eye 
of  the  adult  at  least,  is  a  separate  membrane.  It  can  cer- 
tainly, and  with  no  great 
difficulty,  be  detached  * 
from  the  retina  in  pieces, 
leaving  the  bases  of  the 
supporting  fibres  behind. 
In  pathological  specimens 
I  have,  furthermore,  seen 
large  pieces  of  the  inner 
limiting  membrane  per- 
fectly detached  from  the 
retina,  by  exudations  of  a 
fluid  or  cellular  nature,  as 
a  clean  double-contoured 
membrane.  This,  I  think, 
1  is  of  especial  importance, 
since  Schwalbe  distinctly 
says:  "The  limitans  in- 
terna is  not  a  membrane 
which  can  be  isolated. 
I  willingly  acknowledge 
that,  for  this  -reason,  the 
usual  name  of  membrane 
is  a  misnomer. "  He  there- 
fore proposes  to  speak  of 
a  margo  limitans,  instead 
of  a  membra na  limitans 
interna.  According  to  my 
opinion  the  limitans  in- 
terna is  as  much  an  inde- 
pendent membrane  as  is 
the  lamina  vitrea  of  the 
choroid,  or  Descemet's 
membrane. 

What  is  called  the 
membra  n  a  limitans  ex- 
terna, however,  I  do  not 
think  has  any  right  to  the 
name  of  a  membrane. 
Here  I  again  differ  with 
Schwalbe.  This  so-called 
membrane  never  isdouble- 
contoured,  as  it  necessar- 
ily would  have  to  be  if  it 
were  a  membrane  ;  on  the 
contrary,  it  is  always  seen 
as  one  well-marked  but 
continually  broken  line. 
I  take  it  to  be  simply  the 
line  where  the  supporting 
tissue  ends,  which  in  the 
outer  portions  of  the  reti- 
na surrounds  all  its  ele- 
ments. The  line  would, 
therefore,  denote  the  outer 
surface  of  the  supporting 
tissue,  which  is  pierced 
by  the  free-ends  of  the 
rods  and  cones  which 
project  beyond  it,  From 
Schwalbe's  description  it 
is  not  at  all  evident  why 
he  speaks  of  an  outer 
limiting  membrane.  He  says:  "The  supporting  fibres 
spread  out  in  a  peculiar  manner  between  the  elements  of 
the  outer  granular  layer,  splitting  up  into  fine  fibrillse 
and  membrane-like  lamellae.  They  then  form  a  peculiar 
net-work  which  consists  of  minute  lamellae,  and  which  is 
perforated  in  many  places.  These  meshes  of  the  net- 
work correspond  in  size  and  form  with  the  outer  granules, 
etc.  The  limitans  externa,  which  in  vertical  sections 
through  the  retina  appears  as  a  distinct  line  separating 


Fig.  2f>12. — 1,  Inner  limiting  mem- 
brane; 2.  nerve-fibre  layer;  3,  gan- 
glionic layer;  4,  inner  mulecular lay- 
er ;  5,  inner  granular  layer  ;  6,  outer 
molecular  layer;  7,  outer  granular 
layer ;  8,  outer  limiting  membrane  ; 
9,  rods  and  cones. 


the  rods  and  cones  from  the  outer  granular  layer,  is,  as  is 
proven  by  isolating  the  supporting  fibres,  continuous  with 
the  latter.  The  supporting  fibres  show  here  a  slight  en- 
largement lying  in  one  plane,  which,  after  the  removal  of 
the  rods  and  cones  make  in  transverse  sections  the  im- 
pression of  a  broken  line.  The  membrana  limitans  is. 
therefore,  not  a  continuous  membrane ,  but  perforated  by 
round  holes,  just  as  often  as  there  are  rods  and  cones 
piercing  it.  Since  the  latter  stand  very  close  together, 
the  openings  must  needs  take  up  much  more  space  than 
the  remaining  septa.  The  membrana  limitans  externa, 
therefore,  appears  as  an  extremely  fine  net-work,  witli 
very  thin  trabecules  and  larger  and  smaller  meshes.  The 
larger  meshes  are  for  the  body  of  the  cones,  the  smaller 
ones  for  that  of  the  rods.  From  the  outer  surface  of  the 
limitans  externa  small  fibrillae  are  seen  to  spring,  which 
are  the  last  ends  of  the  supporting  fibres,  and  form  what 
may  be  best  compared  to  little  baskets  around  the  inner 
portions  of  the  rods  and  cones." 

The  optic-nerve  fibre  layer  of  the  retina,  as  its  name 
implies,  consists  chiefly  of  the  nerve-fibres  coming  from 
the  optic  nerve,  and  lies  close  to  the  membrana  limitans 
interna,  that  is,  to  its  outer 
surface.  The  nerve-fibres 
run  in  a  general  way  in  a 
radiating  direction  from  the 
optic  papilla  toward  the 
periphery  of  the  retina,  and 
more  of  them  run  upwards 
and  downwards  than  toward 
the  sides  (Liebreich).  Of 
the  fibres  which  go  to  the 
macula  lutea,  but  compara- 
tively few  run  in  a  directly 
radiating  direction  from  the 
optic  papilla  toward  it.  By 
far  the  larger  number  devi- 
ate from  the  radiating  direc- 
tion and  form  more  or  less 
concentrical  arches  around 
it.  By  this  arrangement, 
of  course,  a  much  larger 
number  of  fibres  can  reach 
the  macula  lutea  than  in  the 
simply  radiating  way.  The 
convexity  of  these  arches  is 
upwards  and  downwards, 
and  they  reach  the  macula 
lutea  at  its  upper  and  lower 
margin.  The  arched  fibre 
bundles,  which  meet  beyond 
the  macula  lutea  from  a  bo  ve 
and  below,  form  something 
like  a  suture,  until  they 
finally  take  on  a  radiating 
direction  again  toward  the  ora  serrata.  Within  the  macula 
lutea  itself  no  nerve-fibres  can  be  distinctly  made  out. 

The  nerve-fibres  in  the  retina  are  axis-cylinders  of  vary- 
ing thickness  (as  an  anomaly,  medullated  nerve-fibres  may 
be  found),  (see  Fig.  2613).  They  frequently  show  vari- 
cosities which  at  present  are  considered  to  be  artefecta, 
and  due  to  the  hardening  agents,  or,  perhaps,  to  be  sim- 
ply post-mortem  appearances. 

The  nerve-fibres  are  arranged  in  bundles,  as  they  were 
in  the  optic  nerve.  Near  the  optic  papilla  several  layers 
of  bundles  lie  upon  each  other.  As  the  fibres  spread  out 
we  find  only  one  bundle,  and  toward  the  ora  serrata  this 
one  bundle  becomes  considerably  flattened  out,  and  inter- 
stices appear  between  neighboring  bundles.  According 
to  Merkel,  the  nerve-fibres  end  in  the  ora  serrata,  after 
having  formed  a  terminal  plexus.  During  their  course 
toward  the  ora  serrata  the  nerve-fibres  are  found  to  di- 
vide dichotomously  at  very  acute  angles,  and  thus  to 
form  numerous  anastomoses  with  each  other. 

Between  the  nerve-fibres  are  seen  the  cones  of  the  sup- 
porting fibres,  and  the  flat,  nucleated,  neuroglia  cells. 

In  this  layer,  as  has  been  stated  before,  the  larger  ret- 
inal blood-vessels  are  found  to  lie.  They  are  mostly  sur- 
rounded by  a  lymph-sheath. 


Fig.  2013.— Nerve-fibres  from  the 
Retina  (a  from  the  ox)  of  Man. 
(M.  Schultze.) 
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Outward  from  the  nerve  fibre  layer  we  find  the  • 

"/■ ' .  A-  the  name  implies,  tin-  elements  of  this 
layer  are,  in  the  main,  ganglionic  cellt  Excepting  the 
ii  of  the  macula  lutes  these  ganglionic  cells  form 
one  layer  only,  although  thej  do  nol  always  lie  in  the 
-.inn-  plane.  Near  the  macula  lutes  two,  then  three 
layers  maj  be  seen,  and  within  this  spot  there  maj  be 
layers  of  ganglionic  cells,    Near  the  optic 


Fig.  261-1. — A.  pranpHonio  cells  from  the  ox  :  B,  ganglionic  cells  from  the 
macula  lutea  of  man  :  a,  central,  6,  peripheral  fibres. 

papilla  the  ganglionic  cells  lie  close  to  each  other,  only 
separated  by  the  supporting  fibres  ;  the  nearer  the  ora 
serrata,  however,  the  farther  they  are  separated  from 
each  other,  and  the  less  distinct  from  the  neighboring 
layers  is  the  ganglionic  cell-layer.  Even  where  it  is  a 
well-marked  ami  distinct  layer  some  of  its  cells  may  lie 
in  Hie  nerve-fibre  layer,  or  in  the  inner  molecular  layer. 

The  ganglionic  cells  vary  considerably  in  size  (10  to  30 
n)  and  shape.  They  are  oval,  round,  spindle-shaped,  or 
of  a  totally  irregular  shape,  according  to  the  number  and 
arrangement  of  their  offsets  (sec  Fig.  2f>14"). 

Tu  each  ganglionic  cell  goes  one  optic  nerve-fibre, 
which  forms  its  central  olTset.  It  may  have  one  or  many 
more  peripheral  offsets,  except  in  the  resrion  of  the  ma- 
cula hitea,  where  the  ganglionic  cells  seem  all  to  be  bi- 
polar. The  peripheral  offsets  of  the  ganglionic  Cells  are 
split   iiitu   finer   branches  while  passing,   or  after  having 

passed,  through  the  inner  molecular  layer  in  a  direction 

parallel  with  the  supporting  fibres.  From  the  inner  mo- 
lecular layer  these  peripheral  fibres  coming  from  the  gan- 
glionic cells  may  be  seen  to  enter  the  inner  granular 
layer,  where  they  are  in  communication  with  the  central 
til  ires  of  the  inner  granules. 

The  ganglionic  cells  seem  to  be  imbedded  within  the 
wing-like  offsets  of  the  supporting  fibres.  Neuroglia 
cells  are  also  found  in  this  layer. 

The  inner  molecular  l<i;i<r.  which  lies  outside  of  the 
ganglionic-cell  layer,  consists  of  a  finely  granulated  sub- 
stance, pierced  by  the  supporting  fibres  at  right  angles 
anil  by  the  thickly  interwoven  peripheral  fibres  of  the 
ganglionic  cells.  The  granulated  substance  consists  of  a 
homogeneous  material,  in  which  there  art'  numerous 
small  vacuoles,  which  give  it  the  granulated  appearance. 
These  -mall  cavities  contain,  according  to  sonic  authors, 
a  fluid  of  a  different  index  of  refraction,    Merkel,  Henle, 

and  Retzius  slate  that  these  minute  cavities  contain  small 

Granules,  which  may  be  isolated.  According  to  M. 
chultze,  the  granular  appearance  of  the  inner  molecu- 
lar layer  is  due  solely  to  small  holes  in  a  connective- 
tissue  reticulum,  through  which  the  finest  nerve-fibres 

take    their    passage.       This   connective   tissue  he   calls   the 

"spongy  substance."  In  this  way  we  would  have  two 
fine  net-works  lying  within  each  other,  the  one  made  up 
of   the   "spongy    substance,"    the    other   of    tine    ncrvc- 

librcs. 

The  inner  granular  layer,  the  next  layer  passing  from 
within  outward,  consists  of  cells  and  fibres.     The  cells  are 


o  kinds.  Those  of  one  kind  are  nothing  else  than  the 
nuclei  of  the  supporting  fibres,  which,  a-  stated  above,  are 
found  lying  in  this  layer.  The  others  arc  numerous  oval 
inn  lei.  surrounded  by  a  small  quantity  of  protoplasms,  to 
which  two  fibres,  a  central  and  a  peripheral  one.  areattached 
in  a  bipolar  manner.  Their  appearance  reminds  one  very 
much  of  that  oi  ganglionic  cell-.  Most  authors  consider 
them  as  such  and  the  (Hires  as  ti<  i  \  i  fibres.  The  inner 
(central)  fibn  is  usually  thinner  than  tin  eripheral) 

one.     The  central  fibres  an-  seen  to  dip  into  the  inner 
molecular    layer,  and  they  come    here  in  com 
with  the  penpheral  fibres  of  the  cells  of  the  gan- 
glionic  layer  (Merkel).     The  peripheral  fibres  of 
nie   (ells    of   tin-    inner    granular  layer 
pa--  into  the  outer  molecular  layer  and  go  through 
the  latter,  giving  off  smaller  branches  in  a  radiat- 
ing   direction     or    with     a    ••bayonet-like"    bend. 
Merkel  has  furthermore  succeeded  in  finding  a  di- 
rect communication  between  these  fibres  and  the 
central  fibres  of  the  cones  w  ilhin  the  outer  molecu- 
lar layer.     Although  it  is  highly  probable  that  a 
similar  anastomosis  lakes  place   between   the  cen- 
tral fibres  of  the  rods  and  the  peripheral  <  m<  -  of' 
the  ganglionic  cells  of  the  inner  granular  layer, 
such  an  anastomosis  has  not   yet   been    found  (see  i 
2612).     The  ganglionic  cells  of  the  inner  granular  layer 
are  held  in  position  by  the  offsets  of  the  supporting  fib: 

The  next  layer  is  the  outer  molecular  layer.  This 
layer  is  very  thin  and  appears  granulated  like  the  inner 
molecular  layer  (fibrous  layer.  Henle).  It  consists  chiefly 
of  a  net-work  of  very  line  fibrillse,  in  which  now  and 
then  a  fiat  cell  is  imbedded,  whose  many  offsets  stem 
to  join  in  the  formation  of  the  net-work."  Many  of  the 
fibrillse  of  this  net-work  are  undoubtedly  of  a  nervous 
kind,  since,  as  we  have  stated,  the  peripheral  fibres  of  the 
ganglionic  cells  of  the  inner  granular  layer  go  into  the 
outer  molecular  layer,  and  send  off  numerous  branches 

within  it.  Here.  also,  end 
the  central  fibres  of  the 
rods  and  cones. 

The  next  outer  layers  of 
the  retina  form  the  "neuro- 
epithelial layer  of  this 
membrane  (Schwalbe) : 
they  are  the  rods  and 
cones  and  the  outer  granu- 
lar layer  (see  Fig.  2615). 

The  cones  as  well  as  the 
rods,  as  seen  in  Fig.  2615, 
are  divided  into  an  outer 
and  an  inner  portion  :  the 
inner  portion  of  both 
kinds  of  elements  shows 
a  further  subdivision  by 
the  limitans  externa. 

The  outer  portion  of 
the  cones  is  much  smaller 
than  the  inner  one,  and  is 
divided  from  it  by  a  sharp 
line,  but  it  has  also  a  con- 
ical shape.  The  much 
larger  inner  portion  is 
long<  r  as  well  as  br< 
than  the  outer  one.  H. 
Mueller  gives  the  length 
of  a  whole  cone  as  '.ii  to 
6<raEfeK^j05S!PB3^S^5^1  36  fi.  of  which  15  to  25  p. 
o,-,r     x-  •»».  ii         ,  .u    belong   to  the  inner  por- 

Fio.    2(>1!>. — Nenro-epitheUam   of    the  °  r 

lietina  of    Man.     ft,  Outer  molecular   "On. 

layer:    7.   enter   granular   layer:    8,         The     OUter     portion    01 

limitans  externa ;  9,  rods  and  cones.   tue   cones,  which  app. 

CM.Schnlt»e.)  homogeneous,  is  made  up 

of  little  disks,  into  which  it  is  seen  to  break  up  after 
death.  These  disks  are  held  in  position  by  a  very  fine 
membrane  (M.  Schultze).  The  inner  portion  of  the  a 
is  usually  granulated.  A  longitudinal  striation,  which  is 
sometimes  seen  on  this  portion,  is  due  to  the  formation 
of  folds  in  the  sheath  which  surrounds  them  (Merkel). 
Having  passed  the  limitans  externa  inward,  the  cone  has 
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Optic  Nerve. 
Optic  Nerve. 


1 

Fig.  2616.— A  Rod 
and  a  Cone  from 
the  Eetina  of 
Man.  I,  Limi- 
tans externa. 


a  spindle-shaped  enlargement,  in  which  a  nucleus,  the 

cone-granule,  is  imbedded.     Then  it  is  drawn  out  into  a 

thick  fibre,  the  cone-fibre,  which,  with  a 

slight  swelling,  enters  the  outer  molecular 

layer,  and  then  sends  smaller  fibres  into 

it.     The  outer  part  of  the  inner  portion  of 

each  cone   contains  an   elliptic  body,  the 

"ellipsoid,"  whose   nature  is  at  present 

unknown.    The  outer  portion  of  each  rod 

is  cylindrical,  and  it  is  a  little  thinner  than 

the  .slightly  cone-  or  cylinder-shaped  inner 

portion.     The  rods  are  also  separated  by  a 

Sharp   line.     The  length  of  the  rods  is 

from  40  to  60  fx  (M.  Schultze)  (see  Fig. 

2616). 

When  fresh,  the  outer  portion  of  the 
rods  is  perfectly  homogeneous.  After 
death  it  (as  well  as  the  inner  portion) 
shows  sometimes  a  longitudinal  striation 
which  is  caused  in  the  same  manner  as 
that  on  the  cones,  by  folds  in  the  sheaths. 
Later  on,  the  outer  portion  of  the  rods 
also  splits  up  into  thin,  round  disks.  The 
inner  portion  of  the  rods  appears  homo- 
geneous or  slightly  granulated.  After 
having  passed  the  limitans  externa  on  its 
way  inward,  the  inner  portion  of  the  rod 
becomes  thinner  and  forms  the  rod-fibre. 
This  fibre,  at  some  point  between  the 
limitans  externa  and  the  outer  molecular 
layer,  becomes  considerably  thicker,  and 
here  contains  an  oval  nucleus,  the  rod- 
granule. 

Inward  from  this  enlargement  it  be- 
comes thinner  again,  until  it  forms  an- 
other slight  enlargement,  just  before  en- 
tering the  outer  molecular  layer.  The 
rod-granules  often  show  a  horizontal  stria- 
Son  (see  Fig.  2612). 

Rod-  and  cone-granules  form,  together  with  the  fibres, 
the  elements  of  the  outer  granular  layer.  Fibres,  gran- 
ules, rods,  and  cones  are  ensheathed  in  a  fine  membrane 

coming  from  the 
supporting  sub- 
stance, which, 
tube-like,  sur- 
rounds them  (Mer- 
kel).  While  the 
cone-granules  lie 
always  close  to  the 
limitans  externa, 
the  rod-granules 
lie  at  a  varying  dis- 
tance from  it,  so 
that  these  granules 
form  numerous 
layers. 

The  outer  por- 
tion of  the  rods  is 
alone  stained  by  the  retinal  purple,  as  stated  above 
(Kuehne). 

In  a  plane  view  of  the  outer  surface  of  the  retina,  the 
optic  transverse  sections  of 
the  rods  and  cones  form  a 
fine  mosaic.  The  arrange- 
ment of  the  latter  differs, 
however,  according  to  the 
portion  of  the  retina  from 
which  it  is  taken  (see  Figs. 
2617  and  2618).  Thus,  for 
instance,  we  find  near  the  re- 
gion of  the  macula  lutea  each 
cone  surrounded  by  a  single 
ring  of  rods,  while  in  a  more 
peripheral  portion  a  number 
of  rings  of  rods  surround 
one  cone. 

From  the  foregoing  it  is  seen  that  we  know  of  a  well- 
established   connection   between   the   optic    nerve-fibres 


.   2617.  — Mosaic   of  Rods  and  Cones  from 
the  Peripheral  Portion  of  the  Retina. 


OQ->    oOo-.OQ. 

oTbctvg 


Mosaic  of  RodB  and 
Cones  from  the  Region  of  the 
Macula  Lutea. 


anil  the  cones,  and  thus  also  between  the  cones  and  the 
centre  of  vision.  While  such  a  direct  communication 
between  the  optic  centre  and  the  rods  very  probably,  even 
almost  certainly,  exists,  it  has  thus  far  escaped  satisfac- 
tory demonstration.     The  way  in  which  the  communica- 


Fig.  2619. — Schematic  Section  of  Macula  Lutea  and  Fovea  Centralis. 
2,  Nerve-fibre  layer  :  o,  ganglionic  cell-layer  :  4,  inner  molecular  layer  ; 
5,  inner  granular  layer  ;  6,  outer  molecular  layer ;  7fl,  outer  fibre-layer; 
76,  outer  granular  layer  ;  9,  rods  and  cones ;  10,  pigment-epithelium 
layer.     (M.  Schultze.) 

tion  between  the  cones  and  the  optic  nerve  takes  place  is 
in  short  the  following  :  The  optic  nerve-fibre  enters  a 
ganglionic  cell.  From  this  one  or  more  fibres  are  given 
off  in  a  peripheral  direction,  which  go  into  the  inner 
molecular  layer.     In  this  layer  they  anastomose  with  the 


347 


«>i>iii-  Nerve* 
Optometrj . 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIEE 


central  til  ire-  ol  the  ganglionic  cells  of  the  inner  granular 
layer.  Aa  stated  above,  these  ganglionic  cells  give  "if 
pheral  branches  \\  bich  pass  into  the  outer  molecular 
layer  and  there  form  ;i  fine  net-work.  The  outer  molecu- 
lar layer  Is  also  reached  bj  the  central  fibres  coming  from 
the  rods  and  cones.  The  latter,  thai  is,  the  cone-fibres, 
rive  off  fine  fibrillar  in  this  layer,  which,  as  Merkel  has 
found,  anastomose  undoubtedly  with  the  peripheral  off- 
6<  ts  ol  the  ganglionic  cells  of  the  inner  granular  li 

The  | xal  structure  of  the  retina,  as  it  has  been  de- 
scribed above,  is  very  materially  modified  in  three  r< 
1 1 1  w  here  the  retina  joins  the  optic  papilla  ;  (2)  in 
the  macula  lutea  and  fovea  centralis,  and  (3)  in  the  pe 
ripheral  porl  ii  ms  and  the  ora  serrata. 

The  i'  tina  doi  a  nol  begin  in  the  .same  way  on  all  sides 
of  the  optic  papilla.  Schwalbe  states  thai  on  the  outer 
Bide  ii  begins  with  a  vertical  line,  while  on  the  nasal  side 
it  begins  with  an  oblique  line,  so  thai  the  outer  layers. 
especially  the  i'»U  ami  cones,  come  closer  up  to  the 
papilla  than  do  Hie  inner  layers.  This  arrangement,  of 
course,  necessitates  thai  in  iliis  portion  the  rod-  and  i 
fibres,  instead  of  running  in  a  vertical  direction,  must  run 
in  an  oblique  one.  Kulmt,  furthermore,  lias  drawn  at- 
tention lo  Hie  fact  that  in  the  normal  eye  there  is  a  small 
Space  between  the  optic  nerve  ami  the  retina  which  is 
freefromrods  and  cones.  In  this  space  a  small  amount 
of  connective  tissue  lies  between  the  pigment-epithelium 
ami  the  nerve-fibre  layer.  This  tissue  he  calls  the  "in- 
termediary" tissue,     lis  quantity  is  larger  on  the  nasal 

side  than  on  the  side  of  the  macula  lutea. 

The  changes  in  the  structure  of  the  retina  arc  very 
marked  and  important  in  the  region  of  the  macula  lutea 

ami  fovea  centralis  (see  fig.  2619).    In  the  macula  lutea  no 

rods  are  found  between  the  cones.  The  latter  are  thinner 
and  longer,  and  stand  close  together.  The  nerve-fibre 
layer  ends  at  the  periphery  of  the  macula  lutea,  according 
to  11.  Mueller,  at  the  nasal  .side,  250/;  from  the  centre  of 
the  fovea  centralis;  at  the  temporal  side,  350  fi ;  above 
and  below,  180  ft  from  it. 

The  ganglionic  cell-layer  becomes  considerably  thicker 
near  the  macula  lutea,  and  is  thickest  a  little  distance 
from  the  fovea  centralis.  At  its  margin,  about  where  the 
nerve-fibre  layer  ends,  the  ganglionic  cell  layer,  which 
now  lies  directly  outward  from  flic  limitans  interna,  be- 
comes rapidly  thinner.  In  the  centre  of  the  fovea  centra- 
lis it  is  so  thin  thai  some  authors  deny  its  existence  there. 
It  seems,  however,  that  even  in  the  centre  of  the  fovea 
centralis  ganglionic  cells  arc  not  wanting.  As  already 
stated,  the  ganglionic  cells  in  this  region  are  no  longer 
multipolar  ;  they  have  here  only  one  central  and  otic  pe- 
ripheral fibre,  which  join  them  at  the  opposite  poles. 
They  are.  therefore,  all  bipolar. 

The  inner  molecular  layer  is  but  little  thicker  in  the 
macula  lutea  than  in.  other  regions  of  the  retina.  At  the 
margin  of  the  fovea  centralis  it  becomes  rapidly  thinner, 
and  disappears  altogether  vv  ilhin  it. 

The  inner  granular  layer  also  gains  considerably  in 
thickness  in  the  macula  lutea.  Not  only  are  there  more 
granules,  but  these  are  also  larger  than  in  other  portions 
of  the  retina.      Rapidly  decreasing  in  thickness  within  the 

fovea  centralis,  this  layer  becomes  so  intimately  con- 
nected with  the  ganglionic  cell  layer,  that  it  is  difficult 
to  trace  them  separately.  The  axis  of  the  granules  is  heie 
no  longer  perpendicular  to  the  surface  pi  the  retina,  but 
it  lies  obliquely  in  a  direction  toward  the  centre  of  the 
fovea  centralis. 

The  outer  molecular  layer  is  changed  in  the  macula 
lutea  in  such  a  manner  that  the  granulated  substance 
gradually  disappears  while  the  fibres  (fibrous  layer  of 
Henle)  are  considerably  longer  and  more  prominent. 
These  fibres,  which  in  other  regions  run  in  a  more  or  less 
vertical  direction,  assume  here  a  bayonet  like  bend  in 
such  a  manner  that  the  horizontal  branch  is  longer  than 
the  more  or  less  vertical  one,  and  is  the  longer  the  nearer 
it  is  to  the  centre  of  the  fovea  centralis. 

The  COne-fibreS,  to  get    to   the  cones,  must    also  run  in 

an  oblique  direction,  and  the  axis  ot  the  granules  of  the 
outer  granular  layer  is  changed  accordingly. 

The  limitans  externa  is  slightly  bent  inward  within  the 


fovea  centralis       The  membrana   limitans  interna   forms 

a  line  with  a  very  deep  convex  bend  outward.  Mueller] 
supporting  fibn  b  se<  m  to  be  absent  in  the  fovea  centralis, 
and  but  poorly  developed  in  the  macula  lutea. 

From  the  foregoing  it  is  evident  that  the  retina  is  eon- 
Siderably  thicker  in  the  macula  lutea  than  elsewhi  i 
cepl  near  the  optic  papilla),  and  that  this  is  chiefly  due 
to  the  increase  in  thickness  of  the  ganglionic  cell-layer, 
the  inner  molecular  and  inner  granular  layers,  and  the 
fibrous  portion  of  the  outer  molecular  layer.  On  the 
ot  her  hand,  the  nerve  fibre  layer  and  outer  granular  layer 
are  thinner,  the  former  even  disappearing  altogether™ 

the  fovea  centralis,  as  does  also  the  granulated  substance 
of  the  oilier  molecular  layer.  The  centre  of  the  lovea 
centralis  is  verv  thin,  and.  as  far  as  known,  it  consists 
only  of  the  com  s,  limitans  externa,  outer  granular  layer, 
fibre-layer,  inner  granular  layer,  ganglionic  cell  layer, 
and  the  meinbrana  limitans  interna.  Thus  the  nervous 
elements  very  considerably  predominate  in  the  macula 
lutea  and  fovea  centralis  over  the  supporting  and  non- 
nervous  substances. 

As  stated  above,  the  retina  ends  peripherically  with  a 
scalloped  margin,  the  <n-,t  serrata.  In  the  direction 
toward  its  periphery  this  membrane  bee  onus  gradually 
thinner.  The  nervous  elements  disappear  more  and 
more,  while  the  supporting  substance  appears  more 
prominent.  First  the  rods  and  cones  and  the  nerve  fibres 
become  less  numerous,  until  they  finally  disappear  alto- 
gether, and  in  the  same  gradual  manner  all  other  layers 
disappear  (the  inner  granular  layer  the  last:,  except  the 
inner  molecular  layer,  which  suddenly  disappears  (lose 
to  the  ora  serrata.  Tin's  causes  a  more  rapid  diminution 
in  the  thickness  of  the  retina  in  this  region  (Schwalbe). 

The  retina  of  old  people  frequently  shows  a  further  pe- 
culiarity in  this  region.  It  has  been  especially  studied  by 
Iwanoif.  and  by  him  has  been  described  as  " oedema" <■ 
the  retina.  Nettleship  gave  it  the  more  appropriate  name 
of  the  "  cystoid  degeneration"  of  the  ora  serrata.  The 
change  consists  jn  the  appearance  of  cavities  of  different 
size  and  shape,  but  generally  of  an  oblong  form,  which 
coalesce  with  each  other  within  the  tissue  of  the  retina. 
They  are  separated  from  each  other  by  supporting  fibres 
and  the  other  elements  of  the  retina,  which  seem  to  be 
pressed  aside.  These  cavities  may  occupy  the  thickness 
of  one  layer  only,  or  they  may  extend  from  the  limitans 
externa  to  the  nerve-fibre  layer.  I  have  never  seen  any 
of  them  reaching  the  inner  or  outer 
surface  of  the  retina.  Whether 
they  are  tilled  with  serum  during 
life,  as  is  probable,  is  not  known. 

Although  the   nervous  elements 

of  the  retina  end  at  the  ora  serrata, 

iiaris  n.tiiKiof  a  portion  of  this  membrane  can  M 

Man.    a.  In  conjunction   traced  farther  on.  covering  the  in- 

&3Hgi&.)'   ner  surface   of  the   ciliary   body. 

I  Ins  is  the  pars  ctharts  nttiicr.     It 

consists  of  a  single  layer  of  cylindrical  cells,  which  are 

considered  to  be  the  continuation  of  the  supporting  fibres 

of  the  retina  (see  Pig.  3620). 

These  cells  gradually  increase  in  height  toward  the  in- 
sertion of  the  iris.  They  appear  granular,  and  their  oval 
or  round  nucleus  usually  lies  near  their  base.  Toward 
the  vitreous  body  they  arc  round  or  cone-shaped.  Some- 
times they  end  with  short  olfscts.  On  the  inner  surface 
of  this  layer  of  cells  a  fine  vitreous  membrane  is  some- 
times found,  which  probably  is  the  continuation  of  the 
membrana  limitans  interna  of  the  retina. 

We  have  so  tar  not  spoken  of  the  last  layer  of  the  ret- 
ina on  its  outer  surface,  the  pigment-epithelium  layer. 
As  stated  before,  this  layer  is  now  considered  to  form  a 
pari  of  the  retina.  Its  physiological  nature,  by  the  re- 
searches of  Kuehne.  Boll,  and  others,  has  of  lati 
proven  to  be  that  of  a  gland-like  organ,  which  » 
the  retinal  purple  (rhodopsine). 

The  pigment-epithelium  forms  one  layer  of  thin  pave- 
ment epithelium  cells.      They   are   hexagonal,  with 
tain  regularity,  although  round  cells.  0r  cells  with  less  or 

more  than  six  angles  may  be  met  with  (see  Fig.  2021). 
These  cells  contain  a  varying  amount  of  pigment  gran- 
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ules  within  their  protoplasm.  The  quantity  and  color 
of  this  pigment  varies  not  only  in  different  eyes,  but  also 
in  one  and  the  same  eye  considerably.  Their  nucleus, 
which  is  rounded  or  oval,  and  which  lies  usually  in  the 
centre,  appears  unpigmented.  Even  in  negroes'  eyes  its 
position  is  clearly  seen  by  a  lighter  spot.  In  some  cells 
two  or  more  nuclei  are  found.  The  pigment-granules  are 
more  numerous  near  the  retinal  surface  of  the  cells  than 
near  the  choroidal  one.  The  latter  is  even  often  free 
from  pigment.  Many  of  the  pigment-granules  are  seen 
with  a  high  magnifying  power  to  be  crystals  (fuscine, 
Kuehne).     Toward    the   retina    the   pigment-epithelium 


Fio.  2fi21. — Pigment-epithelium  Cells  from  the  Retina  of  Han.  a.  Plane 
view  ;  6,  side  view,  showing  their  offsets  toward  the  retina  :  r,  a  cell 
to  which  the  outer  portions  of  some  rods  are  attached.     (M.  Schultze.) 

cells  have  fine  offsets,  which  pass  in  between  the  outer 
portions  of  the  rods  and  cones,  but  are  not  attached  to 
them.  They  also  contain  a  varying  amount  of  crystals 
of  fuscine.  The  influence  of  light  changes  the  length 
and  shape  of  these  offsets  and  the  distribution  of  the  fus- 
cine crystals  within  them.  It  has  of  late  been  found  by 
Engelmauu  that  in  the  dark  the  inner  portion  of  the  cones 
is  considerably  stretched  toward  the  pigment-epithelium 
layer,  and  that  at  the  same  time  the  offsets  of  this  layer 
are  very  short.  When  light  is  suddenly  admitted  the  in- 
ner portion  of  the  cones  contracts  toward  the  limitans  ex- 
terna, and  the  offsets  of  the  pigment-epithelium  cells  be- 
come considerably  elongated.  Thus  the  microscopical 
picture  will  be  influenced  by  the  amount  of  light  which 
entered  the  eyeball  before  its  death. 

The  structure  of  the  arterioles  of  the  retina  shows 
nothing  peculiar.  The  capillaries,  according  to  Schwalbe, 
are  not,  as  usual,  one  endothelial  tube  only,  but  the}-  con- 
sist of  two  tubes,  one  of  which  lies  loosely  within  the 
other.  A  similar  arrangement  is  seen  on  the  venous 
blood-vessels.  At  the  ora  serrata  no  communication  takes 
place  between  the  retinal  and  the  ciliary  arteries. 

The  outer  endothelial  tube  of  the  capillaries  just  men- 
tioned is  a  lymph-sheath.  Such  a  lymph-sheath  may  be 
found  around  all  the  retinal  veins  and  capillaries  by  in- 
jecting them  from  the  pia  mater.  The  arteries  seem  to 
possess  such  lymph-sheaths  in  a  more  irregular  manner. 
For,  while  in  the  veins  and  capillaries  the  lymph-stream 
is  severed  from  the  blood-stream  b}-  an  endothelial  mem- 
brane only,  the  lymph-sheaths  of  "the  arteries  are  found 
to  lie  outside  of  their  muscular  coat.  Injections,  made 
from  beneath  the  pia-mater  sheath,  also  fill  a  number  of 
fissures  in  the  nerve-fibre  layer  of  the  retina,  which  pass 
into  it  from  the  optic  papilla  in  a  radiating  direction. 
These  lymph-channels  are  in  connection  with  those  found 
in  the  pia-mater  septa  of  the  optic  nerve. 

Adolf  Alt. 

OPTOMETRY,  from  birr-,  root  of  tyopai,  fut.  of  6pdu>, 
to  see,  and  nerpov,  measure — signified,  in  its  older  use, 
the  measurement  of  the  range  of  vision  (die  Gesichtsir,  ir> ), 
and  the  earlier  optometers  were  instruments  designed  for 
this  single  purpose.  With  the  broader  and  more  accurate 
knowledge  of  the  physiology  and  pathology  of  vision, 
acquired  mainly  since" the  middle  of  the  present  century, 
quantitative  metlu  Is  have  been  applied  to  the  investiga- 
tion of  other  visual  functions,  and  wTe  now  recognize,  as 
parts  of  one  general  subject,  the  measurement  (1)  of  the 
acuteness  of  the  visual  perception  of  f  orm  (eidoptometry), 
(2)  of  the  perception  of  light  (photoptoinetry),  (3)  of  the 
perception  of  colors  (chromatoptornetry),  (4)  of  the  extent 


and  limitations  of  the  visual  field  (perioptometry),  (5)  of 
the  accommodative  and  refractive  states  of  the  eye  (diop- 
tometry),and  (6)  of  the  position  and  movements  of  tin  eye- 
balls (ophthalmostatometry  and  ophthalmotropometry), 
Eidoptometry — from  e?5os,  form — deals  with  the  meas- 
urement of  the  acuteness  of  the  visual  perception  of  form 
—  visus,  Y.;  German,  Sehscharfe,  S.  Assuming  an  ade- 
quate and,  within  certain  limits,  uniform  illumination,  to- 
gether with  a  sharply  defined  retinal  image,  and  exclud- 
ing such  variations  as  may  arise  from  imperfect  light-  or 
color-perception,  the  physiological  limit  of  the  acuteness 
of  vision  is  determined  by  the  fineness  of  texture  of  the 
mosaic  formed  bv  the  cones  of  the  retina  at  the  fovea  cen- 
tralis of  the  macula.  Let'd  d  (Fig.  2622,  B,  from  Helm- 
holtz)  represent  the  mosaic  of  retinal  cones  at  the  macula, 
and  a,  b  and  c  the  images  of  three  vertical  bars  of  a  grat- 
ing for  which  the  eye  is  accurately  accommodated.  If 
the  grating  is  removed  to  such  a  distance  from  the  eye 
that  the  image  of  each  bar  shall  not  much  exceed  the 
diameter  of  one  of  the  retinal  cones  the  several  images 
will  appear  more  or  less  distorted  or  beaded,  according 
as  they  happen  to  fall  upon  one  or  another,  or  perhaps 
upon  two,  of  the  cones  lying  nearest  to  their  tracks. 
With  the  bars  and  interspaces  of  the  grating  each  of  a 
width  of  .4167  millimetre,  the  appearance  shown  at  A 
begins  to  be  manifest  when  the  grating  is  removed  to  a 
distance  of  1.1  to  1.2  metre  (Helmhohz).  This  corre- 
sponds to  a  width  of  about  .005  millimetre  for  each  bar 
of  the  grating  as  pictured  on  the  retina,  and  to  a  visual 
angle  of  about  1.2'  ;  it  also  indicates  a  pretty  close  ap- 
proximation of  the  width  of  the  image  to  the  actual  di- 
ameter of  the  retinal  cones  at  the  macula  (.0045  to  .0054 


\ 


I 


Fig.  2n->2. 


millimetre).  Observations  on  the  smallest  angular  dis- 
tance at  which  two  fixed  stars  of  lesser  magnitude 
(Hooke)  or  the  bars  of  a  grating  (Helmholtz)  can  be 
positively  distinguished  by  the  naked  eye,  point  also  to 
an  angle  of  1'  as  about  the  limit  of  distinct  retinal  per- 
ception. 

The  first  serious  attempt  to  apply  a  system  of  exact 
measurement  to  the  determination  of  the  acuteness  of 
vision  was  made  by  E.  Jaeger.  Jaeger's  Strich-scale 
(see  Plate  XXI.)1  consists  of  a  series  of  lines  diminishing 
in  length  and  in  width,  in  geometrical  progression,  from 
No.  1,  with  a  width  of  .4597  Vienna  inch,  to  No.  80, 
with  a  width  of  .0037  inch  ;  the  measure  of  the  acute- 
ness of  visual  perception  is  the  smallest  white  interspace 
which  can  be  positively  recognized  at  the  distance  at 
which  the  observation  is  made.  Thus  a  normally-  acute 
eye  sees  No.  5  at  100  feet ;  No.  30  at  20  feet ;  No.  80  at 
1  foot,  etc.  Unfortunately,  the  ratio  of  gradation  adopted 
by  Jaeger  is  an  entirely  arbitrary  one,  so  that  the  num- 
bers obtained  in  different  cases,  though  readily  compa- 
rable one  with  another,  do  not  indicate  the  relation  of 
individual  measurements  to  the  normal.  Moreover,  the 
determination  turns  entirely  on  the  unchecked  statement 
of  the  person  examined,  that  he  sees  the  lines  down  to  a 
certain  place  in  the  scale.  The  results  of  the  very  nu- 
merous and  characteristically  careful  measurements  made 
by  Jaeger  with  this  scale  point  to  a  visual  angle  of  about 
1'  as  the  limit  of  distinct  recognition  of  the  individual 
lines  by  a  normal  eye. 

Snellen2  was  the  first  to  work  out  a  system  of  meas- 
urement adapted  to  the  needs  of  the  ophthalmic  practi- 
tioner (see  Plate  XXII.).  Assuming  a  visual  angle  of  1' 
as  the  average  limit  of  distinct  vision  in  the  normal  eye, 
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Bnellen  constructed,  upon  this  basis,  a  numbt  r  <>f  capital 
letters  of  sizes  corresponding  to  seventeen  different  dis- 
tances, raryinc  from  800  Paris  feet  (No  CC  I  to  l  tool 
No    l  ■      Bach  Bquare  letter,  \  li  m  the  disl 

Indicated  by  Its  number,  subtends  a  visual  angle  of  5', 
and  each  letter  Is  made  up  of  lines  subtending  each  an 
angle  of  l  .  The  ultimate  elements  from  which  the  sev- 
eral square  letters  are  constructed  are  Bmall  squares,  each 
nding  an  angle  of  l  .  and  twentj  five  ol  these 
smaller  squares  arc  equal  in  ana  to  the  Bquare  in  which 
the  letter  is  Inscribed.  Only  such  letters  are  used  as  can 
he  drawn  approximately  within  the  compass  of  a  Bquare, 
and  even  of  these  scarcely  any  two  arc  of  absolutely 
equal  legibility  ,  still,  the  difference  is  nol  bo  greal  as  to 
impair  the  usefulness  of  the  method,  and  the  recognition 
"t  onlj  a  pari  of  the  letters  of  any  number  in  the  scale 
affords  the  means  of  making  a  finer  discrimination  than 
when  only  the  more  easily  recognizable  letters  arc  used. 
Furthermore,  certain  of  the  letters  appear  under  charac- 
teristically modified  forms  when  viewed  by  an  astigmatic 
eye,  I)  sometimes  looking  like  B,  <  >  like  the  numeral  8  or 
like  s.  II  like  N.  V  like  W.  etc.  The  test  of  perfect 
recognition  of  form  Is  therefore  the  correct  naming  of 
all  the  letters  at  the  distance  corresponding  to  the  num- 
ber     Representing  the  greatest  distance  at  which  the 

letters  in  any  given    line  are  distinctly  seen  by  d,  and  the 

lest  distance  at  which   the  same  letters  OUghl    b 
seen   by  a   normally  acute   eye  by  D,  the   measure  of  the 
acuteness  of  vision  in  any  particular  case  is  expressed  in 


the  simple  fractional  form 


D' 


The  adoption   of   this 


simple  and  altogether  excellent  system  was  immediate 

and   general  ;  it   remains  the  only  method  suited   to  the 
daily  requirements  of  the  practitioner. 

The  system  of  Bnellen  admits  of  hut  little  further  de- 
velopment ;  simple  geometrical  figures,  or  representations 
of  familiar  objects  of  characteristic  outlines,  also  the 
Arabic  numerals,  are  of  use  in  examining  children  or 
illiterate  persons,  and  some  of  the  letters  peculiar  to  the 
<  Ireek  and  to  the  Russian  alphabets  have  been  added  for 
the  use  of  persons  of  those  nationalities.  The  substitu- 
tion of  numbers  based  on  distances  taken  in  metres  in- 
stead of  in  Paris  feel  was  made  by  Snellen  in  Is'T.V1  The 
simpler  form  of  letters  known  to  printers  and  sign-paint- 
ers by  the  inappropriate  name  of  Gothic  has  been  tried 
instead  of  the  block-letter  used  by  Snellen,  and  a  regular 
ratio  of  gradation  in  geometrical  progression4  has  heen 
proposed  in  the  place  of  his  somewhat  arbitrarily  selected 
series  of  numbers*  (see  Plate  XXIII.);  a  notation  in 
tenths,  and  therefore  capable  of  being  expressed  in  simple 
decimal  form,6  has  also  been  somewhat  extensively  used. 

For  testing  the  quickness,  as  well  as  the  accuracy,  of 
the  perception  of  form,  especially  at  short  distances, 
printed  texts  are  in  general  use  ;  such  texts  have  been 
published  by  Jaeger'  in  a  great  number  of  different  lan- 
guages, and  in  various  kinds  of  type.  Jaeger's  smallest 
type  (No.  l,  =  "gem"  or  "brilliant"),  read  fluently  at 
at  a  distance  of  one  foot,  is  a  pretty  severe  test  of  nor- 
mally acute  vision  conjoined  with  good  power  of  accom- 
modation for  the  usual  reading  distance.  Jaeger's  num- 
bers have  no  especial  significance,  beyond  the  facl  thai 
the  higher  numbers  indicate  the  larger  sizes  of  letters; 
still  it  is  more  convenient,  and,  on  the  whole,  more  ac- 
curate to  note  the  number  of  the  type  than  to  use  the 
somewhat  variable  nomenclature  of  the  type-founders, 

Photoptometry—itova  <px%.  light— is  comparatively  little 
employed  in  the  ordinary  routine  of  ophthalmic  practice, 

yet  it  is  not    without    positive   value  in  the  diagnosis  of 


•  The  oard  of  test-letters  drawn  in  Plate  XXIII.  la  constructed  on  the 
basis  of  a  constant  ratio  of  gradation,  •>/.  =  .7111;  the  Arabic  and 
Roman  numeral!  denote,  respectivelj .  the  distances  In  metres  and  In  Feet 
at  which  the  letters  should  be  distinguished  by  a  norma]  eye.  Pnr  eon- 
ace,  the  bet  have  been  ts  third  metre,  which  is  a 
little  more  than  the  Paris  foot,  as  i  ihown 
in  Plate  XXII.  In  the  arrangement  here  reproduced  bnl  a  single  letter 
Lsgiven  foreaob  number  of  the  -.'al.'  ;  such  a  ■  .  convenient 
asa  •■■  ■  li    to  tlir  particular  row  of  letters  which  the  patient  may  i  > 

1  to  read,    The  oonstrni  i    individual  tetters  Is  slightly 

i  from  thai  ad  Snellen  :  the  result  aimed  at  In  this  change 

is  the  somewhat  more  uniform  legibility  uf  the  different  tetters. 


impaired  function  of  the  retina.     Two  principal  types  of 
photoptometers   have   been    used,    each   of   which 'has  jts 

special  applications, 

A  rapidlj  rotating  disk,  upon  which  a  smaller  01 
sector  (Masson),1  or  a  row  of  short  lines  arranged  along 
a  radius  (Donders) 8  is  depicted  in   black  upon  a  white 
ground  (Fig   2623),  or  in  white  upon  a  black  ground,  pre- 
sents the  appearance  of  a  shaded  band,  or  of  a  number  of 
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concentric  shaded  rings,  diminishing  in  intensity  from  the 
centre  to  the  periphery  of  the  disk.  Whenever"  the  width 
of  the  black  line  is  less  than  ,{T  of  the  circumference  of 
an  imaginary  circle  drawn  through  it,  the  shaded  ring  is 
ordinarily  so  faint  as  to  be  no  longer  perceived  by  a  nor- 
mal eye  in  average  daylight  within  doors  (Ilclinholizi." 
The  measure  of  the  acuteness  of  light-perception,  in  any 
particular  case,  is  obtained  by  simply  noting  how  many 
of  the  concentric  rings  are  seen  when  the  disk  is  rapidly 
rotated  ;  the  proportion  of  black  to  white  or  of  white  to 
black  in  each  ring  is  the  quotient  of  its  circumference 
divided  by  the  width  of  the  black  stripe. 

The  photoptometer  (LidtUinnmes&er)  of  Forster10  is  a 
closed  box  one  foot  long,  eight  inches  wide,  and  six 
inches  high;  atone  end  are  two  openings  for  tie 
and  a  window,  about  two  inches  square,  covered  with 
thin  white  paper.  Behind  this  paper  diaphragm  is  a 
small  lantern,  containing  a  candle  of  standard  illuminat- 
ing power.  The  quantity  of  light  which  enters  the  hoi 
is  determined  by  the  area  of  the  paper  diaphragm,  and 
this  is  regulated  by  means  of  two  notched  plates  of  metal 
sliding  over  each  other  so  as  always  to  leave  a  squara 
i 'pining  whose  area  may  be  read  off  from  a  graduated 
scale.  At  the  opposite  end  of  the  box  is  placed  ti 
object,  a  card  divided  into  vertical  black  and  white  bars 
of  from  one  to  two  centimetres  in  width.  The  measure 
of  the  acuteness  of  the  perception  of  light  (L)  is  h,  the 
smallest  area  of  the  window  required  for  the  recognition 
of  the  stripes  by  a  normal  eye.  divided  by  II.  the  smallest 
area  which  suffices  for  the  recognition  of  the  same  - 
by  the  eye  under  examination.  According  to  Forstert 
observations,  made  with  the  instrument  of  the  dimen- 
sions just  described,  //  =  two  scpuare  millimetres,  so  that 

A    _    2    _      1 
H   —  H   —  XH- 

Chromatoptometry — from  xp»"a-  color— as  applied  to 
the  diagnosis  of  defective  color-perception,  has  been  no* 

ticed  in  the  article  Color-blindness.     Approximate 
urements  of  the  acuteness  of  color-perception  may  be 

made   with  Snellen's  test  letters,  printed    in    vivid  colore 
on  a  black  ground  ;  or  the  white  letters  may  be  strongly 
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illuminated  with  one  of  the  colors  of  the  spectrum.  The 
measure  is  expresssed  in  Snellen's  notation,  -^-,  taking 
for  D  the  distance  at  which  an  eye  of  normal  acuteness 
of  vision  and  normal  color-perception  recognizes  the 
same  letters  which  the  patient  sees  al  the  distance  d. 

Jurster's  photoptometer  may  be  used  for  measuring 
the  acuteness  of  color-perception  by  interposing  a  plate 
of  irlass,  of  the  color  for  which  the  eye  is  to  be  tested, 
between  the  candle  and  the  paper  diaphragm.  The  value 
of  h,  in  the  fraction  -g-,  must  be  found,  by  experiment, 
for  eyes  of  normal  visual  acuteness  and  perfect  color- 
perception. 

The  revolving  disk  may  be  used  for  the  same  purpose, 
by  painting  a  sector  or  broad  line  of  the  required  color, 
or  two  sectors  of  different  colors  which  form  a  combina- 
tion-color when  the  disk  is  rotated,"  on  a  black  ground. 

The  principle  of  simultaneous  contrast  may  be  utilized 
as  a  delicate  qualitative  test  of  color-perception.  Thus 
the  shadow  cast  by  any  small  opaque  object  upon  a 
white  ground  appears  of  a  color  complementary  to  that 
of  the  light.  The  test  is  easily  made,  in  the  dark  room 
appropriated  to  ophthalmoscopical  examinations,  by  plac- 
ing a  sheet  of  colored  glass  in  front  of  the  lamp,  and 
directing  the  attention  of  the  patient  to  the  color  of  the 
shadow  cast  by  a  pencil  upon  a  white  screen. 

Perioptometry — -from  n-epf,  around  — is  properly  the 
measurement  of  the  limits  of  the  visual  held  in  its  several 
dimensions ;  it  includes  also  the  detection  and  measure- 
ment of  defects  in  the  field  of  vision  (scotomata),  wherever 
they  may  be  situated.  The  simplest,  and  for  many  pur- 
poses the  best  method  of  testing  the  central  portions  of  the 
field,  say,  within  the  limits  of  45°  in  all  directions  from 
the  point  of  fixation,  is  by  means  of  a  black-board  or  a 
sheet  of  dark  (blue)  or  white  paper,  upon  which  a  cen- 
tral point  of  fixation  is  marked  by  a  small  cross,  -K  The 
patient  is  placed  at  a  measured  distance  from  the  board 
(usually  one  foot,  or,  if  strongly  myopic,  at  a  shorter 
distance),  and  is  directed  to  look  with  one  eye  (the  other 
being  covered)  at  the  central  cross.  A  bit  of  chalk  or 
crayon,  fixed  to  the  end  of  a  short  wand  of.  the  same 
color  as  the  board  or  paper,  is  then  moved  from  the  pe- 
riphery toward  the  centre  of  the  field,  until  it  reaches  a 
point  at  which  it  is  seen  by  the  patient.  The  observa- 
tion is  then  repeated  for  other  ocular  meridians  in  suc- 
Ceesion,  until  the  boundaries  of  the  field  have  been  de- 
termined at  a  number  of  points  sufficient  to  admit  of 
drawing  a  continuous  outline  through  them.15 

For  mapping  the  periphery  of  the  field,  when  of  nearly 
normal  extent,  a  plane  surface  is  insufficient,  and  for  all 


Fig.  2624. 

distances  beyond  45°  from  the  point  of  fixation  the  dis- 
tortion of  the  peripheral  portions  of  the  chart  becomes 
excessive.  For  the  projection  of  the  entire  field,  with 
all  its  parts  in  due  proportion,  we  require  a  hemispheri- 
cal background  instead  of  a  plane  surface,  and  to  this 
end  we  make  use  of  the  perimeter,13  which  is  merely  one- 
half  of  a  flat  hoop,  upon  the  inside  of  which  the  position 


of  any  point  of  the  fundus,  lying  in  the  meridian  corre- 
sponding to  the  direction  of  the  hoop,  may  be  marked 
(Fig.  2624).  By  turning  the  hoop  about  a  pivot,  it  is 
brought  into  the  necessary  position  for  the  observation 
of  the  extent  of  the  field  in  different  meridians,  and  each 
point,  as  determined,  is  transferred  to  a  blank  chart 
printed,  in  concentric  circles,  in  polar  projection  (Fig 
2625). 

For  the  direct  mapping  of  the  visual  field  in  its  entire 
extent  the  perimeter  of  Scherk14  may  be  used  ;  it  con- 
sists simply  of  a  hollow  hemisphere,  of  one  foot  radius, 
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blackened  on  the  inside.  The  eye  to  be  examined  is 
placed  at  the  centre  of  the  sphere,  and  the  limits  of  the 
field  are  marked  with  chalk  in  the  same  manner  as  when 
the  black-board  is  used.  To  secure  a  better  light  for  the  ob- 
servation the  hemisphere  is  made  in  separable  halves,  and 
the  mapping  is  done  for  one-half  of  the  field  at  a  time. 

Most  of  the  perimeters,  as  found  in  the  shops,  have  an 
arrangement  of  cords  and  pulleys,  by  means  of  which 
the  test-object  is  moved  along  the  arc  ; 15  this  is  a  compli- 
cation of  at  least  doubtful  advantage.  A  further  com- 
plication consists  in  a  self-registering  apparatus,  analogous 
to  that  employed  in  the  "  conformateur,"  used  by  hatters 
to  prick  a  small  diagrammatic  outline  of  the  shape  of  the 
head.  Carter  has  made  the  instrument  smaller  by  cut- 
ting off  one-half  of  the  arc,  thus  reducing  it  to  a  quad- 
rant.16 One  of  the  latest  modifications  is  by  Dyer,  who 
has  constructed  a  hemisphere  of  a  continuous  spiral  of 
stiff  wire,  upon  which  the  test-object  is  made  to  travel  by 
turning  a  crank.17  For  practical  utility  the  arrangement 
in  use  at  the  Utrecht  clinic  is  unsurpassed  ;  it  consists  of 
a  black-board,  about  three  feet  square,  to  the  centre  of 
which  is  pivoted  a  half-hoop  of  one  foot  radius  ;  the 
black-board  serves  for  the  direct  mapping  of  limitations 
of  the  field  within  the  limits  of  45°  from  the  point  of  fix- 
ation, and  the  arc  is  used  for  peripheral  measurements. 
The  divisions  of  the  arc  between  0  and  45°  are  projected 
upon  the  board  in  circles  whose  radii  are  equal  to  the 
tangents  of  the  respective  angles.18  The  half-hoop  of  the 
perimeter  is  usually  made  of  brass,  and  is  quite  heavy  ; 
one-half  of  a  hoop  of  a  cheese-box,  stiffened  at  the  back 
by  a  piece  of  thin  board  sawed  to  the  proper  curve,  an- 
swers every  purpose  in  practice  ;  the  points  are  deter- 
mined by  moving  a  bit  of  chalk  or  of  white  card-board 
along  the  blackened  arc. 

Instead  of  the  small  square  of  card-board  a  small  electric 
lamp,  the  intensity  of  which  may  be  regulated  at  will  by 
varying  the  internal  resistance  of  the  battery,  may  be 
used  in  determining  the  limits  of  the  visual  field  iu  cases 
of  cataract  or  other  obscuration  of  the  media. 
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For  testing  the  limits  of  the  B(  Id  foi  i  olor  pen  eption, 
Bmall  pieces  of  colored  card  board,  usually  one  centimetre 
(I  inch)  square,  are  used  instead  of  the  bil  of  chalk  or 
squares  of  white  card,  A  Bmall  convex  mirror  of  very 
short  radius  ol  curvature,  such  as  the  bulb  of  a  ther- 
mometer, may  also  be  used  i<>  reflect  white  or  colored 
lighl  tri. 111  a  lamp  placed  a  little  above  and  behind  the 
patient's  head. 

The  perception  of  form  in  the  peripheral  regions  of 
the  retina  is  tested  bj  means  of  two  -mall  black  Bqu 
on  a  white  ground,  with  an  interspace  equal  to  one  "t 
the  squares  (Pig.  3636).  Tin-"  squares,  "t  Bizes  corre- 
sponding to  tin-  thickness  "!  the  limbs  of  Snellen's  test- 
letters  (Nos.  XX.  to  C),  are  moved  along  the  arc  of  the 
perimeter  toward  tin-  centre  "l  the  Held,  until  the  white 
interval  is  seen  between  the  two  black  dots. 

Dioptometry  (from  8k£,  through). — Optometry  of  writ- 
er- nt  the  last,  ami  of  the  first  half  ol  tin  present  cen- 
tury, has  to  do  with  the  eye  considered  as  a  dioptric  in- 
strument, ami  more  especially  with  the  detection  ami 
measurement  nt'  the  different  anomalies  of  refraction  and 
accommodation.  Furthermore.it  deals  rather  with  the 
question  of  the  adaptation  of  the  eye,  as  a  whole,  to 
the  requirements  of  vision,  than  with  measurements  of  the 
individual  parts  of  the  eye  (ophthalmometry!.  The  de- 
tection,  measurement,  and  correction  of  the  several  an- 
omalies of  refraction  and  accommodation  are  treated  in 
this  Handbook  under  the  titles,  Accommodation  and 
Refraction,  Asthenopia,  Astigmatism,  Hypermetropia, 
Myopia,  and  Presbyopia.  It  remains  to  notice,  in  this 
place,  a  few  special  methods  of  dioptometry. 

Dioptometry  i-  either  objective  or  subjective,  accord- 
ing as  the  investigation  turns  upon  observations  made  by 
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the  examiner  or  by  the  person  examined.  The  objective 
methods  are  of  the  wider  applicability,  inasmuch  as  they 
may  be  employed  in  cases  in  which  the  patient  is  inca- 
pable of  making  accurate  observations,  or  of  accurately 
reporting  his  observations;  subjective  determinations 
have,  on  the  other  hand,  the  special  advantage  tiiat  they 
are  actual  measurements  of  the  function  performed  by 
the  eye  under  examination.  Objective  examination  af- 
fords! in  many  cases,  the  readiest  means  of  discovering 
and  of  approximately  measuring  a  refractive  anomaly, 
and  is  often  of  great  service  to  the  examiner  by  guiding 
him  in  the  conduct  of  such  tests  as  require  the  active 
co-operation  of  the  patient. 

In  the  objective  investigation  of  ametropia  the  chief 
dependence  is  upon  the  ophthalmoscope;  the  different 
methods  of  conducting  such  examinations  have  been  de- 
Bcribed  under  that  title  (see  Ophthalmoscope).  A  second 
method,  based  upon  the  observation,  of  the  images  formed 
by  reflection  at  the  anterior  surface  of  the'  cornea,  and 
therefore  suited  in  the  detection  of  asymmetry  or  irregu- 
larity of  Hie  lirst  and  must  important  of  the  refracting  sur- 
faces of  the  eye.  demands  notice  in  so  far  as  it  may  be 
employed  in  clinical  investigations. 

The  intake  of  a  luminous  point  or  small  flame,  as  it  is 
seen  mil  lured  by  a  cornea  <>f  irregular  curvature,  under- 
goes conspicuous  changes  of  form  according  as  the  reflec- 
tion is  from  one  or  another  part  of  the  corneal  surface. 
This  is  especially  conspicuous  in  irregularity  of  contour 
resulting  from  the  cicatrization  of  a  wound  or  of  an 
ulcer,  or  from  distortion  of  the  corneal  tissue  when 

Softened    by    disease.        It    is    also    very    characteristic    in 

keratoconus  (conical  cornea),  in  which  affection  the  im- 
age remains  nearly  in  one  position,  at  the  rounded  ver- 
tex of  the  cone,  from  whatever  direction  the  light  is 

made  to  fall  upon  it.  'When  the  light  falls  upon  the 
cone  from  the  side,  two  images  are  often  seen,  the  one 
-mall  ami  nearly  central,  corresponding  to  the  vertex  of 
the  coue,  the  other  lateral  and  elongated,  as  formed  by 
reflection  at  the  side  of  the  cone  nearest  the  tight.  In 
regular  astigmatism,  in  which  asymmetry  of  the  cor- 
nea is  ordinarily  the  most  important  factor,  the  image  of 


the  point  of  light  appears  drawn  out  in  a  line  correspond* 

ing  in  direction  to  one  of  the  two  principal  meridians  ■  jf 
two  lights  are  used,  their  images  will  be  seen  to  be  appro, 
ciably  nearer  U  ether  when  the  two  lights  are  so  adjusted 
that  they  both  he  in  the  plane  of  the  corneal  meridian  of 
greatest  refraction  than  whin  they  lie  in  the  plane  nt  the 
meridian  of  least  refraction.     Inasmuch  as  the  distance 

Which  separate-    the   tWO    images    is  dependent  un  the  ra- 

dius  of  curvature  of  the  corneal  meridian  in  which  they 
lie,  it  is  possible,  by  measuring  thi-  distance,  to  obtain 
data  for  calculating  the  radius  of  curvature.  The  oph- 
thalmometer of  Helmholtz,"  adapted  by  Donders  ana] 
Middleburg*1  to  the  investigation  of  the  curvature  of 
the  cornea  in  it-  different  meridian-,  is  an  instrument  by 
the  aid  nf  which  BUCh  measurements  may  be  made  with 
almost  the  accuracy  of  an  astronomical  observation. 

If  a  -mall  square  of  white  card  board  is  held  at  a  dis- 
tance of  a  few  inches  in  front  Of  an  eye,  the  imagi 
reflected  in  the  cornea  will   appear  mure  or  le-s  distorted 
whenever  the  corneal   curvature   is  either  irregular  or 
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asymmetrical.  The  most  striking  distortions  are  ob- 
served in  conical  cornea  and  in  astigmatism  ;  in  the 
former  condition  tlie  four  straight  sides  of  the  card  ap- 
pear incurved  in  the  image,  in  the  direction  of  the  ver- 
tex of  the  cone  (Fig.  '-2627);  in  the  latter  condition  the 
square  card  is  reflected  as  a  parallelogram  and  a  circu- 
lar card  as  an  oval. 

This  experiment  is  further  developed  in  the  disk  (kenu 
toscope)  of  Placido,*'  a  circular  card  about  twenty-three 
centimetres  (nine  inches)  in  diameter,  with  concentric 
rings  painted  in  black  and  white  upon  the  side  turned 
toward  the  eye  to  be  examined.  The  observer,  looking 
through  a  hole  in  the  centre  of  the  card,  sees  an  image 
formed  by  reflection  from  nearly  the  entire  surface  of 
the  cornea  ;  the  effect  of  any  asymmetry  or  distortion  of 
the  reflecting  surface  is  revealed  by  a  characteristic 
asymmetry  or  distortion  of  the  image  (Fig.  3628). 

In  the  "  astigmometer  "  of  De  Weckcr  and  Masselon  " 
a  square  black  card  with  a  white  border  1.5  ctm.  wide  is 
held  before  the  eye  to  be  examined,  and  the  form  of  the 
image  of  the  white  border  noted  (see  Fi;_r.  2»i-J7). 

The  ophthalmometer  of  Javal  and  Schiotz  (Fig.  2629)5' 
is  a  simplification  of  the  Donders-Middlebur;:  modifica- 
tion of  the  ophthalmometer   of  Helmholtz  ;  instead  of 


Fig.  282a 

lights,  special  test-objects  of  white  card-board  or  enam- 
elled metal  arc  used,  and  the  images  are  viewed  through  a 
small  telescope  which  contains  a  weak  prism,  by  means 
of  which  the  images  are  doubled  and  brought  into  such 
relations  to  each  other  that  their  mutual  distance  can  he 
ascertained  at  a  glance  (Fig.  2030).  The  several  parts  ,,f 
the  instrument  are  so  proportioned  that  the  ametropia 
fur  any  meridian  may  be  read  off  in  dioptrics  without  the 
trouble  of  making  calculations. 

The  are  heratqscopiqxu    of  De  Wecker  and  Mas 
(Fig.  8681)*  is  a  simplification  of  the  ophthalmometer  of 
Javal  and  Schiotz  ;  a  number  of  small  white  disks,  ar- 
ranged at  equal  distances  upon  a  blackened  arc  like  the 
arc  of  a  perimeter,  give  retlections   in  which  the  inter- 
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spaces  are  equal  when  the  curvature  of  the  cornea  is  regu- 
lar (Fig.  2632),  but  unequal  when  the  curvature  changes 
from  the  periphery  toward  the  centre  (Fig.  2633).     The 


Fig.  2G30. 


Fig.  2629. 

instrument  is  especially  designed  for  the  detection  and 
measurement  of  conical  cornea. 

In  subjective  dioptometry  we  distinguish  methods 
which  turn  upon  the  recognition  of  the  forms  of  test-ob- 
jects, such  as  the  test-letters  of 
Snellen,  and  methods  in  which  the 
accurate  recognition  of  form  is 
not  required. 

"  In  any  case  in  which  the  acute- 
ness  of  vision  is  normal,  the  detec- 
tion and  measurement  of  simple 
ametropia  (H  or  M)  by  means  of 
trial-glasses  used  in  connection 
with  the  test-letters  of  Snellen  is 
an  exceedingly  simple  matter. 
Having  placed  the  patient  at  a 
measured  distance  of  say  five  metres  from  the  card  of 
test-letters,  we  note  the  smallest  line  of  letters  which  he 
is  able  to  read  correctly  with  the  unaided  eye.  If  by  this 
test  we  find  V  =  f ,  the  presence  of 
myopia  of  any  grade  in  excess  of 
.2  dioptric  (7io)  is  excluded,  and 
the  eye  is  either  practically  em- 
metropic or  hypermetropic  with 
accommodative  power  in  excess  of 
its  hypermetropia  (A  >  H).  To 
•lrciiln  between  these  two  possible 
conditions  we  place  a  weak  convex 
glass  before  the  eye  and  note 
whether  there  is  any  falling  off  in 
the  acuteness  of  vision  at  the  dis- 
tance of  the  test-card.  If  we  still 
find  V  =  f,  the  presence  of  some 
degree  of  hypermetropia  is  established,  and 
we  exchange  the  convex  glass  for  some  other 
glass  of  greater  power,  until  we  have  hit 
upon  the  strongest  convex  glass  through  which 
V  remains  at  the  normal  standard,  f.  The 
value  of  this  convex  glass  in  dioptrics  is  the 
measure  of  the  manifest  hypermetropia  (Hm). 
Whenever,  by  the  use  of  the  test-letters,  we 
find  V  <  £  we  suspect  the  presence  of  myopia, 
and  proceed  at  once  to  try  the  effect  of  a  weak 
concave  glass.  If  V  is  improved  by  this  glass  we  try 
stronger  glasses  in  succession,  until  we  have  found  the 
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weakest  concave  glass  through  which  V=f.     The  value 

of  this  concave  glass  in  dioptrics  is  the  measure  of  the 
myopia  (M),  or  possibly  of  the  myopia  supplemented  by 
some  degree  of  abnormal  tension  of  the  accommodation. 
In  order  to  measure  the  total  hypermetropia  (lit),  and 
sometimes,  also,  to  obtain  the  true  measure  of  a  myopia, 
it  is  necessary  to  bring  the  eye  under  the  full  influence 
of  one  of  the  stronger  mydriatics  (see  vol.  iii.,  p.  781),  and 
to  repeat  the  examination  with  the  test-letters.  The  prob- 
lem is  so  far  simplified  byr  the  suppression  of  the  accom- 
modation that  it  is  now  only  a  question  of  what  glass, 
whether  convex  or  concave,  raises  V  to  its  maximum  at 
the  distance  of  the  test-card. 
If  no  glass  suffices  to  raise  V  to  the  normal  standard 
of  |,  and  especially  if  the  patient  is  in  doubt  as  to 
which  of  several  glasses  of  somewhat  different  power 
gives  the  best  visual  result,  we  may  suspect  the  pres- 
ence of  astigmatism.  The  special  methods  used  for 
the  detection  and  measurement  of  astigmatism  have 
been  described  under  that  title. 

For  the  accurate  and  rapid  measurement  of  ametropia 
by  means  of  trial-glasses,  a  very  full  series  of  glasses 
is  indispensable,  and  it  is  wTell  to  make  the  series  large 
enough  to  include  all  the  gradations  which  are  to  be 
found  in  commerce,  or  for  which  grinding 
tools  are  kept  by  the  opticians.  Such  a 
series,  in  dioptrics,  contains  thirty-three 
numbers,  ranging  from  0  to  3  with  a  com- 
mon interval  of  .25,  from  3  to  6  with  a 
common  interval  of  .5,  and  from  6  to  20 
with  a  common  interval  of  1.  Each  num- 
ber is  represented  by  thirty-two  convex 
and  thirty-two  concave  spherical  glasses, 
and  it  is  a  practical  necessity,  for  rapid 
work,  to  have  these  in  pairs,  making  thirty-two  pairs 
of  convex  and  thirty-two  ^pairs  of  concave  spherical 
glasses.  The  numbers  from  .25  to  10  (twenty-two 
numbers)  are  also  represented  by  convex  and  concave 
cylindrical  glasses,  and  it  is  very  convenient,  though 
not  so  essential  as  in  the  case  of  the  spherical  glasses, 
to  have  these  also  in  pairs.     The  trial-case  of  this  com- 
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position  contains,  therefore,  4x32  =  128  spherical,  and 
4  x  22  =  88  (or  2  x  22  =  44)  cylindrical  glasses — a  total  of 
two  hundred  and  sixteen  (or  one  hundred  and  sev- 
enty-two) glasses.  A  pair  of  plane  glasses  (No.  0),  and 
a  single  convex  and  concave  glass  of  the  value  of  .125 
(I  dioptric),  for  the  purpose  of  dividing  the  somewhat 
too  large  intervals  of  .25  between  the  limits  0  and  1,  raise 
the  number  of  glasses  to  two  hundred  and  twenty  or  one 
hundred  and  seventy-six.     In  addition  to  the  spherical 
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and  cylindrical  glasses  the  trial-case  should  include  a 
series  of  prisms,  ranging  from  1°  to  12°  or  16°,  an  un- 
polished glass,  a  few  plane  glasses  of  different  colors,  a 
stenopaeic  disk  with  a  narrow  slit,  and  a  few  diaphragms 
of  thin  metal  with  single  and  double  perforations  of  dif- 
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ferenl   sizes.*     With  gucli  ol   trial-glasses  any 

ilar  c pound  or  mixed  astigmatism  may 

1 1.  provisionally  corrected  bj  a  combination  of  two  glasses 

for  (  Much  Bmaller  Beriea  ol 

lected,  in  which  dual  combinations  of  the  Bpherical  glasses 

are  entirely    mfficient  for  the  provisional  correction  of 

anj  case  ol  simple  hj  p 

Bomewhal  less  conveniently  and  with  some  h>-s  of  time. 

\\  iili  u  lull  Beriea  of  cj  linurical  glassi  s,  n  hich,  as  a  mat- 

terof  economy    ma]  b<  composed  of  concave  glasses  only, 

it  is  thus  p — ible  to  correcl  any  case  of  compound  01 

mixed  astigmatism  in  one  eye  by  a  combination  of  one 


accommodation,  and  the  measurement  is  :i]it  t0 
be  Bomewhal  in  excess  ol  the  actual  myopia. 

Optometers  for  the  measurement  of  the  refraction,  and 
also  of  the  range  of  accommodation,  at  some  short  dl* 
tance,  Bay,  ol  one  foot,  have  been  made  in  u  great  variety 
of  forms;  they  are,  however,  of  much  less  value  than 
might  be  expected,  whether  as  regards  saving  of  time  in 
observation,  or  accuracy  <>f  results.  The  binocular  o» 
tometer  of  Javal  (sec  vol  i.,p.  103)  is  by  far  the  best  and 
is  perhaps  the  only  instrument  of  its" class  with  which 
really  l; I  clinical  work  may  be  dune-. 

Other  Bubjective  methods  of  dioptoinetry,  in  whj 


J==~ 
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cylindrical  ami  two  spherical  glasses. f  The  glasses  of 
the  trial-case  should  be  set  in  rings  of  "spun"  brass, 
with  very  thin  flanges  like  the  wheels  of  a  railway  car- 
riage, so  that  the  flanges  of  any  two  glasses  may  be  placed 
in  contact,  and  fitted  into  a  single  groove  in  the  trial 
spectacle-frame  (Fig.  3634V6  This  frame  should  be 
provided  with  adjustments  for  holding  the  glasses,  in 
a  vertical  position,  at  a  suitable  distance  (13  mm.)  in 
front  of  the  vertex  of  the  cornea,  and  also  for  accu- 
rately centering  the  glasses  in  front  of  the  two  eyes.  It 
is  also  very  convenient  to  have  a  rotary  adjustment,  by 
means  of  which  the  axis  of  the  cylindrical  glasses  (also 
of  the  prisms  and  the  stcnopaio  disks)  may  be  set  at  any 
required  angle.  Trial  frames  of  fairly  satisfactory  con- 
struction are  now  furnished  by  most  of  the  instrument- 
makers,  although  much  is  still  to  be  desired  on  the  score 
of  lightness,  .simplicity,  and  compactness.  Fig.  2635 
shows  one  of  the  most  complete  forms. 

Bj  enlarging  the  series  of  test-letters  through  the  addi- 
tion of  a  few  numbers,  so  as  to  extend  its  range  to  say 
0.1  metre,  the   position   of  the   near-point   (p)  may  often 

be  determined  by  direct  observation.     Oftener,  however, 

we  determine  the  position  of  //  after  having  provisionally 
corrected  the  eye  for  distant  vision,  by  means  of  glasses; 
for  practical  purposes  it  is  generally  sufficient  to  measure 
the  distance  (Pi)  of  the  binocular  near-point  [pt)%  from 
the  anterior  nodal  point  of  the  eye. 

We  may  also  use  the  card  of  test-letters  for  the  direct 
determination  of  the  grade  of  myopia,  by  simply  noting 

the  greatest  distance  at  which  the  letters  corresponding 
to  that  distance  are  distinctly  recognized.      In   the  lower 

grades  of  myopia  good  measurements  may  often  be  made 

in  this  manner,  but  in  the  higher  grades  tin1  convergence 

of   the  visual    axes   is   ordinarily  attended  with   some  do- 

*  The  trial-cases,  as  made  up  by  the  Instrument-makers,  Invariably 
lack  some  of  the  glasses  and  accessories  mentioned  in  the  text;  a  trial- 
posed   according  to  definite  specifications, 
and  spaoe  should  be  provided  in  the  ho*  for  some  additions 

+  A-  .in  example  of  a  limited  series  of  trial-glasses,  the  following  com- 
bination  i-  suggested  as  sufficient  for  nearlj  all  purposes;  Spherical 
glasses,  .-..niv  and  concave.   In   ps  76,1,1.26,   1.60, 

1.75,2,  8.26,2.50.8.76,8,8,  8.  18,  16,18  I  ■  17  68 glasses;  cylin- 
drical glasses,  ooncavn  only,  single,  Nos.  ,86,  ,60,  .75,  1,  1  '-'•">.  1.60,  1.76, 
8.  8  ■.'■"•.  8.60,  8.76,  S,  8.60,  I .  i  B,7,  B,  8,  10      88  glasses  :  total, 

■  I  Co  these  ahonld  be  added  al  leas!  twelve  prl 

ranging  from  1"  to  13°.     Bee  Trans.  An..  OphL  Soc,  1878. 

( The  binocular  near-pa  the  nearest  point  of  distinct  vi 

when  air  made  i"  converge  upon  a  n<  ir  object  :  the  abeo- 

lut.'  near-poinl  (p)  is  the  nearest  point  of  distinct  vision  with  a  single 
eye  when  ita  overed  and  assumes  a  position  <  Bncein 

of  th  it  which  corresponds  to  the  distance  of  the  object,    Bee  Don- 
On  the  Anomalies  of  accommodation  and   Retraction  of  the  Eye, 
chapter  iii.    New  Sydenham  Society:  London,  IMS-I. 


recognition  and  naming  of  test-letters  or  other  similar 
objects  is  not  required   of  the  patient,   turn    upon  the 
measurement  of  circles  of  confusion  in  the  retinal  i 
on  the  appreciation  of  differences  in  the  size  of  I 
inal  images  in  certain  types  of  ametropia,  on  the  mixing 
of  colors  in  the  retinal  image  through  the  overlapping 
of  circles  of  confusion  of  different  colors,  and  on  the  an- 
alysis of  compound  colors  through  the  chromatid 
ration  of  the  eye. 

A  point  of  light,  such  as  the  flame  of  a  small  taper  or 
gas-jet,  viewed  from  a  distance  of,  say,  five  mi  I 
by  an  emmetropic  eve  as  a  bright  point,  with  some  indi- 
cation of  bright  rays,  as  in  the  familiar  picture  of  a  star 
(see  vol.  i.,  pp.  404  and  4<t.j).  The  same  point  is  seen  by 
a  myopic  eye,  or  by  a  hypermetropic  eye  in  a  state  of  ac- 
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commodative  relaxation,  under  the  form  of  a  bright  spot 
(circle  of  confusion)  of  a  greater  or  less  diameter 
mined  by  the  grade  of  ametropia  and  by  the  size  of  the 
pupil.  When  the  pupil  is  fully  dilatetl  by  a  mydriatic, 
the  size  of  the  circle  of  confusion  is  approximately  pro- 
portionate to  the  degree  of  ametropia,  so  that  a  pretty 
exact  measurement  may  be  made  by  simply  noting  the 
distance  at  which  two  tapers  must  lie  placed,  one  from 
the  other,  in  order  to  make  the  two  circles  of  confusion 
touch  each  other.  Thomson'-"  has  devised  an  apparatus 
(Fig.  2636)  in  which  two  small  gas- jets  are  - 
a-  to  admit  both  of  varying  the  distance  between  the  two 
lights  and  of  altering  their  direction  to  correspond  to 
different  ocular  meridians;  the  degree  of  ametropia  is 
read  oil'  directly  from  a  scale  which  forms  a  part  of  the 
instrument.  This  method  is  both  simple  and  pra 
and  it  may  be  made  to  yield  very  excellent  results  in  a 
large  proportion  of  i 
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By  making  the  effective  area  of  the  pupil  very  small, 
as  in  looking  through  a  pinhole  pricked  in  a  blackened 
card,  the  circles  of  confusion  may  be  so  reduced  in  size 
as  to  admit  of  tolerably  distinct  vision  even  in  the  higher 
grades  of  ametropia.  If  two  pinholes  are  pricked  in  the 
card,  at  a  distance  of,  say,  four  millimetres  from  each 
other,  a  pretty  distinct  image  of  a  test-object  will  be 
formed  by  the  rays  passing  through  each  of  the  pinholes, 
but  the  two  bundles  of  rays  will  fall  upon  different  parts 
of  the  retina  whenever  the  eye  is  f ocussed  for  any  distance 
other  than  that  of  the  object,  This  experiment,  first  de- 
scribed by  Scheiner.'-7  has  been  utilized  in  the  optometers 
of  Porterfield,'28  Young,29  Stampfer,  and  others,  and  has 
been  further  developed  in  a  method  for  the  clinical  in- 
vestigation of  ametropia  by  Thomson 30  (see  vol.  i.,  p. 
404).^ 

Tne  doubling  of  the  retinal  image  of  a  test-object 
through  the  deflection  produced  by  a  thin  prism  the 
edge  of  which  bisects  the  pupil,  as  in  the  ophthalmometer 
of  Javal  and  Schiotz,  has  been  utilized  by  Culbertson31  as 
the  basis  of  a  method  of  subjective  dioptometry.  The 
test-object  is  a  white  disk  of  about  the  size  of  No.  60 


Fig.  2636. 

(metric  series)  of  Snellen's  test-letters,  placed  at  such  a 
distance  (five  metres,  more  or  less)  that  an  emmetropic  eye 
sees  the  two  images  of  the  disk  exactly  in  contact  at  their 
margins.  Inasmuch  as  in  typical  (axial)  hypermetropia 
the  retinal  images  are  smaller,  and  in  (axial)  myopia 
larger,  than  in  emmetropia,  the  two  images  are  seen  sep- 
arated by  a  certain  interval  when  viewed  by  a  hyperme- 
tropic eye,  and  more  or  less  overlapped  when  viewed  by 
a  myopic  eye.  When  the  ametropia  is  corrected  by  a 
neutralizing  (convex  or  concave)  glass,  placed  at  the  an- 
terior focus  of  the  eye  (about  thirteen  millimetres  in  front 
of  the  cornea),  these  differences  in  the  size  of  the  image 
disappear  *  and  the  two  disks  appear  exactly  to  touch  each 
other.  To  detect  astigmatism  the  eye  is  first  corrected 
for  contact  of  the  two  images,  in,  say,  the  horizontal  me- 
ridian, after  which  the  prism,  which  covers  one  half  of 
the  pupil,  is  so  turned  as  to  make  the  line  connecting  the 
centres  of  the  two  images  correspond  in  direction  to  other 
ocular  meridians  in  succession.  The  difference  in  the 
values  of  the  two  spherical  glasses  which  bring  the  im- 
ages exactly  into  contact  in  the  meridians  of  greatest  and 
of  least  refraction  is  an  approximate  measure  of  the  de- 
gree of  astigmatism. 

*  H.  Knapp  first  called  attention  to  the  fact  that  "  spectacles  worn 
half  an  inch  before  the  eye  do  not  alter  the  position  of  the  first  cardinal 
points,  nor  the  focal  lengths  of  the  eye."  Transactions  of  the  American 
Ophthalmological  Society,  1869. 


"When  a  colored  test-object,  in  a  field  of  a  contrasting 
color,  is  viewed  by  an  eye  adjusted  for  some  distance 
other  than  that  of  the  object,  the  circles  of  confusion,  rep- 
resenting parts  of  the  object  and  of  the  field  adjacent  to 
the  line  of  demarcation  of  the  two  colors,  overlap  in  the 
retinal  image  and  form  the  combination-color  proper  to 
the  mixture.  The  experiment  succeeds  best  when  the 
test-object  and  the  contrasting  field  are  printed  in  trans- 
parent colors  and  viewed  by  transmitted  light.  A  sheet 
of  ground  glass  coated  with  varnish  colored  blue  by  ultra- 
marine, with  a  small  central  area  similarly  painted  with 
carmine,  makes  an  excellent  test-object  for  this  purpose  ; 
the  two  transparent  colors  should  be  separated  by  a  thin 
black  line  (see  Plate  XXIV.,  Fig.  I.).  When  the  test- 
object  is  hung  in  a  window,  and  is  viewed  from  the  op- 
posite side  of  the  room,  the  central  (red)  spot  is  seen  in  its 
actual  color  when  the  eye  is  accurately  focussed  for  its 
distance,  but  in  a  combination  (purple)  tint  whenever  the 
eye  is  focussed  for  some  other  distance.  The  difference 
between  the  carmine-red  and  the  combination-purple  is 
especially  striking  in  astigmatism,  when  the  test-object 
is  made  up  of  radiating  lines  of  carmine,  in  the  blue  field 
(see  Plate  XXIV.,  Fig.  II.),3'2  and  the  eye  is  corrected  for 
one  of  its  principal  meridians  by  means  of  the  appropriate 
spherical  (convex  or  concave)  glass. 

The  absence  of  the  usual  phenomena  of  chromatic 
aberration  in  ordinary  vision  is  not  due  to  any  optical 
correction,  as  in  our  perfected  dioptric  instruments,  but 
is  rather  to  be  explained  as  an  effect  of  the  simultaneous 
infpression  made  by  complementary  colors  upon  the  same 
retinal  elements.  If  we  look  at  a  distant  point  of  light, 
through  a  prism  of,  say,  sixty  degrees  angle,  the  spectrum 
will  be  seen  under  the  form 
of  a  triangle,  whose  apex 
will  be  either  in  the  red  or 
in  the  violet,  according  as 
"  the  focus  of  the  eye  is 
adapted  to  collect  the  red  or 
the  blue  rays  to  a  point  ;"33 
in  other  words,  according  as  the  eye  is  slightly  myopic 
or  hypermetropic.  In  the  condition  of  perfect  emmetro- 
pia the  spectrum  is  seen  under  the  form  of  a  double  tri- 
angle in  which  the  narrowest  part  lies  in  the  very  strongly 
luminous  yellow  region.  The  impression  made  by  a 
point  of  white  light  upon  any  single  cone  of  the  retina 
is,  therefore,  compounded  of  the  spectral  yellow  and  a 
composite  yellow,  made  up  of  the  red  and  the  green  rays. 
This  mixed  yellow  is,  moreover,  superimposed  upon  a 
field  of  diffused  violet,  which  must  tend  further  to  modify 
the  yellow  so  as  to  approximate  it  more  or  less  closely  to 
white. 

The  chromatic  aberration  of  the  eye  reveals  itself 
very  clearly  in  looking  at  a  point  of  light  of  which  all 
but  the  blue  and  red  rays  have  been  extinguished,  by  the 
passage  of  the  beam  through  a  sheet  of  cobalt-blue  glass.34 
Looking  through  suph  a  glass  an  emmetropic  eye,  fo- 
cussed for  the  distance  of  the  light,  sees  it  of  a  nearly 
uniform  purplish-blue  tint,  with  an  inconspicuous  halo 
of  a  clearer  blue  ;  a  myopic  eye  sees  the  same  light  red, 
with  a  blue  halo  ;  and  a  hypermetropic  e}-e,  uncorrected 
by  accommodation,  sees  it  blue,  with  a  red  halo  (see  Plate 
XXIV.,  Fig.  III.).  To  measure  the  grade  of  ametropia 
it  is  only  necessary  to  find  the  spherical  (concave  or  con- 
vex) glass  which,  added  to  the  cobalt  glass,  gives  the 
picture  of  a  blue  light  slightly  fringed  with  a  clearer 
blue. 

An  emmetrope,  looking  at  a  red  and  a  green  light,  like 
those  carried  by  vessels  and  used  also  as  railway  signals, 
sees  the  two  lights  of  the  same  magnitude  ;  a  myope  sees 
the  green  light  as  a  circle  of  confusion  which  is  always 
larger  than  the  image  of  the  red  light  ;  and  a  hyperme- 
trope,  with  imperfect  accommodation,  sees  the  red  light 
larger  than  the  green.  When  the  vision  is  corrected  for 
the  distance  of  the  lights  they  are  seen  in  their  normal  re- 
lation of  equality  in  size.35 

Ophthalmostatometry — from  6tp&a\p6s,  eye,  and  ara-, 
root  of  'La-T-fjixi,  to  stand — is  the  measurement  of  the  posi- 
tion of  the  eyes.  As  the  two  eyes,  working  under  nor- 
mal conditions,  perform  essentially  the  function  of  a  sin- 
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complex  organ,  the  most  important  measurements  are 
those  which  have  to  do  ^v  i t  li  the  two  i  ther  in  re- 

i  ol  their  mutual  distance  and  the  relative  direction 
of  the  visual  axes. 

distance  between  the  two  eyes  maj  be  roughly 
measured  by  looking  the  patient  in  the  face  and  letting 
him  direct  his  gaze  alternately  upon  the  two  eyes  oi  the 
observer,  who,  id  turn,  reads  off  the  position  oi  the  fixing 
i  .■  with  his  fixed  eye  upon  a  rule,  graduated  in  milii- 
in.  tres,  «  hich  may  be  held  in  the  hand  or  mounted  upon 
■  etaele  frame.  The  right  or  left  corneal  margins,  or 
the  right  or  left  margins  or  the  centres  of  the  pupils, 
may  be  taken  as  fixed  :  '        mutual  distance  is 

approximate  measure  of  the  true  Interocular  distt 
The  Inaccuracy  of  this,  as  of  all  objective  methods  of 
measuring  the  interocular  distance,  lies  in  the  fact  that 
the  visual  axis  does  not  exactly  coincide  with  the  geo- 
metrical axis  of  the  eye.  but  in  fact  cuts  the  cornea,  as  a 
rule,  a  little  to  the  inner  (nasal)  Bide  of  its  vertex.    The 

angle  which  the  Visual   axis  makes  with   the  axis  of  the 

cornea  (angle  a  of  Donders)  "  averages  about  fivi 

in  the  emmetropic  eye  ;  it  is  somewhat  greater  in  h\  per- 

metropic  ami  less  in  myopic  eyes,  and  in  very  high 
grades  of  myopia  it  may  even  be  negative,  so  that  the 
\  isual  a.xis  may  cut  the  cornea  at,  or  a  little  to  the  outer 

side  of.  its  vertex.  <  Objective  measurements  of  the  inter- 
ocular distance  are,  therefore,  ordinarily  a  little  too  large, 
though  sufficiently  accurate  for  almost  all  practical  pur- 

poses. 

If  we  place  a  diaphragm,  with  a  central  perforation  of, 
say,  one  millimetre  in  diameter,  in  each  of  the  clips  of  a 
trial  spectacle-frame,  and  adjust  the  distance  of  each 
from  the  median  line  of  the  nose  so  that  the  image  of  a 
distant  vertical  line  shall  he  seen,  by  the  patient,  bisect- 
ing the  small  circular  field  as  defined  by  the  margins 
of  the  perforation,  the  distance  between  the  centres  of 
the  two  perforations  will  be  tbe  true  measure  of  the 
distance  of  the  twro  (parallel)  visual  axes  from  each 
other." 

The  "  chiastometer  " — from  xiacrr^<  crossed — of  Lan- 
dolt.  is  a  long  box,  with  two  sight-holes  at  one  end,  and  a 
diaphragm  placed  midway  between  the  farther  end  of  the 
box  and  the  plane  of  tbe  centres  of  rotation  of  the  two 
eyes  of  the   patient  when  his  eyes  are  applied  closely  to 

the  two  sight-holes.  In  this  diaphragm  is  a  narrow  ver- 
tical slit,  and  at  the  farther  end  of  the  box  are  two  slid- 
ing covers,  each  with  a  small  perforation  or  a  narrow 
vertical  slit.  The  patient,  looking  into  the  box,  directs 
each  eye  in  turn  toward  the  slit  in  the  central  diaphragm, 

through  which  the  eye  receives  light  whenever  the  slid- 
ing cover  at  the  opposite  Corner  of  the  box  is  mi  adjusted 

that  its  perforation,  the  central  slit,  and  the  centre  oi  rota- 
tion of  the  eyeball  arc  all  in  the  same  line.  Tbe  distance 
between  the  two  Openings  in  the  sliding  covers  is  equal 
to  the  distance  between  the  centres  of  rotation  of  the  two 

eves. 

To  measure  any  deviation  of  the  optic  axes  from  par- 
allelism, when  the  patient  fixes  his  gaze  upon  a  distant 
object,  it  is  only  necessary  to  bold  a  lighted  candle  in 
front  of  the  deviated  eye,  say,  at  a  distance  of  one  foot. 
and  to  move  the  candle  in  different  directions  until  its 
image,  as  seen  reflected  in  the  cornea,  occupies  a  posi- 
tion central  to  the  pupil  when  viewed  from  a  station 
just  behind  the  light.  The  angle  at  which  the  light 
must    be    held    to   one    Bide    of    a    line    drawn    from    the 

centre  of  the  observed  eye  to  the  (very  distant)  point 
tixed  by  the  other  eye  is  the  measure  of  the  angular  dis- 
placement of  the  deviated  eye  ;  it  may  be  conveniently 

measured   Upon   the   are    of   a    perimeter,   the   eye  whose 

deviation  is  to  be  measured  being  at  the  centre  of  the  arc 
i  Landolt). 

Ophthalmotropometry— from  <xp$a\u6t,  eye,  and  rpoir-h. 
turning— is  the  measurement  of  the  movement  of  the 

eyeballs.  The  most  important,  from  a  clinical  stand- 
point, are  the  measurements  of  the  mutual  relations  of 
the  recti  intend  and  recti  extend  muscles,  and  of  defects 
in  motility  dependent  on  muscular  paresis. 

Closely  related  to  the  mar  point  i  p)  of  accommodation 
is   the    near  point    for   convergence;    and   as   wc   express 


the  distance  of  the   former  from  the  anterior  nodal  point 
in  terms  of  dioptre  measure  the  distance  of  the 

latter  from  the  centres  of  rotation  of  the  two  eye  s.  in  t]Je 
equivalent  metre-angles.  "  We  may.  therefore,  conveni- 
ently employ  the  r_\  mbol  /;  for  the  near-point  of  <  ouver- 
L'eiii  e.  and  P  for  the  common  distance  of  ;/'  from  the  , 
tres  of  rotation  ot  the  eyes;  ,-  and  K  may  be  similarly 
i  to  designate  the  far-point  tor  convergence  and  the 
distance  of  this  far-point  from  the  t..  rota- 

tion. ' 

In  insufficiency  of  the  recti  interni,  not  amounting  to 
strabismus  divergens,  the  phenomenon  of  double  vi 
(see  Diplopia) does  not  ordinarily  manifest  itself  so  long 
as  it  is  possible  to  maintain  the  fusion  of  the  two  retinal 
images  through  the  forced  exercise  of  the  convergence ; 
if,  however,  we  displace  one  of  the  retinal  images  up- 
ward or  downward,  by  means  of  a  prism,  the  insutiicii 
of  the  interni  immediately  reveals  itself  by  a  crossing  of 
the-  images,  which  then  assume  an  oblique  direction,  "one 
to  the  other,  instead  of  the  vertical  direction  proper  to  the 
action  of  the  prism.  The  measure  ol  the  insufficiency  is 
the  prism,  with  edge  turned  horizontally  out  ward,  which 
is  required  to  convert  the  oblique  into  a  vertical  diplopia. 
This  test  may  be  applied  both  at  a  long  range  and  at 
shorter  distances  :  il  reveals  the  state  of  the  convergence 
as  related  to  the  degree  of  accommodation  winch  is 
brought  into  play  at  the  particular  distance.  Any  insuf- 
ficiency that  may  be  revealed  by  this  test  after  tbe  cor- 
rection of  the  refraction  by  neutralizing  glasses  is  to 
be  regarded  as  the  actual  insufficiency  of  the  recti  in- 
terni. 

Insufficiency  of  the  recti  externi,  or  preponderance  of 
the  recti  interni,  is  tested,  mutatis  mutandis,  in  the  same 
manner  as  insufficiency  of  the  interni. 

In  paresis  of  one  of  tbe  recti  interni  the  near-point  for 
convergence  {p")  recedes  from  the  eyes,  the  degree  of  re- 
cession varying  from  zero  when  the  eyes  are  turned  to 
the  unaffected  side,  to  a  maximum  when  the  eyes  are 
turned  in  the  opposite  direction.     The  measurement 
the  position  of  p<  should  be  made  when  the  patient  i 
directly  forward  ;  a  metre-stick,  divided  into  aliquot  pi 
may  be  used,  and  the  distance  noted  at  winch  a  thin  rule, 
held  vertically  against  the  metre-stick,  first  appi 
bled  on  approaching  the  eyes.     The  denominator  of  the 
fraction  of  a  metre  thus  measured.  4,  i,i,  etc..  is  the 
measure  of  the  maximum  convergence  in  metre-angles. 
In  paresis  of  one  of  the  recti  externi  the  far-point 
convergence  (/*)  approaches  the  eyes;  the  measurement 
of  its  position  and  of  the  minimum  convergence  in  mi 
angles  is  similarly  obtained  by  means  of  the  metre-stick 
and  rule. 

Binocular  vision,  conditioned  on  tbe  simultaneot 
ception  and  comparison  of  the  two  retinal  images  of  the 
object  upon  which   the   two  eyes   are    directed,   is  i 
easily  tested  by  means  of  the  stereoscope.     Rejecting  all 
representations  of  objects  in  which  Solid  forms 
gested  by  perspective,  as  is  almost  always  the  i 
photographs  of  objects  in  nature,  we  make  use  of  dia- 
grams of  the  simplest  possible  construction  ;  a  few  exam- 
ples of  these  are  shown   in    the  figures   on    page  357.* 
Viewed  in  the  stereoscope  Fig.  -Jti:S7  is  seen  as  two  <i  - 
the  one  vertically  above  the  other,  but  lying  in  two  differ- 
ent planes  at  different  distances  from  the  observer;  Ihe 
upper  disk,  which  is  perceived  through  the  combination 
of  two  component  images  under  a  lesser  degree  of  i 
\.  rgence  of  the  visual  axes,  appears  to  be  the  more 
tant,  but.  as  the  retinal  images  are  all  of  the  same  B 
the  upper  disk  appears  also  to  be  larger  than  the  lower 
disk  ;  if  we  invert  the  slide  in  the  stereoscope  the  upper 
disk  will  appear  to  be  nearer  and  smaller  than  the  lower 
disk.      Fig.  'Jii:>S  shows  a  circle  and  an  ellipse,  which  I 
be  considered  as  two  different  perspective  view  >  of  one  and 
the  same  larger  ellipse ;  when  the  two  images  are  < 
bined  by  '.he  stereoscope  a  horizontally  elongated  ell 
is  perceived,  and  this  ellipse  is  seen  rotated  about  its  verti- 
cal diameter  as  an  axis  ;  if  we  invert  the  slide  the  elli 
will  be  seen  rotated  in  the  opposite  direction.     In  1 
',T>:S!t  the  ellipse  is  seen  to  tip  backward  or  forward,  ac- 
cording as  the  slide  is  placed  in  the  stereoscope  in  th* 
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position  shown  in  the  plate,  or  inverted.  Fig.  2640 
Bhows  a  combination  oi  a  ring  with  a  white  centre  and  a 
black  <li-k  oi  the  Bame  diameter ;  thi  effect  is  thai 
mirror,  or  rather  of  a  shining  Burface  polished  with  plum- 
When  these  slides  are  viewed  in  the  usual  way  in 
a  stereoscope  th<  binocular  perception  is  the  resull  in  pari 
of  the  simulta as  perception  ol  two  component  im- 
ages formed  upon  slightly  non  correspondent  parts  of 
the  two  retinae,  and  in  part  of  changes  in  the  convergence 
ni  the  visual  axes  in  viewing  different  parts  of  the  i  -« i « -  - 
ture ;  the  latter  element  is  eliminated  when  the  slide  is 
illuminated  for  but  an  instant  bj  means  of  an  electric 
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ORANGES.  SWEET  AND  BITTER.  The  rind  of  these 
delicious  fruits,  and  the  essential  oils  obtained  from  them, 
as  well  as  thoBeof  the  flowers,  are  employed  in  pharmacy 
and  medicine  as  flavors,  without  having  much  of  any 
therapeutic  activity.  It  is  questionable  whether  the  trees 
producing  the  two  kinds  are  really  specifically  distinct 
from  each  other;  but  as  they  do  not  appear  to  run  to- 
gether very  closely,  anil  arc  very  well  separate!  as  mar- 
ket products,  ii  is  usual,  following  Risso,  to  grant  specific 
distinction. 

1.  Citrus  Auraniium  Risso,  the  Sweet  Orange,  is  a 
familiar  plant  in  all  warm  countries  It  is  a  small,  rather 
slow-growing  tree,  with  hard  wood,  an  upright,  much- 
branched  trunk,  bearing  a  well  rounded,  rather  close 
head.     Leaves  numerous,  thick,  evergreen,  smooth  and 


shining,   oval  ;   the  blade  articulated   to  the  distinctly 

9  petiole.    Flowers  axillary,  perfect,  regular,  large, 

fragrant,  white;  calyx  short;   petals  five,  long,  fleshy, 

spreading;    stamens  numerous;   ovary   free,   eight-  or' 

more  I  oral  ovules  in  each  cell.      The  lease-  and 

petals  are  fragrant,  anil  show  by  transmitted  light  pellucid 
spot-  indicating  the  large  oil  reservoirs  in  their  parea- 
chyme.     The  fruit  is  the  well-known  Orange,  and 
no  description  (see  Fig.  2641  i. 

('.  vulgaris  Risso,  the  source  of  the  Hitter  or  Seville 
Orange,  is  a  smaller  tree,  with  a  closer  head,  larger,  more 
fragrant  flowers,  and  a  rougher,  darker,  sour,  and  hitter 
fruit.  This  plant  is  also  rather  more  spiny  than  the 
other,  and  propagates  more  true  from  seed.  Both  the 
above  plant-  have  developed  numerous  vari 
Cially  the  former,  of  which  nearly  fifty  have  been  de- 
scribed, and  which  must  be  propagated  by  grafting,  as 
those  Of  the  apple  and  oilier  fruits  are. 

The  home  of  the  Orange  is  in  Asia,  either  Northern 
India  or  China,  but  its  wild  state  is  .scarcely  known,  so 


Fig.  2641. — Sweet  Orange  Flower  and  Half  of  Fruit.    (Baillon.) 

long  and  ompletely  has  it  been  domesticated.  It  was 
introduced  into  Europe  in  the  fifteenth  century,  and  is 
now  cultivated  in  most  warm  countries.  Those  of  our 
market  come  largely  from  Messina  and  Valencia,  and  in 
rapidly  increasing  quantities  from  Florida.  California 
and  the  West  Indie-  also  supply  a  considerable  number. 

The  officinal  products  are  . 

Orange   "Flowers  (Aurantii  Flares,  I*.   S.  Ph.). — The 
partly  expanded  fresh   flowers  of  either  spi 
the  same  flowers  preserved  in  half  their  weight  of  salt. 
It  is  needless  to  say  that  these  flowers  in  cither  of  the 
above  conditions  are  not  to  be  found,  in  Northern  shops 
at  hast.     Dried  orange  flowers  are  to  be  had,  imported 
from   Europe,  and  good  in  proportion  to  their  fres 
They  are  only  used  for  their  perfume,  or,  "  when  I 
as  a  source  of  the  distilled  oi!  and  water  (Aqua  A 
(ii.  I".  s.  Ph.  ;  Oleum  Aurantii  Florum,  V.  S.  Ph.,  Nc 
roli). 

Orange  Peel. — Of  this  the  two  varieties  arc  always  kept 
distinct ;  Bitter  <  (range  Peel  (Aurantii  Amai 
S,  l'b  :  Aurantii  Cortex,  Br.),  from  ( 
di-h  or  brownish-green  color,  a  very  bitter  and  aromatic 
taste.     Sweet  Orange  Peel  (Aurantii  Dulcis  Cortex)  is  C& 
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an  orange-yellow  color,  sweeter,  less  fragrant,  and  less 
bitter.  Both  should  be  peeled  with  a  knife,  so  as  to  get 
but  little  more  than  the  outer  glandular  layer  of  the  rind. 
Thev  come  in  long,  curling  ribbons,  about  half  an  inch 
wide.  From  the  first,  a  Fluid  Extract  and  Tincture  (Ex- 
tractum  Aurantii  Amavi  Fluidum,  \  ;  Tinctura  Aurantii 
Amari,  U.  S.  Ph.,  i)  are  made  ;  from  the  second,  a  syrup 
and  another  tincture  (Syrupus  Aurantii,  T^j  ;  Tinctura 
Aurantii  Dulcis,  U.  S.  Ph.,  t),  all  used  for  flavoring.  Of 
the  unofficinal  products  there  are  many,  among  them 
the  little  unripe  fruits  (orange  berries,  Fructus  Aurantii 
Tmmaturi,  Ph.  G.,  "  petits  Grains"),  the  oil  of  the  leaves, 
curiously  called  Essence  des  petit  Grains,  etc.  The  flow- 
ers and  the  oils  of  the  sweet  and  bitter  orange  are  also, 
nominally  at  least,  offered  as  separate  products,  of  which 
the  1;  tter  are  usually  finer  and  considerably  more  expen- 
sive. 

Co>fposition. — The  flowers  contain  about  half  of  one 
per  cent. — those  of  the  bitter  more  than  the  sweet — of  the 


Fig.  26-15.— Bitter  Orange  Tree  ;  Flowering  Branch.     (Baillon.) 


me?ilial  oil  above  mentioned,  and  usually  called  Neroli, 
or  less  properly,  "Oil  of  Neroli."  It  is  a  brownish  liquid, 
having  a  very  agreeable  odor.  The  Peel  also  contains 
the  Oil  of  tTie  Peel,  differing  in  flavor  from  the  above,  and 
further,  that  of  the  bitter  differing  slightly  from  the 
sweet.  Both  varieties  are  officinal,  without  distinction, 
as  Oleum  Aurantii  Cortex.  These  two  oils  (of  the  peel) 
are  obtained  by  mechanical  processes  similar  to  those  used 
for  separating  the  oils  of  Lemon  and  Bergamot  (q.  v.) ; 
that  of  the  flowers  is  distilled.  The  Peel  contains  also  a 
pleasantly  bitter,  crystalline,  neutral  principle,  liesperidin, 
common  to  the  peels  of  the  other  fruits  of  the  genus. 

Action  and  Uses. — This  paragraph  is  almost  unneces- 
sary in  view  of  the  details  above  given.  None  of  the 
above  products  is  given,  excepting  as  an  adjuvant  or  fla- 
vor. The  oil  is  stomachic,  stimulant ;  the  bitter  probably 
tonic.  Orange  pulp  or  juice  is  a  pleasantly  refrigerant 
article  of  sick  diet.  It  contains  sugar  and  a  little  citric 
acid. 


Allied  Plants. — The  numerous  varieties  of  Citrus 
are  usually  divided  among  the  following  species,  after 
Risso  : 

Citrus  vulgaris  Risso,  C.  Aurantium  Risso,  Bitter  and 
Sweet  Oranges. 

C.  Bergamia  Risso,  Bergamottes. 

C.  Limonuui  Risso,  Lemons  and  Limes. 

C.  Limetta  Risso,  "  Limettes,"  cultivated  like  Berga- 
mottes for  the  oil  obtained  from  the  rinds. 

0.  Medico,  Risso,  Citrons,  and,  finally, 

C.  Deeumana  Linn.,  the  Shaddocks,  whose  enormous 
and  sweetish  fruits  are  eaten  like  oranges.  All  the  above 
species  are  supposed  to  have  had  their  origin  in  Northern 
India.  JEgle  marmelos  Corr. ,  Bael.,  is  distinguished  from 
Citrus  by  its  dry,  non-edible  fruit,  and  its  three-parted 
leaves  ;  the  fruit  is  used  as  a  medicine  in  India,  and  now 
and  then  seen  as  a  rarity  in  the  shops  of  this  country. 
The  order  Rutacem,  including  Aurantias  as  a  subdivision, 
is  a  large  one,  distributed  over  the  warmer  parts  of  both 
hemispheres.  Its  species  are  generally  fragrant.  The 
following  are  of  medical  interest :  Ruta  graveolens  Linn., 
Rue;  Dic'tamnus  Albus  Linn.,  Fraxinella;  Cusparia  tri- 
foliate Engl.,  Angostura  Bark  ;  Pilocarpus  pennatifolius 
Lemaire,  etc. ;  Barosma,  several  species  of  which  furnish 
Buchu  ;  Xanthoxylum,  etc. 

Allied  Drugs. — The  Citrus  species  form  a  very  nat- 
ural therapeutic,  or  rather  dietetic  group  of  themselves. 
The  action  of  their  oils  resembles  that  of  the  less  irritat- 
ing essential  oils  in  general  (see  Anise),  that  of  their  bit- 
ter principle  is  probably  like  that  of  the  milder  bitters  ; 
the  sugar  and  acid  of  their  fruits  make  them  a  most  re- 
freshing addition  to  the  table,  either  of  the  well  or  of  the 
sick.     Sour  varieties  of  all  the   species  are  used  in  the 

manufacture  of  citric  acid,  while  the  bitter  ones  are 

made  into  jams,  etc.,  with  sugar.  W.  P.  Bolles. 

ORBIT,    DISEASES    AND     INJURIES    OF    THE. 

These  affections  have  great  interest  and  importance, 
not  only  with  reference  to  the  preservation  of  sight, 
but  on  account  of  the  close  topical  and  vascular  con- 
nection of  the  contents  of  this  cavity  with  other  parts, 
particularly  the  brain,  and  the  difficult  and  serious 
problems  in  diagnosis  and  prognosis  which  they  fre- 
quently offer.  They  are,  comparatively,  not  very 
common.     The  one  most  frequently  met  with  is 

Orbital  Cellulitis. — This  is  not   generally  diffi- 
cult to  recognize.     It  is  usually  an  acute  disease,  and 
often   of   a   violent    inflammatory    character.      Pain, 
which  is  a  prominent  symptom,  is  in  proportion  to  the 
degree  of  swelling  and  consequent  pressure,  and  when 
this  is  excessive  is  very  intense.     It  is  referred  to  the 
ball  and  orbit  and  to  the  parts  of  the  face  to  which 
the  ramifications  of  the  ophthalmic  branch  of  the  fifth 
nerve   are   distributed,  and  is  always  increased  by  the 
slightest  backward  pressure  of  the  globe.     The  conjunc- 
tiva is  congested  and  soon  becomes  chemosed,  and  the  lids 
are  swollen  and  cedematous  and  have  an  erysipelatous 
appearance. 

The  most  striking  symptom  is  the  exophthalmos,  which 
is  decided,  even  in  slight  cases  and  in  the  early  stages. 
The  diplopia  resulting  from  displacement  of  the  eyeball 
is  sometimes  among  the  first  symptoms,  and  may  even 
occur  before  the  exophthalmus  attracts  attention.  In 
severe  cases,  particularly  if  an  abscess  is  formed,  the  pro- 
trusion of  the  ball  may  be  so  great  that  the  lids  can  no 
longer  cover  the  cornea.  The  movements  of  the  eye  are, 
of  course,  restricted  and  painful,  or  it  may  be  completely 
fixed  in  its  unnatural  position. 

More  or  less  constitutional  disturbance  is  to  be  ex- 
pected, and  the  formation  of  pus  is  usually  announced 
by  well-marked  rigors.  Suppuration  is  the  rule,  but  a 
few  cases  end  in  resolution,  a  result  said  to  be  much  more 
frequent  in  children  than  in  adults.  This  form  of  the  dis- 
ease is  sometimes  called  "  cedematous  cellulitis."  When 
an  abscess  i^  evacuated  spontaneously,  the  pus  escapes 
through  the  skin  of  the  lids,  near  the  superior  or  inferior 
orbital  margin,  or  sometimes  behind  the  lids,  through  the 
palpebro-ocular  fold  of  the  conjunctiva.  In  the  latter 
case  the  disease  is  sometimes  mistaken  for  purulent  con- 
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junctivitiB  In  rare  cases  orbital  cellulitis  assumes  a 
chronic  form,  and  ends  by  the  escape  of  pus  only  after 
the  lapse  of  months  or  years  There  may  be  little  or  no 
paii),  and  no  decided  Bymptom  bul  the  exophthalmus. 
There  is  likely  to  be  periostitis  or  caries  in  such  1 1 

Etiology,  idiopathic  cellulitis  is  bo  ran-  that  Pagen- 
Btecher  Is  disposed  to  deny  its  occurrence,  and  to  main- 
tain thai  cases  described  as  Buch  have  been  due  to  the 
extension  of  inflammation  from  a  focus  which  bad  es- 
caped the  attention  of  the  observer  [Arch,  of  Oph.,  vol. 
xiii.).  Primary  cellulitis  in  healthy  adults  must  be 
considered,  to  saj  the  least,  a  verj  unusual  affection, 
but  ii •>  occasional  occurrence  In  delicate  children  is  gen- 
erally admitted.  Perhaps  the  mosl  frequent  causes  arc 
did  it  injuries  of  the  orbital  tissue  and  extension  <>f  local 
Inflammation  from  neighboring  parts.  Operations  upon 
the  appendages  of  the  eye,  or  even  upon  the  ball  itself, 
are  sometimes  followed  by  this  complication.  Bu\\  (Am. 
Jour.  Med.  8ci.,  July,  1878)  reports  a  case  following  ex- 
cision of  u  prolapsed  iris,  and  one  after  iridectomy  for 
glaucoma.  A  number  of  cases  have  been  recorded  in 
which  an  inflammation  of  the  maxillary  antrum,  excited 
by  carious  teeth,  or  by  an  injury  to  the  alveolar  processes 
in  attempts  to  extract  them,  has  extended  to  the  orbit. 
Phlegmonous  erysipelas  of  the  face  has  extended  to  the 
orbital  tissue  in  a  number  of  cases.  Finally,  orbital  ab- 
BCess  may  be  the  result  of  a  metastatic  process  in  puer- 
peral fever,  phlebitis,  typhus,  carbuncle,  etc.  While 
thrombosis  01  the  orbital  vein  necessarily  occurs  in  or- 
bital phlegmon,  and  may  extend  to  the  cavernous  sinus, 
orbital  cellulitis  may  have  its  origin  in  suppurative  phle- 
bitis of  the  ophthalmic  vein.  It  is  well  known  that  sup- 
puration may  be  communicated  to  the  ophthalmic  vein 
and  cavernous  sinus  from  abscesses  of  the  lids  or  lips, 
operations  about  the  face,  the  extraction  of  teeth,  and 
especially  from  facial  erysipelas.  In  a  fatal  case  of  sup- 
purative phlebitis  of  the  ophthalmic  vein  and  cavernous 
sinus,  following  malignant  abscess  of  the  tonsil,  Professor 
Panas  (Arch.  d'OpJithai.,  t.  v.)  thinks  the  disease  was 
communicated  through  numerous  anastomoses  which 
have  been  shown  to  exist  between  these  vessels  and  the 
spheno  palatine  vein.  Cases  of  orbital  cellulitis  follow- 
ing diphtheria  are  reported  by  Knapp  and  Heyl  (Xettle- 
ship,  "St.  Thomas's  Hospital  Reports,"  vol.  xi.).  Knapp 
(Arch,  of  Oph.,  xiii.)  has  shown  that  orbital  cellulitis  is 
present  in  all  eases  in  which  blindness  results  from  facial 
erysipelas. 

Diagnosis. — The  conditions  with  which  orbital  cellulitis 
is  most  likely  to  be  confounded  are  periostitis  of  the  or- 
bital walls  and  new  growths  in  the  cavity.  In  periostitis 
the  progress  of  the  disease  is  usually  less  rapid,  and  the 
pain,  though  perhaps  less  severe,  is  an  earlier  symptom  and 
may  even  be  the  tirst.  Except  in  cases  in  which  only  the 
deeper  parts  of  the  orbit  are  affected,  a  tender  spot  can  fre- 
quently be  detected  by  passing  the  finger  as  far  back  as 
possible  and  pressing  against  the  wall.  While  in  cellulitis 
the  eye  is  usually  protruded  directly  forward,  and  its  mo- 
tions are  limited  equally  in  all  directions,  it  is  likely  to 
be  given  a  special  direction  by  the  more  localized  swell- 
ing of  periostitis.  These  two  lesions  may,  however,  Bome- 
times  appear  together,  the  inflammation  extending  from 
the  periosteum  to  the  orbital  cushion.  The  acute  course 
of  cellulitis  will  usually  distinguish  it  from  orbital 
growths.  The  eye  is  rarely  protruded  directly  forward 
by  a  tumor,  and  the  latter  may  often  be  felt  with  the  fin- 
ger The  diagnosis  is.  however,  sometimes  extremely 
difficult,  and  may  prove  a  stumbling-block  to  the  most 
skilful  and  careful  observer.  This  is  well  illustrated  by 
a  case  that  occurred  some  years  ago  in  the  experience  of 
no  less  an  authority  than  Professor  Jaeger.     He  was  sent 

by  the  emperor  to  Milan  to  examine  Marshal  Kadet/ky, 
who  had  been  Buffering  for  tiin  e  months  with  a  high  de- 

free  of  exophtlltllinus  and   ils  accompanying  symptoms. 
Ic  reported  that  the  patient,  who  declined  any  operative 
interference,  was  affected  with  scirrhus  of  the  soft  pans 

of   the  orbit,  which   would   probably   soon   end    his   life. 

Not  long  afterward,  under  homoeopathic  treatment,  there 

Was  a  COpiOUS  discharge  Of   pus.  and   the  eye   returned  to 

iis  normal  position  (Annates  cPOeuUst.,  xxiii.,  p.  14). 


/■    |  norii  —Though  a  large  proportion  of  cases  of  o« 
bital  cellulitis  recover  \\  ithout  serious  injury  to  the  eve, 
the  disease  is  a  dangerous  one  and  places  not  onh 
but  sometimes  life  in  peril.     The  most  frequenl  can 
loss  of  sight  are  injury  to  the  optic  nerve  from  pressure  and 
Stretching,  and  interference  with  the  circulation  in  ti 
t  nil  vessels  of  tin-  retina.     The  tense  cliemosis  may  cause 
the  cornea  to  slough,  or  panophthalmitis  may  result  from 
interference  w  ith  tin-  circulation  of  the  choroid  or  direct 
extension  of  the  inflammation  to  that    membrane.     The 
movements  <>f  the  ball  are  sometimes  permanently  im- 
peded by  cicatricial  contractions  or  atrophy  of  tin 
nal  muscles,  or  their  paralysis  from  injury  to  the  nerves. 
Life  is  threatened  by  direct  extension  of  inflammation  to 
the  meninges,  through  the  sphenoidal  fissure  or  optic  for- 
amen,   or    by  thrombosis   of   the   ophthalmic   vein.     Ac- 
cording to  Berlin  (Craefe-Saemisch.  vol.  vi.),  lata)  pyaemh 
may  result  without  extension  of  thrombosis  beyond  the 
orbit,  or  the  thrombosis  may  extend  to  the  brain  sii 
He  thinks  that  the  latter  condition  may  be  diagnosticated 
positively  if  exophthalmus  occurs  suddenly  in  the-  other 
eye.     Exophthalmus  frequently  results  from  venous  ob- 
struction only,  with  little  or  no  inflammation  of  the  or- 
bital tissue,  and  is  a  constant  and  important  symptom  of 
phlebitis  of  the  cavernous  sinus. 

Treatment  will  necessarily  vary  with  the  violence  of 
the  local  inflammation  and  the  general  condition  of  the 
patient.  In  traumatic  cases,  and  others  occurring  in  per- 
sons in  fair  health,  leeches  may  be  applied  to  the  temple 
in  the  early  Stage  of  the  affection  before  suppuration  has 
commenced.  Even  this  kind  of  depletion,  however,  is  to 
be  condemned  in  the  large  proportion  of  cases  in  which 
the  inflammation  of  the  orbital  tissue  is  a  complication  of 
some  exhausting  disease.  Hot  stupes  will  promoi 
lution  while  there  is  hope  of  that  termination  ;  but  warm 
fomentations  or  poultices  should  be  applied  when  it  is 
desirable  to  encourage  suppuration.  Extract  of  bella- 
donna applied  to  the  temples  and  brow  is  useful  in  re- 
lieving pain,  but  most  cases  will  require  the  liberal  exhi- 
bition of  anodynes.  When  suppuration  is  evident,  there 
is  no  question  about  the  propriety  and  urgency  of  free 
incision,  and  when  it  is  doubtful  it  is  often  prudent  to 
make  an  exploratory  puncture.  When  great  swelling 
inflicts  intense  pain  and  threatens  the  integrity  of  the 
eyeball  and  optic  nerve,  deep  and  free  incisions  should 
be  made  without  waiting  for  indications  of  suppuration, 
and  with  a  view  to  relieving  the  tension  of  the  parts.  A 
narrow,  straight  bistoury  or  a  long  Graefe  cataract-knife 
is  entered  near  the  upper  or  lower  margin  of  the  orbit. 
and  its  point  kept  near  the  roof  or  floor,  while  it  is  ; 
toward  the  apex  of  the  orbit.  It  is  well  to  keep  the 
wound  open  by  a  tent  of  carbolized  or  borated  lint. 

Tenonitis. — The  capsule  of  Tenon  is  a  fibrous 
lope  of  the  ball,  derived  from  the  dural  sheath  of  the  optic 
nerve,  and  lined  by  a  serous  membrane  which,  according 
to  some  authorities,  is  continuous  with  the  arachnoid. 
The  eyeball  moves  in  this  envelope  like  the  head  of  a 
bone   in    its  articular   capsule.     The  recti  muse),  - 
through  this  capsule  at  the  equator  of  the  ball,  when 
it  is  intimately  connected  with  their  sheaths,  and  in  the 
neighborhood  of  the  corneal  margin  it  is  merged  in  the 
conjunctiva  and  subconjunctival  tissue.      While  it  forms 
a  barrier  to  the  extension  within  the  eye  of  inflamma- 
tory processes  when  they  commence  in  the  orbital  tis- 
sue, its  direct  connection,  by  means  of  the  anterior  cili- 
ary vessels  with  the  intra-ocular  circulation  maki 
danger  greater  when  the  capsule  itself  is  inflamed.     On 
the  other  hand,   it   probably  rarely  entirely  escapi 
ticipation  in  very  acute  and  intense  intra-ocular  inflam- 
mation, and  is  the  cause  of  the   protrusion  of  tin 
in  panophthalmitis.    In  enucleation  in  such  cat 
tensive  and   firm  adhesions  of  the  capsule  and  the  mus- 
cles  and  connective  tissue   about    the  ball  often  consid- 
erably complicate  the  operation.      Tenonitis   is  said  to 
occur  occasionally  after    facial  erysipelas   or  as  a  rheu- 
matic affection,  but    is  usually  the  result    of  est 
of  inflammation  from  the  ball,  or  of  direct  injur 
has  sometimes  followed  operations,  especially  tbos 
the  external  muscles.     I  have  met  with  one  cas* 
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simple  division  of  a  muscle  for  strabismus,  which  recov- 
ered in  a  few  days  without  injury  to  the  eye ;  and  one 
after  the  advancement  of  the  internal  rectus,  which  ended 
in  disorganization  of  the  ball. 

The  symptoms  are  conjunctival  and  subconjunctival 
congestion,  sometimes  with  chemosis,  moderate  exoph- 
thalmus,  restriction  of  the  movements  of  the  ball,  and 
pain,  greatly  increased  by  pressing  the  eye  backward. 
The  lids  are  less  affected  than  in  cellulitis,  and  if  pus 
forms  it  escapes  on  the  surface  of  the  ball. 

Treatment  will,  of  course,  depend  upon  the  cause  and 
the  intensity  of  the  inflammation.  Rheumatic  cases  re- 
quire hot  stupes,  cotton  compresses,  anodyne  applica- 
tions, and  the  appropriate  internal  medication.  In  the 
early  stages  of  traumatic  tenonitis  leeching  at  the  tem- 
ple, the  local  application  of  ice,  and  calomel  internally 
may  be  needed. 

Periostitis  of  the  orbital  walls  is  sometimes  difficult 
to  distinguish  from  cellulitis,  and  indeed  the  two  condi- 
tions may  exist  together,  or  phlegmonous  inflammation 
of  the  orbital  connective  tissue  may  originate  in  perios- 
titis. The  usual  seat  of  periostitis  of  the  orbit  is  near 
the  margin,  where  it  can  be  detected  by  pressure  with 
the  finger.  The  exophthalmus  is  not  directly  forward 
as  in  uncomplicated  cellulitis,  and  the  movements  of  the 
ball  are  limited  more  in  the  direction  of  the  seat  of  the 
disease  than  in  other  directions.  When  the  disease  is  at 
the  apex,  paralysis  of  some  of  the  muscles  of  the  ball  is 
likely  to  ensue  from  involvement  of  the  nerves  at  their 
entrance  to  the  orbit.  Periostitis  usually,  though  not 
invariably,  ends  in  suppuration.  Sometimes  there  are 
more  or  less  permanent  localized  thickening  of  the  peri- 
osteum and  consolidation  of  the  neighboring  tissue,  which 
closely  simulate  a  tumor.  I  have  met  with  several  such 
cases.  In  one  there  was  a  distinctly  localized  hard  swell- 
ing in  the  upper  inner  wall  of  the  orbit,  extending  as 
far  back  as  the  finger  could  reach.  An  exploratory  in- 
cision was  made,  and  when  the  finger  was  introduced 
into  the  wound  it  wras  found  that  the  swelling  was  much 
less  clearly  defined  than  it  had  appeared  to  be — in  fact, 
that  it  was  merely  a  localized  engorgement  of  the  peri- 
osteum and  neighboring  orbital  tissue.  The  part  was 
freely  scarified  and  the  wound  wras  kept  open  with  a 
tent.  The  case  soon  ended  in  complete  recovery  without 
suppuration.  In  another  case  there  was  such  a  decided 
resemblance  to  a  tumor  in  the  region  of  the  lachrymal 
gland  that  extirpation  had  been  advised  by  two  experi- 
enced surgeons.  As  the  patient  was  known  to  have  been 
under  treatment  some  months  previously  with  an  aggra- 
vated attack  of  syphilitic  pharyngitis,  periostitis  was 
diagnosticated,  and  a  rapid  cure  followed  the  adminis- 
tration of  heroic  doses  of  iodide  of  potash. 

Prognosis. — A  large  proportion  of  cases  end  favor- 
ably. The  bone  may  become  involved  in  the  disease.  In 
a  few  cases  death  has  resulted  from  direct  extension  of 
inflammation  from  the  periosteum  to  the  meninges  of 
the  brain,  or  the  escape  of  pus  into  the  intra-cranial  cavity. 
The  danger  is,  of  course,  much  greater  when  the  deeper 
parts  of  the  orbit  are  affected.  In  the  chronic  form  the 
progress  of  the  disease  is  very  slow,  sometimes  extend- 
ing over  months,  or  even  years. 

The  cause  may  be  traumatic  or  rheumatic,  or  extension 
of  inflammation  from  neighboring  cavities,  but  it  is  most 
frequently  syphilitic.  The  local  treatment  is  the  same 
as  in  cellulitis,  and  where  suppuration  is  suspected  or 
where  excessive  swelling  endangers  the  eye  or  brain, 
early  and  free  incision  should  not  be  neglected.  Iodides 
and  tonics  are  generally  needed. 

Caries  and  Necrosis  of  the  orbital  walls  are  usually 
the  result  of  periostitis,  though,  in  exceptional  cases,  the 
disease  may  commence  as  ostitis,  and  the  periosteum  be 
secondarily  affected.  The  seat  of  the  disease  is,  fortu- 
nately, most  frequently  near  the  margin  of  the  orbit, 
where  the  danger  of  injury  to  the  eye  or  extension  to  the 
brain  is  much  less  than  when  the  deeper  parts  of  the 
orbital  cavity  are  involved.  The  adherent  cicatrix  of 
the  skin,  however,  which  invariably  forms,  is  likely  to 
cause  serious  deformity  of  the  lids  by  its  excessive  con- 
traction.    This  cannot  be  prevented,  but  must  be  reme- 


died by  operation,  as  best  it  may,  after  the  affection  of 
the  bone  has  run  its  course.  Abscesses  should  lie 
promptly  evacuated  and  a  free  opening  maintained. 
When  they  discharge  spontaneously  the  resulting  sinuses 
will  frequently  need  to  be  enlarged  by  the  use  of  lami- 
naria-  or  sponge-tents.  The  cavity  should  be  frequently 
syringed  with  antiseptic  solutions.  The  danger  of  reck- 
less probing  should  be  borne  in  mind,  and  no  forcible 
attempts  to  remove  sequestra  should  be  made.  Acute 
cases,  wiiich  are  often  mistaken  for  erysipelas  of  the  lids 
and  face,  may  need  local  treatment.  Iodide  of  potash  is 
always  in  order,  and  should  be  given  in  large  doses  if 
syphilis  is  suspected.  Many  patients  require  a  long 
course  of  treatment  by  quinine  and  iron  and  cod-liver 
oil.  and  careful  attention  to  diet  and  hygiene. 

Haemorrhage  in  the  Orbit  is  extremely  rare  from 
other  than  traumatic  causes.  It  has  occasionally  oc- 
curred in  scorbutic  subjects,  in  sudden  suppression  of  the 
menses  and  from  violent  coughing  or  muscular  strain- 
ing. Permanent  hgematomata  have  been  formed  by  re- 
peated haemorrhages. 

When  haemorrhage  occurs  in  the  orbit  after  serious  in- 
juries of  the  head,  it  is  an  almost  certain  symptom  of 
fracture  of  the  walls  of  the  cavity  ;  though  intra-cranial 
haemorrhage  may  find  its  way  into  the  orbit  without 
fracture.  In  a  few  cases  of  injuries  bleeding  has  re- 
sulted from  rupture  of  vessels  within  the  orbit.  The 
symptoms  are  exophthalmus  and  ecchymosis  of  the  lids 
and  conjunctiva.  The  ophthalmoscopic  appearances  are 
those  resulting  from  sudden  pressure. 

In  a  case  reported  by  Pagenstecher,  in  which  a  careful 
ophthalmoscopic  examination  was  made  fifteen  minutes 
after  the  occurrence  of  the  accident,  the  following  con- 
dition was  noted  :  "  The  retina  was  shining  white,  like 
porcelain,  completely  hiding  the  underlying  choroid. 
The  white  discoloration  was  most  marked  in  the  neigh- 
borhood of  the  optic  disk  and  the  macula  lutea.  The 
peripheric  portions  of  the  retina  were  still  transparent. 
The  blood-vessels  were  narrow,  arteries  and  veins  being 
equal  in  size;  the  latter,  however,  darker  in  color."  In 
a  few  days  the  vessels  refilled,  and  the  opacity  of  the 
retina,  in  great  part,  disappeared  (Arch,  of  Oph.,  vol. 
xiii.). 

Treatment. — Iced-water  or  pounded  ice  should  be  ap- 
plied while  there  is  probability  of  further  haemorrhage, 
and  afterward  absorption  may  be  hastened  by  a  compres- 
sive bandage. 

Emphysema  of  the  orbit  is  still  more  rare  than  haemor- 
rhage. The  symptoms  are  exophthalmus,  and  the  char- 
acteristic crepitation  on  pressure  upon  the  puffy  lids. 
The  causes  are  rupture  of  the  lachrymal  sac,  or  com- 
munication between  the  orbit  and  the  frontal  sinuses, 
ethmoidal  cells,  or  nasal  cavity.  This  communication 
with  neighboring  air-spaces  is  generally  traumatic,  but 
may  be  the  result  of  ulceration.  Rampoldi  reports  a 
case  in  which  the  emphysema  developed,  without  injury, 
from  chronic  coryza.  Exophthalmus,  with  diplopia, 
appeared  whenever  the  patient  sneezed  or  coughed,  until 
he  learned  to  prevent  it  by  supporting  the  eye  with  his 
hand.  The  story  is  told  of  a  convict  who  produced  ex- 
ophthalmus by  introducing  a  pin  at  the  root  of  a  molar 
tooth  and  forcing  in  air  from  the  mouth  ;  and  malingerers 
are  said  to  have  produced  the  same  result  by  making  a 
puncture  beneath  the  eyeball  and  blowing  in  air  through 
a  tube.  French  jockeys  have  been  accused  of  resorting 
to  the  latter  expedient  to  give  a  youthful  appearance  to 
old  horses  with  sunken  eyeballs.  No  treatment  is  likely 
to  be  of  much  use.  The  patient  should  be  cautioned 
against  blowing  his  nose  and  encouraged  to  wait  for  the 
rent  to  close. 

Exophthalmic  Goitre,  often  called  Graves's  disease  or 
Basedow's  disease,  is  a  complicated  affection  in  which,  in 
its  typical  form,  protrusion  of  the  eyeball  is  associated 
with  enlargement  of  the  thyroid  gland,  functional  dis- 
turbance of  the  heart,  and  marked  nervous  and  nutritive 
derangement.  Though  cases  presenting  this  association 
of  symptoms  had  previously  been  reported  by-  Parry  and 
others,  the  first  systematic  description  of  the  disease  now 
known  as  exophthalmic  goitre  was  given  by  Graves  in 
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L885,  and  his  name  la  associated  with  ii  by  English, 
A  up  rican,  and  some  French  authors;  while  the  Germans 
claim  thai  Ba  i  'i".\  was  the  flrsl  to  describe  ii  accurately 
(Casper's  WoeJienaehrifC)  in  1840,  ami  always  speak  of  it 
a-  Basedow '-  disease. 

The  exophthabnus  is  not  usually  so  excessive  as  that 
iim  i  with  in  cases  of  abscess  or  tumor  of  tin-  orbit,  but  in 
a  few  instances  ha  great  as  in  prevent  the  lids 

l  I'.iin  i  losing  over  the  cornea  Thi  effect  of  the  pro 
i  'if  the  ball  is,  in  a  large  proportion  of  cases,  height- 
d  ami  the  deformity  much  increased  by  an  associated 
affection  of  the  lids,  a  symptom  to  which  attention  was 
flrsl  called  by  yon  Graefe.  The  upper  liil  does  not  follow 
the  movements  of  the  ball  as  its  axis  is  directed  upward  or 
downward,  hut  remains  fixed  and  more  or  less  retracted, 
exposing  the  sclerotic  and  giving  a  staring  and  startled 
expression  to  the  patient.  This  is  due  to  contraction  of 
the  small,  flat  muscular  fibres,  extending  from  the  lid 
back  into  the  orbit,  which  were  discovered  by  Mailer  and 
an-  known  by  his  name.  They  are  of  the  unstriated 
kind  and  are  under  the  control  of  the  sympathetic  nerve. 
Si  ii  in  •times,  also,  rctlc  \  contraction  nf  the  orbicularis  from 
irritation  of  the  eye  Is  diminished,  ami  w inking  is  absi  at 
or  incomplete.  These  lid  symptoms  arc  nol  constant, 
but  are  sometimes  found  when  the  disease  is  but  slightly 
developed,  and  may  be  valuable  indications  in  doubtful 
Cases.  The  ball  can  he  forced  hack  nearly  or  quite  to  its 
normal  position  by  pressure  with  the  fingers,  but  projects 
immediately  when  the  pressure  is  removed.  Vascular 
bruit  has  been  detected  with  the  stetln iscope  by  Snellen. 
Diplopia  from  displacement  of  the  visual  axes  may  oc- 
cur, even  as  an  early  symptom,  and,  in  some  advanced 
cases,  continued  stretching  produces  paresis  of  the  exter- 
nal muscles  of  the  hall.  There  has  been  much  discussion 
about  the  condition  of  the  pupil  ;  some  cases  have  been 
reported  in  winch  it  was  dilated,  and  a  few  in  which  it 
Mas  contracted,  hut,  without  doubt,  it  is  usually  unal- 
tered. Vision  is  not  generally  impaired.  The  ophthal- 
moscope lias  occasionally  shown  retinal  haemorrhages, 
and  Becker  {Klin.  Monatsblatt  fit  r  Aur/tnhtiU-.,  issij;  has 
observed  pulsation  of  the  retinal  arteries  in  some  cases, 
but,  as  a  rule,  there  is  little  or  no  change  in  the  fundus 
beyond  a  dilatation  of  the  retinal  veins,  and  even  this  is 
not  constant.  Both  eyes  are  almost  invariably  affected. 
Cases  have  been  reported  in  which  one  only  was  involved, 
but  this  is  so  rare  that  Eulenberg  thinks  that  some  sus- 
picion must  remain  in  respect  to  the  diagnosis.  Slight 
keratitis,  with  conjunctivitis,  is  common  in  severe  cases, 
but  blindness  from  ulceration  of  the  cornea  is  a  rare  oc- 
currence. Some  authorities  attribute  this  ulceration  to 
simple  exposure  of  the  cornea  from  excessive  exophthal- 
mos, but  it  is  more  probably  an  instance  of  so-called 
neuro-paralylic  keratitis,  due  to  a  disturbance  of  nutri- 
tion resulting  from  the  obscure  neurosis  that  lies  at  the 
bottom  of  all  the  manifold  symptoms  of  this  disease. 
This  is  the  view  taken  by  Graefe  and  others,  who  con- 
sider the  corneal  affection  a  result  of  paralysis  of  the 
"trophic"  fibres  of  the  ophthalmic  branch  of  the  fifth 
nerve;  the  corneal  sensibility  being  lost  or  retained  ac- 
cording as  all  the  fibres  of  the  nerve,  or  the  trophic  only, 
are  involved.  Some  authors,  among  them  Charcot,  are 
disposed  to  think  that  the  corneal  inflammation  is  pro- 
duced by  irritation  of  the  nerve  (sec  Neuroparalytic  Ke- 
ratitis, Harlan,  Am.  J<><ir.  of  the  Med.  Sci.,  April,  1ST4). 

In  nine  cases  out  of  ten  the  subjects  of  the  disease  arc 
females,  usually  adults  under  thirty  years  of  age,  but  a 
few  instances  in  children  under  ten  have  been  recorded. 

.Male   patients   are  generally  older   and    their  attacks   arc 

likely  to  be  more  severe.     Most  cases  of  corneal  ulcera- 
tion have  occurred  in  males. 
The  exophthalmus  usually  disappears  entirely  after 

death,  and  no  constant  lesion  is  discovered  by  post  mor- 
tem examination  of  the  orbit.  Fatty  degeneration  of  the 
muscles,  From  disuse  and  stretching,  has  been  noted; 
and  hypertrophy  of  the  orbital  fat  has  been  found  in  some 
cases,  but  it  may  be  considered  an  accidental  result  of 
the  vascular  engorgement  which  Beems  to  be  the  cause  of 
the  protrusion  of  the  eyeball. 

The  pathology  of  exophthalmic  goitre  is  still  very  far 


from  being  a  settled  question.    The  flrsl  observers  held 

that    anemia    and    chlorosis   played    the    most    important 

part  in  its  inception.  Others  have  thought  that  the  heart 
was  the  Btarting-point,  while  more  recent  authorities 
unite  in  considering  the  disease  a  neurosis.  Eulenberg 
("Ziemssen'e  Cyclopaedia,"  vol.  xiv.),  while  he  upholds 
urotic  theory,  regards  "  the  question  of  localization 
in  definite  sections  ol  the  nervous  system  (especially 
in  the  cervical  sympathetic  and  its  centres)  as  not  wS 
solved  ami  at  present  unsolvable."  1'crhaps  the  most 
commonly  accepted  theory  is  lesion  of  the  cervical  sym- 
pathetic, the  goitre  .'tnd  exophthalmus  being  attributed 
to  dilatation  of  vessels  from  vasomotor  paralysis,  and 
the  cardiac  Bymptoma  and  eyelid  phenomena  to  irritation 
of  the  excito-motor  fibres  of  the  heart  and  of  the  sympa- 
thetic branches  nf  Mailer's  muscles.  Aside  from  the  obi 
vious  objection  to  attributing  some  symptoms  to  paraly- 
sis, and  others  to  irritation,  and  the  absence  of  constant 
posl  mortem  lesions  to  support  thi--  view,  all  the  syrup 
toms  are  not  satisfactorily  explained  by  this  theory",  and 
exophthalmus  has  never  been  produced  by  section  of  tin 
sympathetic.  Some  authors  (Vulpian,  Panas,  etc.,  Artki 
<i a,,/, ti,,, i,,  issi  ;  Hammond,  "Diseases  of  the  Brain "j 
maintain  that  the  primitive  seat  of  the  disease  is  bulbar 
or  central,  and  this  view  finds  confirmation  in  the  co  exist 
ence  of  various  nervous  symptoms,  mental  disturbance, 
and  sometimes  ophthalmoplegia,  the  almost  constant  par- 
ticipation of  the  heart,  ami  t lie  occasional  occurrence  ot 
sugar  in  the  urine.  More  than  this,  Filehne  has  sua! 
ceeded  in  producingthe  symptoms  of  exophthalmic  goitre 
in  rabbits  by  wounding  the  restiform  bodies  iFi!/_ 
Dublin  Journal,  vol.  lxxv). 

Cases  recently  reported  by  Hack  and  Boboni  (Annaltt 
d,0i  'iliit.,  t.  96,  p.  260)  indicate  that  exophthalmic  goitre 
may  lie  caused  by  the  reflex  irritation  excited  by  chronic 
disease  nf  the  nasal  cavities — a  lesion  to  which  much  at- 
tention has  been  given,  of  late,  as  the  origin  of  various 
other  neuroses.  Cauterization  of  the  hypertrophied  mu- 
cous membrane  of  the  turbinated  bones  was  followed  by 
decided  amelioration  of  all  the  symptoms  of  thee 
in  one  of  these  cases,  and  iu  the  other  by  entire 
pearance  of  the  exophthalmus,  with  progressive  diminu- 
tion of  the  thyroid  enlargement  and  improvement  iu  the 
cardiac  affection. 

For  an  account  of  the  general  symptoms,  treatment, 
etc.,  see  article  Exophthalmic  Goitre,  iu  vol.  ii.,  by  Dc 
Allan  McLaue  Hamilton. 

A  few  cases  of  "periodic  exophihalmu*"  have  been  re- 
ported. In  these  cases  the  protrusion  of  the  ball  was 
monocular,  occurred  only  on  stooping,  and  could  be  sat- 
isfactorily explained  by  the  supposition  of  a  varicose  con- 
dition of  the  ophthalmic  veins. 

Pulsating  Exophthalmos,  a  comprehensive  term 
based  on  convenience  rather  than  on  scientific  accuracy, 
is  now  quite  generally  used  to  include  a  large  < 
cases  dependent  upon  different  pathological  conditions, 
which  in  the  present  state  of  our  knowledge  it  is  always 
difficult  and  generally  impossible  to  distinguish  positively 
during  life. 

Symptoms. — There  is  protrusion  of  the  eyeball,  and 
pulsation  is  evident  to  the  touch  and  sight.     Above  the 
eye,  and  beneath  the  upper  and  inner  margin  of  thi 
is  a  rather  firm,  clastic  tumor  also  pulsating.     The  pa- 
tient complains  of  a  puffing  or  whirring  noise  in  tin 
and  an  aneurismal  bruit    is   heard,  on   auscultation,  over 
the  eye  and   temple,  and  sometimes  over  the  whole  side 
of  the  head.      In  some  cases  this  sound   has   been  audible 
at  a  distance  of  several  feet  from  the  patient.     There  are 
usually  distention  and  pulsation  of  the  supra-orbital  vein. 
and  sometimes  nf  the  infra-orbital  also.      When  I 
rotid  is  compressed  in  the  neck  the  pulse  and  bruit  i 

the  tumor  becomes  soft,  and  the  eye  can  be  pushed  back 

into  the  orbit.  The  hollow  between  the  ball  and  the  or- 
bital arch  is  obliterated.  The  conjunctiva  is  con. 
and,  in  many  cases,  a  tumor  is  formed  by  intense  clieino- 
sis  of  its  lower  fold,  which  projects  beyond  the  lid. 
There  may  be  no  decided  ophthalmoscopic  changes,  but 
the  retinal  vessels  are  usually  congested,  and  the  disk  is 
sometimes  found  swollen  as  a  result  of  pressure  upon  the 
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optic  nerve  in  the  orbit.  Pain  may  be  slight  or  severe. 
Vision  is  not  generally  much  affected  in  recent  cases,  but 
the  eye  has  often  been  destroyed  by  long-continued  and 
excessive  pressure.  The  symptoms  usually  appear  sud- 
denly, after  direct  injury  to  the  orbit  or  a  severe  blow 
upon  the  head  in  traumatic  cases  ;  or  during  violent  effort, 
as  in  childbirth,  in  cases  of  spontaneous  origin.  They 
have  not  been  noticed,  however,  in  a  number  of  trau- 
matic cases  until  some  weeks  or  months  after  the  injury. 

In  several  spontaneous  cases  the  patients  have  been 
roused  from  sleep  by  a  loud  sound  like  the  report  of  a 
pistol. 

Progress  and  Termination. — The  deformity  and  incon- 
venience are  so  great,  and  the  danger  to  the  eye  and  to 
life  is  so  decided,  that  few  cases  have  been  allowed  to 
pursue  a  natural  course,  uninterrupted  by  more  or  less 
active  treatment.  As  a  rule,  the  character  of  the  affec- 
tion is  chronic,  and  some  cases  have  undergone  little  or 
no  change  in  the  course  of  years.  In  others,  the  eye  has 
been  destroyed  by  sloughing  of  the  cornea  and  general 
ophthalmia.  The  causes  of  death  include  erysipelas, 
complications  of  brain  and  heart,  and  haemorrhage.  Of 
the  last  class,  in  the  cases  of  Hussey  and  Critchett  (0.  II. 
B.,  vol.  ii.,  p.  127  ;  Med.  Times  and  Gaz.,  December,  1854), 
the  patients  died  of  hemorrhage  directly  from  the  orbit, 
and  in  one  of  Nelaton's  {Lancet,  1873),  profuse  epistaxis, 
resulting  from  fracture  of  the  body  of  the  sphenoid  bone 
and  rupture  of  the  carotid,  was  the  cause  of  death.  In 
1876  ("  Trans.  Internat.  Med.  Cong.")  I  reported  a  case 
of  spontaneous  cure,  and  gave  abstracts-of  six  other  cases 
recorded  in  literature  up  to  that  time,'  and  I  find  three 
others  reported  since : 

1.  Bitsch  {Klin.  Monatsbl.  f.  Augenlik.,  xvii.,  1879): 
Exophthalmos,  murmur,  pulsation.  Probable  spontane- 
ous rupture  of  carotid  in  cavernous  sinus.  Cure  by  extra- 
and  infra-ocular  inflammation. 

2.  Gauran  {Gazette  des  Hopitanx,  October,  1883) :  Aneu- 
rism of  both  orbits,  caused  by  a  fall  upon  the  head,  cured 
spontaneously. 

3.  Glascott  {Brit.  Med.  Jour.,  November  25,  1882): 
"  Arterio- venous  aneurism  of  orbit,"  lasting  two  years. 
Spontaneous  cure  in  the  course  of  phlegmonous  inflam- 
mation of  the  face  and  head. 

This  makes  a  total  of  ten  cases,  to  which  might  be  added 
several  others  in  which  the  effect  of  remedial  measures 
was  doubtful. 

Pathology. — The  typical  symptoms  of  "  pulsating  ex- 
ophthalmus  "  are  protrusion  of  the  eyeball,  pulsation,  and 
aneurismal  bruit,  and  all  cases  presenting  these  symptoms 
were  formerly  classed  as  "orbital  aneurism."  Follow- 
ing the  view  maintained  by  Travers,  in  his  report  of  the 
first  case  in  1809  ("  Med.  Chirurg.  Trans.,"  vol.  ii.),  for 
thirty  years  writers  generally  held  that  these  cases  of  so- 
called  aneurism  of  the  orbit  were  all  of  the  anastomotic 
variety.  Then  Busk's  paper  {ibid.,  vol.  xxii.)  threw  a 
doubt  on  this,  and  most  authors  thought  that  they  were  of 
the  ordinary  spontaneous  or  traumatic  kinds,  affecting  the 
ophthalmic  artery,  until  Nunneley,  in  1864,  maintained 
that  in  the  great  majority  of  "such  cases  of  protrusion  of 
the  eyeball  there  is  no  disease  whatever  in  the  orbit,  but 
that  the  symptoms  depend  on  obstruction  to  the  return 
of  blood  through  the  ophthalmic  vein.  Though  there  is 
no  positive  proof  that  such  a  thing  as  an  aneurism  of  the 
orbit  has  ever  "existed,  it  is,  of  course,  not  an  impossible 
condition. 

A  review  of  the  now  very  extensive  literature  of  the 
subject  makes  it  seem  probable  that  pulsating  exoph- 
thalmos maybe  produced  by  true  arterio-venous  or  anas- 
tomotic aneurism  of  the  orbit  ;  aneurism  of  the  carotid 
artery,  or  of  the  ophthalmic  at  its  origin  ;  aneurismal 
varix  between  the  carotid  and  the  cavernous  sinus  ;  throm- 
bosis of  the  ophthalmic  vein  or  cavernous  sinus  ;  dilatation 
of  the  sinus  ;  or  obstruction  of  the  return  of  venous  blood 
hy  growths  at  the  bottom  of  the  orbit  or  behind  it.  The 
protrusion  of  the  ball  is  the  result  of  venous  engorge- 
ment ;  while  the  pulsation  and  bruit  are  communicated 
from  the  carotid,  of  produced  by  the  rush  of  blood  into 
dilated  vessels  confined  in  a  bony  cavity  and  with  ob- 
structed outlets,  or  are  symptoms  of  an  aneurismal  varix 


of  the  orbit  due  to  a  communication  between  the  carotid 
artery  and  cavernous  sinus.  From  a  study  of  the  com- 
paratively few  post-mortem  records,  and  the  histories  of 
a  large  number  of  cases  in  which  the  patients  have  sur- 
vived, I  am  convinced  that  marked  pulsation  and  bruit 
have  most  frequently  been  produced  by  aneurismal  varix 
of  the  orbital  veins.  In  three  traumatic  cases  direct  com- 
munication between  the  carotid  artery  and  cavernous 
sinus  was  found  after  death  ;  and  in  three  spontaneous 
cases  post-mortem  examination  showed  that  there  had 
been  rupture  of  diseased  carotid  arteries  in  the  cavernous 
sinus.  In  a  number  of  cases  the  diagnosis  of  arterio- 
venous communication  in  the  cavernous  sinus  has  been 
made,  with  more  or  less  confidence,  during  life. 

In  a  traumatic  case,  reported  by  Enapp,  this  diagnosis 
was  subsequently  confirmed  as  positively  as  it  could  have 
been  by  a  post-mortem  examination.  Ligature  of  the 
carotid  gave  partial  relief,  but,  nearly  two  years  after- 
ward, there  was  a  recurrence  of  the  orbital  disease,  with 
great  increase  of  the  pulsating  tumor,  enormous  protru- 
sion of  the  eye,  and  sloughing  of  the  cornea.  After  ex- 
tirpation of  the  eyeball,  the  orbit  was  found  to  be  filled 


Fig.  2643. — xc,  The  dilated  cavernous  sinus,  opened  from  above  ;  within 
this,  the  internal  carotid  (ca),  which  is  cut  open  above  to  show  the  per- 
foration in  the  under  and  outer  side  of  its  wall  (r) ;  fb,  the  fracture  in 
the  sphenoid  bone  ;  pp,  detached  spicula  from  the  point  of  the  petrous 
bone  ;  scR,  sinus  circularis  Ridleyi ;  sps,  a  part  of  the  dilated  superior 
petrosal  sinus  ;  on,  dilated  ophthalmic  vein ;  fv,  vena  frontalis  ;  oa, 
ophthalmic  artery  ;   on,  optic  nerve.     (After  Delens.) 

with  an  irregular  pulsating  mass,  which  was  removej 
entire,  and  was  found  to  consist  chiefly  of  an  aneurisma 
varix  {Arch.  Ophthal.,  vol.  xii.).  The  accompanying  illus- 
tration shows  the  condition  found,  post-mortem,  in  one 
of  Nelaton's  cases  (Sattler,  Graefe  and  Saemisch  "  Ha-nd- 
buch,"  vol.  vi.,  p.  848).  There  was  a  fracture  of  the 
sphenoid  bone  and  of  the  petrous  portion  of  the  temporal, 
and  a  small  hole  in  the  carotid  communicating  with  the 
cavernous  sinus.  The  sinus  and  the  ophthalmic  vein 
were  dilated  and  tortuous. 

It  must  be  confessed  that  serious  objections  can  be 
urged  against  the  use  of  the  terms  "pulsating  exoph- 
thalmus"  and  "vascular  protrusion,"  and  perhaps  it  may 
be  well  to  discard  them  when  accurate  and  definite  diag- 
nosis is  possible.  It  is  quite  true  that,  as  Mr.  Curling 
said  in  opposing  the  introduction  of  these  terms,  "  to 
class  affections  of  very  different  character  under  one 
common  head,  taken  from  a  prominent  symptom,  is  not 
calculated  to  advance  surgical  pathology  and  practice  ;  " 
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inn  ii  is  equally  true  thai  Bucb  advance  is  nol  promoted 
bj  feigning  a  positive  knowledge  when  we  have  il  not, 
and  giving  a  definite  name  to  indefinite  conditions. 
Confession  oi  ignorance  la  an  essential  preliminary  to 
the  acquisition  of  accurate  information,  and  the  lesions 
producing  the  prominent  symptoms  of  protrusion  of  the 
ball  and  pulsation  may  be  conveniently  and  profitably 
classified  with  reference  to  these  symptoms,  until  the  ac- 
cumulation and  study  ol  post-mortem  records  throw 
mon  light  ii]""1  'I"'  subject. 

In  1875  ("  Trans.  Am.  Ophthal.  Boc")  I  published 
abstracts  of  fifteen  cases,  including  the  imperfectly  re- 
ported one  of  Guthrie,  in  which  post-mortem  examina- 
tions had  been  made.  As  iii  two  of  these  cases  (Lenoir's 
and  Hamilton's)  the  symptoms  had  been  produced  i>y 
vascular  malignant  growths  of  the  orbit,  tins  number 
should  be  reduced  to  thirteen.  In  the  papers  since  pub- 
lished, of  Rivington  c  Med.-Chirurg.  Trans.,"  vol.  IviiL, 
]>.  282)  and  Sattler  (Graefe-Saemisch,  vol.  vi.),  are  quoted 
the  following  two  cases  thai  escaped  my  search  : 

1.  Hirschfeld  [Gazette  des  H6pitavx,  1859,  p.  51  ;  Lan- 
cet,  1st:)):  Traumatic;  posl  mortem,  a  blood-clot  found 
in  the  cavernous  sinus,  and  this  clot  covered  a  small  cir- 
cular hole  iii  the  carotid,  which  looked  as  if  it  had  been 

punched  OUt  and  was  occupied  by  a  String  of  decolorized 
clot   about    two  inches  long  passing  into  the  mass   of 

coagulum. 

2.  Oettinger  (Battler,  ibid.):  Spontaneous;  postmor- 
tem, no  change  in  the  arteries,  but  traces  of  inflam- 
matory processes  iii  the  retro-bulbar  tissues,  and  oblitera- 
tion of  the  ophthalmic  vein. 

1  can  find  only  the  three  following  reports  of  post- 
mortem examinations  recorded  since  1K75  : 

1.  Blissig,  1876  (Sattler,  ibid.) :  Traumatic;  postmor- 
tem, "decided  dilatation  of  the  internal  carotid  in  the 
cavernous  sinus."  As  the  common  carotid  was  tied  eight 
weeks  after  the  injury,  and  the  patient  lived  five  weeks 
after  the  operation,  Sattler  seems  to  think  that  the  cause 
of  the  dilatation  may  have  been  a  wound  in  the  artery 
that  had  closed. 

2.  Schlaefke,  1879  (Arch,  fur  Ophthal.) :  Traumatic  ; 
post  mortem,  dilatation  of  the  cavernous  sinus  and 
aneurismal  enlargement  of  the  cavernous  portion  of  the 
carotid  artery;  all  the  orbital  veins  enormously  dis- 
tended and  the  frontal  and  supra-orbital  dilated. 

3.  Coggin,  1883  (Arch,  of  Oph.):  Spontaneous;  post 
mortem,  marked  aneurismal  dilatation  of  the  cavernous 
portion  of  the  carotid  artery,  ophthalmic  vein  not 
much  enlarged.  In  this  case  the  pulsation  and  bruit 
seem  to  have  been  communicated  from  the  carotid  aneu- 
rism. 

This  makes  a  total  of  eighteen  post-mortem  records,  an 
analysis  of  which  gives  the  following  result  : 

True  aneurism  of  hoth  ophthalmic  arteries  in  the  orbits 
(doubtful),  1  ;  post-orbital  aneurism  of  ophthalmic  ar- 
tery, 1  .  aneurism  of  carotid  in  cavernous  sinus,  1  ;  dila- 
tation of  carotid  in  cavernous  sinus,  4  ;  wound  of  caro- 
tid in  cavernous  sinus,  8  ;  thrombosis  of  cavernous  sinus 
and  ophthalmic  vein,  5  ;  dilatation  of  cavernous  sinus 
and  ophthalmic  vein,  '2  ;  pressure  on  cavernous  sinus  and 
ophthalmic  vein  by  new  growth,  1. 

The    case    considered    doubtful    is     that     recorded    by 

Guthrie  ("  Operative  Surgery  of  the  Eye,"  p.  158,  1823). 

The  following  is  his  report  :  "  1  have  seen  one  case  of 
true  aneurism  of  the  orbit  which  terminated  fatally. 
The  Symptoms  were  similar  to  those  above  mentioned 
(cases  of  Travels  anil  Dalrymple).  but  no  tumor  could 
be  perceived  ;  the  hissing  noise  in  the  Ik  ad  could  be  dis- 
tinctly heard.  On  the  death  of  the  patient  an  aneurism 
of  the  ophthalmic  artery  was  discovered  on  each  side, 
about  the  size  of  a  large  nut.  The  vena  ophthalmica 
cerebralis  was  greatly  enlarged  and  obstructed  where  it 
passes  through  the  foramen  lacerum,  in  consequence  of 

a  greal  increase  in  size  which  the  tour  recti  muscles  had 

attained,  accompanied  by  an  almost  cartilaginous  hard- 
ness, which  had  been  as  much  concerned  in  the  protru- 
sion of  the  eye  as  the  enlargement  of  the  vessels."  The 
desi  ription  is  so  meagre  and  loose,  and  the  posl  mortem 
appearances  reported  are  so  very  peculiar,  that  this  ca.se 


is  not  generally  considered  as  affording  positive  proof  of 
the  existence  of  true  orbital  aneurism 

An  aneurism  of  the  ophthalmic,  the  size  of  a  hazel- 
nut, just  at  the  entrance  of  the  artery  into   the  orh 
accidentally  discovered  in  a  cadaver  by  Carron  du  Vil 
lards  (Sattler.  ibid.,  p.  846).     There  was  no  history  of  flu 
case,  and  it   is  nol  even  known  that    it   was  one  ol   i 

ing  exophthalmos. 

Finally, in  oneof  Nunneley's  spontaneous casi  s("  Med  . 
Chir.  Trans.,"  vol.  xlviii..  p.  28)  a  circumscribed  am 
of  the  ophthalmic  artery,  as  large  as  a  hazelnut,  at  its 
origin    from    the    carotid    was    discovered.     Tie 
mortem   was  made   nearly   five  years  after    a  sua 
ligation  of  the  carotid.     The  arteries  of  the  orbit  a 
scribed  as  unusually  small.     These  three  cases  comprise 
all  the  post-mortem  evidence  of  any  connection  oi  the 
ophthalmic  artery  with  the  symptoms  of  pulsatii 
ophthalmus. 

While  the  above  was  passing  through  the  press,  I 
met,  at  last,  with  a  report  of  what  .seems  to  have  been  I 
veritable  case  of  "  orbital  aneurism,"  carefully  examined 
and  treated  during  life  and  verified  by  autopsy — the  only 
one,  so  tar  as  1  know,  on  record.  The  report  was  read 
at  the  last  meeting  of  the  British  Medical  Association  by 
Dr.  Alexander  Dcmpsey,  of  Belfast,  and  may  be  found  in 
the  British  Medical  Journal  of  September  18,  1886.  The 
symptoms,  which  first  appeared  a  few  hours  after  child- 
birth during  violent  vomiting,  differed  little  from  those 
observed  in  the  reported  cases  of  carotid  aneurism  which 
have  occurred  under  somewhat  similar  conditions.  The 
common  carotid  was  tied,  and  death  resulted  from  - 
ary  haemorrhage  from  the  wound  in  the  neck  and  bleed- 
ing from  the  aneurism  through  the  cornea. 

There  was  an  aneurism  of  the  internal  carotid  artery. 
at  the  point  of  origin  of  the  ophthalmic,  which  hud  no 
communication  with  the  cavernous  sinus.  Its  diameter 
at  its  widest  part  was  from  one-half  to  three-fourths  of 
an  inch.  The  orbital  aneurism  is  described  as  fi 
" The  ophthalmic  artery,  from  its  origin,  was  also  very 
considerably  dilated,  I  should  say  to  fully  four  times  tin- 
size  of  the  opposite  one,  and  on  tracing  it  into  the  orbit 
we  found  an  immense  sacculated  aneurism  developed  on 
its  superior  aspect.  The  sac  would  contain  easily  a  man- 
darin orange.  In  its  centre  there  was  a  post-mortem  clot, 
but  around  its  circumference  there  was  a  firm,  lami 
fibrous  ante-mortem  clot  which  was  a  complete  cast  of 
the  sac,  except  at  its  anterior  part,  where  it  wasopen  and 
communicated  with  the  eyeball  by  a  large  opening  at  the 
upper,  back,  and  outer  part  of  the  globe.  The  contents 
of  the  globe  had  escaped,  when  haemorrhage  had  taken 
place,  through  the  cornea.  The  superior  petrosal  sinus  of 
the  opposite  si,!,,  was  distended,  but  the  other  sinu 
the  brain  appeared  normal.  The  arteries  of  the  circle 
of  Willis  were  dilated,  especially  the  anterior  communi- 
cating. The  veins  of  the  orbit  were  all  very  much  en- 
larged, especially  those  at  the  inner  angle  of  the  i 

While  it  would  seem  that  any  obstruction  to  the  re- 
turn of  blood  by  the  ophthalmic  vein  may  produce  the 
symptoms  of  pulsating  e.xophthalmus,  even  complete 
obstruction  by  thrombosis  of  the  sinus  does  not,  by  any 
means,  always  do  so.  In  a  case  reported  by  Lloyd  {Oph. 
Bet).,  vol.  iii..  No.  37)  there  was  aneurism  of  both  the 
basilar  artery  and  the  internal  carotid,  and  the  cavern- 
ous sinuses  of  both  sides  were  blocked  with  tirni  fibrin 
OUS  red  thrombi  ;  yet  there  had  been  but  slight  exopli 
thalmus,  which  lasted  only  a  few  days,  and  nevi 
pulse  or  bruit.  Lloyd  attributes  the  recession  of  the 
globe  to  the  establishment  of  collateral  circulation  ;  and 
Sattler  says  that  when  an  intra-cranial  aneurism  is 
formed  gradually  it  may  completely  compress  the  oph 
thalmic  vein  and  cavernous  sinus  without  producing 
either  pulse  or  exophthalmus. 

Though  aneurism  by  anastomosis  was  formerly  toe 
favorite  diagnosis  in  cases  of  so-called  "orbital 
rism."  it  has  never  been  verified  by  post-mortem 
vation,  and  more  recently  its  occurrence  has  been  d< 
The  following  congenital  case  (Harlan.  "Trans.  Am 
Ophthal.  Soc,  1875,"  and  "  Internal.  Med.  Cot 
L878  ")  seems  scarcely  to  admit  of  any  other  probable  view 
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than  that  of  aneurism  by  anastomosis,  or  cirsoid  aneu- 
rism. The  patient  was  a  healthy  man,  twenty-five  years 
,,f  age.  The  left  eye  had  always  been  prominent  and 
the  left  side  of  the  head  larger  than  the  right.  From 
his  earliest  recollection  there  had  been  a  rushing  sound 
in  his  eye  and  head.  The  left  eye  was  enormously  pro- 
truded and  forced  downward  and  outward.  No  useful 
vision.  Whole  left  side  of  face  hypertrophied.  Above 
the  eyeball,  and  lying  more  to  the  inner  side,  there  was 
a  distinct  tumor  of  almost  cartilaginous  density.  Pulsa- 
tion was  strong  enough  to  communicate  an  evident  mo- 
tion to  the  head  of  the  auscultator ;  and  a  loud  aneu- 
rismal  bruit  was  not  only  an  annoyance  to  the  patient, 
but  could  be  heard  by  others  some  distance  from  his 
head.  There  was  a  doughy  swelling  of  the  soft  parts, 
extending  about  an  inch  above  the  orbit,  in  which  strong 
pulsation  could  be  felt.  Pressure  upon  the  left  carotid 
stopped  all  pulsation,  and  the  tumor  became  soft  and 
could  be  pressed  back  into  the  orbit.  The  supra-orbital 
and  frontal  arteries  were  much  distended,  and  pulsated 
strongly,  and  this  aneurismal  condition  extended  down 
the  angular  branch  of  the  facial  on  the  right  side.     A 


FlS.  2644.  —  Congenital  Aneurism  by  Anastomosis  of  Orbit. 

vascular  tumor,  formed  by  engorgement  and  hypertro- 
phy of  the  inferior  conjunctival  fold,  almost  concealed 
the  cornea,  and  had  several  times  bled  quite  freely  ;  this 
was  removed  by  constriction  with  silk  ligatures.  Some 
months  later,  the  patient  presented  himself  with  violent 
acute  inflammation  of  the  contents  of  the  orbit.  The 
tumor  was  increased  to  twice  its  former  size,  the  exoph- 
thalmus  was  enormous,  the  eye  could  no  longer  be  cov- 
ered by  the  lids,  and  the  cornea  sloughed.  In  a  few 
weeks  the  tumor  had  completely  consolidated  and  was 
rapidly  diminishing  in  size.  In  this  case  the  congenital 
origin,  the  hypertrophy  of  the  whole  side  of  the  face,  the 
involvement  of  the  external  vessels,  and  the  evident  ex- 
tension of  the  disease  beyond  the  orbit  to  the  subcutane- 
ous tissue  of  the  brow  point  to  aneurism  by  anastomosis, 
or  cirsoid  aneurism.  The  only  other  possible  supposition 
is  a  rupture  of  an  aneurism  of  the  carotid  in  the  cavern- 
ous sinus  and  consequent  aneurismal  varix  of  the  orbit, 
but  the  history  of  the  case  makes  this  more  than  im- 
probable. 

Vascular  malignant  growths  of  the  orbit  may  produce 
the  symptoms  of  pulsating  exophthalmus,  and  in  at  least 
two  such  cases  the  carotid  artery  has  been  tied  for  the 
cure  of  orbital  aneurism.  The  bruit  in  these  cases 
may  be  very  decided,  but  is  not  likely  to  be  so  loud  ; 
the  tumor  shows  more  tendency  to  extend  toward  the 


temporal  side  of  the  orbit,  and  is  less  reducible  after 
compression  of  the  common  carotid  than  in  cases  of  pul- 
sating exophthalmus  dependent  upon  the  causes  thai  we 
have  been  considering.  Of  course,  multiple  tumors  and 
other  indications  of  malignant  disease  should  be  care- 
fully looked  for. 

Treatment. — The  long  continuance  of  some  cases  with- 
out material  change,  and  the  recovery  of  a  few  without 
interference,  or  with  only  hygienic  care  and  medical  treat- 
ment, should  discourage  resort  to  serious  surgical  pro- 
cedure when  there  is  no  immediate  danger  or  decided 
suffering  or  deformity,  though  these  conditions  may, 
perhaps,  be  considered  exceptional.  Milder  remedies 
should,  at  least,  be  given  a  trial  first. 

In  a  very  decided  traumatic  case  reported  by  Dr. 
Holmes,  of  Chicago  (Am.  Jour.  Med.  Set.,  July,  1864), 
complete  cure  followed  the  exhibition  of  veratrum  viride 
and  extract  of  ergot  for  two  months  ;  and  Dr.  Freeman, 
of  Canada  (ibid.,  1866),  reports  the  cure  of  a  spontaneous 
case,  in  a  few  weeks,  by  application  of  cold,  direct  press- 
ure on  the  swelling,  and  the  use  of  digitalis.  In  a  few 
cases,  digital  compression  of  the  carotid  artery  has  ef- 
fected a  cure. 

Compression  of  the  common  carotid  has  been  fre- 
quently tried.  In  my  own  traumatic  case  ("  Trans. 
Am.  Oph.  Soc,"  1875)  the  patient  himself  kept  up  in- 
termittent compression  for  several  hours  daily.  At  the 
end  of  six  months  there  was  decided  improvement,  in 
two  years  all  prominence  of  the  eye  had  disappeared, 
and  some  months  later  he  was  entirely  cured.  Of  course, 
this  case  is  open  to  the  suspicion  of  spontaneous  cure, 
but  the  patient  always  experienced  great  immediate 
relief  from  the  compression,  and  was  confident  that  it 
was  the  cause  of  the  final  cure.  It  is  almost  impossible 
to  apply  instrumental  compression  effectually,  and  it  has 
never  been  successful.  According  \o  Sattler,  of  twenty- 
nine  cases  treated  by  compression,  continued  or  inter- 
mittent, permanent  cure  can  be  claimed  in  only  four, 
though  more  or  less  improvement  followed  in  five  others. 

Galvano-puncture  has  been  tried  in  two  cases  unsuc- 
cessfully (Petrequin,  Gazette  Medicale,  1846,  and  Bour 
guet,  ibid.,  1855).     In  Petrequin's  case  the  patient  died. 

Acupressure,  with  hot  needles,  has  failed  in  one  case. 

Injection  of  ergotin  has  been  tried  once  without  suc- 
cess. 

Injection  of  coagulating  fluids  has  effected  a  cure  in 
three  cases  (Bourguet,  loc.  cil.;  De  Sormeaux,  quoted  by 
Rivington,  "  Med.  Chir.  Trans."  vol.  lviii. ;  and  Brainerd, 
Lancet,  1853).  Bourguet  and  De  Sormeaux  used  tincture 
of  the  chloride  of  iron,  and  Brainerd  used  the  lactate. 

Ligature  of  the  common  carotid  has  proved  by  far  the 
most  efficient  means  of  treatment,  and  a  number  of  bril- 
liant successes  have  been  reported.  It  must  be  remem- 
bered, however,  that  it  is  not  without  its  chances  of  fail- 
ure and  its  dangers  of  a  fatal  issue.  Sixty-three  ligations 
of  the  common  carotid,  performed  on  61  patients,  in  the 
treatment  of  pulsating  exophthalmus,  have  been  compiled 
by  Sattler.  In  17  cases  (26.98  per  cent.)  the  operation 
had  little  or  no  permanent  effect ;  8  (12.70  per  cent.)  re- 
sulted fatally  ;  and  in  38  (60.30  per  cent.)  the  result  was 
favorable. 

Extirpation  of  the  orbital  tumor  is  a  bold  procedure 
and  has  a  brief  but  favorable  record.  In  his  report  of  a 
successful  case  of  this  operation  Knapp  (Arch,  of  Oph., 
vol.  xii.,  No.  2)  makes  the  following  reference  to  three 
others :  ' '  Among  the  different  methods  recommended  and 
practised,  I  chose  the  one,  extirpation,  which  I  find  men- 
tioned in  Sattler's  compilation  of  one  hundred  and  six 
cases  only  three  times,  namely,  1,  Morton's  case  (Sattler, 
No.  70),  excision  of  the  whole  contents  of  the  orbit,  exces- 
sive haemorrhage  arrested  by  glowing  iron  and  compres- 
sion, recovery  ;  2,  Frothingham's  case  (Sattler,  No.  80), 
ligation  of  common  carotid,  retardation  of  increase  for 
three  years,  then  rapid  growth,  extirpation  with  very 
considerable  hcX'morrhage  ;  3,  Hanson's  case  (Sattler, 
No.  106),  ligation  of  common  carotid,  return  of  symptoms 
as  early  as  the  second  day,  three  weeks  later  extirpa- 
tion of  the  tumor  with  preservation  of  the  globe,  profuse 
haemorrhage  arrested  by  perchloride  of  iron." 
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already  been  stated,  in  thrombus  of  the  cavernous  sinus, 
though  more  or  less  exophthalmos  is  almost  invariable, 
pulsation  and  bruil  may  be  absent  ;  and  this  is,  perhs 
the  rul<       '  of  the  orbit   hai  e  been  met 

with  in  a  few  cases,  A  tj  pica!  one  is  described  by  Graefe 
{Areh.  fiii  Ophihal  I  n\  in  which  the  whole  mass 
wasremoved  with  the  eyeball.  Wecker("  Maladies  des 
Y<  u  \  i  extirpated  a  somewhat  Bimilar  tumor  without  re- 
moving the  ball.  In  each  of  these  cases  the  tumor  con- 
sisted of  spongj  tissue  encysted  in  a  dense  capsule.  There 
has  oev(  r  been  pulsation  in  any  well  established  casi 
ca\  ernous  angioma  of  the  orbit.  The  only  remedy  is  ex- 
tirpation. The  exophthalmus  in  goitre  may  be  con 
sidered  of  the  nature  of  vascular  protrusion  without  pul- 
sation. 

Simi'li.  A  M.imi  \  (Ti.i.  w.im  t  \ms)  sometimes  extends 
into  the  orbit  from  the  skin  of  the  lids,  forming  a  soft, 
slightly  compressible  tumor.  The  best  treatment  U 
tirpation  or  electrolysis,  sin  icon  Bnell  has  lately  reported 
several  successful  cases  of  the  latter,  and  considers  it  es- 
pecially applicable  when  the  disease  extends  deeply  into 
the  orbit  {l.iiui-ii,  Jul}-,  1886).  Frequent  repetition  of  the 
operation  is  usually  necessary. 

Encephalocele. — Though  encephalocele,  or  meningo- 
cele, of  tin-  orbll  is  extremely  rare,  it  is  important  to 
hear  in  mind  the  possibility  of  its  occurrence.  This  is 
well  illustrated  by  a  case  described  by  Guersanl  ("  .Mala- 
dies des  EnfantS,  p.  246).  The  patient  was  examined  by 
a  number  of  the  fellows  of  the  Surgical  Society  of  Paris. 

who  all  agreed  in  considering  the  case  one  of  vascular 
tumor,  and  in  advising  treatment  by  setons.     The  patient 

died  with  cerebral  symptoms,  and  a  post-mortem  examina- 
tion showed  that  the  tumor  consisted  of  brain-substance, 
covered  by  membranes,  which  had  passed  through  the 
fronto-ethmoidal  suture.  It  may  be  extremely  difficult 
to  distinguish  such  a  tumor  from  a  vascular  swelling,  par- 
ticularly as,  if  of  considerable  size,  it  would  be  likely  to 
pulsate";  and,  if  situated  behind  the  ball,  it  would  cause 
exophthalmus.  Its  congenital  character  should  excite 
strong  suspicion  ;  it  would  be  increased  in  size  by  forced 
expiration  and  much  diminished  by  pressure.  Other 
congenital  defects  would  be  likely  to  occur  in  connection 
with  it.  In  a  case  in  which  Oettingen  {Klin.  Monatsblatt, 
February,  1874)  diagnosticated  a  spheno-orbital  menin- 
gocele associated  with  some  angiomatous  tumor,  there 
was  also  a  small  occipital  meningocele,  which  bulged 
out  when  the  orbital  tumor  was  pressed  upon  ;  and  tap- 
ping the  latter  with  the  finger  communicated  an  impulse 
to  the  former.  Even  here,  however,  the  author  could 
not  feel  quite  sure  of  his  diagnosis,  and  suggested  the 
possibility  of  a  vascular  tumor  communicating  with 
the  intracranial  cavity  by  means  of  absorption  of  the 
orbital  wall. 

Tumors  op  toe  Orbit. — The  remaining  tumors  of 
the  orbit  may  be  classed  as  cystic  and  solid.  The  most 
prominent  symptom,  and  one  that,  in  greater  or  less  de- 
gree, is  necessarily  constant  when  the  tumor  is  situated 
behind  the  ball,  is  exophthalmus,  which  will  vary  in 
extent  and  direction  with  the  size,  position,  and  charac- 
ter of  the  tumor.  If  the  latter  is  situated  outside  the 
muscular  pyramid  it  will  protrude  the  ball  in  a  direction 
opposite  to  its  own  position  ;  if  within  the  pyramid,  it 
will  press  the  eye  more  directly  forward,  and  will  partici- 
pate more  in  its  movements.  Diplopia  is  a  frequent  and 
sometimes  an  early  symptom.  The  motion  of  the  ball  is 
not  necessarily  affected  by  a  small  tumor,  but  is  limited 
by  a  large  one  ;   and,  if  this  is  outside  Of  the  muscles,  the 

limitation  will  be  chiefly  in  the  direction  of  its  site. 

Complete  immobility  of  the  eye  suggests  malignant 
growths,  as  their  well-known  tendency  is  to  involve  and 
include  the  neighboring  structures.  Paralysis  of  the 
orbital  muscles  often  causes  squint,  ptosis,  etc.,  and  Com- 
pression or  stretching  of  the  optic  nerve  may  produce 
itlindness  in  an  otherwise  sound  eye;  or.  the  nerve  may 
be  involved  in  a  morbid  growth.  Injury  to  the  ciliary 
nerves  may  be  shown  by  dilatation  Of  the  pupil,  or  may 
result  in  sloughin'g  of  the  cornea  from  neuroparalytic 
keratitis.      Finally,    the  eye   may   be   destroyed  by   oph- 


thalmitis resulting  from  interference  with  its  nervous  and 
vascular  supply.  Pain  is  a  very  variable  symptom,  being 
Sometimes  severe  and  sometimes  absent,  it  is  in  some 
cases  referred  to  the  bottom  Of  the  orbit,  in  some  it  ap- 
peal's as  frontal  or  ciliary  neuralgia,  and  in  othi 
general  headache.  The  ophthalmoscopic  appearances  are 
sometimes  negative,  but  often  s]J(,w  some  si^ns  of  press- 
ure upon  the  optic  nerve,  such  as  venous  congestion  and 
arterial  contraction,  retinal  ha'morrhage,  '•choked  disk," 
or  optic  atrophy. 

Diagnosis  between  tumors  of  the  orbit  and  periostitis 
or  phlegmon,  vascular  protrusion  and  disease  of  the 
neighboring  cavities  often   presents  serious  difficulties, 

The    mode    of    onset    of    the    disease,    whether    slide 

slow,  and  accompanied  or  not  by  acute  inflammatory 
symptoms,  is  an  important  consideration,  but  will  not 
always  be  a  sale  guide  incase  of  chronic  periostitis  <Jt 
chronic  abscess  (see  p.  361 1.  Vascular  protrusion  may 
generally  be  distinguished  by  the  fact  that  the  ball  can 
in  pressed  back,  by  the  effect  of  compression  of  the  <  em. 
ne .n  carotid,  the  dilatation  of  vessels  beyond  the  margin 
of  the  orbit,  and  the  existence,  in  some  cases,  ol 
lion  and  bruit.  It  must  lie  remembered  that  pulsation 
and  bruit  have  led  to  mistakes  in  cases  ,,t  highly  vas- 
cular malignant  growtlis.  Careful  inquiry  should  lie 
made  as  to  predisposition  to  syphilis  or  malignant  dis- 
ease. Valuable  information  is  obtained  by  careful  ex- 
ploration with  the  finger  pressed  well  back  behind  the 
ball.  Osseous  growths  and  solid  tumors  attached  to  the 
walls  of  the  orbit,  if  not  too  deep  in  the  cavity,  can 
usually  be  distinguished  in  this  way  with  a  consider- 
able degree  of  certainty,  though  periostitis  will  some 
times  simulate  the  latter  closely.  An  effort  should  be 
made  to  decide,  by  palpation,  whether  the  tumor  is 
hard,  elastic,  or  fluctuating,  whether  fixed  or  movable, 
and  if  situated  outside  of  or  within  the  muscular  pyra- 
mid. Enlargements  of  the  lachrymal  gland,  on  account 
of  their  position,  can  generally  be  recognized  with  con* 
parative  ease.  It  may  .sometimes  be  necessary  to 
mine  the  character  of  the  contents  of  a  supposi  d  cy6l  by 
puncture.  The  nasal  cavities  and  the  vault  of  the  phar- 
ynx should  be  explored  with  the  mirror. 

Cystic  Tumors. — Professor  Gross  ("  System  of  Sur- 
gery ")  says  of  cysts  :  "  They  may  be  classified  according 
to  their  mode  of  development,  first,  as  retention  cysts, 
or  those  which  arise  from  the  retention  and  accumulation 
of  the  normal  secretion  of  glands  ;  second,  as  exudation 
cysts,  or  those  which  result  from  the  distention  oi 
cavities  :  third,  as  dermoid  cysts,  or  those  which  arise 
from  foetal  inclusions  ;  fourth,  as  cystomas,  properly  so- 
called,  or  cysts  of  new  formation,  which  are  possibly  due 
to  cystic  degeneration  of  the  cells  of  the  connective  tis- 
sue :  fifth,  extravasation  cysts,  or  those  which  form 
around  effused  blood,  and  sixth,  as  hydatid  cysts.  All 
of  these  forms  are  likely  fo  occur  in  the  orbit. 

The  most  common  true  retention  cysts  found  in  this 
locality  arc  the  sebaceous.  They  probably  arise  from  the 
skin,  though  their  connection  with  this  point  of 
may  not  always  be  traceable.  Cysts  of  the  lachrymal 
gland  ("  dacryops")  are  rare.  They  are  due  to  retention 
of  the  tears  from  obstruction  of  the  ducts.  The  swelling 
enlarges  with  increased  secretion  of  tears  and  ii- 
acter  is  not  usually  difficult  to  recognize. 

Dropsy  of  Tenon's  Capsule  has  been  describ 
form  of  exudation  cyst,  but  its  pathology  is  somewhat 
doubtful,  and  its  occurrence  is,  to  say  the  least,  extremely 
rare.  Serous  cysts  have  been  attributed  to  disease  of  the 
bursa  in  the  trochlea  of  the  superior  oblique  musi 
of  those  sometimes  found  on  the  levator  and  superior 
rectus;  and  Wccker  considers  it  probable  that  most  serous 
orbital  cysts  arise  in  this  way.  This  view  is  probable. 
but  lacks  proof  in  pathological  anatomy.  Congenital 
dermoid  cysts  arc  found  more  frequently  in  the  orbit 
than  elsewhere.  It  is  generally  stated  that  their  usual 
seat  is  near  the  external  angular  process  of  the  frontal 
bone,  but  of  51  cases  collected  by  Berlin  27  wen  on  the 
nasal  side.  12  on  the  temporal,  8  below,  and  4  above. 
Their  walls  are  of  a  cutaneous  structure  and  contain 
sebaceous  matter  and  sometimes  hair.     Teeth  haT 
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been  found  in  them.  "Wecker  (loc.  til.)  says  that  serous 
teysts  may  form  voluminous  tumors,  which  enlarge  the 
orbit  by  excessive  pressure,  and  extend  through  foramina 
into  the  cranial  cavity.  He,  however,  gives  but  one  in- 
stance, quoted  from  Delpech.  The  cyst  was  prolonged 
into  the  cranial  cavity  through  the  optic  foramen,  which 
was  sufficiently  enlarged  to  admit  the  index  finger.  In- 
flammation of  the  sac,  induced  by  incision  and  explora- 
tion, extended  to  the  brain  and  resulted  in  death.  It 
was  found  that  a  diverticulum  of  the  cyst,  three  inches 
long,  had  encroached  upon  the  under  surface  of  the  cere- 
bral lobe,  and  had  contracted  firm  adhesions  with  the 
meninges.  This  case,  which  is  also  quoted  by  Macken- 
zie as  one  of  hygroma,  Berlin  thinks  must  have  been  a 
meningocele.  If  serous  tumors  of  veiy  large  size  have 
ever  existed  in  the  orbit,  it  is  not  likely  that  they  origi- 
nated in  diseased  bursas,  which  are  never  known  to  pro- 
duce such  tumors  elsewhere,  but  it  is  more  probable  that 
they  were  cysts  of  new  formation,  similar  to  the  so-called 
hydrocele  of  the  neck,  whose  pathology  is  not  well 
known.  Hcematoma  of  the  orbit  has  already  been  re- 
ferred to  in  discussing  haemorrhage.  Echinococci  and 
cysticerci  have  been  found  in  the  orbit.  Though  some  of 
the  text-books  refer  to  them  as  if  not  very  infrequent, 
they  are,  in  fact,  extremly  rare.  Berlin  says  that,  with 
an  experience  of  forty  thousand  eye  patients,  he  has  not 
met  with  a  single  case  of  either,  but  that  thirty-nine  more 
or  less  reliably  reported  cases  of  the  former  are  to  be 
found  in  literature,  while  lie  has  been  able  to  find  re- 
ports of  only  three  rather  doubtful  cases  of  cysticerci 
in  the  orbit,  though  they  are  comparatively  frequent  in 
the  eyeball  and  its  appendages. 

Solid  Tumors. — As  almost  every  form  of  tissue  is  rep- 
resented in  the  orbital  cavity,  almost  all  kinds  of  tumors 
are  possible  there.  In  addition  to  the  vascular  and  cys- 
tic tumors  referred  to  above,  the  following  forms  of  more 
solid  growths  have  been  described  by  authors  :  Lipoma, 
fibroma,  enchondroma,  carcinoma,  osteoma,  neuroma, 
and  sarcoma.  A  discussion  of  the  histology  and  pathol- 
ogy of  these  various  diseases  is,  of  course",  beyond  the 
scope  of  the  present  article.  Epithelioma  may  extend 
into  "the  orbit  from  the  skin  of  the  lids.  Enchondroma 
and  carcinoma  are  very  rare,  and  fibroma  and  neuroma 
not  much  less  so.  Lipoma  is  frequently  referred  to  in  a 
general  way,  but  only  a  few  cases  have  been  recorded. 
Osteoma  is,  comparatively  speaking,  not  very  uncom- 
mon. The  larger  proportion  of  solid  tumors  met  with  in 
the  orbit  belong  to  some  of  the  numerous  forms  of  sar- 
coma. Berlin  (loc.  cit.)  says  :  "  When  we  perceive  in  any 
part  of  the  orbit  a  solid  tumor  with  a  nodulated  surface, 
which  does  not  fluctuate  or  pulsate,  is  not  compressible 
or  stone  hard,  is  not  in  probable  connection  with  the 
brain,  and  does  not  arise  from  the  lids,  the  ball,  the  lach- 
rymal gland,  the  optic  nerve,  or  the  neighboring  cavities, 
we  may  decide  on  the  diagnosis  that  we  have  to  do  with 
a  sarcoma  of  the  orbit." 

Some  of  the  most  extensive  growths  that  attack  the  or- 
bital tissue  originate  in  the  eyeball.  By  far  the  most 
common  intra-ocular  tumors  are  retinal  glioma  and  cho- 
roidal sarcoma,  and  these,  when  they  have  once  passed 
the  fibrous  envelope  of  the  ball,  extend  rapidly  in  the  or- 
bit. The  former  generally  ends  fatally  by  direct  exten- 
sion to  the  brain,  or  by  metastasis  to  that  or  some  other 
organ.  This  sometimes  happens,  too,  in  the  case  of  sar- 
coma, which  also  frequently  causes  the  most  frightful 
local  destruction  of  bone  as  well  as  of  soft  parts. 

Enlargements  of  the  lachrymal  gland  may  be  due  to 
acute  or  chronic  inflammation.  In  the  case  of  the  former 
there  is  redness  and  swelling  of  the  upper  lid,  congestion 
of  the  conjunctiva  and  considerable  pain.  It  frequently 
ends  in  suppuration,  which  is  sometimes  followed  by  fis- 
tula. In  the  chronic  form  the  inflammation  is  usually 
indolent,  and  the  swelling  may  be  mistaken  for  a  neo- 
plasm. 

Simple  hypertrophy  of  the  lachrymal  gland  is  rare.  It 
is  said  to  result  from  repeated  attacks  of  inflammation, 
and  to  occur  sometimes  spontaneously  or  even  cougeni- 
tally.     Exact  observations  in  regard  to  it  are  wanting. 

Various  forms  of  degeneration  of  the  gland  have  been 


met  with,  the  most  frequent  of  which,  according  to  some 
authorities,  is  the  adenoid.  There  are  a  few  well  estab- 
lished cases  of  sarcoma  and  carcinoma.  I  exhibited  a 
sarcomatous  lachrymal  gland  as  large  as  a  hen's  egg,  at 
the  meeting  of  the  American  Ophthaimological  Society, 
in  1882,  and  Dr.  Knapp  referred  to  one  nearly  as  large, 
which  he  had  recently  removed.  There  were  no  adhe- 
sions in  either  case  and  the  tumors  were  easily  enucleated. 
The  prognosis  as  to  the  probability  of  a  return  of  the  dis- 
ease is  favorable. 

The  position  of  such  tumors  makes  their  diagnosis 
comparatively  easy.  The  ball  is  usually  forced  down- 
ward, forward,  and  inward  ;  but  in  the  case  referred  to 
above  its  direction  was  decidedly  outward.  This  excep- 
tional symptom,  which  is  probably  unique,  may  be  ac- 
counted for  by  the  unusual  size  of  the  tumor  and  its  de- 
velopment toward  the  inner  side  of  the  orbit  (Fig.  2645). 


Fig.  2645. 

The  ball  resumed  its  normal  position  in  a  few  weeks  after 
the  operation. 

Tumors  of  the  optic  nerre  have  been  reported  in  thirty 
odd  cases,  and  have  consisted  of  glioma,  myxoma,  sar- 
coma, endothelioma,  and  carcinoma  (Knapp,  "Trans.  In- 
ternat.  Med.  Congress,  1876,"  Berlin,  Graefe-Saemisch). 
Graefe  reported  several  cases  and  gave  the  following 
symptoms  as  diagnostic  :  Progressive  protrusion  of  the 
eyeball,  parallel  to  the  axis  of  the  orbit,  or  a  little  out- 
ward ;  preservation  of  the  mobility  of  the  eye  ;  preserva- 
tion of  a  layer  of  connective  tissue  between  the  eye  and 
the  tumor,  and  the  integrity  of  the  centre  of  rotation  ; 
soft  consistence  of  the  tumor  ;  absence  of  pain  ;  absence 
of  subjective  luminous  sensations,  and  rapid  abolition  of 
vision.  In  some  cases  more  recently  reported  there  was 
more  loss  of  mobility  of  the  ball  than  Graefe  seems  to 
have  met  with,  and  in  several  there  was  severe  pain  in 
the  eye  and  orbit,  and  the  tumors  have  not  always  been 
of  soft  consistence.  Valuable  assistance  in  diagnosis  can 
be  obtained  by  palpation — pressing  the  finger  deep  into 
the  orbit  behind  the  ball. 

Osteomala  may  grow  immediately  from  the  diploe  of 
the  bone,  or  originate  in  inflammatory  exudations  from 
the  periosteum.  In  the  former  case*they  are  likely  to  ex- 
tend at  the  same  time  into  the  orbit  and  into  one  of  the 
neighboring  cavities.  They  vary  in  size  from  a  mere  nod- 
ule to  a  mass  filling  the  whole  orbit,  and  may  be  of  can- 
cellous structure  or  of  ivory  density.  The  latter  is  much 
the  more  common  form.  They  have,  in  a  few  cases,  oc- 
curred in  both  orbits  at  the  same  time.  The  etiology  of 
orbital  osteoma  is  very  obscure.     Syphilis,  which  might 
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naturall)  be  though!  a  frequent  cause,  is  an  i 
ran  doubtful  one.    Bony  tumors  of  the  orbit 

of  slow  growth,  and  are  injurious  only  by  their  mechan 
ical  effe(  Is,  which,  how<  tnetinies  serious  enough. 

A  few  cases  are  reported  in  which  a  i  ted  from 

necrosis  .-mil  spontaneous  separation  (Lediard,    "Tn 
Oph.  Sue.  United  Kingdom,"  iii..  p.  28). 

In  the  removal  of orbital  tumors  antiseptic  precautions 
should  be  carefully  carried  out .    [f  thei  ul  \  ision, 

or  even  a  Bound  eye,  the  eyeball  should  be  preserved 
whenevei  unless  ii-  retention  renders  imprac- 

ticable th  li  removal  "I  tissues  involved  in  ma- 

lignant disease.  It  will  usuallj  be  possible  to  retain  the 
liall  when  tlie  growth  i-  outside  the  intramuscular  Bpace, 
ami  sometimes  even  when  ii  is  within  it.  This  has  been 
done,  with  satisfactory  results,  in  the  case  of  tumors  of 
tin-  optic  nerve  by  Knapp  and  Griining  (Arch,  of  '//,/,- 
thal.,  iv.,  i>.  328,  ami  v.,  p.  508).  To  avoid  the  deform- 
ity of  the  resulting  cicatrix,  it  is  usually  better,  when 
practicable,  to  operate  through  the  conjunctiva,  ami  this 
will,  of  course,  be  necessary  in  the  case  of  tumors  within 
the  muscular  spare.  To  gain  room  the  external  canthus 
may  be  freely  incised,  or  tin-  upper  li<l  may  lie  dissected 
back.  In  removing  tumors  situated  well  forward  or  at- 
tached to  the  orbital  walls,  or  of  large  size,  ii  may  be 
necessary  to  make  the  incision  through  the  skin  of  the 
lid.  The  handle  of  the  knife  will  often  he  found  of  more 
use  than  its  edge  in  freeing  the  growth  from  iis  attach- 
ments, ami  much  of  the  operation  can  most  conven- 
iently he  performed  with  a  strong  pair  of  blunt-pointed 
scissors,  curved  on  the  Hat.  Extensive  malignant  disease 
Sometimes  necessitates  the  removal  of  all  the  contents  of 
the  nihil,  ami  the  application  of  the  chloride  of  zinc  paste 
in  its  bared  walls.  Though  such  cases  are  extremely  dis- 
couraging, iii  a  few  that  wen-  apparently  desperate  the 
operation  has  succeeded  at  least  in  securing  some  years 
of  comfort  to  the  patient.  It  may  he  necessary  to  resort 
to  the  actual  cautery  to  check  haemorrhage,  though  this 
can  usually  be  accomplished  by  hot  water  and  compres- 
sion. When  extension  of  the  disease  to  neighboring  cav- 
ities renders  its  complete  removal  impracticable,  the  up 
eration  should  never  be  undertaken.  Exostoses  may  be 
removed  with  comparative  safety  when  situated  on  the 
Boor  or  inner  wall  of  the  orbit,  1ml  the  attempt  is  rarely 
justifiable  «  hen  the  deeper  parts  of  the  roof  are  involved. 
Of  sixteen  cases,  collected  by  Berlin,  in  which  exostoses 
of  the  orbital  roof  were  operated  on.  in  six  the  patients 
died  of  meningitis.     Knapp  reports  several  cases  in  which 

osteomata  of  the  roof,  situated  peripherallyi  were  success 
fully  removed  ("Trans.  Fifth  fnternat.  Oph.  Congress"). 
It  has  occasionally  been  found  possible  to  cut  these  bony 
tumors  with  the  pliers  or  to  wrench  them  from  their  bases 
with  the  forceps,  but  usually  the  chisel  ami  mallet  will 
be  found  more  efficient  The  use  of  the  dental  engine 
has  hern  suggested  anil  may  be  applicable  to  some  cast  5. 
The  attachment  of  the  base  to  the  orbital  wall  is  less  firm 
than  the  structure  of  the  tumor,  and  in  operating  this 
should  be  made  the  point  of  attack.  The  difficulties  of 
the  operation  are  greatly  increased  when  the  growth 
originates  in  the  diploe  and  extends  on  both  sides  of  the 
bone.  Knapp  Arch,  of  <>/>//.,  ix.,  p.  464)  describes  a 
method  of  shelling  out  such  tumors  within  their  perios- 
teal envelope,  by  cutting,  with  the  chisel,  the  orbital  wall 
encasing  them  ami  removing  them  entire.  He  thinks  the 
operation  may  in-  performed  with  success  even  though 
the  exostosis  project  into  the  cranial  cavity. 

Is. ii  bies  "i  nil-  Orbit  derive  their  greatest  interest 
and  importance  from  the  lad  that  only  a  thin  plate  of 
bone  separates  ibis  cavity  from  the  brain.  Punctured 
wounds  of  the  roof  of  the  orbit  may  very  easily  penetrate 
thr  intra-cranial  cavity.  Such  injuries  were  formerly 
sometimes  inflicted  by  the  sword,  while  in  more  modern 
limes  the  umbrella  stick  has  figured  most  prominently  as 
the  offending  instrument.     These,  of  course,  are  very 

fatal  wounds.  Out  of  fifty  two  cases  of  perforation  col- 
lected by  Berlin  (Oraefe  Saemisch,  vol.  vi.i  the  patients 
survived   in  only  eleven,  and   of  these   the  suffered  from 

subsequent  effects.  Great  caution  should  be  used  in  the 
treatmenl  and  prognosis  of  such  cases,  as  the  surgeon  is 


liable  to  be  misled  by  the  innocent  appearance  of  the  ex- 
ternal wound  and  the  absence  of  immediate  sj  mptoms  of 
an  alarming  character.     Mackenzie  relates  several  easel 

in  which  the  patients  walked  considerable  distances  after 
receiving  the  injury  and  then  fell  dead 

The  result  of&gun-thot  wound  of  the  orbit  will  depend 
upon  the  direction  that  the  ball  lakes.  Jn  a  larize  pro- 
portion  of  cases  the  brain  is  injured  and  death  ensues; 
but  a  ball  passing  obliquely  through  the  temporal  I 
may  destroy  one  eye  only,  and  cases  are  reported  in  w  bich 
sight  was  entirely  destroyed,  without  other  injury,  by 
balls  crashing  through  both  orbits  behind  the  e_\es.    i  met 

with   one  such   case,  during  the   late  war,  in    which  very 

little  deformity  resulted,  and  the  external  appearance oj 

the  e_\  es  was  noi  affected. 

Fractures  of  the  base  of  the  cranium  frequently  extend 
into  the  walls  of  the  orbit,  generally  the  roof.  In  the 
post-mortem  examination  of  eighty-six  eases  (,f  fracture 
of  the  base,  von  Holden  found  fracture  of  the  orbit  in 
seventy-nine  (Berlin,  loe.eil.).  Blindness  may  result  im- 
mediately from  rupture  of  the  optic  nerve,  or  hamor- 
rhage  in  its  sheath,  or  may  be  subsequently  induced  by 
neuritis.  Intracranial  haemorrhage  and  haemorrhage  and 
emphysema  of  the  orbit,  as  results  of  fracture  of  the  on 
bital  walls,  have  already  been  referred  to. 

It  is  important  to  remember  that  foreign  bodies,  even  of 
considerable  size,  may  easily  escape  detection  in  the  or- 
bit. A  number  of  striking  instances  of  this  have  been 
recorded.  Mr.  Carter  has  reported  a  case  in  which  a 
piece  of  iron  hat-peg,  nearly  three  inches  and  a  half  long, 
remained  concealed  in  the  orbit  for  several  weeks,  with- 
out the  knowledge  of  the  patient.  It  was  removed,  and 
the  eye  remained  uninjured.  Hennen  found  a  flattened 
musket-ball  which  had  lodged  in  the  orbit,  without  in- 
jury to  the  eye.  Shot  from  fowling-pieces  and  chips  of 
iron  driven  with  force  by  the  hammer  or  lathe  sometimes 
pass  through  the  ball  and  Iodize  in  the  orbit.  Shot  may 
become  encysted  and  cause  no  irritation,  and  even  large! 
and  rough  substances  may  give  little  indication  of  their 
presence.  A  man  presented  himself  at  the  Wills  hospi- 
tal, ill  Philadelphia,  with  a  wound  near  the  Corneo-SClB- 
rotic  junction,  but  was  very  positive  that  the  foreign 
body  that  inflicted  it  had  rebounded.  The  eye  v. 
slightly  inflamed,  and  the  patient  continued  to  improve 
and  would  have  been  discharged  if  a  little  sympathetic, 
irritation  of  the  other  eye  had  not  been  noticed.  In  enu- 
cleating the  ball  great  difficulty  was  experienced  in  cafe 
ting  the  optic  nerve,  and  a  splinter  of  iron,  one  inch  long, 
was  found  lying  by  its  side. 

Cases  were  formerly  reported  in  which  impaired  vision 
was  attributed  to  injury  of  the  supra-orbital  or  ii  I 
bital  nerve  by  blows  upon  the  edge  of  the  orbit,  but  it  is 
probable  that  the  ophthalmoscope  would  have  revealed 
some  intraocular  lesion  produced  by  concussion,  or  that 
a  fracture  involving  the  apex  of  the  orbit  may  have  in- 
jured the  optic  nerve.  Contusion  of  these  nerves 
now  recognized  as  a  cause  of  amblyopia. 

Dislocation  oftht  eyeball  maybe  caused  by  a  foreign 
body  thrust  into  the  orbit  behind  it.  It  has  frequently 
been  produced  by  the  "gouging"  thumbs  of  brutal  fight- 
ers. The  ball  lies  upon  the  malar  bone  and  the  orbicu- 
laris muscle  Contrails  behind  it,  retaining  it  beyond  the 
lids.  The  optic  nerve  is.  of  course,  violently  stretched, 
but  is  not  usually  permanently  injured  if  the  disloi 
is  soon  reduced. 

In  the  treatment  of  injuries  of  the  orbit  it  is  important 
to  bear  in  mind  the  dangerous  character  of  its  anatomical 
relations,  and  the  serious  mischief  that  may  easily  lie  iu- 
tlieted  byprobing.  It  is  better  to  treat  many  trivial  cases 
with  unnecessary  caution  than  to  underestimate  the'  dan- 
ger of  one  thai  may  have  a  serious  or  even  fatal  termina- 
tion. Complete  rest,  cold  applications,  and  sometimes 
leeching  will  be  required  in  the  early  stages,  and  if  pus 
forms  subsequently,  it  should  be-  allowed  prompt  and  free 
escape.  If  incisions  arc-  necessary  for  the  removal  of  for- 
eign bodies,  i hey  should  be  made  through  the  conjunc- 
tiva rather  than  through  the  lids,  to  avoid  the  dai 
ectropium  or  other  deformity  that  might  follow  i; 
traction   of  cicatrices.      In   reducing  dislocation   of  the 
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eyeball,  the  upper  lid  should  be  stretched  and  drawn  for- 
ward, while  the  ball  is  gently  pressed  back.  It  may  be 
necessary  to  divide  the  external  commissure.  A  compress 
bandage  will  be  required  to  retain  the  eye  in  position  for 
a  few  days. 

Drsp:ASEs  of  the  Neighboring  Sinuses  may  seriously 
affect  the  orbit  by  pressure  upon  its  walls  or  extension 
into  its  cavity. 

The  frontal  sinus  is  sometimes  greatly  distended  by 
the  accumulation  of  retained  mucopurulent  secretion  in 
chronic  inflammation  of  its  lining  membrane.  The  up- 
per and  iuner  wall  of  the  orbit  is  bulged»by  pressure,  and 
the  eyeball  is  forced  downward  and  outward.  These 
accumulations  are  sometimes  very  extensive,  aud  involve 
the  ethmoid  sinus  or  the  frontal  sinus  of  the  other  side  by 
destruction  of  the  intervening  walls.  Dr.  Bull  ("Trans. 
Am.  Oph.  Soc,  1885  ")  reports  a  case  of  chronic  abscess  in- 
volving both  frontal  sinuses  and  the  ethmoid  sinus  of  one 
side,  the  result  of  an  injury  received  fourteen  years  be- 
fore. The  disease  may  also  result  from  direct  extension 
of  inflammation  from  the  mucous  membrane  of  the  nose. 
The  pus  may  finally  escape  into  the  nose,  into  the  orbit, 
or  externally,  but  the  opening  that  gives  it  exit  is  not 
likely  to  be  free  enough  to  lead  to  a  cure.  The  most 
common  locality  for  spontaneous  discharge  is  at  the  inner 
canthus,  above  the  tendo  oculi,  and  a  permanent  fistula 
is  likely  to  result.  "When  the  bone  over  the  swelling  is 
very  much  thinned  by  distention  and  absorption  it  yields 
to  pressure  by  the  finger  with  a  kind  of  crackling  sensa- 
tion, which  has  been  well  compared  to  that  produced  by 
pressure  upon  the  lid  of  a  tin  box,  and  which  will  distin- 
guish the  case  from  one  of  solid  growth.  The  sinus 
should  be  freely  opened  with  a  strong  knife,  or,  if  neces- 
sary, with  a  drill,  near  the  inner  canthus  or  beneath  the 
superciliary  arch,  and  a  silver  tube  inserted,  through 
which  the  cavity  can  be  washed  out  frequently  with  dis- 
infectant and  stimulating  solutions.  It  may  be  necessary 
to  continue  this  treatment  for  several  months  before  al- 
lowing the  opening  to  close. 

Similar  distention  of  the  maxillary  antrum  by  fluid  ac- 
cumulation forces  the  floor  of  the  orbit  upward.  It  may 
result  from  any  cause  that  produces  chronic  inflamma- 
tion of  the  lining  membrane  of  the  cavity,  but  the  most 
frequent  cause  is  a  diseased  tooth.  Pus  may  escape  into 
the  nostril,  through  the  alveolus  at  the  canine  fossa,  or 
into  the  orbit.  "When  it  enters  the  orbit  it  causes  an  in- 
filtration and  swelling  of  the  lower  eyelid,  and  finally  a 
fistula.  "When  there  is  a  diseased  tooth  the  best  plan  of 
treatment  is  to  extract  it  and  puncture  the  antrum  through 
its  socket ;  or,  if  the  abscess  points  in  the  alveolar  process 
an  opening  may  be  made  behind  the  upper  lip.  In  either 
case  a  tube  should  be  inserted  and  injections  used. 

A  few  cases  of  retention  tumor  of  the  ethmoid  cells  have 
been  met  with.  Dr.  Knapp  ("Trans.  Fifth  Internat.  Oph. 
Cong.")  reports  one  in  which  the  wall  felt  so  dense  that 
he  took  it  for  an  exostosis  and  proceeded  to  remove  it, 
when  the  chisel  pierced  a  bony  shell,  and  a  quantity  of 
mucopurulent  discharge  escaped. 

I  know  of  no  case  of  fluid  accumulation  in  the  sphe- 
noidal  sinus,  though  there  seems  to  be  no  reason  why  it 
should  not  occur,  except  that  the  position  of  this  cavity 
renders  it  less  exposed  than  the  others  to  causes  of  in- 
flammation. 

Cysts,  polypi,  or  solid  tumors  of  any  of  these  cavities, 
or  of  the  nares,  may  press  upon  the  walls  of  the  orbit  or 
destroy  them  and  extend  into  its  cavity.  A  discussion  of 
all  of  these  diseases  would  lead  into  too  wide  a  field  for 
the  limits  of  this  article,  and  the  reader  must  be  referred 
to  works  on  general  surgery  and  to  the  elaborate  chapter 
on  this  subject  in  Mackenzie's  treatise  on  "  Diseases  of 
the  Eye."  Intracranial  growths  sometimes  involve  the 
roof  of  the  orbit,  and  in  chronic  hydrocephalus  its  cavity 
is  narrowed  by  pressure,  and  the  eyeball  is  pushed  for- 
ward. George  C.  Harlan. 

ORKNEY   SPRINGS.     Location,  Shenandoah  County, 
v  a.  ;  Post-office,  during  the  season,  from  May  1st  to  De- 
cember 1st,  Orknev  Springs  ;  for  remaining  portion  of 
the  year,  Mount  Jackson,  Shenandoah  County. 
Vol.  V.— 24 


Access. — To  Mount  Jackson,  a  station  on  the  Harper's 
Ferry  &  Valley  Branch  of  the  Baltimore  &  Ohio  Rail- 
road, thence  ten  miles  by  conveyance  to  the  Springs. 

Analysis. — One  pint  contains  : 


Carbonate  of  soda 

Carbonate  of  magnesia . . 
Carbonate  of  iron  ...;.. 
Carbonate  of  manganese 

Carbonate  of  lime 

Chloride  of  potassium  . . 

Chloride  of  sodium 

Sulphate  of  potassa 

Sulphate  of  magnesia.    . 

Sulphate  of  alumina 

Sulphate  of  iron 

Sulphate  of  manganese  . 

Sulphate  of  lime 

Sulphate  of  lithia 

Phosphate  of  lime 

Sulphide  of  sodium 

Sulphuric  acid 

Silica 

Organic  matter 

Total 

Gases. 

Carbonic  acid 

Sulphuretted  hydrogen  . 

Oxygen 

Nitrogen 


Healing 

Powder 

Bear      Wal- 

Spring, 

Spring, 

low  Spring, 

5S.fi°      F. 

59.7°      F. 

58.6°        F. 

T.W.Mal- 

T.W.  Mal- 

T. W.  Mal- 

[    let. 

let. 

let. 

Grains. 

Grains. 

Grains. 

0.002 

0.406 

0.141 

0.369 

0.058 

0.027 

0.O01 

0.002 

1.033 

0.477 

0.004 

0.003 

0.008 

0.015 

0.044 

0.011 

0.023 

0.020 

0.026 
0.305 

0.004 

0.002 

0.007 
0.567 

0.143 

0.219' 

0.089 
0.008 

0.002 


trace 

0.055 

0.001 
0.044 

0.104 

0.173 

0.192 

trace 

0.008 

1.530 

1.797 

1.266 

Cub.  in. 

Cub.  in. 

Cub.  in. 

0.48 

0.89 
0.61 

0.60 

0.17 

0.05 

0.31 

0.29 

0.15 

Therapeutic  Properties. — The  principal,  or  "Bear 
Wrallow,"  spring  is  aperient,  diuretic,  and  tonic.  It  is 
particularly  valuable  in  dyspepsia,  rheumatism,  gout,  af- 
fections of  the  urinary  organs,  and  many  female  disor- 
ders. The  "Healing  Spring"  (calcic)  is  alterative  and 
tonic,  and  is  employed  in  scrofula,  malaria,  syphilis, 
chronic  ulcers,  etc.  The  sulphur,  or  "  Powder  Spring," 
is  used  with  success  in  diseases  of  the  skin,  liver,  joints, 
etc.  Another,  the  "  Chalybeate,"  also  containing  sul- 
phur, has  proved  efficient  in  anaemia,  chlorosis,  and  neu- 
ralgia. 

Climate. — Temperature  rarely  reaches  80°  F.  during 
the  hottest  days.  Atmosphere  is  dry  and  bracing  at  all 
times. 

This  watering-place  is  situated  on  a  plateau  of  the 
North  Mountain,  twenty -one  hundred  feet  above  tide- 
water. The  geological  formation,  a  shale,  insures  good 
and  rapid  drainage.  The  hotels,  of  which  there  are  sev- 
eral, and  numerous  cottages,  afford  first-class  accommo- 
dations for  eight  hundred  people.  Mountain  scenery, 
walking,  riding,  hunting,  and  fishing,  bowling,  billiards, 
and  a  beautiful  shaded  lawn,  furnish  ample  facilities  for 
amusement  to  the  guests.  There  are  churches  of  the  va- 
rious denominations  at  Mount  Jackson.  The  ordinary 
drinking-water  is  limestone  and  freestone. 

George  B.  Foicltr. 

ORRIS  ROOT  {Bhizoma  Iridis,  Ph.  G.;  Iris  de  Flo- 
rt  nee,  Codex  Med.).  The  rhizomes  of  three  or  more 
species  of  Iris  cultivated  for  this  object  in  the  south  of 
Europe,  especially  in  the  vicinity  of  Florence,  are  the 
sources  of  this  article.  They,  and  a  few  other  species, 
also,  are  familiar  garden  flowers  both  there  and  in  this 
country,  and  are  easily  recognized  by  their  thick,  fleshy 
rhizomes,  running  along  just  beneath,  or  at  the  surface 
of,  the  ground,  their  vertical,  equitant,  linear,  or  sword- 
shaped,  often  curved  or  oblique  leaves,  and  their  large, 
showy  flowers,  with  three  spreading  or  drooping  and 
three  ascending  and  incurved  perianth-divisions.  The 
flowers  are  sometimes  solitary  and  low  (/.  pumila  Linn.), 
but  generally  several  are  borne  in  succession  on  a  tall, 
branching  scape.  The  three  following  are  officially  rec- 
ognized as  the  sources  of  "Orris":  I.  florenlina  Linn., 
with  very  sweet-scented,  white,  or  pale  slaty-blue  flowers  ; 
I.  germanica  Linn.,  with  dark,  violet  flowers  ;  and  1.  pal- 
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lida  La  ink.,  with  light-blue,  very  large,  and  fragrant 
ciiirs.  Thej  all  resemble  each  other  in  most  important 
particulars,  and  ii  is  doubtful  if  thej  are  entitled  to  full 
spei  ific distinction.  The  former  is  a  native  of  the  Bouth- 
and  eastern  Black  Sea  regions,  the  others  ol  Europe  ; 
all  ha-  ultivated  for  a  long  time. 

The  rhizomes  are  gathered  in  the  latter  part  of  sum- 
mer, trimmed  and  peeled,  and  then  dried  in  tin-  Bun,  and 
afterward  separated  into  qualities,  according  to  Bize,  sym- 
metry, and  appearance.  Th<  pieces  are  more  01  less 
long  and  flattened,  w  itb  rounded  surfaces  and  endB,  of  ten 
curved  or  twisted  in  dryi  rlj  white  color,  and 

compact  but  brittle  texture.     The  Bears  where  the  i 
lets  have  been  cut  away  may  be  Been  on  the  lower  sur- 
face. Taste  bitterish,  slightly  aromatic,  and  sharp,  odor, 


Fio.  204C— Orris  Root  and  Leaves,     (r.aillon.) 

for  which  it  is  valued,  mild  and  pleasant,  recalling  thai  of 
violets,  orris  which  has  been  kepi  for  one  or  two  years 
is  more  fragrant  than  that  just  dried.  This  product  has 
been  for  centuries  used  as  a  perfume,  and  less  generally 
as  a  medicine,  and  is  mentioned  by  mosl  of  the  classical 
writers  upon  medicine.  It  yields,  upon  distillation,  a 
minute  quantity,  0.12  percent.,  of  a  fragrant  crystalline 
substance,  generally  known  as  Orris  camphor,  bul  really. 
according  to  Fluckiger,  consisting  of  myristic  acid,  im- 
pregnated with  a  little  em  niial  oil.  <  ►rris  contains  also  a 
little  resin  and  a  very  little  tannin.  Starch  is  abundant. 
A<  iion  \mi  Use.  -Internally  given,  Orris,  like  our 
Blue  Flag  (iris  versicolor  Linn.),  is  a  cathartic  and  t> 
sional  emetic,  but  it  is  almost  never  employed  in  this 
way.  It  is  a  common  ingredient  of  tooth  powders,  as 
we'll  as  of  sachet  powders  (violet),  and  is  otherwise  used 


as  a  perfume.    Large,  fine  pieces  are  now  and  then 

to  teething  children  to  chew  upon,  but  the  practice  is  not 

to  be  commended. 

Allied  1't.A.vis. — A  number  of  other  species  at 
as  the  above  are  cultivated  as  garden  flowers,  under  the 
name  Flew  eh  lis,  or  Flower  de  Luce.     The  \ 
'".«and  Qladiohu  furnish  also  a  number  of  beautiful  on 
namental  plants  (see  Flag,  Bli 

Allied  81  imam  es.— Vanilla,  Tonka,  Heliotrope,  and 
the  essential  oils  in  general.  \V.  J',  l: 

ORTHOPEDIC  SURGERY.     There  remain  still  a  fed 
practitioners  who  deny  tin-  right  of  existence  to  -. 
tie-  in  medicine  or  surgery.     The  time  lor  discussing 
such  questions  has.   however,  long  since  passed.     The 
ess  of  medicine  is  marked   by  the  developmental 
31  paiate  branches,  and  as  a  community   becomes  more 
civilized,  the  line  between  these  branches  is  still  more 
sharplj  drawn.     For  at  least  one  hundred  and  flftj 
the  term  orthopedic  surgery  ha-  been  in  use,  yet  the 
boundary  lines  of  the  specialty  have  not  always 
well  defined. 

1  >i.i  im  i  io\  — From  two  Greek  words — o/j0or,  iraidevu — 
M.  Andry  formed  orthopedie,  to  express,  in  a  single  term, 
the  plan  of  his  work  ("Orthopedie,"  17-)1>.  which  was  to 
teach  different  methods  of  preventing  and  correcting 
bodily  deformities.  Inasmuch  a-  children  are 
the  more  frequently  affected,  the  earlier  writers 
did  not  often  include  adult  patients  in  their  prac- 
tice. A  more  general  definition  would  he,  " 
branch  of  surgery  which  has  p,  do  with  prevent- 
ing and  correcting  deformity."  Some  have  made 
mechanical  synonymous  with  orthopedic  surg 
and  hence  they  consider  it  sufficient  only  to 
good  instrument-maker  or  a  good  mechanician. 
If  we  thus  Hunt  the  definition,  it  seems  humiliat- 
ing to  the  art  id'  surgery  to  couple  it  with  ortho- 
pedic-. Andry  never  intended  to  limit  this 
specialty  to  the  one  means  of  correcting  deform- 
ities  solely  by  mechanical  appliani 

If  the  skilful  diagnostician  tan  recognize  a  dis- 
ease who-e  natural  progress  i-  toward  deformity, 
and  can  arrest  the  disease  by  the  judicious 
of  drugs,  or  even   simpler  means,   he  prai 
orthopedic  surgery.      In  a  weird,  then,  we  under- 
stand  that   the  orthopedic  surgeon  must   have 
skill  as  a  diagnostician,  must  make  himself  famil- 
iar with  the  clinical  histories  of  diseases  thai  lead 
to  deformity,  and  must  he  expertin  operatii 
well  as  in  devising  and  adapting  apparatus  that 
will  prevent  as  well  as  correct  deformity. 
Naturally  the  scope  of  orthopedic  encroa 
upon  that  of  general  surgery,  a-  do  all  the  specialties 
in  which  any  surgical  procedure  is  demanded      To 
define  the  scope  of  this  branch  of  surgerj  i- 
easy  .  therefore,  as  to  define  the  terms  emploj 

The  deformities  that  find    a    place  in  orthi 
treatises  are  those  of  the  neck — the  different  varieties 
of  torticollis,  whether  congenital  or  acquired;  luxa- 
tion and  sub-luxation  of  the  different  joii 
quently  the  resull  of  disease  of  the  articular  en 
the  bones  ;  web-hand  and  web-foot,  irrespective  of  i 
club-foot,  with  its  different  varieties,  and  the  deformities 
Of  the  toes.      Included  in  this  li-t   should  he  curvature  of 
the  spine,  deformities  of  the  hands  and  fingers,  such  as 
drop-wrist,  Pupuytren's  contraction   and  contraction  of 
the  tendons  that   results   from    paralysis;   the  deformities 
of  the  lower  extremities  that  result  from  disease  of  joints, 
hones,  and  nervous  system.      Nearly  all  the  deformities 
that  are  dependent  upon  rachitis  are  also  included. 

A-  other  specialties  become  better  developed,  the  de- 
formities that   pertain  to  the  diseases  included  in  their 
lies  gradually  drift  away  from  the  orthopedii 
neral  surgeon.    Thus  strabismus,  hare-lip,  deformi- 
ties Of  the  jaw    and  the  teeth,  as  well  a-  hernia,  now   be- 
long to  separate  specialties.     It  is  difficult  sometin 
dissoi  iate  orthopedic  surgery  from  neurology.    The 
list  i>  not  by  any  means  complete,  yet  serves  as  a 
flcation  of  the  deformities  that  fall  within  the  scope  of  the 
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specialty  now  considered.     English  and  continental  sur- 
geons seldom  include  diseases  of  the  joints  in  works  on 


History. — About  the  year  400  b.c,  Hippocrates,  in  a 
work  on  the  Articulations,  gives  us  the  first  insight  into 


Fig.  2647. — Treatment  of  Spinal  Disease  by  Succussion. 

orthopedic  surgery,  but  rather  include  more  of  those  de- 
formities that  really  belong  to  other  branches  of  medicine. 
No  treatise  in  America,  however,  is  considered  complete 


Fig.  2648. — Treatment  of  Gibbosity  in  Pott's  Disease,  as  practised  in  the 
Days  of  Hippocrates. 

without  a  pretty  full  discussion  of  diseases  of  the  joints, 
and  especially  of  their  treatment  by  mechanical  means. 


Fig.  2649. — Reynders'  Spinal  Brace  (1744). 

the  treatment  of  deformities.  The  descriptions  given  by 
this  early  author  were  very  full,  and  to  him  we  are  in- 
debted for  many  terms  now  employed  ;  for  instance,  he 
divided  spinal  curvature 

into  cyplwsis,  lordosis,  and  ~~3SP^ 

skoliosis.  To  make  this 
chapter  more  intelligent, 
it  is  better  to  follow  the 
history  of  the  pathology  im. 

and  treatment  of  deform-  /  ^k  ■%    ' 

ities  in  the  different  re-  I       A^ 

gions  of  the  body.  rV      ^v  Jj 

The  Spine.  —  Among  \ljfcV    ^v.        4» 

the    earliest  methods  of  J        vN.  ^^ss^/--- 

treating  spinal  disease  is  <^,        VifW 

one  known  as  succussion. 

This    is    mentioned    by  I         /  /     // 

Hippocrates  as  a  popular  ^tt*^  I    M 

method  in   his  day,  and 
one  which  this  great  man 
condemned.    He  observes 
that  he  was  "  ashamed  to        /   r-h>^\ 
treat  all  such  cases  in  this    S7j  ?J]5$§Sjc' 
way,  because  such  modes  ^ — *i**^  \J[\ 
of  proced  ure  are  generally 
the  work  of  charlatans.' 
Fig.  2647  illustrates  this  \< 
method.     Full  directions 
are  given  by  Hippocrates     \[\  \f 

for  practising  succussion. 
The  ancient  treatment  of 
gibbosity  is  shown  in  Fig.  \\ 

2648.  U 
In  1650  the  second  book  y\ 

of  the  works  of  Ambroise  }% 

Pare, ' ' De  Gibborum  Cor- 
rigenda Deformitatum," 
was  published,  and  in  this 
work  we  find  recom-  /  s 
mended  for  spinal  disease 
two  plates  of  iron,  a  pos-      „      „„     „    . ,  „  .    .  „    „„ 

.    '         ,  !       *  Fig.  2650. — Nuck  s  Spinal  Brace. 

tenor  and  an  anterior  one, 
fastened  together  in  the 
form  of  a  cross.     It  is  similar  to  the  brace  shown  in  Fig. 

2649.  Full  instructions  are  given  for  changing  the  appa- 
ratus every  three  months,  if  necessary,  according  to  the 
age  and  rapidity  of  growth.     As  Biggs  remarks,  ' '  Pare's 
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torquen  "  of  Ori- 


is  the  earliest  splint  intended  to  be  worn  for  dis- 
pine." 
In   i860  Glisson  published  a  work.  "De  Rachi 
^_»_  translated  by  Culpepper,  in  which  is 

/         j  described  a  method  <■!    treating   the 

:  Bpine  bj  buscm  nsion.  The 
wi  ighl  of  the  body  sufficed  usually  to 
make  the  neo  ssary  extension, 
casionallj  heavy  Bubstances  «  i 
ta(  hed  i > >  the  fei  t.  A-  :i  record,  Bim 
plj  - 11  the  earliest  method  of  treating 
>l >ij»al  diseases  by  suspension,  ii  may 
be  interesting  to  rive  i  be  follow  ing 
quotation  from  Biggs:  "Swathing 
bands,  first  crossing  the  breast  and 
coming  under  the  arm  pits,  then  about 
the  bead  and  under  the  chin,  and  re- 
ceiving the  hands  by  two  handles,  so 
that  ii  is  a  pleasure  to  see  the  child 
hanging  pendulous  in  the  air,  and 
moi ill  in  ;unl  fro  by  the  spectators." 
In  this  same  work  Glisson  describes  a 
method  of  making  corsets  by  means 
of  whalel ss  sewed  into  the  cloth,  and  insists  particu- 
larly on  getting  a  good  tit. 

In  1656  Scultetus  described   the 
basins,  w  liirh  had  been  used  for 
many  years   in    the   treatment    of 
spinal  deformities.     From  tin 
scription  given  tliis  appears  i 
essentially  the  same  as  the  ap] 
tns  shown  in  Fig.  'J()48. 

In   17:w   BEeister  described 
recommended  a  T-shaped 

Splint     of    steel.      Neck-, 

shoulder-,  and  pelvic- 
straps  were  employed  to 

retain  it  in  position. 

Mr.  John  Heynders. 
the  veteran  instrument 
maker,  of  this  city,  tells 

me  that  one  of  his  amis 

tors,  Reinder  Heynders, 
as  long  ago  as  1740  was 
engaged  in  the  manufact- 
ure of  orthopedic  instru- 
ments. He  has  shown 
me  a  drawing  of  a  very 
interesting   spinal  brace 

made  in  17-14,  or  earlier. 

(See     Fig.    2649.)     It     is 

made  of  copper,  has  axil 

lary  pieces  with  shoulder-straps,  a  pelvic  band,  and  is  in 
many  respects  similar  to  the 
one  employed  by  Ambroise 
Pare.  Mr.  Heynders  lias  also 
shown  me  an  old  note-book 
possessed  by  his  ancestor,  whose 

son  was  a  physician  in  charge 
of    an  orthopedic    hospital  in 

Groningen,  Holland. 

In  nil  Andry's  great  work 
on  "  <  (rthopedie  "  was  pub- 
lished, and  this  practically 
murks  the  birtb  of  the  specialty. 
The   mechanical   treatment   of 

spinal  deformities  was  nut  ma- 
terially advanced  by  this  pub- 
lication, although,  ii  is  true,  he 
recommends  a  chin-rest  for  the 
head  «  hen  it  is  bent  forward. 

In  1799  appeared  the  works 
of  Percival  Hoit.  of  London, 
and  of  M.  David,  of  Rouen, 
both  of  w  hid)  contained  impor- 
tant contributions  to  this  sub 
ject.     Pott    wrote   upon    thai 

kind  of  palsy  which  accompanied  curvature  of  the  spine. 

and  David  upon  ihe  effects  of  rest  and  movement.    That 


Fig.  2652.— Davis'  Spinal  Brace. 


David  entertained  correct  notions  of  the  pathol 
the  disease  the  following  will  testify  :  "A-  lor  the  bones 
which  are  primarily  affected,  they  are  no  sooner  relieved 
of  the  debris  than  they  begin  to  resume  their  solidity,  and 
ral  vertebrae  have  participated  in  tin  disease,  they 
form  themselves  into  one  conunon 
ma- -  ..lion,  thu-  terminating 

this  grand  cm;  .which,  as  we  s,  ,    rj 
he  ihe  work  of  nature,  "f  tin,, .  anil  of 

Dissertation  sur  . 
du  Movement  et  du  Repos  dans 

.Maladies  chinirgU  ah  s ,"   ]  77!i). 

In  17-7'J  M.  LeVacher  de  la  Fentrie 
published  his  "Traite  du  Rakitis," 
ami  in  ihi-  volume  we  find  pictured  a 
spinal  brace  with  a  head-spring,  even 
at  that  time  an  old  apparatus,  which 
had  been  devised  by  Antoiue  Xuck,  a 
German  physician,  who  died  in  the 
latter  part  of  ihe  seventeenth  century. 
This  apparatus  is  described  on  p 
306  to  309  of  LeYacher's  work,  a: 
shown  in  Fig.  2650.  It  consisted  of  a 
corsage  strongly  bound  with  whale- 
bone and  carrying  a  stafT  in  a  metal 
socket.  This  mode  of  treatment  at 
one  lime  was  quite  popular,  and  was 
introduced  into  England  by  a  surgeon  named  R  ed. 

In  171)4  Schmidt,  of  Marburg,  devised  an  instrument 
whereby  the  weight  of  the  upper  part  of  the  trunk  was 
partially  supported.  This  instrument  serves  as  the  foun- 
dation for  most  of  the  apparatus  of  the  present  day. 
Metal  bands  encircled  the  trunk,  and  rested  upon  the 
iliac  crests.  It  carried  two 
metal  rods,  passing  one  on 
each  side  of  the  body,  and 
terminating  in  curved  handles 
beneath  the  arms.     A   plate 

paS8ing   across   the    shoulders 

steadied  Ihe  upper  extremities 

of  the   rods.     In    addition  to 

this  certain  spring  pads  could 

be  attached  along  tin-  Vertical    FlG_   2655.-Bai: 

portion,  so  as  to   press  on   the  Supporu-r. 

convex  portion  of  the  spine. 

In  17!iG  Darwin,  in  his  work  on  "  Zoonomia,"  vol.  ii.. 
page  87,  endeavors  to  illustrate  the  value  of  recumbency 
in  the  treatment  of  spinal  curvature,  and  describes  two 
machines  which  he  had  invented,  one  for  the  sitting  post- 


Fto.  2654.—  i ':. 
with  chin-pieoe. 


Fio.  2653.  —  Original  Taylor 
Braoe. 


Tic.  8656.— B  inning- s  Uterine  Sup- 
porter and  Spinal  Brace  combined. 


Flo.  2657.— Banninp's   Perfected 
Spinal  Brace. 


lire  and  the  other  for  the  recumbent.     The  mechanical 
couches  in  us,-  from  that  day  to  the  present  are  n. 
tions  of   Darwin's  inclined 'plane.      His  couch  was  pro 
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2(558.  —  Stillman's 
Spinal  Brace. 


sided  with  means  for  making  traction  on  the  head.  The 
present  century  has  been  rich  in  the  production  of  spinal 
apparatus,  and  yet  the  improvements  on  the  splints  of  the 
last  century,  when  submitted  to  a 
critical  examination,  are  not  re- 
markably striking. 

In  Little  "On  Deformities,"  pub- 
lished in  1853,  is  figured  an  antero- 
posterior spinal  support,  which  is 
shown  in    Fig.  2651,  and  will  be 
seen  to  resemble  very  closely  the 
system  of  braces  employed  by  Dr. 
Henry  Davis,  formerly  of 
this  city,  and  subsequent- 
ly improved  by  Dr.  C.  Fa- 
yette Taylor. 

In  the  year  1852  Dr. 
Henry  G.  Davis  published 
in  the  Bosto/i  Medical  and 
Surgical  Journal  an  ac- 
count of  an  apparatus 
which  he  had  already  em- 
ployed for  three  years.  The  splint 
is  only  described,  not  figured  in 
this  article,  and  hence  the  support 
shown  in  Fig.  2651  would  seem  to 
antedate  the  Davis-Taylor  brace. 
The  Davis  splint  is  shown  in  Fig. 
2652.  The  object  of  the  inventor 
was  to  throw  the  weight  of  the 
trunk  upon  the  oblique  processes, 
which  were  to  act  as  fulcrums  for  tilting  or.  rotating  the 
vertebras.  The  principle,  then,  was  hyperextension  of 
the  spine,  and  this  is  the  object  generally  sought  in  all 
the  modifications  of  this  apparatus.  C.  F.  Taylor  pub- 
lished an  account  of  his  appara- 
tus in  the  "Transactions  of  the 
New  York  State  Medical  Soci- 
ety," 1853.  The  original  Tay- 
lor brace  is  show  in  Fig.  2653, 
but  the  improvements  upon  this 
original  design  have  been  so 
great  that  one  would  scarcely 
recognize  the  Taylor  brace  of 
to-day.  In  Fig.  2654  will  be 
seen  the  chin-piece  which  is  so 
popular  at  the  present  day. 

In  1868  Banning,  of  New 
York,  published  a  system  of 
mechanical  therapeutics,  based 
upon  his  uterine  supporter, 
which  is  shown  in  Fig.  2655. 
The  next  step  in  the  evolution 
of  this  apparatus  is  shown  in 
Fig.  2656.  The  apparatus,  as 
completed,    is    shown    in    Fig. 

2657.  The  pads  over  the  hips 
are  at  present  used  in  the  Tay- 
lor brace.  Dr.  Stillman,  of  this 
city,  has  a  brace  embodying 
principles  similar  to  some  pre- 
viously mentioned.  The  advan- 
tage, he  claims,  is  backward 
traction.     This  is  shown  in  Fig. 

2658.  The  apparatus  employed 
by  Mr.  Chance,  of  London,  is 
similar  in  construction  to  the 
Davis  brace.  The  same  may  be 
said  of  the  Andrews  and  of  the 
Washburn  splints.  The  wire 
cuirass,  slightly  modified  from 
Bonnet,  is  shown  in  Fig.  2659. 
It  always  has  an  important  place 
in  orthopedic  surgery,  and  is 
similar  to  the  cuirass  used  by 
Ambroise  Pare. 

In  Fig.  2660  is  seen  a  spinal  brace  which  has  been 
used  by  Dr.  Knight,  of  the  Hospital  for  the  Ruptured 
and  Crippled,  for  the  last  thirty  years.     It  consists  of  a 


Fig.  2659.— Wire  Cuirass. 


Fig.  2G60.— Knight's  Spinal  Support- 
Posterior  view. 


simple  framework  of  steel,  with  canvas  fronts,  and  is 
intended  to  give  lateral  as  well  as  antero-posterior  sup- 
port. 

This  brings  us  to  the  period  of  plastic  apparatus,  and 
the  chief  is  the  plaster-of- Paris  jacket.  In  the  summer  of 
1874  Dr.  Joseph  Bryan, 
now  of  Lexington,  Ky. , 
applied  the  first  plaster-of- 
Paris  jacket,  on  a  female 
patient,  in  the  wards  of 
Bellevue  Hospital.  Dr. 
Biyauwas  at  that  time  an 
interne  of  the  hospital. 
Mention  was  made  of  this 
fact  in  the  New  York 
Medical  Journal  for  De- 
cember, 1874,  p.  627,  under 
the  heading,  "Notes  of 
Hospital  Practice  in  Belle- 
vue Hospital."  Dr.  John 
J.  Reid,  of  this  city,  was 
the  reporter,  and  from 
these  notes  the  follow- 
ing extracts  are  taken  : 
"  This  method  of  treating 
injuries  of  the  spine,  as 
well  as  caries  of  the  spine 
(the  plaster -of -Plaster 
bandage)  has  been  intro- 
duced into  the  hospital 
by  Dr.  J.  Bryan,  and  so  far  has  yielded  excellent  results, 
especially  in  Pott's  disease." 

The  next  paragraph  describes  the  method. 
Again,  in  the  New  York  Medical  Journal  for  April, 
1875,  p.  407,  the  same  reporter,  under  "  Notes  of  Hospital 
Practice,"  with  the  heading,  "  Plaster-of- Paris  Splint  for 
Caries  of  the  Spine,"  gives  the  following  information : 
"The  splint  referred  to  in  the  Journal  for  December, 
1874,  p.  627,  proves  of  great  value  in  those  cases  of  dis- 
ease of  the  spine  in  the  lower  dorsal  and  lumbar  regions. 
It  can  be  made  lighter  than  mentioned  previously,  by 
covering  the  skin  with  a  tight-fitting  undershirt,  and 
then  carrying  the  rolls  of  plaster 
around  the  body,  from  axilla  to 
the  pelvis." 

Dr.  Sayre  applied  his  first  jacket- 
in  November,  1874,  and  showed 
his  patient  at  his  Bellevue  Clinic 
the  following  February.  He  pre- 
sented a  report  of  his  cases  to  the 
American  Medical  Association  in 
1876.  Dr.  Bryan  never  published 
an  account  of  his  work,  and  the 
treatment  by  this  method  has 
been  so  fully  carried  out  by  Dr. 
Sayre,  and  brought  before  the 
profession  in  so  zealous  a  manner 
by  him,  that  his  name  has  become 
inseparably  associated 
with  the  plaster-of-Paris 
jacket.  To  the  genius  of 
this  distinguished  sur- 
geon, therefore,  we  are 
indebted  for  whatever 
good  has  resulted  from 
this  far-famed  treatment. 
From  1874  up  to  the 
present  time  the  plaster- 
jacket  has  been  tested 
more  or  less  thoroughly 
throughout  the  civilized 
world.  The  jury-mast, 
as  it  is  called  by  Dr.  Sayre,  is  practically  the  same  appa- 
ratus that  Nuck  used  in  the  seventeenth  century  (see  Fig. 
2650).  It  is  adapted,  however,  for  the  plaster-jacket, 
and  is  shown  in  Figs.  2661  and  2662,  taken  from  one  of 
Dr.  Sayre's  latest  publications.  The  great  principle  on 
which  this  method  is  based  is  that  of  fixation,  so  that  the 
solid  jacket  is  employed  in  all  cases  in  which  there  is  any 


Fig.  2fiGl.—  The  Jury-mast. 
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Fig.  2662.— Sayre 
ter-jackel    and 

mast  applied. 


active  disease.     The  perfected  jacket,  for  convalescent 
is  know  n  as  tin    plaster  corset 
$663).     Since  the  introduction 
ul  this  method  "t  treatment  many 
substitutes   have    been  <1<\  ised,  on 
core  "I  i  1 1 1  j « i  < » -s  (  mini,  by  sur- 
geons in  this  country  and  abroad. 

In   1879    Dr.    A|i'  M.   Vance,   of 
Louisville,  K\..   published  an  ac- 
count "I  a  removable  paper  brace, 
made  by  imans  of  -Manilla  paper 
and  glue,  over  a   plaster  cast.     In 
England   poro  plastic  felt  ha 
largely  substituted  for  plaster.     In 
young  children  Dr.  Sayre  has  been  in 
the  habit  of  using  the  cuirassof  Bon- 
net, with  head  spring  attachment. 
The  method  of  exerting  continu- 
i/    nHvK      °"s    ln"''""    '"    sl»i11:'l    earie-.   by 
)\l  *S,\irT      ,ne:ms  0I  portable  apparatus,  so  far 

*  /  ijAL  ^Bb\  :is  I  :im  :l,,'('  '°  learn,  was  lirst  ein- 
1  ployed  by  Dr.  Edmund  Andrews, 
of  Chicago,  and  a  description  of  it 
was  published  in  the  Chicago  Medi- 
cal I-'.jii mini  r,  September,  1863.  The 
apparatus  consisted  of  three  pii  ees, 
made    over  the    Cast  of    the    body  ; 

the  upper  and  lower  portions  were 
lined  with  adhesive  plaster,  so  that 
the  traction  could  be  made  by 
means  of  the  steel  rods  front  and 
back.  Continuous  extension  in  the 
recumbent  position  was  employed 
by  Buckminster  Brown,  of  Boston, 
in  lS(i4,  and  from  this  author  we  learn  that  E.W.  Tuson, 
in  1841 ,  and  Samuel 
Hare,  of  London,  in 
1849,  employed  exten- 
sion. 

In  1878  Dr.  Charles 
F.  Stillman,  of  thiscity, 
published  in  Tiemann's 
catalogue  an  account  of 
an  apparatus  embody- 
ing the  same  principles, 
but  the  zones  were  se- 
cured  to  the  body  by  a 

plaster-of-  Paris  band- 
age. This  is  shown  in 
Pig.  2664. 

•  in  January  '.27,  1*79, 
Dr.  John  A.  Wyeth,  of 
this  city,   published    a 

paper  on  the  treatment 
of  spinal  curvature  by 
continuous  extension, 
and  his  apparatus  is 
shown  in  Fig    2665  F,G-   2668. —Perfected   Planter-of-Parla 

Dr.  M.  J.  Roberta,  of  Cor'1''' 

-.  this  city,  has  devised  a  brace  of  two 
'  plaster  zones,  connected  by  spiral  rod-. 
placed  laterally  and  posteri- 
orly. The  improved  appara- 
tus, to  be  used  without  the 
plaster  of  Paris,  i-  -~  1 1 < > \\  n  in 
Fig.  2666. 

The  general  manner  of  ap- 
plying the  jacket  has  changed 
very  little  since  it-  introduc- 
tion. The  patient  is  partially 
suspended  by  the  hand-  and 
arm-,  just   as  in   the  day-  of 

Glisson.  ( Occasionally  an  ac- 
cident i-  met  with,  by  negli- 
gence or  otherwise,  and  this 
ha-  led  Mr.  Davy,  of  Eng- 
land, to  introduce  the  ham 
mock  as  a  substitute.     ^See 


Fig.  2GG-1.—  Stiilman'8  Extension 
Spinal  brace. 


Fig.   2G05. — Wyeth'e    Extension    Spinal 
Brace. 


article  Hammock  Suspension.) 


So  much    for    the  mechanical    treatment    of    Pott's  di.v 
ea-e.     The  history  would    be   incomplete  with. 
reference  to  the  pathologj  in  the  light  of  recent  investi- 
gations.    From  the  earliest  time-  the  disease  has  been 
!    strumous  or  scrofulous  origin,  although 
there  have  been  some  notable 
exceptions.      At  the  pn 
day   the  disease  i-  regarded 
as  tuben  ulous  in  cbaracter, 
and   this   i-   but  a  return  to 
the  teaching  of  Nelaton,  fifty 

ago.     The  late  Pn 
sor  Gross  was  an  advocate  of 
this    theory,    and    while   the 
argument-   were   I 
upon  the  clinical  his- 
tory, it  remained  for 
modem     researches 
in  pathology  to  de- 
monstrate, in   the 
field   of    the   mi- 
croscope,   the 
real     nature    of 
the  disi 

The    mai 
ment  of  abs 
c-    has     under- 
gone     really      little 
change.        Orthopedic 
surgeons,    a-    a    rule, 
have  always  regarded 
ollectionsof  pus 
as    a    noli  im    tangere, 
while  general  surgeons 
have  nearly  alwaj 
plied   the  general  rule 
that  relates  to  pus  wherever  and  win  never  found. 

A  history  of  spinal  disease  would  be  incomplete  with- 
out a  mention  of  osteotomy  and  excision.  J.  and  E. 
Boeckel,  in  Germany,  Israel  and  Reclus,  in  France 
moved  necrotic  bone  of  the  vertebra-  through  an  opening 
made  into  a  psoas  abscess  in  the  loin.  Mr.  Treves 
London,  and  .Mr.  Chiene,  of  Edinburgh,  have  both  oper- 
ated in  this  way.  The  results  hardly  justify  any  extended 
reference,  because,  a-  Mr.  Reves,  in  his  work  on  ••  Bodily 
Deformities,"  published 
in  ISSo,  remarks,  the 
method  "  is  yet  quite 
young,  and  on" its  trial." 
Lateral  Curvature  of 
tin  Spine. — The  history 
of  this  deformity  con- 
sists chiefly  of  the  vari- 
ous theories  as  to  causa- 
tion. The  lirst  mention 
of  rotation  was  in  the 
year  1710,  when  M.  Le 
'('lire,  in  a  work  entitled 
"The  Compleal  Sur- 
geon," makes  the  follow- 
ing statement  :  "  There 
are  others  also,  wherein 

the    vertebrae  not    only 

-row  contorted  on  the 
Libs,  but  turn  in  a  man- 
ner a  little  round  on 
themselves;     and     there   FlG-   2666— Boberts'   Extension  Spins! 

.  i  ■         •     .  i  •     a  Brace. 

i-  something  in  this  Sort 

of  Deformity  that  requires  particularly  to  be  obsei 

and   that  is,  that   the  oblique  Apophyses  (articular  | 

cesses) Of  the  convex  side  draw  close  to  the  concave  side." 

Andrew  Dods,  of  London,  in  1824,  published  hi- 
serrations  on  the  Rotated  or  Contorted  Spine,  commonly 
called  Lateral  Curvature."  lie  was  followed  by  Lamp- 
field,  John  Shaw,  and  others,  all  of  whom  continued  this 
tan.  now  so  well  established.  To  give  the  names  of  the 
various  authors  who  have  advanced  theories  on  the  etiol- 
Ogj  would  lie  tedious  iii  the  extreme.  Two  names,  how- 
ever, must  figure  largely  in  the  present  history. 
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Charles  H.  Rogers-Harrison,  in  1824  ("  Deformities  of 
the  Spine  and  Chest "),  propounded  a  theory  to  account 


Figs.  2667  and  266S. — Judson's  Device  for  Demonstrating  the  Mechan- 
ism of  Rotation  in  Lateral  Cnrvature  of  the  Spine 

for  the  rotation  of  the  spine.  The  following  quotation 
(pp.  93,  94)  is  given  in  full,  because  of  the  difficulty  of 
paraphrasing  :  "  To  conceive  the  cause  of  this  extraordi- 
nary derangement,  it 
is  necessary  to  imag- 
ine that,  in  a  well- 
marked  curvature  of 
the  spinal  col  um  n  con- 
tinuing  to  sustain  the 
weight  of  the  body, 
the  vertebrae  of  the 
middle  of  that  curva- 
ture are,  in  fact,  in 
the  same  situation  as 
if  they  were  urged  by 
a  direct  and  horizon- 
tal force  on  the  side 
of  the  concavity  to- 
wards that  of  the  con- 
vexity. In  this  im- 
pulsion the  body  of 
the  vertebra,  isolated 
in  its  anterior  and  lat- 
eral parts,  experi- 
ences no  resistance  ;  but  the  articular  processes  are  pow- 
erfully restrained  by  their  reciprocal  connection.  The 
transverse  processes  find  in  their,  articulation  with  the 

tuberosities  of  the  ribs  a 
resistance  to  their  devia- 
tion which  would  be  very 
weak  on  the  part  of  an 
isolated  rib,  but  which 
becomes  considerable  by 
its  union  with  the  adjoin- 
ing ribs.  It  results  "from 
this  exposition  that  be- 
hind the  central  part  of 
the  dorsal  column  there 
is  efficacious  resistance 
to  its  lateral  displace- 
ment ;  that  before  this 
central  part  there  is  no 
resistance    to    that    dis- 

Fio.  2670.— The  Eagland  Support  mod-    placement,    and,     consc- 

lfied-  quently,    the     vertebra 

must  necessarily  turn  on  its  axis  to  arrive  at  the  position 
which  observation  so  frequently  presents." 
This  same  theory  was  worked  out  by  Dr.  A.  B.  Judson 


FIG.  2669.— A  Simple  Form  of  Support. 


and  presented  to  the  New  York  Academy  of  Medicine, 
April  6,  1876.  He  knew  nothing  of  Rogers-Harrison's 
theory,  and  the  conclusions  he  reached  are.  almost  iden- 
tical with  those  published  in  1824.  A  very  ingenious 
contrivance  for  demonstrating  this  theory  was  devised  by 


Fig.  2671. — Lateral  Curvature  Brace. 

Dr.  Judson,  and  is  shown  in  Figs.  2667  and  2668.  The 
theory  propounded  by  Professor  Hermann  Meyer,  of 
Zurich  ("  Archiv.  klin.  Med.,"  xxxv.,  1866),  is  an  ingen- 
ious one,  but  does  not  satisfactorily  explain  the  cause  of 
rotation. 

Writers  upon  this  subject  have  been  divided  in  their 
therapeutics.  One  class  employs  gymnastics,  to  the  ex- 
clusion of  the  other  forms  of 
treatment,  another  class  re- 
lies upon  apparatus  alone, 
while  a  third  class  employs 
both  gymnastics  and  appara- 
tus. Mr.  William  Adams, 
of  London,  has  contributed 
largely  to  the  literature  of 
this  subject,  and  the  second 
edition  of  his  lectures,  pub- 
lished in  1882,  makes  a  vol- 
ume of  nearly  three  hundred 
pages,  in  which  the  various 
causes,  and  the  pathology 
and  treatment,  are  fully  de- 
scribed. 

The  different  forms  of 
apparatus  include  what  is 
known  as  the  Eagland  spinal 
support,  improved  by  Mr. 
Adams,  and  shown  in  Fig. 
2670  ;  the  plaster-corset,  a 
fair  illustration  of  which  is 
shown  in  Fig.  2663.  Among 
others  is  the  poro-plastic  felt 
jacket,  a  very  simple  brace, 
with  pads  over  the  projecting 
ribs,  shown  in  Fig.  2669,  and 
a  rather  complicated  appara- 
tus which  is  shown  in  Fig. 
2671.  Dr.  Shaffer,  of  New 
York,  uses  a  brace,  the  object 
of  which  is  to  act  as  manual 
force  would  act  in  untwist- 
ing the  spine.  The  plaster- 
of-Paris  corset,  applied  when 
the  patient  is  fully  extended,  Fig.  2672. 

is  the  outgrowth  of  the  plas- 
ter-jacket for   Pott's  disease.     The   Darwin  couch  and 
many  forms  of  apparatus  have  been  alluded  to  already. 
In  Fig.  2672  is  shown  ;i  plan  of  treatment  that  is  advo- 
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I  by  Dr.  Benjamin  Lee,  of  Philadelphia,  and  another 
mi  thod,  pictured  in  l-'i  61  also  used  as  a  means  ol 
extending  the  Bpine,  bj   ai  ting  upon  i  roups  o1 

muBcles.     The  mode  oi  self-suspension  bj  i in-  -\\  in : 


Fio.  2fi73. 

employed  by  Dr.  Sayre,  of  New  York,  is  shown  in  Fig. 
3674.  Varies  modes  of  gymnastics  are  employed,  ami 
this  treatment,  which  is  growing  in  popularity  now,  is 
the  system  of  gymnastics,  after  Ling,  of  Sweden,  and  ad- 
vocated more  extensively  by  Roth,  of  London.  Dr.  Jules 
Guerin,  who  was  an  advocate  of  die  muscular  theory, 

published  a  memoir,  in 
1840,  in  which  lie  advised 
division  of  the  spinal  nius- 

V  f^\l  w  HJf*^\  \V  c'es"  ^°  cases  which  '"' 
l^y  (V  /§  \  \sj«  treated,  however,  and  re- 
ported, were  subsequently 
shown,  by  a  committee  ap- 
pointed for  investigation, 
to  have  made  no  improve- 
ment whatever.  Dr.  Sam- 
uel Ketch,  of  New  York, 
in  January,  1  ssi;,  presented 
an  important   paper  to  the 

Orthopedic  Section  of  the 
Academy  of  Medicine. 
showing  the  frequency  of 

lateral  curvature  in  young 
children. 

The  whole  history,  then, 
of  lateral  curvature,  is 
marked  by  the  develop- 
ment   of    theories    as   to    its 

cause,  the  influence  of 
school  .-mil  vocation,  the 
extraordinary  claims  made 
for  gymnasti)  s,  and  the 
modifications  of  braces,  the 
principles  of  which  are 
chiefly  pressure  against 
projecting  parts  of  the 
body.      Those    who    have 

been  most  conspicuous  in  the  treatment  by  spinal  exten- 
sion are   LeVacher  and  Glisson,  Benjamin  Lee,  Louis  A. 

Bayre,  and  the  late  .1.  K.  Mitchel. 


Fio.  8674. 


Fig.  2675.— Wood's   Apparatus  for  Wry- 
neck. 


Hi   Mi  \\i>  NECK.— The  appliances  used  for  deformities 
in  this  region,  which  really  belong  to  spinal  deformities, 

an    very  ancient   in  ori 
gin.      Exception   musl 
In   taken,  of   course,  to 
torticollis,  which  is  usu- 
ally not  dependent  up- 
on   vertebral    dis 
but    inasmuch    as   the 
apparatus  em  p  1 
for     this    deformity    is 
similar    to     that    used 
for  disease  of  th< 
vital    vertebrae,  it  will 
only    he    necessary    to 
present     some    of    the 
devices  employed    for 
torticollis.      Referenoj 
must     he     mad< 
course,    to    the    Nuck 
head-spring    described 
by  LeVacher  in  1772 (see  Fig.  2650).     Sheldrake,  of  Lon- 
don, published,  in  17-                liptionol   au  appai 
many  respects  like  Nuck's.  

The  late  James  H.  W 
employed  an  elastic   spri 
for     wry -neck,     which 
shown  in   Fig.   2675 
apparatus  devised  by  II 

r\   I  e    l>a\  is   for    wry-lie 
shown  in  Fig.  2676 
hies  \,.r\  much 

old   form-  of    head    SUppOll 

ind  iii  tin-  old  Eng 
text  books.    Dr.  Shaffer 
modified     the      chin    piece 
(Fig.   2677),  so  that    it 
forms  a  very  useful  ap- 
paratus   for    the    treat- 
ment of  w  ry  neck. 
In     Fig.     2678     is      j 
shown      a       very     . 
simple    method  of    / 
treating  wry-neck, 
which  consists  of  a 
rubber   cord   pass- 
ing   from    a    ring 
round  the  shoulder 
to    the   hack    part    of 

head-band.  An  appa- 
ratus which  hears  the 
name  of  Dr.  Markoe,  of 
this  city,  is  shown  in 
Fig.  2679. 

T  ii  E   Hip. — In    the 
Aim  ricaix  Joui  nalof  (In 

Medical  Sciences  for   February,  1831,  Dr.  J.  Randolph 
published  an  account  of  Dr.  1\  II.  Physick's  method  of 

treating  disease  of  the  hip. 
From   this    paper  the  cut 
which  is  shown  in  Fi. 
is    taken    to   illustrate    the 
carved     wood-splint    em* 
ployed  by  this  surgeon.    It 
will    he  "seen    that    this    is 
a   fixation    apparatus,   and 
must  he  renewed  from  time 
to   time   as    deformity    be- 
comes less  marked, 
this  same   paper   we  learn. 
through   Dr.    B.  II-  < 
that  l'hysick  employed  this 
splint  in  the  Pennsylvania 
Flospital     prior     to 
Bonnet,    in    is:j4.    in    hll 
'■  .Memoirs  upon    Fracture 
of  the   Femur,"  described 


I 
Fio.  2676.— Davis"  Apparatus  for  Wry- 
neck. 


Fig.  2677.— Shaffer's  Modified  I 
piece,  foi  'it  »f  Torti- 

collixand  I '..it's  Disease  in  thi 
viosJ  Region. 


"le  grand  appareil,"  and  claimed  for  it,  in  1845,  the 

power  of  tixatiou  in  the  treatment  of  disease  of  the  hip. 
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This  is  substituted  now  hi  this  country 
by  what  is  known  as  the  "wire  cui- 
rass."   Decros,  in  the  Gazette  des  Hopi- 

tmi.r  of  June  SO,  1835,  published  a  case 
of  hip  disease  in  which  traction  was 
employed.      This  was  in  April  of  the 


Fig.  2678.— Apparatus  for  the  Treatment 
of  Wry-neck. 


Fig.   2(179. — Markoe's  Torti- 
collis Apparatus. 


same  year,  three  or  four  months  before  the  use  of  Har- 
ris's splint,  which,  from  his  paper  in  1839,  is  shown  to 
have  been  applied  in  July,  1835. 


2683.— Sayre's  Short 

splint. 


Hip- 


Fig.  26S0.— Physick's  Wooden  Hip-splint. 

In  1839  Dr.  William  Harris,  of  Philadelphia  published 
a  series  of  four  cases  in  the  Medical  Examiner,  January 

19,  in  which  he  employed, 
in  the  treatment  of  this 
disease,  traction  and  coun- 
ter-traction, combined  with 
Hagedorn's  apparatus  for 
fractured  thigh.     The  first 


Pig.  26S1.— Hip-splint  devised  by  Fer- 
dinand Martin.    (From  Bonnet.) 


Fig.  2682.— The  Davis  Hip- 
splint. 


portable  hip-splint  to  receive  the  weight  of  the  body,  on 
two  perineal  straps  attached  to  a  pelvic  band,  was  devised 


by  Ferdinand  Martin,  and  is  shown  in  Fig.  2681,  taken 
from  Bonnet's  "Therapeutics  of  Articular  Diseases.' 
Paris,  1853,  pp.  416,  417. 
Traction  is  made  by  a  laced 
gaiter.  A  joint  is  found  at 
the  knee,  and  there  is  a  mech- 
anism for  making  abduction 
and  rotation  outward,  as  well 
as  for  producing  .extension 
as  opposed  to  flexion. 

In  the  American  Medical 
Monthly  for  March,  1857,  the 
first  mention  is  made  of  com- 
ments on  a  splint  devised  by 
Dr.  Henry  G.  Davis.  In  1860 
Dr.  Davis  published  in  this 
journal  a  paper  giving  in  de- 
tail his  method  of  treatment. 
Fig.  2682  represents  his  splint 
applied.  Following  this  were 
papers  by  Drs.  Alden  March, 
lit  Albany,  and  C.  F.  Taylor, 
of  New  York.  During  tin- 
next  decade  numerous  splints 
were  devised,  and  bitter  dis- 
cussions were  maintained,  by 
men  prominent  in  this  special- 
ty, as  to  the  justice  of  their 
claims  for  invention.  This 
portion  of  history  is  best  passed  over  in  silence.  Fig.  2683 
shows  the  Saj're  short  splint  as  originally  employed. 
Andrews's  ischiatic  crutch  is  shown  in  Fig.  2684, 
Bauer's  splint  in  Fig.  2685,  Taylor's  is  shown  in 
Fig.  2686,  but  it  must  be  stated  that  this  is  Tay- 
lor's splint  as  known  in  the  shops  ;  it  is  the  result 
of  his  earl}-  efforts  in  this  direction,  and  many 
changes  have  since  been  made. 

In  April,  -1867,  Dr.  Gurdon  Buck  described  his 
extension  apparatus  for  the  treatment  of  fracture 
of  the  thigh.     This,  he  stated,  had  been  in  use  in 
the  New  York  Hospital  for  six  years  prior  to  his 
publication.     The  apparatus  (see  Fig.  1060,  in  vol. 
ii.)  is  used  while  the  patient  is  confined   to  bed. 
The  Sayre  long  splint  is  really  the  Taylor  splint, 
plus  the  abduction  screw,  which  screw  Taylor  himself 
claims.     A  useful  attachment,  devised  by  Shaffer,  is 
shown  in  Fig.  2687. 
The  long  splint  com- 
bines, it  is  claimed, 
traction  with  motion, 
but  it  is  really  trac- 
tion with  fixation,  in- 
asmuch as  few  of  the 
splints  at  present  in 
use  carry  out  the  in- 
dications  of  the   in- 
ventor. 

A  few  years  since, 
Dr.     Hutchison,     of 
Brooklyn,  revived  a 
plan,   designated   by 
him  as   the    "  phys- 
iological    method," 
which    consisted    of 
axillary       crutches, 
with  a  high  shoe  on 
the  sound  limb,   the 
object  being  to  secure 
extension      o  f 
the  limb  by  its 
own  weight. 

Fixation  Ap- 
/i  a-ratus.  — 
Credit  is  due 
the  French  surgeon  Bonnet,  of  Lyons,  whose  "grand  ap- 
pareil  "  forms  the  basis  (if  what  is  known  as  the  "  wire 
breeches,"  and  other  forms  of  apparatus  used  after  opera- 
tive procedures.  Mr.  Bryant,  of  Guy's  Hospital,  Lon- 
don, has  devised  and  published  in  the  Lancet  (1881,  vol. 


Fig.  26S-1.— Andrews's  Ischi- 
atic Crutch. 


Fig.  2(iS5. — Bauer's 
Hip-splint. 
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i..  p,  L59)  a  -piini  for  maintaining  parallelism  oi  the  limbs 
(see  Pig.  2688 
For  man]  yean  a  method  of  treatment,  devised  by 

Hugh  Owen  The 
■  ■t  Liverpool,  baa  been 
well  known  through 
J^5  oul  <  Ireal  Britain.  Ji  is 
shown  in  Fig.  2689,  and 
consists,  as  will  be  seen, 

Of    axillary   Crutches,    a 

bar  of  iron  passing  from 
the  angle  of  the  scapula 
down  over  the  hip  to 
the-  middle  of  the  calf, 
terminating,  above  and 
below .  in  Bands  h  hich 
nearly  completely  encir 
cle  the  ill'  si  and  calf, 
and  fastened  mon 
curely  to  the  thigh  t>\ 
another  band  riveted  al 
u  point  just  below  the 
hips,  and.  finally,  a  pat- 
ten or  high  shoe  on  the 
sound  foot.  This  ap- 
pliance aims  to  fix  DOl 
only  the  hip  bul  the 
j  o  i  n  t  s  immediately 
above  and  below  this 
articulation,  and  is  sim- 
ply a  fixation  splint. 
The  splint  of  E.  .1. 
Chance,  as  described 
by  Noble  Smith  in  his 
"  Surgery  of  Deformi- 
ties," in  1882,  embraces 
the  trunk,  in  its  lower 
two-thirds,  and  the 
thigh  (sec  Fig.  2(','.mi>. 
The  splint  of  Thomas, 
of  Liverpool,  is  very  much  like  that  of  Physick's,  already 
described. 

In  a  paper  on  the  "Fixative  Power  of  Traction,"  by 
Dr.  A.  B.  Judson,  of  this  city,  it  is  claimed 
that  one  of  the  best  means  of  securing 
fixation  is  by  this  very  principle  of  trac- 
tion. In  this  paper  the  history  of  fixation 
and  traction  is  given,  and  the  rational*  of 
extension  is  fully  explained.  Dr.  Judson 
has  contributed  a  number  of  interesting 
papers  bearing  especially  on  the  therapeu- 
tics of  this  disease,  and  has  done  more 
than  any  one  of  the  present  day  to  popu- 
larize the  principle  oi  fixation. 
As  to  the  pathology  of  the  disease,  views 

have  differed;  hence  important  changes 
in  (his  history  should  be  here  recorded. 
During  the  early  years  of  the  extension 
treatment  surgeonsin  genera]  regarded  hip- 
disease  as  dependent  upon  injury  or  trau- 
matism, having  for  its  lesion  an  inflam- 
mation of  the  ligaments  and  soft  parts 
generally.  Exception  must  be  made  to 
the  above  statement,  so  far  as  regards 
traumatism,  since  a  majority  of  sui-l^ 
ha\c  always  regarded  the  disease  as  stru- 
mous or  scrofulous  in  character.     Within 


Fig.  2086.— Taylor's  Hip-splint. 


Fig.  268T.— Shaf- 
fer's Abduction 
Screw  -  attach- 
ment for  the 
Hip-splint. 


eceiit  \  cars, 


temporaries,  to  the  effect  thai  the  disease  was  tubercular, 

I  en  demonstrated    by    researches  both   ou  the  op 


Fig.  26SS. — Bryant's  Apparatus  for  Maintaining  t  of  the  Limbs  In  Hip-joint 

1 1 

however,  a  decided  change  has  taken  place,  and  the  truth 
oi  the  old  theories  held  by  N  laton,  Gross,  and  their  con- 


Fig.  20s9.— Thomas's  Fixation  Splint  for  Hip  Disease. 

erating-table  and  in  the  dead-house.  There  are  few  now 
who  do  doI  regard  the  disease  as  a  central  bone-lesion 
from  the  beginning,  and  many  look  upon  it  as  tubercular, 
although  there  are  still 
s e  who  are  loath  to  ac- 
cept the  doctrine. 

The  treatment  by  opera- 
tive procedures  furnishes 
another  epoch  in  the  his- 
tory of  the  disease,  and  the 
first  recorded  operation  of 
excision  of  the  joint  was 
by  lluson,  of  Dublin,  Ire- 
land, in  1829,  the  patient 
being  a  male  adult.  Sir 
Benjamin  Brodie,  in  Eng- 
land, operated  in  ]s:',ti. 
The  removal  of  the  head  of 

the  bone  w  as  firsl  BUg  [ 
by  Charles  White  in  1769. 
In  Germany,  H.  Textor  and 
M.  Jaeger  lirst  operated.  In 
France,  in  February,  1847,  P. 
11.  J.  Roux  was  the  first  to 
perform  the  operation,  on  a 
male,  fifteen  years  of  age.      In 

Scotland,  Buchanan,  oi  Glas- 
gow, operated  in  De- 
cember, ls.'iit.  In  the 
United  State-.  Dr. 
Oliver  C.  Wilcox,  of 
Easton,  Pa.,  operat- 
ed for  the  firsl  lime, 
in  1849,  on  a  patient 

thirty-live     years    of  Fig.  2690.— Chance's  Hip-splint. 

age.     Dr.    Bigelow, 

of  Boston,  operated  in  1852,  but  to  Dr.  Lewis 

A    Sayre,  of  New  York,  is  due  the  credit  of 
having  performed  the  greatest  number  of  excisions. 
The  first  excision  really  performed  on  the  hip-joint  for 
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Fig.  2001.— Sayre's 
Knee-splint. 


deformity  was  by  Anthony  White,  of  London,  in  1822. 
It  has  been  claimed  by  some  that  simple  extraction  of 
loose  hones  from  the  hip-joint  is  excision.  The  first  op- 
eration of  this  kind  was  performed  by  Dr.  Schlichting, 
of  Germany,  in  1730.  Dr.  J.  F.  Minor,  of  Buffalo,  N. 
Y.,  did  this  operation  in  the  case  of  a  fracture  of  the 
neck  of  the  femur  in  1782  (?). 

For  correcting  the  deformities  which  result  from  dis- 
ease at  the  hip  the  hrst  operation  was  performed  bv  Dr. 
Reah  Barton,  of  Philadelphia,  in  1826  ; 
this  consisted  in  a  transverse  section,  by 
means  of  a  saw,  between  the  two  trochan- 
ters ;  the  result  obtained  was  motion, 
which  continued  for  a  few  years,  but 
was  followed  by  anchylosis.  Dr.  Lewis 
A.  Sayre,  of  New  York,  did  the  next  op- 
eration for  this  deformity  in  1862,  the 
operation  consisting  of  a  transverse  sec- 
tion of  the  femur,  elliptical  in  form,  just 
above  the  trochanter  minor.  This  sur- 
geon operated  again  in  1862,  and  both  of 
tiie  cases  are  fully  reported  in  Dr.  Sayre's 
writings.  Mr.  Adams,  of  London,  in  1865, 
made  a  subcutaneous  division  of  the 
neck  of  the  thigh-bone,  for  a  vicious  de- 
formity of  the  right  hip,  in  a  patient  aged 
twenty-four  ;  this  was  followed  by  other 
English  surgeons,  such  as  Jessup,  of 
Leeds  ;  Jordan,  of  Birmingham  ;  Jowers, 
of  Brighton  ;  and  Craft,  of  London.  Volk- 
mauu  in  1873  performed  a  subtrochan- 
teric osteotomy  of  the  cuneiform  variety. 
It  consisted  in  removing  a  wedge-shaped 
piece  of  bone  from  the  femur,  just  below  the  trochanter, 
the  apex  of  the  wedge  bordering  closely  upon  the  inner 
side  of  the  femur.  Reeves,  of  London,  in  his  work  pub- 
lished in  1885  on  "  Practical  Orthopedics,"  gives  a  dia- 
gram showing  the  operation  he  adopts,  which  is  an  in- 
complete infratrochanteric  osteotomy.  Gant,  in  the  Lan- 
cet for  December,  1872,  published  an  account  of  a  simple 
osteotomy  below  the  trochanter  minor.  Dr.  Stephen 
Smith,  of  this  city,  in  1883,  published  an  account  of  a  very 
ingenious  operation  below  the  trochanter  minor,  in  which 
a  half-tenou  and  mortise  was 
made  (see  article  Osteot- 
omy). 

The  operation  of  drilling 
the  trochanter  in  order  to 
reach  the  caseous  foci  of  the 
epiphysis  was  first  performed 
by  Kirkpatrick,  of  Dublin, 
in  1867.  His  plan  was  to 
cut  down  upon  the  trochan- 
ter major,  and  tunnel  into  it 
with  a  trephine  or  drill.  Mr. 
J.  Gregg  Smith,  fourteen 
years  later,  described  a  pro- 
cedure which  is  the  same  as 
that  employed  by  Kirkpat- 
rick, except  that  Kirkpatrick 
used  potassa  cum  calce,  and 
Smith  used  the  Volkmann 
spoon  or  scoop.  The  opera- 
tion was  employed  by  Mr. 
Macnamara  about  the  same 
time  that  Mr.  Smith  operated 
on  his  case,  and  in  recent 
years  by  Mr.  Stoker,  of  Dub- 
lin, and  Sir  William  Stokes, 
of  the  same  city. 

The  Knee. — In  studying 

Fig.  2b02.— An   ordinary  Form  of   .,      ,  •   .  c  ^  ■  .•  J  ,  ° 

Kneesplint  for  the  Correction  of   the  history  «f  this  particular 

the  Deformity.  branch    of    orthopedic    sur- 

gery one  finds  it  difficult  to 
note  the  dates  of  special  advances.  Before  the  days 
of  traction  in  joint-disease  fixation  splints  were  em- 
ployed, and  these  date  from  the  earliest  period  of  medi- 
cine. 

The  pathology  of   "  white  swelling  "  is  better  under- 


stood, and  we  now  speak  more  freely  of  tuberculous  os- 
titis of  the  knee  than  we  do  of  tuberculous  coxitis. 

The  treatment  of  knee  joint   disease,  and  of   the   de- 
formities resulting  therefrom,  presents  nothing  eventful 


Fig.  200.3.— IUdlon's  Knee-splint. 

in  a  historical  way.  Extension  and  fixation  splints  have 
been  in  use  for  many  years  ;  most  of  these  consist  of 
thigh-  and  calf -bands,  with  bars  on  either  side  connecting 
the  two  ;  these  bars  are  divided  and  made  extensible 
when  it  is  desired  to  obtain  traction  ;  this  is  notably  a 
feature  in  what  is  known  as  the  Sayre  splint  (Fig.  2691). 
A  common  apparatus  of  the  shops,  shown  in  Fig.  2692, 
,  consists  of  thigh  and  calf -pads  connected 
r  (by  an  endless  screw,  with  which  exten- 

'  sion  is  made  on  the  limb.     This   same 
J    principle  is  carried  out  in  a  splint  de- 
vised by  Dr.  Shaffer,  while  a  splint  de- 
vised by  Dr.  Rid- 

lon,  of  New  York 

(see    Fig.    2693), 

makes  the  traction 

by    pulling    rather 

than    by   pushing. 

A    very    common 

fixation     splint    is 

shown  in  Fig.  2694. 

This  may  be  made 

of  leather,  or  hat- 
ters' felt,  or  plaster- 

of  -  Paris.      It    fits 

accurately,  secures 

good   position,    or, 

rather,  maintains  a 

good  position  after 

it  has  been  secured, 

and  serves  a   very 

useful  purpose. 
The  sector  splint, 

devised  by  Dr.  Still- 

FlG.2004.-Fixation  ™P'    ^J*°*2    *? 
Knee-splint.  Fig.     269o.      It    IS 

made  on  the  same 
principle  as  most  of  the  apparatus  devised  by  this  author. 
We  have  other  splints  devised  bv  A.  S.  Roberts,  of  Phila- 
delphia, and  M.  J.  Roberts  and  C.  F.  Taylor,  of  New 
York,  all  of  whom  have  contributed  materially  to  the 
history  of  knee-splints.     The  splint  devised  by  Thomas, 


Fig.  2005.  —  Stillman's 
Sector  Knee-splint. 
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Fig.  3696.     Thomas's 
Knee  -plant. 


,.!  Liver] L,  is  shown  in  Fig    2696,     li  is  practically  a 

perineal  crutch,  and  do<  -  nol  require  the  use  ol  adhesive 
plaster  or  plaster-of-Paris.  li  differs  materially,  there- 
fore, from  the  ordinary  Bplints,  which  depend  for  their 
traction  and  counter -traction  upon 
th<  use  of  adhesive  plaster.  The 
claims  h>r  originality  in  nearly  all 
usly  main- 
tain d.  Indeed,  this  join!  i-  bo  bus 
ceptible  of  control  thai  the  opportu- 
nity for  devising  apparatus  is  very 
gr<  at.  In  the  American  splints  ex- 
tension and  counter-extension  are 
made  in  such  a  way  as  to  obtain  either 
fixation  or  motion. 

<  Mic  of  the  latest  forms  of  fixation 
splint  is  thai  <1<\ ised  by  l>r.  Judson, 
which  consists  simply  of  thigh-  and 
calf-bands,  connected  posteriorly  by 
a  bar  of  steel  or  iron  which  takes  the 
shape  of  the  deformity.  Tin's  can  be 
altered  by  wrenches  as  improi 
progresses. 

The  bistory  of  excision  of  the  knee 
i<  as  follows:  Mr.  Filkin,  of  Nor- 
wich, England,  was  the  firsl  to  per- 
form complete  excision  of  this  joinl 
for  disease,  A.ugus1  28,  1762.  '  His 
patienl  recovered  In  three  months, 
with  a  useful  limb.  The  second  op- 
eration was  performed,  July  2,  1781, 
by  Mr.  Henry  Park,  of  Liverpool. 
The  latter  surgeon,  however,  al- 
though he  operated  nineteen  years 
subsequent  to  Filkin,  was  the  first  to 
present  in  the  profession  the  results 
of  his  work.  The  publication  of  Mr. 
Park's  case  broughl  oul  the  fact  that 
Filkin  had  done  the  operation  pr<  \i- 
ously.  P.  F.  Moreau,  of  Bar,  France,  operated  for  caries 
of  the  knee  in  1792.     The  next  operator  was  Mulder,  in 

Holland   (October  21,  1809).      Then    followed   Tex  tor,  of 

Wurzburg,  in  1821  ;  Crampton,  of  Dublin,  in  ls~:S ;  Byrne, 
of  Edinburgh,  in  1829;  Demme,  of  Berne,  Switzerland, 
in  1835  ;  Lamberto,  of  Italy,  in  1842  ;  and  Wadderman, 
of  New  Orleans,  in  1852.  This  was  the  first  operation 
performed  in  America,  although  Quackenboss  and  Kin- 
loch,  who  performed  the  operation  in  1853  and  1856,  re- 
spectively, have  been  regarded  by  some  as  the  pioneers 
in  this  field. 
The  modes  of  operating  are  varying  from  year  to  year, 

and  a  detailed  account  of  these  is  probably  unnecessary. 
Since  the  advent  of  I.isterism  the  results  are  much  more 
brilliant,  and  the  technique  of  the  operation  is  vastly  im- 
proved. 
The  Ankle-joint. — Apparatus  for  the  treatment  of 

disease  of  this  joint  consist    principally  of  means  for  fixa- 
tion, more  or  less  perfect.      Many,  it  is 
true,  have    devised    splints    the    aim  of 
which  is  to  produce   traction,  bill  when 

we  remember  how  intimately  associated 

the  bones  of  the  ankle  joints  are,  we  re- 
alize how  dillieull  it  is  to  effecl  much  in 
the  way  of  traction  ;  so  thai  the  various 
tonus  of  plastic  apparatus,  such  as  plas- 
ter of  -Paris,    leather,   hard    rubber,  and 

fell,     serve    the     purpose     of     fixing     this 

joinl  As  an  illustration  of  the  ankle- 
splint    used  for  traction,  see   Fig.  2697, 

known  as  the  Say  re  splint  of  the  shops. 

The  history  of  the  excision  of  the 
ankle-joint  begins  with  L670,  when  Fa 
bricius  Haldanus  excised  the  entire  as. 

tragalus;   this  was  for  luxation,  and  not 

disease.    Qouey,  of  France,  in  t T i « »  removed  a  portion  of 

tie-  fibula  at  one  operation,  and  al  a  second  one  a  portion 

of  the  astragalus  for  necrosis.  The  next  operation  for 
disease  seems  to  have  been  in  1788,  by  G.  F,  Moreau,  of 
France  ;  at  this  time  he  removed  the  astragalus  and  the 


Fro.  88A7.    Sayre'a 

Ankle-splint. 


Scaphoid.  .Mulder,  of  Prussia,  was  the  first  to  operate 
iii  that  country,  which  was  in  1H10.  Liston  did  i he 
operation  first  in  Scotland.  Thomas  Welles,  of  Colum- 
bia, S.  ft,  operated  first  lor  disease  in  this  country. 

1'i.noi.ks  ami  Toes.— One  of  the  most  important dj 
fortuities  of  the  finger  thai   the  surgeon   has  to  contend 
with  is  thai  known  as  Dupuytren  s  <  out  met  ion.     In 
I;. .ion    Dupuytren,  a  French  surgeon,  published  an  ac- 
count  of  a  contraction    of  the  fingers  which   had 

.ni/.ed  before  his  time,  yet   hail   never  been  lull;, 
scribed.     His  description  ol  a  hand  showed  the  contrac- 
tion  to  be  in   tin-  palmar  fascia  alone,   bui    M.   (j     G 
rand  in  1835  published  a  paper  in  which  he  proved 

the  palmar  fascia  was  not  the  only  tissue  in- 
volved. These  descriptions  were  important, 
because  of  the  firsl  encouragement  offered  for 
treatment.  The  method  advised  by  Dupuytren 
was  by  open  Wound,  and  apparatus  was  em- 
ployed to  supplement  the  treatment.  The  sur- 
geons w  ho  figured  most  extensively  in  operating 
were  Mr.  Adams,  of  London  ;  Casar  Hawk 
of  St.  George's  Hospital,  Loudon;  Husch,  of 
Bonn;  the  late  Alfred  C.  Post,  of  .New  York; 
and  the  late  Sir  William  Ferguson.  Many  of 
these  operators  employed  the  subcutam 
method,  li  remained  for  M*.  Adams,  however, 
to  devise  the  simplest  form  of  treatment,  and  to 
this  ingenious  surgeon  we  are  indebted  for  the 
most  valuable  contributions  in  the  literature  of 
subject  His  plan  is  to  make  multiple  sub- 
cutaneous divisions  of  the  fascia  and  of  its  digi- 
tal prolongations.  1  [e  introduces  a  small  fasi 
knife  (Fig.  2698),  nicking  the  contracted  i 
from  abo\  e  dow  award,  \\  bile  he  makes  traction 
at  the  same  time  w  ith  the  finger. 

Tin' sphnts  he  employ's  an-  simple  fori 
apparatus,  and  are  applied  chiefly  to  the  palm. 
Dr.    Robert   Abbe,   of  this  city,    a   few    \ 
since,  claimed  thai  this  disease   was  of  neurotic 
origin,  and  his  paper  has  been  regarded 
valuable    contribution  to    the   literature   of  the 
subject. 

In  lof!4  Professor  Aimandale,  of  Edinburgh! 
presented  an  important  work,  the  Jacks, 
prize  essay  for  the  year  1S64,  on  the  "  Malfor- 
mations of  the  Fingers  and  Toes  and  their  Sur- 
gical   Treatment."     .Most  of   the  contributions 
to  this   subject   since  that   date  depend    larc 
upon    Mr.   Annandale's  work   for  illustration, 
and  the  advances  have  been  comparatively  few. 
To    Mr.    Adams  we   are  also   indebted   for   .1 
subcutaneous   operation,    by  means   of    which 
cicatrices    are  obliterated.      His  operation 
first    brought   to  the   notice  of  the  profession  tit 
the  annual  meeting  of  the   British  Medical 
social  ion    in    1875,    and  was  published    in   the 
British  Medical  Journal,  April  15,  1876. 

Talipes. — The  article  of  l>rs.  Ketch  and 
Roberts  (vol.  ii..  p.  196)  deals  so  fully  with  this 
subject,  and  gives  in  such  gratifying  detail  the 
history  of  the  operations,  the  etiology,  the 
pathology  .  and  the  therapeutics,  that  the  w  riter 
Fig.  8698.  deems  it  unnecessary  to  submit  the  history  la- 
has  prepared, 
knife.  The  history   of  osteotomy  for  correct  i> 

rachitic  deformities  has  nol   been  presented  in 
this  connection   because  of  the  great  length  to  which  this 
article   has    already    grown,   and   for    the  further  rei 
that  it  is  dealt   with  in  another  part  ol  this  volume 
Osteotomy).     The  same  may  be  said  of  congenital  dislo- 
cations, especially  of  the  hip. 

In  presenting  the  history  of  orthopedic  surgery  the 
aim  has  not  been  to  include  all  the  publications  on  this 
subject,  or  all  the  appliances  devised  for  the  treatment  of 
deformity.  Hut  it  has  been  simply  to  present,  in  as  suc- 
cinct a  form  as  possible,  the  important  progress  made  up 
to  the  present  time.  Much  has  vet  t,,  be  done  in  this  spe- 
cialty, especially  in  this  country,  where  the  greatest  ad- 
vances in  therapeutics  have  been  made.     Italy  to-day  has 
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a  very  creditable  journal  devoted  to  this  special  subject, 
yet  no  such  progress  has  been  made  in  that  country  as  in 
the  United  States.  V.  P.  GOmey. 

OSMIC  ACID.     In  medical  parlance  the  title  osmie  acid 

is  given  to  the  body  osmic  tetroxide,  Os04.  True  osmic 
acid  (H2OsOj)  is  not  known  in  the  free  state.  Osmic 
tetroxide  is  a  volatile  crystalline  substance,  softening  at  a 
moderate  heat  like  wax,  and  melting  at  a  lower  temper- 
ature than  does  that  body.  It  dissolves  slowly  but  com- 
'  pletelyin  water,  forming  a  colorless  solution,  which, 
however,  on  exposure  to  light,  rapidly  darkens,  even  to 
blackness,  by  decomposition  of  the  tetroxide  with  forma- 
tion of  the  tetrahydroxide,  Os(OH)4.  Osmic  tetroxide  is 
a  powerful  oxidizer,  and,  to  living  tissues,  is  excessively 
irritant.  Its  odor  is  powerful  and  disagreeable,  and  its 
vapor  intolerably  pungent  and  poisonous,  with  a  peculiar 
faculty  for  exciting  irritation  of  the  conjunctiva.  In  the 
event  of  the  inhalation  of  fumes  of  osmic  tetroxide,  hy- 
drogen sulphide  ("sulphuretted  hydrogen")  has  been 
recommended  as  a  chemical  antidote,  to  be  also  taken  by 
inhalation ;  but  since  in  this  case  the  remedy  is  itself  a 
powerful  poison,  the  greatest  care  would  be  required  in 
its  employment. 

Osmic  tetroxide  is  of  peculiar  service  to  the  histologist, 
by  reason  of  a  faculty  it  possesses  of  staining  nerve-tis- 
sue. As  a  medicine  it  has  been  used  recently,  by  hypo- 
dermatic injection,  for  the  relief  of  peripheral  neuralgias. 
The  results  have  been  quite  variable,  but  a  certain  amount 
of  efficacy  for  the  remedy  seems  to  have  been  demon- 
strated. A  one  per  cent,  aqueous  solution  of  the  tetrox- 
ide is  used,  and  the  same  should  be  made  only  in  small 
quantities  when  wanted,  and  kept  in  the  dark.  Of  such 
a  solution,  quantities  from  0.20  Gm.  to  1.00  Gm.  (from 
three  to  fifteen  minims)  have  been  injected  at  a  dose. 
The  injections  are  made  as  near  as  possible  to  the  painful 
spot.  The  operation  is  often  severely  painful,  is  occa- 
sionally followed  by  temporary  swelling  and  thickening 
of  the  tissues  at  the  site  of  the  puncture,  and,  practised 
over  an  efferent  nerve,  has  in  one  instance  been  followed 
also  by  paralysis.  No  constitutional  effects  have  followed 
these  injections.  Edward  Curtis. 

OSTEITIS,  OSTEOMYELITIS,  PERIOSTEITIS.     In 

flammation  of  bone  may  be  induced  by  simple  trauma- 
tism— as.  a  fracture  or  stripping  away  the  periosteum — ■ 
by  thrombosis  or  embolism  of  a  nutrient  artery,  by  ex- 
tension from  a  periosteitis,  by  extension  from  arthritis, 
by  exposure  to  cold,  or  to  the  action  of  certain  poisons, 
as  phosphorus  and  mercury,  by  syphilis,  by  pressure — 
as  the  rarefying  osteitis  of  aneurism — by  the  eruptive 
fevers,  especially  typhoid,  possibly  acting  as  a  primary, 
and  certainly  as  a  predisposing,  cause.  Lastly,  but  most 
important  in  etiological  classification,  by  certain  germs 
either  introduced  through  compound  injuries,  or  else 
carried  to  the  bones  in  the  circulation.  The  emphasis 
which  should  be  laid  upon  this  last  factor  in  the  causa- 
tion of  osteitis  cannot  be  over-estimated. 

It  is  of  little  clinical  value  to  classify  the  inflammations 
of  bone,  from  an  anatomical  stand-point,  into  osteitis,  os- 
teomyelitis, and  periosteitis,  since  primary  periosteitis, 
with  the  exception  of  the  traumatic  and  the  syphilitic  va- 
rieties, is  very  rarely  observed  ;  and,  on  the  other  hand, 
every  case  of  myelitis  leads,  sooner  or  later,  either  rap- 
idly or  slowly,  to  involvement  of  the  periosteum  in  the 
inflammatory  process. 

Regarding  the  firm  bony  substance  itself,  when  com- 
pared with  the  marrow  and  periosteum,  it  may  be  truly 
said  not  to  take  any  active  part  in  inflammation  ;  and 
therefore  osteitis,  in  a  narrower  sense  of  the  word,  as 
compared  with  myelitis  and  periosteitis,  is  unimportant. 
The  firm  bone  is  passively  affected,  however,  as  we  shall 
subsequently  notice  ;  and  clinically  the  death  of  the 
bone,  or  a  part  of  it.  is  of  coui'se  of  the  greatest  gravity. 
So  much  is  this  true  that  it  has  been  customary  to  study 
acute  osteitis  under  the  title  of  a  frequent  result  of  it — 
necrosis — and  a  certain  chronic  osteitis  under  the  heading 
of  caries. 


Periosteitis,  like  osteomyelitis,  may  originate  from 
traumatism  either  simple  or  compound,  and  in  character 
may  be  simple  (that  is,  aseptic),  or  septic,  from  the 
presence  of  micro-organisms,  of  which  we  shall  treat  later. 
Syphilis  should  probably  be  classed  under  this  latter 
heading,  although  we  cannot  to-day  speak  with  certainty 
as  to  its  germ  origin.  The  periosteum  is  first  affected 
during  the  secondary  stage  of  syphilis,  that  is,  the  stage 
of  invasion  following  the  incubation  of  the  syphilitic 
virus  in  the  system.  Those  bones  which  are  subcuta- 
neous seem  especially  liable  to  periosteitis — the  tibia, 
sternum,  ulna,  for  example — but  the  others  are  not  ex- 
empt. In  severe  cases  there  sometimes  appears  to  be  a 
simultaneous  involvement  of  most  of  the  bony  sheaths  of 
the  body,  with  consequent  almost  unbearable  osteocopic 
pains.  These  pains  are  distinctly  worse  at  night,  and 
seem  increased  by  warmth  ;  but  I  am  inclined  to  think 
that  sufferers  from  osteitis  and  periosteitis  of  other  than 
syphilitic  origin  also  complain  most  at  night. 

The  syphilitic  periosteum  is  quite  tender,  and  I  have 
man}'  times  noticed  pitting  on  pressure.  In  this  disease  it 
is  rare  for  the  periosteum  to  become  separated  from  the 
bone  by  exudations  ;  and  consequently  necrosis,  from 
failure  of  the  superficial  blood-supply,  is  very  infrequent. 

In  the  later,  or  "  tertiary "  stages  of  syphilis,  nodes, 
usually  flat,  and  of  sharply  defined  extent,  sometimes 
make  their  appearance.  They  are  caused  by  infiltration 
of  the  periosteum  with  small  round  cells,  and,  like  all 
gummata,  tend  to  soften  and  break  down.  Their  course, 
and  the  probability  of  bone  involvement,  seem  influenced 
for  the  worse  if  the  medical  attendant,  finding  fluctua- 
tion, use  the  knife  instead  of  rapidly  pushing  the  iodides, 
or  other  appropriate  medicines. 

In  acute  periosteitis,  when  accompanied  by  free  exuda- 
tion of  fibrine,  serum,  and  pus,  the  cortical  lamellae  of  the 
Haversian  systems  may  be  separated  from  their  vascular 
supply;  and  unless  the  surgeon  promptly  realizes  the 
state  of  affairs,  and  makes  free  incisions  down  through 
the  dense,  unj'ielding  periosteum  to  the  bone,  a  necrosis 
of  more  or  less  superficial  character  may,  and  often  does, 
result. 

The  clinical  picture  of  acute  periosteitis  is  best  studied, 
as  it  will  be  later,  together  with  osteomyelitis;  since  both 
are  so  commonly  associated. 

A  rather  rare  concomitant  of  an  acute  osteomyelitis, 
usually  of  a  mild  type,  is  a  periosteitis  with  exudation 
of  a  simple  serous  character  between  sheath  and  bone. 
Because  of  the  abundance  of  albumen  in  this  fluid,  Oilier 
here  adopted  the  title  of  "  osteitis  albuminosa." 

Chronic,  non-infective  periosteitis  may  be  either  fibrous 
or  ossifying.  In  the  former  there  is  much  increase  in 
the  amount  of  connective  tissue,  and  the  thickened  mem- 
brane adheres  unusually  closely  to  the  bone.  In  the  lat- 
ter we  have  as  a  result  an  ossific  deposit,  which  may  con- 
tinue during  months  and  years  and  result  in  exostoses  or 
osteophytes.  I  have  discussed  these  formations  under 
the  head  of  Exostoses,  in  vol.  ii.  of  this  work.  The  new 
bone  of  inflammatory  origin  is  not  deposited  in  regular 
systems  of  lamellae,  probably  owing  to  faulty  nutrition, 
and  it  is  sometimes  absorbed,  and  disappears — the  abnor- 
mal activity  of  the  osteoblasts  ceasing.  This  variety — 
ossifying  periosteitis— may  be  associated  with  cither  rare- 
fying or  condensing  osteitis. 

Regarding  tubercular  periosteitis,  it  is  especially  apt  to 
appear  in  the  subjects  of  the  so-called  scrofulous  diath- 
esis, and  in  the  poorly  nourished,  and  to  be  accompanied 
by  tubercular  osteitis.  The  discussion  of  its  symptoms, 
course,  and  treatment  need  not  be  disassociated  from  that 
of  the  latter  disease. 

Osteomyelitis. — The  terms  osteitis  and  osteomyelitis 
will  be  considered  as  one.  Where  the  vascular  changes 
greatly  predominate,  where  pus,  fibrine,  and  serum  are 
abundantly  produced,  where  the  brunt  of  the  inflam- 
mation is  felt  by  the  marrow  and  contents  of  the  Haver- 
sian spaces,  the  latter  term  may  be  applied  wifh  especial 
propriety.  And  those  cases  in  which  changes  in  the  firm 
bony  structure  itself  form  the  prominent  feature  may 
properly  be  designated  as  osteitis.  However,  the  two  go 
hand  in  hand.     Changes  in  the  relative  density  of  the 
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bom  structure  can  occur  onlj  through  cellular  activity 
in  the  marrow  spaces  and  vascular  canals. 
These  changes  are  of  two  kinds  :  osteoporosis,  or  rare- 

1(  H-iliL1   08t< 

In  the  former  the  <  baracter  of  the  bone  changes  from 

c pad  i  tinue  the 

bom  raaj  even  entireh  disappear,  its  place  being  taken  by 
ition-mass.     This  varietj  of  osteitis  is  very  com- 

i.     Ii  N  an  essential  i  l<  menl  of  tubercular  osteitis  ;  it 

i-  the  process  bj  which  the  rough,  ossified  callus  follow- 
ing fractures  is  rounded  off;  and  when  a  bone  is  sub 
l  to  pres  bj    a  growing  aneurism— it  is  a 

rarefying  osteitis  by  which  it  is  eroded. 

In  the  latter  (osteosclerosis)  the  bone  grows  more  com- 
pact,  and  ma]  even— as  seen  in  some  exostosi — become 
as  dense  as  ivory. 

Ii  often  happens  that  both  osteoporosis  and  osteoscler- 
osis are  going  6n  al  one  and  the  same  time  in  diffen  at 
parts  of  the  bone:  an  osteoporosis  within,  for  example, 
and  .-hi  ossifying,  even  condensing,  periostitis  externally ; 
and  as  a  resull  the  bone  maj  become  widely  expanded, 
although  ii  is  a  mere  shell  tilled  with  granulations  or 
w  iili  Inflammatory  deposits. 

Or,  again,  following  an  osteoporosis,  may  occur  the  op- 
posite condition,  and  the  cavities  caused  by  the  former 
morbid  process  may  become  filled  with  new  bony  de- 
posit,  perhaps  of  even  abnormal  density. 

W'c  do  nnt  yel  know  why  inflammation  of  bone  results 
Bometimes  in  one  and  sometimes  in  the  other  of  these  con- 
ditions. Neither  is  their  exact  cellular  cause  well  under- 
stood. It  is  supposable  thai  in  condensing  osteitis  the  os 
teoblasts  have  an  undue  activity.     In  rarefying  osteins 

the  absorpti >f  bone  is  thoughl  by  some  pathologists  to 

be  caused  by  the  presence!  of  certain  large,  multmucle 
ated  cells— the  myeloplaxes  of  Robin — called,  from  this 
idea,  osteoclasts.  In  subacute  osteomyelitis  ragged  holes, 
opening  from  the  marrow-spaces  and  Haversian  canals, 
are  worn  in  the  solid  bone.  These  cavities  are  known  as 
the  caverns  or  lacunae  of  Eowship.  They  contain  many 
of  the  so-called  osteoclasts,  which,  if  not  the  cause,  are 
certainly  the  witnesses  of  the  osteoporosis. 

Other  pathologists  disbelieve  that  these  large  cells  pos- 
sess any  such  power,  and  attribute  the  absorption  to  the 
influence  of  the  new  granulation-tissue  present  in  these 
cases,  and  lying  in  contact  with  the  bone.  They  think, 
as  Billroth  holds,  that  jusl  as  a  granulating  synovial 
fringe  erodes  the  articular  cartilage  against  which  it  rests, 
"like  ivy  climbing  over  a  ruin."  so  lure  in  bone  the 
granulations  possess  a  similar  disintegrating  power. 

In  acute  osteomyelitis  the  vascular  changes  are  of  the 
deepest  import,  since  obstruction  of  the  nutrient  arteries 
means  death  en  masse  of  the  bone.  Let  us  study  the 
common  cases  of  apparently  spontaneous  origin.  Here 
the  marrow-tissue  is  al  first  of  a  deeper  red.  from  intense 
congestion.     Sometimes  it  is  mottled  with  hemorrhagic 

spots.  Later  a  grayish  hue  appears,  due  to  the  presence 
Of  greal  numbers  Of  pus-cells  ;  and  occasionally  little  me- 
dullar) abscesses  develop.  In  bad  cases  nol  only  does 
thrombosis  of  the  nutrient  vessels  occur,  but  gangrene  of 
the  marrow  and  of  the  contents  of  the  Haversian  canals 
takes  place,  with  rapid  liquefaction.  The  bone-cells  are 
no  longer  nourished,  and  die.  The  infection  may  spread 
rapidly,  involving  the  whole  length  of  the  bone,  or,  in 
the  milder  cases,  may  remain  limited  to  a  comparatively 
small  area. 

Usually  the  pi  gins  in  the  bone,  and  extends 

thence  along  the  course  of  the  nutrient  vessels  to  the  peri- 
osteum, which  then  becomes  involved.  Some  surgeons 
think  that  the  poison  spreads  also  through  the  canakculi, 

from  bone  cell  to  I. one  ei  11.  and  from  centre  to  surface. 
Sometimes  the  reverse  is  the  case,  the  periosteum  being 

first  attacked.  Inflammatory  products— pus,  fibrine,  and 
serum— rapidly  strip  the  swollen  and  oedematous  peri- 
osteum from  the  bone,  inducing  the  most  frequent  form 
of  necrosis — that  of  the  superficial  Lamellae. 

The  pre— ure  caused  by  the  exudation*  ia  very  great; 
so  much  so  that  fat  contained  in  the  medullary  tissues 

maj  be  forced  out,  and  can  sometimes  be  seen  in  globules 

upon  the  surface  of  the  pus  (Boser). 


The  pus  finally  breaks  through  the  periosteum  at  m<hh> 
point  of  Boftening  and  disintegration  ;  it  enters  the  inter- 
muscular connective  tissue,  and  may  finally  reach  the 
Burface,  In  that  case  the  pus  can  sometime-  be  seen  to 
pulsate  from  its  contact  with  the  richly  vascular  medul- 
lary substa 

When   the  ,,st >\(  litis    i-    near  a  joint,  the  articular 

lamella  may  become  involved  by  extension,  perforation 
through  the  cartilage  may  occur  at  some  point,  and  the 
most  dreadful  arthritis  ensue.  In  the  young,  separation 
of  the  epiphysis  from  tin-  shaft  may.  alter  a  w  i  ek  or  two, 
occur.  The  cartilaginous  epiphysis,  from  its  compara- 
tive lack  of  vascularity,  is  not  so  subject  to  attack  as  the 
adjacent  bone  ;  yel  even  this  may  die. 

Those  parts  of  the  bone  which  are  cut  oil"  from  their 
blood  supply  die  in  consequence  ;  and  this  uccrosed  bona, 
upon  it-  subsequent  separation,  is  called  a  *<-<///< 
Next  iii  frequency  to  the  cortical  sequestrum  is  n 
tral — that  about  the  main  medullary  canal.     In  extreme 
cases  the  whole  thickness  0f  the  bone,  or  evi  n  the  whole 
bone,  may  die.    This  separation  of  living  from  dead  bone 
occurs  onl]  at  a  much  later  period,  however — an  a\ 
of  perhaps  three  months. 

Along  the  line  of  demarcation  between  living  and  dead 
bone,  granulations  spring  up,  starting  from  the 
vessels.  The  granulation-tissue  seems  to  possess  the 
power  to  erode  and  absorb  the  dead  bone  with  which  it 
is  in  contact,  until  al  last  the  sequestrum  lies  loos, 
a  bed  of  granulations  springing  from  the  sound  bone.  Ia 
the  process  of  soluti I  the  dead  osseous  subsumes, 

whereby  separation  is  effected,  certain  salts  not  soluble 
in  all  alkaline  medium — such  as  calcium  phosphate— Oil 
dissolved  and  disappear.  Hence  it  is  thought  that  the 
granulations  evolve  an  acid.  Formerly  it  was  believed 
that  lactic  acid  was  the  solvent.  Till'mann's  later  re- 
searches seem  to  show  that  it  i~  the  carbonic  acid  con- 
tained in  the  blood    which  dissolves   the  dead  bone 

Unfortunately,  the  process  of  absorption  is  extremely 
slow,  so  that  we  can  hardly  hope  for  the  complete  disap- 
pearance of  even  a  moderate-sized  sequestrum.     Signs  of 
at  ion,  however,  are  found  upon  almost  all 

dead   bone. 

When  a  sequestrum  is  superficial,  nature  is  son: 
able  to  ex t  rude  it.  ami  new  bone,  the  involucrum,  is  formed 
from  the  granulation-tissue,  and  pushes  the  sequestrum 
out.     More  commonly,  however,  it  cannot  escape.     The 
greatest  growth  of  involucrum  springs  from  the  pi 
urn.  save  in  those  cases  in  which  the  bone-forming  layer 

of  the  periosteum  has  been  destroyed    by  the  suppurativa 

process;  and  this  new  bone  of  periosteal  origin,  while  II 
strengthens  the  shaft  as  a  whole,  prevents  the  escape  of 
the  sequestrum.     The  reason  for  the  failure  of  a  central 

testrum  to  be  ejected  is  obvious. 

For  mechanical  reasons,  therefore,  nature  canni  I 
rule,  complete  a  cure  alter  separation  of  the  sequestrum. 
The  case  w  ill  continue  indefinitely,  pus  being  discharged 
through  more  or  less  tortuous  openings,  called   •        • 
unless  tin-  surgeon   interfere.     He  must  chisel,  si 
drill  through  the  ensheathing  involucrum  (involving  the 
transverse  diameters  as  little  as  may  be)  and  release  the 
imprisoned  dead  bone.     It  is  very  unwise  to  delaj 
ference  after  the   bone  is  found   to  be  loose  in  its  cavity, 

the  patient   is  thereby  subjected  to  serious. 
from  exhausting  suppuration,  from  amyloid  de. 
tion  of  the  viscera,  from  involvement  of  the  neighboring 
joints  in  the  inflammation,  ami  from  haemorrhage, lb 
mechanical  erosion  of  some  large  nutrient  vessel  by  the 
jagged  sequestrum. 

Although   we  have  discussed    to   some   extent   tl 
5  of  acute  suppurative  osteomyelitis,  we  havi 
dt  with  its  true  cause.     The  question  arises,  Have 
we  not  here  to  deal  with  microbes  1      Numerous  accurate 
investigations  of    the   pus  obtained   cither  direct!) 
the  medullary  canal  or  from  the  depth  of  the  tissui 
rounding  the   bone,  and  subsequent    pure   cultivations, 
have  settled  this  question  definitely.     Lucke  and  Reck- 
linghausen have  thus  shown  that  numerous  cocci  and 
bacilli  are  invariably  present.     The  most   important  of 
these  seem  to  be  the  golden  and  the  white  tUiphyfoeoccut, 
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the-S\  pyogenes  aureus  and  8.  pyogenes albus.  Kocher  fur- 
ther demonstrated  that  aseptic  irritation  of  bone-marrow 
will  not  induce  suppurative  osteomyelitis  ;  but  the  intro- 
duction of  a  putrid  fluid  will  sometimes  do  so.  It  is 
now  known  that  the  germs  of  putrefaction  are  not  neces- 
sary to  the  suppurative  process,  but  that  other  germs  are. 

At  a  still  more  recent  period  Rosenbach,  in  studying 
the  subject,  came  to  the  conclusion  that  the  S.  pyogenes 
s  is  in  all  probability  the  especially  active  agent  in 
acute  infective  osteomyelitis.  It  has  been  found  that  if 
a  pure  culture  of  the  staphylococci  be  injected  into  the 
blood  of  an  animal  which  has  first  been  subjected  to 
fracture  or  contusion  of  a  long  bone,  the  animal  dies  in 
about  two  days  ;  and  on  autopsy  abscesses  are  found  in 
the  bones  anil  around  them,  at  the  seat  of  injury,  and 
also  sometimes  in  the  lungs  and  kidneys. 

How  are  we  to  explain  the  entrance  of  these  germs 
without  an  apparent  traumatism  as  a  doorway?  The  only 
plausible  assumption  seems  to  be  that  they  pass  in 
through  slight  abrasions  of  the  mucous  surfaces  of  the 
body.  Clinical  facts  support  the  theory  that,  preceding 
myelitis,  patients  will  be  found  to  have  suffered  from 
bronchitis,  enteritis,  etc.  (Kocher). 

The  majority  of  cases  of  this  disease,  with  the  excep- 
tion of  suppurative  myelitis  in  connection  with  compound 
fracture,  occur  during  the  time  of  the  development  of 
the  skeleton — during  childhood  and  adolescence.  One  is 
inclined  to  think  that  the  physiological  growth  of  the 
bone  predisposes  to  inflammatory  processes.  This  theory 
finds  support  in  the  fact  that  in  most  cases  of  acute  and 
chronic  myelitis  the  disease  is  found  to  be  near  the 
epiphyseal  cartilage,  and  therefore  in  the  most  newly 
formed  bone.  It  furthermore  seems  to  appear  with 
greatest  frequency  in  that  end  of  a  long  bone  which  fur- 
nishes the  greatest  amount  of  growth,  and  in  which  the 
current  of  blood  is  least  active.  It  is  commonest  in  the 
upper  end  of  the  tibia,  and  the  lower  end  of  the  femur  ; 
in  the  upper  end  of  the  humerus,  and  the  lower  end  of 
the  radius  and  ulna.  It  will  be  remembered  that  the  nu- 
trient arteries  of  the  long  bones  of  the  lower  extremity 
run  •nnnj  from  the  knee  ;  and  in  the  upper  extremity  they 
run  toward  the  elbow. 

The  selection  of  the  youngest  bone-tissue  as  the  favor- 
ite nidus  of  the  microbes  seems  dependent  upon  the  pe- 
culiar form  of  the  developing  blood-vessels.  It  will  be 
found  upon  investigation  that  the  sprouting  blood-ves- 
sels of  the  growing  long  bone  correspond  to  wide,  hollow 
spaces  close  to  the  epiphyseal  cartilage.  It  will  be  easily 
seen  that  the  blood-current  grows  less  rapid  in  these  la- 
cuna', where  the  capillaries  enlarge,  thus  giving  the 
cocci  contained  in  the  blood  a  better  opportunity  to  ad- 
here and  remain.  It  is  further  stated  (Hoyer,  Rind- 
fleisch)  that  the  blood  of  the  medullary  canals  flows  un- 
enclosed by  any  tunic  in  these  spaces,  and  thereby  the 
cocci  are  brought  into  direct  contact  with  the  bone. 

Schiller  has  demonstrated  by  a  series  of  experiments 
that  coloring  matter  introduced  into  the  circulation  is 
retarded  in  its  course  and  deposited  in  the  blood-vessels 
of  the  youngest  bone-tissue  ;  thus  showing,  as  Hueter 
says,  an  inclination  to  leave  here  as  a  sediment  the  cocci 
contained  in  the  blood.  This  being  so,  we  can  readily 
understand  how  the  infection  of  the  young  medullary 
substance  occurs. 

Clin  ical  Picture. — Sometimes  exposure  to  cold,  a  wrench 
or  a  blow,  exhaustion  from  eruptive  fevers,  etc.,  may 
act  as  predisposing  causes,  determining  either  the  time  or 
the  seat  of  the  attack,  or  both.  Or  agaiu,  no  cause  what- 
ever may  be  discoverable.  In  any  case  of  acute,  sup- 
purative osteomyelitis  the  actual  and  exciting  cause  is 
probably  always  bacterial. 

The  disease  usually  begins  with  one  or  more  chills, 
followed  by  fever,  which  is  often  very  high.  In  a  child 
delirium  is  common,  and  the  little  sufferer  may  not  be 
able  to  point  out  the  seat  of  pain,  which,  however,  rapidly 
becomes  severe. 

With  the  intensity  and  mode  of  infection,  and  the  degree 
of  vital  resistance  possessed  by  the  patient,  the  symptoms 
vary.  He  may  even  die  within  a  day  or  two,  over- 
whelmed by  the  poison.     To  rather  less  severe  cases, 


from  a  resemblance  in  the  violence  of  their  onset  and 
symptoms,  Chassaignac  has  given  the  title  "  typhus  des 
membrcs."  Later,  and  in  more  insidious  cases,  typhoid 
fever  may  be  simulated.  There  may  be  some  slight  re- 
semblance to  a  cellular  erysipelas.  Judging  from  consti- 
tutional manifestations  alone,  a  dozen  other  absurd  diag- 
noses have  been  made. 

Repeated  rigors  and  pysemic  temperatures  may  point 
to  the  involvement  of  more  than  one  bone,  or  to  suppurat- 
ing foci  elsewhere.  The  disease  with  which  that  under 
consideration  is  most  often  confounded  is  acute  articular 
rheumatism,  especially  when  more  than  one  long  bone  is 
attacked.  The  local  symptoms,  however,  will  soon  clear 
up  the  diagnosis  unless,  owing  to  delirium  of  the  patient, 
the  doctor  neglects  an  examination  of  the  limbs.  Rather 
near  the  articular  end  of  the  bone,  as  a  rule,  a  deep  swel- 
ling is  soon  observed,  and  this  is  exquisitely  tender  and 
painful,  the  tenderness  ending  suddenly  at  the  limits  of 
the  swelling.  This  is  caused  first  by  the  great  congestion 
and  oedema  of  the  periosteum  and  adjacent  tissues,  and 
later  by  the  stripping  of  the  periosteum  from  the  bone 
by  inflammatory  products. 

The  skin  over  the  swelling  is  not  reddened  at  this  time  ; 
it  may  even  be  paler  than  normal.  Later,  when  the  pus 
is  about  to  escape  through  some  disintegrating  point  of  its 
dense  sheath,  the  skin  becomes  reddened,  softened,  and 
gives  way. 

After  a  week  or  more,  diastasis  is  liable  to  occur.  To 
avoid  this  misfortune,  maintenance  of  the  limb  in  a 
straight  position  on  a  splint  may  be  of  some  avail. 

If  the  disease  continue,  the  death  of  some  portion  of 
the  bone  may  take  place,  with  the  pathological  sequences 
already  sketched  ;  or,  in  mild  cases,  it  is  possible  that  no 
necrosis  whatever  may  supervene  ;  and — very  exception- 
ally— cases  are  seen  in  which  there  may  be  resolution 
without  suppuration. 

Regarding  the  treatment,  during  the  early  stages  it 
should  be  incisive.  There  is  suppuration  either  present 
or  threatened,  and  that,  too,  beneath  dense,  unyielding 
tissues.  The  indication  is  plain,  and  must  be  carried  out 
without  delay.  A  free  cut  should  be  made,  through  the 
periosteum,  clear  to  the  bone  ;  and  with  a  dressing-forceps 
entered  closed  and  withdrawn  opened,  the  wound  should 
be  enlarged  for  free  drainage.  The  wound  should  be  ir- 
rigated with  some  antiseptic  solution — bichloride  of  mer- 
cury 1-2,000,  for  example — and,  if  the  incision  has  been 
made  through  deep  tissues,  a  drainage-tube  is  to  be  in- 
serted to  the  bone.  Otherwise  the  wound  may  be  packed 
loosely  with  wet  antiseptic  absorbent  gauze. 

When,  in  1854,  Chassaignac  and  other  French  surgeons 
advocated  a  similar  free  incision,  their  advice  was  fol- 
lowed by  disastrous  results  ;  generally  pyaemia  and  death. 
That  was  before  the  days  of  antisepsis.  To-day,  any  sur- 
geon who  knows  what  surgical  cleanliness  means  can 
make  such  an  incision  without  threatening  the  life  of  his 
patient ;  and  it  is,  in  fact,  his  duty  to  do  so. 

Whether  this  incision  alone  will  be  of  much  value  will 
depend  upon  whether  the  infective  nidus  was  situated  in 
the  periosteum,  or  whether  that  membrane  was  only 
secondarily  involved  by  extension  of  inflammation  from 
the  marrow.  The  latter  supposition  is  in  most  cases  the 
correct  one,  and  may  be  considered  almost  a  certainty  if 
drops  of  free  oil  be  observed  between  periosteum  and 
bone — evidently  having  been  forced  out  by  the  tremen- 
dous pressure  within  the  bone. 

It  is  well  to  wait  a  few  hours  after  cutting  to  the  bone. 
If,  at  the  end  of  this  period  the  local  and  general  symp- 
toms seem  aggravated  rather  than  diminished  in  inten- 
sity, showing  that  the  trouble  is  within  the  bone,  and  not 
mainly  periosteal,  then  the  trephine  should  be  used,  or 
the  burr  or  chisel,  and  the  marrow  should  be  exposed, 
irrigated,  and  freely  drained.  This  may  be  done  at  sev- 
eral places  if  the  disease  seem  extensive. 

Such  treatment  seems  radical,  but  is  really  conservative 
of  the  patient's  limb,  and  possibly  his  life. 

The  internal  treatment  is  supportive.  It  is,  perhaps, 
of  little  avail  to  give  antiseptics  ;  still,  the  safer  ones — as 
benzoate  or  salicylate  of  soda — may  be  employed. 

Many  points  which  I  have  left  untouched,  including 
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the  surgical  treatmenl  ol  the  lat<  i  omyelitie 

— «  ii  und  in  this  volume 

under  thi  rosis.     Ii  may  be  allowable,  how- 

ill  atfc  mil. ii  to  two  methods  of  after- 
tn  atmenl  %\  Ii  i< ■  1 1  mark  an  advance  in  surgery.     The  first 
is  that  of  Neuber.     Aiter  r<  moval  of  the  sequestrum 
obviate  the  m  a  tedious  healing  by  granulation 

this  surgeon  baa  bu  up  the  integument 

ami  Bubjacent  connective  i i---u<-  for  a  short  distance  mi 
eithi  the  wound,  ami  stretching  these  flaps  into 

tin-  I  "iinn n  of  the  bone-cavitj  bo  that  they  meet,  or  nearly 
meet,  eacb  other.  They  may  here  be  retained  in  place 
by  nailing  them  to  the  bone.  The  resulting  deep  dimple 
in  the  skin  K  nol  permanent.  Connective  tissue,  newly 
formed  between  bone  and  skin,  soon  allows  the  latter  in 
and  finally  bone  takes  tin'  place,  mure  or  less  com 
plet<  ly ,  ill'  this  connective  tissue. 

Iiir  other,  and  more  recent  method,  is  that  for  which 
Schede  deserves  the  credit.  It  consists  in  allowing  tin' 
wound,  after  removal  of  the  sequestrum,  to  till  entirely 
with  blood-clot.  This,  under  perfect  asepsis,  does  not 
break  down  or  putrefy,  but  undergoes  rapid  organiza- 
tion, blood  vessels  springing  into  ami  permeating  it  from 
all  sides.  '!' hi-  idea,  si  i  far  a-  it  lias  yet  been  tried,  -i -in  is 
an  excellent  one.  Ii  is.  of  course,  unsafe  unless  accom- 
panied by  absolute  cleanliness  ami  protection  from  at- 
mospheric germs. 

There  are  certain  Bubacute  and  chronic  cases  of  osteo- 
myelitis, limited  in  extent  ami  indicating  a  mild  degree 
of  bone  infection,  which  deserve  mention.  They  are 
accompanied  by  more  or  less  pain  ami  tenderness  of  the 

bone  over  a  small  area,  ami  this  may  continue  fur  months 
ami  years  with  slight  or  no  constitutional  symptoms.     In 

some  nf    the-e    cases,   ealleil   "   linxlie's    abSCeSS,"    the   pUS 

may  finally  reach  the  surface,  or  may  remain  permanent- 
ly surrounded  by  compact  hone.  An  osteoporosis  has 
occurred,  sufficiently  great  to  hollow  out  a  pus-cavity, 
usually  Lined  with  granulations;  but  commonly  no  necro- 
sis -ni)  death  in  uiiissi — takes  place.  It  maybe  that  a 
few  ul  these  ahseesses  represent  the  site  of  softened  and 
broken-down  gummata  of  late  syphilis. 

The  treatment  is  self -evident.  By  means  of  flic  tre- 
phine the  cavity  is  to  be  reached  ami  drained.  Even 
supposing  the  diagnosis  to  be  erroneous ;  supposing  the 
case  in  he  in  reality  that  uncommon  disease,  a  neuralgic 
osieitis  -inie  in  which  a  chronically  congested  vascular 
stale  in  the  hone  seems  to  induce  nerve  -dystrophia  and 
ci  msequenl  neuralgia — experience  proves  that  penetration 
of  the  bone  gives  the  surest  relief,  and  is  a  safe  opera- 
tion. 

Rheumatic  Ostkitis  does  occur,  but  is  very  infre- 
quent, and  is  apt  to  be  secondary  to  rheumatic  periosteitis. 
The  en  existence  of  rheumatism  elsewhere  in  the   fibrous 

framework  aids  the  diagnosis.     Heat,  counter-irritation, 

and,  as  a  last  resource,  opening  the  In  me,  give  the  greatest 
relief,  and  should  he  conjoined  with  the  usual  purely 
medicinal  and  hygienic  means  of  treatment. 

Tubercular  Osteitis. — Under  this  title  we  shall 
briefly  discuss  that  inflammation  of  hone  which,  until 
within  a  few  years,  writers  have  studied  under  the  name 
of  caries;  paying  more  attention,  as  in  necrosis,  to  the 
result  of  the  process  than  to  the  causative  agent. 

This  is  a  chronic  malady,  affecting  mainly  the  red- 
marrowed,  cancellous  hones,  such  as  the  bodies  of  the 

vertebra   and    the  carpal   and  tarsal    boms.      It   is  c-i  n 

tially  an  osteoporosis,  with  tuberculous  deposit  as  iis 

cause  and  acci  unpaniment,  and  results  in  molecular  death 

uf  the  bone,  Sometimes,  by  extension,  the  compact 
tissues  an-  involved,  hut  here  the  bone  first  changes  its 
character,  becoming  cancellous  through  osteoporosis; 
ami  later  even  the  remaining  bony  trabecular  may  dis- 
integrate, ami  a  suppurating  cavity  he  left.  The  Lime- 
salts  are  dissolved,  and  the  remaining  membranous  01 
gelatinous  bone  breaks  down  tinder  the  devitalizing  tu- 
lar  influence. 

It  may  he  objected  to  the  term  lub&TCula/r  that  caries  is 

not  always  nf  this  nature.  It  is  undoubtedly  true,  how- 
ever, that  chronic,  granulating,  rarefying  osteitis  is  com- 
monly BO,  and  at    the    present   day   the   eases  uf  caries  in 


which  careful  investigation  fails  to  find  the  bacillus  tu- 
berculosis arc  very  few,  ami  becoming  fewer. 

riii    '  '  pands  in  one  or  more  of  its  di- 

aim  Ids  w  hile  becoming  a  mere  shell  tilled  w  ith  pus,  bony 

detritus,  and  granulations.   Apparently  the.  gran- 

ulation-mass forces  out  the  walls,  when  the.  ;liiQ 

i  aough  tn  permit  it.  A  rather  common  example  of  this 
condition  is  found  in  "  spina  ventosa."  Here  the  bone — a 
metacarpal,  for  instance  — may  become  of  a  spindle  shape. 
Syphilitic  dactylitis  may  produce  the  same  distention; 
this  latter  inflammation  is  usually  a  result  of  inherited 
syphilis. 

This  tubercular  deposit  may  lie  to  the  eye  distinctly 
tubercular  or  ii  may  not.     Jt  may  undergo  q,  or 

may,  as  it  usually  does,  soften  and  liquefy.     Some  - 
puration    is    probably   always   present,    but    this   varies 

My  in  degree.     In  the  caries  of  children  it  is  aln 
always  a  feature.     Pott's  disease,  fur  example,  is  aci 
panied  by  the  formation  of  so-called  "cold  abscesses"  of 
varying  size, and  the  pus  starting  from  the  disintegrating 
bone  follows  a  downward  course,  governed  by  gravity 
ami   the   path  nf   least    resistance,  and  may  finally  open 
upon  the  surface.     Or.  in  cases  with  less  discharge,  the 
pus  may  become  cheesy,  its  ensheathing  connective-tis 
covering   undergo   calcareous  deposit,   and    the   ab- 
may  never  advance  far  from  the  diseased  vertebral  bodies 
which  gave  it  origin.     Such  an  abscess  may  be  discov- 
ered only  at  the  autopsy. 

In  the  elderly  subject,  granulation  mainly,  and  slow 
advancement  ni'  the  disease,  are  to  be  expected,  with  but 
slight  discharge — a  "  caries  sicca." 

Tubercular  osteitis  may  occur  at  any  age,  but  early 
childhood  is  especially  subject  to  it.     Its  onset  is  usually 
insidious.     The  patient  may,  after  a  time,  complain  of  a 
little  tenderness  or  aching  after  exertion.     Later,  s 
swelling  of  the  bone  may  perhaps  be  tinted.     The  skin  is 
nut    involved    at    first.      After   several    weeks — possibly 
months — it  is  distended,  reddens,  breaks  down  at  oni 
several  points,  and  pus  is  discharged.     This  pus  varies  in 
consistency,  and  is  sometimes  gritty  to  the  feel,  contain- 
ing minute  spicuhe  of  bone.      A  probe  introduced  may — 
if  the  sinus  be  moderately  straight  —  touch  bare  bone,  and 
may  by  moderate  pressure  be  made  to  fix  itself  firmly  in 
the  cancellous  tissue;  this  could   not  be  dune  with  the 
ci  impact  sequestrum  of  necrosis.     The  lips  of  the  sin 
and  their  walls  soon  become  lined   with  flabby,  inactive 
granulations,   in  which   the   bacilli   are  sometimes  to  be 
discovered     Meanwhile  the  patient  may  be  subject  to 
more  or  less  fever,  night-sweats,  and  similar  sign- 
vital  depression. 

By  extension  a  caries  may  involve  an  adjacent  joint, 
with  resulting  "  white  swelling"  and  all  the  manifi 
linns    of    tubercular   osteoarthritis.      Or,   conversely,  a 
primary  joint-tuberculosis  may  lead  to  erosion  of  the  ar- 
ticular lamella  nf  the   bone,  and  then  to  tuberculosi- 
the  cancellous  tissue. 

Caries  commonly,  though  not  invariably,  makes  its  ap- 
pearance in  those  nf  the  sn-called  scrofulous  diathesii — 
those  especially  subject  tn  affections  nf  the  glands,  skin, 
and  mucous  surfaces,  often  a  family  history  of  tuber- 
CUlosis  may  be  obtained,  or  it  may  In-  learned  that  the 
parents  died  from  some  unnamed  lung-trouble.  The  pa- 
tient is  apt  to  lie  pale  and  amende  in  appearance,  though 
not  always.  Xieineyci's  classification  nf  the  scroll. 
intn  the  erethitic  ami  the  torpid  applies  fairly  well  here. 
In  adults  the  bone  disease  is  sometimes  a  reappearance 
nf  inflammation  which  existed  there  fur  a  time  during 
childhood,  and  remained  fur  years  quiescent. 

At  any  stage  in  its  progress  the  disease  may  comi 
end,  ami  reparative  processes  nf  varying  degree  begin. 
Caries  dues  nol  necessarily  go  on  in  the  complete  destruc- 
tion of  all  the  cancellous  bone  involved.  If  the  patient's 
general  condition  can  be  improved,  so  that  the  vitality  of 
the  bone  is  enabled  tn  resist  the  tubercular  encroachment, 
suppuration  may  cease,  fistulous  sinuses  close,  and  new 
bone  form  tn  some  extent.  This  is  the  rule  in  I' 
case.  The  bodies  nf  niie.  two,  or  sometimes  more  verte- 
lir.e  melt  away,  the  comparatively  sound  bodies  above 
and  below  come  in  contact,  and  if  the  patient  live,  as  he 
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commonly  does,  the  disease  is  brought  to  an  end,  and 
these  bodies  unite  by  bony  union. 

In  some  bones — the  calcaneum  for  example — there  is 
very  little  tendency  to  bony  repair.  The  space  once  oc- 
cupied by  bone  becomes  partly  rilled  b}r  connective  tissue 
alone. 

There  is  one  point  regarding  the  prognosis,  and  directly 
affecting  the  treatment  of  caries,  which  must  be  borne  in 
mind  ;  that  is,  the  danger  of  general  tuberculosis  starting 
from  this  local  process.  Although  such  a  catastrophe  is 
quite  exceptional,  it  does  sometimes  occur.  Therefore, 
where  it  is  possible  to  remove  by  surgical  means  the  dis- 
eased bone,  it  should  be  done. 

It  has  even  been  suggested,  of  late,  that  in  spinal  caries 
an  attempt  be  made  to  scoop  away  the  diseased  tissue  and 
thus  hasten  recovery ;  if  need  be,  resecting  one  or  more 
ribs  to  allow  thorough  work.  But  whether  this  become 
a  recognized  practice  or  riot,  in  all  freely  accessible  re- 
gions the  proper  treatment  consists  in  the  free  use  of 
Volkmann's  sharp  spoon,  all  that  yields  readily  being  re- 
moved ;  and  the  most  thorough  work  will  be  the  best. 
As  with  suppurating  tuberculous  lymph-nodes,  so  here, 
this  treatment  may  save  mouths  of  effort  on  the  part  of 
nature  to  remove  the  tuberculous  deposit. 

It  goes  without  saying  that  surgical  cleanliness  must 
be  used  during  and  after  the  operation — for  it  is  to  be  re- 
garded as  an  operation. 

It  is  to  be  expected  that,  in  many  instances,  one  such 
scraping  will  not  suffice  entirely  to  put  a  stop  to  the  dis- 
ease. Perhaps  the  step  may  have  to  be  repeated  a  num- 
ber of  times  before  all  the  affected  tissue  is  reached  and 
eliminated.  If  the  fistula?  continue,  or  after  closing  re- 
appear, injection  of  strong  tincture  of  iodine,  which  is  an 
excellent  germicide,  may  serve  a  good  purpose.  In  ob- 
stinate cases,  after  scraping,  the  tincture  of  iodine  may  be 
thoroughly  swabbed  on  the  bone ;  or  the  actual  cautery 
may  be  employed  to  sear  lightly  the  apparently  sound 
bone.  If  a  sequestrum  follow,  it  will  be  but  su- 
perficial and  aseptic. 

The  prognosis  in  children,  after  such  thorough 
treatment,  is  fairhy  good.     In  adults   it  is  rather 
more  difficult  to  eradicate  the  disease  completely.     In  the 
tarsal  bones,  for  example,  it  is  questionable  whether  in 
adults  it  is  not  wiser  to  excise  entirely  the  affected  bone 
or  bones  in  order  to  prevent  a  relapse. 

When  in  spite  of  thorough  local  treatment  the  disease 
extends,  amputation  at  some  distance  may  be  our  only 
remaining  resource. 

Regarding  medicinal  treatment,  cod-liver  oil,  iron,  and 
good  nourishment  are  to  be  employed  to  improve  the 
general  condition.  In  the  phlegmatic  temperament  cold 
bathing  daily  is  of  more  value  than  the  oil.  These 
means,  however,  will  not  remove  the  bacilli  from  the 
bone-marrow.  They  arc  merely  useful  adjuvants  to  the 
proper  treatment. 

There  are  certain  cases  of  osteitis,  which  are  met  with 
in  practice,  which  may  fairly  be  termed  hybrid  or  mon- 
grel cases.  They  combine  features  of  acute  suppurative 
osteomyelitis  with  those  of  chronic,  granulating  osteo- 
myelitis ;  and  it  is  presumable  that  the  micro-organisms 
of  both  diseases  co-exist,  finding  a  nidus  and  developing 
at  one  and  the  same  time,  with  resulting  necrosis  from 
the  one  cause,  and  adjacent  molecular  death — caries — 
from  the  other. 

Or  again,  these  diseases  may  not  both  be  present  at  the 
start,  but  one  may,  after  a  time,  be  superadded.  For  ex- 
ample, a  patient  may  have  suffered  from  acute  osteomy- 
elitis and  is  carrying  a  necrosis  which  is  not  yet  a  seques- 
trum ;  and  meanwhile,  through  one  or  more  cloacae  there 
is  a  purulent  discharge.  Such  a  patient,  through  tuber- 
cular contamination  of  his  sores — as  by  a  handkerchief 
soiled  with  tubercular  sputa — may  inoculate  the  walls  of 
the  cloaca?  with  tuberculosis,  and  thence  the  infection 
spreads  to  the  bone,  with  resulting  caries. 

Or  the  converse  may  be  the  case.  Tuberculosis  of 
bone  being  present,  some  alleged  surgeon  aids  his  diag- 
nosis by  introducing  into  the  fistula  leading  to  the  bone 
a  more  or  less  clean  probe,  possibly  taken  direct  from  his 
pocket-case.  The  probe  is  generally  less  clean — perhaps 
Vol.  V.— 25 


was  last  used  in  opening  an  abscess,  and  wiped  off.  As 
a  result,  in  addition  to  the  tubercular  inflammation  an 
acute  suppurative  osteomyelitis  is  lighted  up,  with  all  its 
attendant  dangers. 

Osteitis  from  syphilis  and  from  phosphorus-poisoning 
will  be  found  discussed  under  the  heading  of  Necrosis. 

Robert  H.  M.  Bawbarn. 

OSTEOCLASIS.  The  rectification  of  deformities  of 
the  long  bones  by  means  of  fracture,  by  manual  or  instru- 
mental force  is  not  a  new  procedure.  In  the  earliest 
surgical  writings  this  method  was  advocated,  but  it  was 
not  until  the  use  of  anaesthetics  became  general  that  it 
was  brought  into  more  frequent  use.  Within  the  past 
ten  or  fifteen  years  osteoclasis  has  been  practised  with  in- 
creasing frequency,  so  that  now  certain  deformities  are 
almost  always  corrected  by  its  means. 

Osteoclasis  may  be  instrumental  or  manual.  The  lat- 
ter is  appropriate  only  to  those  cases  in  which  the  bones 
are  small,  or  to  cases  of  deformity  after  fracture  in  which 
the  bond  of  union  is  not  strong.  The  amount  of  power 
necessary  to  fracture  the  tibia  of  a  child  is  often  beyond 
the  strength  of  the  majority  of  surgeons,  so  that  for  this 
purpose  a  mechanical  appliance  is  generally  used. 

Osteoclasis  by  means  of  an  apparatus,  by  which  con- 
siderable power  can  be  rapidly  brought  to  bear  upon  a 


Fig.  2fiTO.— Rizzoli's  Osteoclast. 


bone,  has  for  years  been  advocated,  and  many  instru- 
ments have  been  devised  for  this  purpose.  The  earlier 
operations  were  for  the  correction  of  deformity  after  fract- 
ure that  had  united  at  an  angle,  but  of  late  years  the 
operation  has  been  extended  to  deformities  of  "the  limbs 
due  to  other  causes. 

Busch,  Louvier,  Maisonneuve,  and  others  have  con- 
structed instruments  for  this  purpose,  some  of  them  be- 
ing very  complicated.  In  1846  Rizzoli  devised  an  osteo- 
clast for  fracturing  the  long  bones,  which,  with  some 
slight  modification,  is  still  in  very  general  use. 

"  It  consists  (Fig.  2699)  of  a  heavy  steel  bar,  15  inches 
long,  1  inch  wide,  and  -J  of  an  inch  thick,  being  much 
larger  at  the  centre,  which  is  pierced  for  the  female  por- 
tion of  a  screw  ;  into  this  is  fitted  a  round  steel  bar,  half  an 
inch  in  diameter,  on  which  is  cut  a  thread  corresponding 
to  that  in  the  nut  on  the  long  bar,  and  furnished  at  its  up- 
per portion  with  a  handle,  and  at  its  lower  extremity  is  a 
strong,  well-padded  plate  or  crutch,  forming  a  segment 
of  a  circle.  The  portion  of  steel  forming  the  male  part  of 
the  screw  turns  in  a  socket  on  the  upper  side  of  this 
crutch.  Two  steel  rings,  5  inches  in  diameter,  1  inch 
wide,  and  \  of  an  inch  thick,  having  at  their  upper  por- 
tion a  slot,  into  which  the  large  bar  slides,  and  by  which 
they  are  fixed  in  any  desired  position  by  binding-screws, 
complete  the  instrument.     The  lower  segments  of  these 
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are  well   padded  with  flannel  and  covered   with 
chamois     (Poon        i  isteotomj  and  <  Osteoclasia 

Dr.  ( '.  F.  Taylor  has  devised  an  osteoclast i  Med.  i. 
April  21,  1874,  p.  241)  foi  Fracturing  the  femur  in  a  i 

inkj  losia  of  the  hip  joint,  but  the  point  of  fract- 
ure is  - ■  distance  below  the  troi  hanter  minor,  and  the 

resulting  deformitj  i~  considerable  from  the  angle  formed 
hi  the  poinl  of  fracture.  An  osteotomy  jus)  below  the 
trochanter  minor  gives  much  better  results. 

Robin  [Lyon  Wed.,  March  24,  and  April  2,  1888)  con- 
stru<  ted  an  ost<  oi  last  for  producing  a  fracture  just  al 
the  lower  epiphyses  of  the  femur  for  the  correction  of 
genu  valgum.  The  force  was  applied  in  a  direction  from 
behind  forward.  It  has  been  used  in  this  country  in  a 
few  cases,  and  has  been  reported  favorably  upon,  bul  i In- 
writer  has  had  no  experience  with  it. 

Collin  ("  l>ii  genu  valgum  el  de  Bon  redressement  par 
L'appareil  Collin,"  Braye,  These  de  Paris,  No.  472,  1880) 
devised  an  osteoclast  fortbe  correction  of  knock-knee; 
the  force  is  applied  laterally,  and  the  mechanism  of  the 
apparatus  is  very  complicated.  Prom  Borne  experiments 
on  tin-  cadaver  the  fracture  was  found  to  be  irregular  and 
somewhal  oblique,  [n  actual  practice  there  was  consid- 
erable after  pain,  extending  over  several  days,  and  in  one 
case,  at  least,  inflammation  of  the  knee-joint. 

Osteoclasis  lias  been  employed  for  the  correction  of 
deformities  after  fracture,  for  straightening  joints  anky- 
losed  at  a  bad  angle,  and  for  the  rectification  of  rachitic 
Curvature  of  the  long  bones.  Osteoclasis  for  the  cor- 
rection "('  deformities  after  fracture  of  the  Long  bi 
lias  been  performed  by  many  surgeons.  It  is  an  opera- 
tion attended  with  bul  little  danger,  and  has  given  ex- 
cellent results.  The  method  of  operating  does  not  dif- 
fer  from  that  for  rachitic  deformities.  Straightening 
joints  thai  have  been  ankylosed  at  a  vicious  angle  is 
not  an  operation  devoid  of  danger.  After  suppurative 
inflammation  of  a  chronic  nature  it  should  never  h  at 
tempted,  as  there  is  great  liability  that  the  inflamma- 
tion in  the  joint  will  be  rekindled  and  disastrous  results 
have  too  often  followed  such  procedures.  After  acute 
i  roubles  it  is  not  attended  with  such  risks.  In  these  cases 
manual  force  is  all  that  can  be  safely  used,  and  those 
cases  in  which  the  result  cannot  be  accomplished  by 
means  of  force  applied  by  the  hands  .should  not  be  sub- 
mitted to  an  operation  with  an  osteoclast.  For  certain 
curvatures  of  the  tibia  and  fibula  fracture  by  means  of 
this  instrument  is  to  be  preferred  to  any  other  method. 
Jt  does  away  with  all  cutting,  takes  little  time  for  its 
performance,  and  produces  a  simple  fracture  under  the 
most  favorable  conditions.  The  cases  appropriate  for 
osteoclasis  are  lateral  and  anterolateral  curvature  when 
the  anterior  deviation  is  slight.  Sharp  curvatures  near 
the  knee-  or  ankle-joint  are  not,  suitable,  because  there 
is  not  sufficient  space  for  the  application  and  adjust- 
ment of  the  instrument.  Anterior  and  anterolateral 
curvatures,  if  of  marked  degree,  should  always  be  cor- 
rected  by  cuneiform  osteotomy,  or  the  lateral  tendency 

may  be  treated  by  an  osteoclasis,  and  later  on  osteotomy 

may  be  performed  for  the  anterior.  The  reason  why  the 
latter  should  nol  be  corrected  by  an  osteoclast  is  that  the 
pressure  would  have  to  be  applied  directly  over  the  crest 

of  the  tibia,  and   the   soft    parts  would   be   injured   by  the 

pressure  bel  ween  the  crest  and  the  pad  of  the  osteoclast. 

Besides,  in  many  cases  the  anterior  border  of  the  bone  is 
much  longer  than  its  posterior,  so  that  in  order  to  bring 
the   lower   fragment    forward   a   wedge  of  bone  must    be 

removed. 

The  method  of  using  Rizzoli's  osteoclast  is  as  fol- 
lows ;  "The  patient  being  placed  under  ether  and  the 
desired  point  of  fracture  having  been  determined,  the 

limb   is   passed   through    both    rings,  which    are   adjusted 

on  the  long  bar,  so  that  one  shall  be  just  above  the 
lower,  and  the  other  just  below  the  upper,  epiphysis  of 

the  tibia      Tin-  semicircular  pad   should    be  direct  ly  over 

the  point  of  desired  fracture  on  the  outer  aspect  of  the 
limb.     It  makes  no  difference  whether  the  Bteel  plate  at 
the  end  of  the  screw  is  equidistant  from  the  two  rings 
the  point  of  fracture  is  immediately  under  it,  no  matter 
where  it    is  placed,  provided  it  is  far  enough  from  one 


ring  to  allow  of  sufficient  space.  I  do  not  think  that  I 
have  ever  had  Less  space  than  two  inches.     After  the  in- 

infitrumenl  i-  adjusted  it   is  made  tbjlil  by  a  few  tt, 

the  screw,  and  then  the  pressure-pad  is  driven  down  rag 
idly  by  turning  the  screw  until  the  bone  gives  wav" 
(Poore:    "Osteotomy   and   Osteoclasis").     It   ha- 
found  that    with   this   instrument    the   fracture   always 
takes    place    under    the    pad,    and    is    ti  After 

removing  the  osteoclast   the  limb  is  put   up  at  oi 

>i  Paris,  in  a  slightly  over-corrected  position.  The 
only  accident  that  has  been  reported  is  one  case  of  noil 
union  in  a  girl  of  five  years,  due  to  sclerosis  of  the  ends 
of  the  fragments. 

For  fracture  in  bones  of  an  adult  larger  rings  are  re- 
quired. 

In   the   author's  experience,  which    has   been  qu 
tensive,  no  accident  has  ever  happened.      The  amount  of 
swelling  about   the  point  of  fracture  is  not  great,  and 

a    BloUgh    has    never    been    seen.        Ill    case   an    osb 

should  fail,  I  would  not  perform  an  osteotomy  on  the 
limb  On  the  same  day,  as  in  one  case  when  1  did  this 
there   was   considerable   trouble    from    extravasation  of 

Moo, |.  Charles    T<(//i"t   Po 

OSTEOMA.  The  osteoma  is  a  tumor  formed  ol 
ous  tissue.  Strictly  speaking,  all  osseous  structures  w inch 
arise  in  consequence  of  inflammation  and  represent  sim- 
ply circumscribed  hypertrophies  of  bone,  and  such  as 
develop  in  indurated  tissue,  should  be  excluded  from  the 
tumors.  Were  ibis  done  thenumberof  formations  in- 
eluded  under  the  head  us  tumors  would  be  very 

limited.  Bone-formation  takes  place  in  a  number  of 
tumors,  both  in  those  originating  in  bone  and  cartilage, 
and  in  those  which  have  a  different  origin;  only  those  in 
which  the  formation  of  bone  is  typical  and  representi 
the  end  of  the  pathological  process  should  be  considered 
OSteomata.  Where  the  development  of  bone  takes  place 
in  other  tumors,  as  in  the  chondroma,  sarcoma,  i 
should  be  regarded  as  accidental ;  and  along  with  the 
bone  the  other  tissue  of  the  tumor  is  found.  Even  in 
the  chondroma  the  bone  is  generally  of  such  a  character 
that  the  cartilage  cannot  be  regarded  as  representing 
simply  an  earlier  step  in  bone-formation.  This  separation 
of  the  OSteomata,  simple  as  it  appears  to  be  and  easy  (,f 
application  to  most  tumors,  is  difficult  to  apply  to  others. 
The  osteoma,  like  the  physiological  bom-tissue,  develop! 
from  a  preceding  cartilaginous  or  fibrous  structure. 
Where  the  formation  of  these  tissues  is  typical,  and  has 
nothing  of  a  sarcomatous  character,  doubt  may  arise, 
when  osseous  tissue  is  present,  whether  the  fibrous 
oi  cartilage  does  not  represent  an  earlier  stage  of  the  bone- 
formation.  In  the  case  of  many  osteomas  it  seems  clear 
that  they  at  first  appeared  as  chondromas. 

The  osteophytes  should  be  separated   from  the  OSteo- 
mata.     These  are  new-formations  of   bone,  often  - 
over  a  large  surface  and  closely  connected  with  tin-  peri- 
OSteum.     They  are   usually   the   result    of  an    ossifying 
periostitis,    and    may    be   smooth,    soft,    and    spongy,   or 
rough  and  uneven.     They  are  at  first  more  closely  con- 
nected with   the   periosteum  than  with  the  bone,  but  iii 
the  course  of  time  their  connection  writh  the  latter  becomes 
closer  and  closer  until   they  form  a  part  of  it.      Various 
names  have  been  given  to  these  inflammatory  formations. 
When  the -tow  tli  covers  a  considerable  part  of  the  bone 
it  is  spoken  of  as  a  periostosis.     When  it   surrounds  the 
bone  and  c  onstitutes  a  true  hypertrophy,  it  is  a  h\  perns- 
tosis.     When  the  process  is  confined  to  a  limited  extent 
of  the  bone  and  the  new-formation  of  bone  projects  in  the 
form  of  a  tumor,  it  is  called  an  exostosis;  and  whin  it 
projects  into  the  old  bone,  as  into  the'  medullary  canal,  an 
endostosis.     They  are  common  in  all  long-continued  in- 
flammations of  the  periosteum,  especially  in  thoa 
syphilitic  origin.     In  old  cases  of  ulcus  cruris  tl 
often  a  considerable  new-formation  of  bom-  at  the  s 
the  ulcer.    Yin  how  has  proposed  the  name  leontiat 
for  the  hyperostoses  of  the  bones  of  the  face  and  > 

Rokitansky  divided  the  osteomata  into  two  classes,  the 
division  depending  on  the  structure  of  the  growth.  The 
first    class  comprised   those  which    were   similar  to  the 
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normal  bone  in  their  histological  structure,  and  the  other 
included  those  which  differed  somewhat  from  this.  This 
departure  from  the  physiological  type  consists  in  the  ab- 
sence or  imperfect  development  of  some  of  the  attributes 
of  normal  bone,  as  absence  or  imperfect  formation  of 
Haversian  canals,  bone-corpuscles,  and  canaliculi.  There 
is  also  often  an  imperfect  formation  of  the  lamella\  and 
they  do  not  have  the  typical  concentric  arrangement 
around  the  Haversian  canals. 

Yirchow  has  divided  the  osteomata  into  three  varieties, 
depending  on  the  character  of  their  tissue.  All  three  of 
these  have  their  prototypes  in  the  physiological  osseous 
tissue.  The  osteoma  durum  or  eburneum  is  characterized 
by  its  exceedingly  hard  tissue.  It  appears  especially  on 
the  bones  of  the  head  and  face,  and  consists  of  hard,  com- 
pact bone-substance,  often  arranged  in  the  form  of  la- 
mellae, which  run  parallel  with  the  periphery  of  the  tumor. 
The  processes  of  the  bone-corpuscles  in  the  lamella;  are 
turned  toward  the  surface.  The  tumor  contains  very 
few  blood-vessels  ;  its  surface  is  rough  and  covered  with 
a  thin  layer  of  periosteum.  The  physiological  type  for 
these  tumors  is  the  cement-substance  of  the  teeth.  The 
second  variety,  osteoma  spongiosum,  shows,  as  does  the 
spongy  bone-tissue,  narrow  trabecular  and  wide  medul- 
lary spaces.  The  third  variety,  the  osteoma  medullosum, 
contains  wide  medullary  spaces  tilled  with  marrow.  These 
spaces  may  be  so  large  that  they  constitute  the  greater 
part  of  the  tumor.  Such  tumors  have  been  designated, 
in  connection  with  new-formation  of  bone  depending  on 
inflammatory  processes,  as  spina  ventosa. 

In  the  main  points  of  their  histological  structure  the 
osteomata  agree  with  the  normal  bones,  although  they 
have  neither  the 
regular  architecture 
of  the  bone  trabe- 
cule, nor  the  typi- 
cal arrangement  of 
the  vascular  and 
medullary  canals 
and  bone  -  corpus- 
c  1  e  s .  The  tissu 
contained  in  the 
medullary  canals 
shows  the  different 
varieties  of  mar- 
row. Both  the  fatty 
and  the  red  marrow 
are  found,  and  the 
gelatinous  marrow  FlG  ^qq 

which  generally  ac- 
companies atrophic  processes,  as  osteomalacia,  etc. ,  is  also 
met  with  in  the  tumors. 

Osteomata  generally  develop  from  pre-existing  osse- 
ous tissue,  but  are  frequently  found  elsewhere.  This 
would  divide  them  into  hyperplastic  and  heteroplastic 
formations,  but  they  differ  from  the  heteroplastic  forma- 
tions generally  in  the  absence  of  malignity.  The  exos- 
toses belong  to  the  hyperplastic  formations.  They  may 
be  divided,  according  to  their  mode  of  origin,  into  car- 
tilaginous and  fibrous  exostoses.  The  former  are  al- 
ways covered  with  a  thin  layer  of  cartilage  and  are  found 
on  the  long  bones,  especially  the  humerus,  femur,  and 
tibia.  They  are  most  frequently  seated  at  the  juncture 
of  the  epiphysis  with  the  diaphysis,  and  probably  arise 
from  small  remains  of  the  primordial  cartilage  in  conse- 
quence of  local  stimulation.  The  thorn-like  processes 
which  form  in  the  pelvis  at  the  juncture  of  the  original 
pelvic  bones  belong  to  this  class.  These  exostoses,  in 
general,  are  formed  in  early  life,  and  cases  have  been 
seen  where  nearly  all  of  the  long  bones  of  the  skeleton 
contained  them.  In  an  early  stage  of  their  development 
they  consist  of  compact  osseous  tissue,  but  in  their  fur- 
ther growth  they  become  more  and  more  spongy.  They 
sometimes  show  a  tendency  to  progressive  growth,  new 
masses  of  bone  always  covered  by  cartilage  being  rapidly 
formed,  and  in  this  way  tumors  of  considerable  size  may 
be  formed.  Virchow  mentions  an  osteoma  of  this  sort 
which  grew  from  the  pelvic  bones  and  reached  the  size 
of  a  man's  head. 


The  fibrous  exostoses  develop  from  the  periosteum  and 
have  a  much  closer  relation  with  this  than  with  the  bone. 
They  are  closely  related  to  the  osteophytes.  They  are 
most  frequent  on  the  bones  of  the  face  and  skull,  and 
appear  as  round  or  pointed  elevations  on  the  inner  or 
outer  surface  of  these  bones.  Osteomata  are  occasionally 
found  which  substitute  their  tissue  for  that  of  the  bone, 
and  project  from  both  surfaces.  Rokitansky  suggests 
that  they  arise  from  small  masses  of  cartilage  enclosed 
in  the  bone,  an  idea  which  was  further  elaborated  by 
Arnold  in  his  work  on  ' '  Osteomata  of  the  Frontal 
Bone."  Virchow  thinks  that  they  may  arise  from  the 
diploe.  They  are  sometimes  found  in  the  hollow  bones, 
and  Cruveilhier  has  proposed  for  them  the  name  of  en- 
capsulated bony  bodies,  corps  osseux  enkysles.  Osteomata 
are  sometimes  found  on  the  maxillary  bones.  Both  dif- 
fuse and  circumscribed  hyperostoses  are  found  here,  but 
in  addition  to  these,  there  are  tumors  which  may  reach  a 
considerable  size.  The  tumors  arising  from  the  teeth  form 
an  especial  class  of  the  osteomas,  the  odontomas.  They 
may  arise  from  the  normal  teeth,  from  retained  teeth,  or 
from  the  alveolar  processes.  They  often  form  tumors  of 
considerable  size  and  of  most  irregular  shapes. 

Some  osteomas  are  found  adjoining  the  bone,  but  hav- 
ing no  connection  with  it,  which  should  still  be  consid- 
ered with  the  exostoses.  In  these  the  tumor  was  originally 
connected  with  the  bone,  but  in  some  way  the  connection 
has  been  accidentally  broken.  In  the  same  way  an  oste- 
oma may  develop  on  a  splinter  of  bone  which  has  been 
separated  in  consequence  of  fracture.  On  the  other  hand, 
an  osteoma  maybe  found  closeby  connected  with  the  bone 
or  periosteum,  but  which  must  still  be  regarded  as  a  het- 
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eroplastic  formation.  Here  the  tumor  has  developed  in 
a  tendon  or  fascia  at  its  place  of  insertion  into  the  bone. 
Most  of  these  are  connected  with  the  bone,  but  still,  cases 
are  seen  where  they  have  no  connection  with  it.  The  an- 
alogy for  this  is  found  in  the  sesamoid  hones.  The  for- 
mation of  these  tumors  is  generally  the  result  of  chronic 
inflammation,  and  often  there  seems  to  be  a  special  ten- 
dency to  ossification  in  the  subject.  They  may  appear  in 
almost  every  place  of  insertion  of  a  tendon  in  the  skele- 
ton. 

Osseous  growths  are  sometimes  found  in  the  muscles. 
These  are  known  as  exercise  bones  and  rider's  bones. 
They  are  most  often  found  in  soldiers — in  the  infantry  in 
the  deltoid  muscle  from  the  constant  pressure  of  the  gun, 
and  in  the  cavalry  in  the  adductors  of  the  thigh.  Bill- 
roth has  seen  a  case  in  which  a  considerable  bony  mass 
was  formed  in  the  biceps  muscle  of  a  young  man.  In 
exercising  on  the  horizontal  bar  he  was  accustomed  to 
swing,  holding  the  bar  in  the  bent  elbow.  Hasse  found, 
in  an  examination  of  six  hundred  recruits  who  had  served 
six  months,  these  exercise  bones  in  eighteen  cases.  They 
vary  in  size  from  that  of  a  pea  to  that  of  a  goose's  egg. 
Billroth  thinks  that  where  they  appear  they  show  a  ten- 
dency in  the  individual  to  osseous  formations. 

Osteomata  are  not  infrequently  found  in  fibrous  tis- 
sues, in  the  form  of  flat  .masses,  and  are  generally  accom- 
panied by  chronic  inflammation.  One  of  the  most  fre- 
quent places  of  their  formation  is  in  the  dura  mater 
along  the  falx  cerebri.     Here  they  may  form  either  thin, 
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m ih  masses,  01  rough,  uneven,  lagged  growths.    They 

are  mosl  frequently  found  in  the  insane,  and  are  accom- 
panied  bj   a   thickening  of  the  membrane,     Thej    are 
|y  (.1  BufBcienl  size  to  give  rise  to  definite  bj  mpto 

but  in  a icasec  Beem  to  do  so.     I'i     2700  shows  the  falx 

oi  a  woman,  thirtj  three  years  ol  age,  who  complained 
for  years  of  the  mosl  persistent  headache,  which  may 
bave  been  due  to  this  condition.  They  are  also  found  in 
the  Bhape  oi  ^ni:i)  1  masses,  no  thicker  than  a  finger-nail, 
in  the  :irarhii"i,i  membrane  of  the  cord.  Meyer  has 
found  small  osteomata  in  the  skin  in  the  neighborhood 
of  a  chronic  ulcer.  Yin-how  mentions  thai  they  are 
sometimes  found  in  1 1 1 <  -  skin  about  the  sebaceous  glands. 

There  bave  been  several  cases  published  of  the  forma- 
tion of  osteomas  in  the  brain,  although  il  is  probable 
that  main  of  the  earlier  cases  were  simply' calcined  cya- 
ticerci.  The  writer  bas  Been  two  Buch  cases.  In  the 
first,  a  microcephalic  brain  of  an  idiot,  there  were  Beveral 
irregular  osseous  growths  in  the  cerebral  cortex.  The 
largest  of  these  was  about  the  Bize  of  a  hazel  nut,  The 
nd  case  was  an  epileptic  negro.  There  was  an  osse- 
ous mass,  very  irregular  in  outline  and  as  large  as  a 
pigeon's  egg,  which  projected  into  the  right  lateral  ven- 
tricle. Yirchnw  supposes  thai  the  bone  in  these  cases 
develops  from  the  neuroglia,  but  it  may  also  be  regarded 
as  resulting  from  an  ossifying  encephalitis. 

Osteomas  are  also  found  in  the  choroid  of  the  eye, 
where  they  form  Bmooth  plates  of  hone.  An  analogy  is 
found  for  their  presence  here  in  the  ej  eS  of  certain  birds. 
Osseous  tissue  may  also  be  formed  in  the  vitreous,  in 
cases  of  atrophy  of  the  eye. 

In  the  trachea  small,  round  masses  of  bono  are  some- 
times   found    beneath    the   mucous   membrane,    and    not 

connected  with  the  cartilage.  In  the  limu;s  ossein  for- 
mation takes  place  in  several  forms.  The  indurated  con- 
nective tissue  al  the  apices  often  contains  bits  of  bone. 
In  one  case  which  the  writer  has  seen,  there  was  a  net- 
work of  broad,  thin  masses  of  bone  traversing  the 
pleural  surface  of  almost  the  entire  upper  lobe  of  the 
righl  lung.  The  case  was  one  of  old  tuberculosis  in 
the  apices,  with  a  termination  in  cicatrization  and  indu- 
ration. Bony  masses  are  also  often  found  in  the  thick- 
ened pleura.  Cases  have  been  described  in  which  the 
bone-formation  was  in  the  form  of  round  masses,  and 
had  no  connection  with  chronic  inflammation.  It  is  gen- 
erally supposed  that  these  growths  develop  either  from 
the  cartilage  of  the  bronchi,  or  from  some  remains  of  the 
embryonic  cartilage.  They  seem  to  be  more  frequent  in 
some  of  the  lower  animals  than  in  man.  In  some  rare 
instances  osteomata  bave  been  found  in  the  penis,  devel- 
oped in  the  corpora  cavernosa. 

There  seems  to  he  some  relation  between  the  forma- 
tion of  osteomata  and  choiidromata.  Both  are  more  fre- 
quent in  youthful  persons,  but  scarcely  ever  appear  in 
young  children.  Both  are  more  frequent  in  men  than  in 
women.  The  osteomata  which  appear  at  the  epiphyses 
cannot  hi'  formed  after  the twenty-f ourth  year,  and  few  of 
the  Other  varieties  appear  after  the  age  of  thirty.  The 
formation  of  these  tumors  in  early  life  is  remarkable,  in 
view  of  the  fact  i li.it  ossification  processes  in  general  take 
place  late  in  lite.     The  cartilages  of  the  ribs  and  air  pas. 

Sages  do  not  become  ossified  until  late  in  life,  and  the 
Calcareous  deposits  in  the  arteries  form  one  of  the  con- 
stant changes  of  senile  marasmus  ;  but  still  osteomas  are 
very  rarely  formed  in  old  people,  and  when  they  are 
Been  in  them  their  origin  is  usually  to  in'  referred  to  an 
earlier  period.     The  growth  of  the  osteoma  is  always 

slow,  and  usually  ceases  when  the  bearer  has  passed 
mi  Idle  life.  The  exostoses  of  the  epiphyses  cease  to  en- 
large alter  the  growth  of  the  skeleton  is  completed  and 
the  originally  spongy  osseous  tissue  has  become  compact. 
Asa  rule,  their  presence  does  not  occasion  the  bearer  any 

discomfort  ;  even  the  osteomata  developed  in  the  mus- 
cles seldom  reach  such  a  size  that  the  usefulness  of  the 
muscle  is  thereby  impaired.  Theydo  not  occasion  any 
pain  while  growing,  and  are  not  painful  to  the  touch. 
When  they  are  formed  in  the  neighborhood  of  an  artic 
'ilition  they  may  reach  such  a  size  that  the  function 
of   the  joint    is  interfered  with.     Those   formed  on  the 


facial    hone-   often  give  the   bearer  an  unpleasant  expres- 
sion.    They  never  do  harm,  however,  except  by  iheir 
local  effects.     If  any  tumors  deserve  the  name  hi 
the  osteoma  should  be  so  considered. 

II'.  T.  Councilman. 

OSTEOMALACIA.  By  the  term  osteomalacia  is  desig- 
nated a  disease  in  which  there  i-  a  Softening  of  the 
due  to  a  change  in  their  chemical  composition  ;  it  is  fre- 
quently known  as  moUities  ostium,  occasionally  as  mat 
acotteon;  it  i-  lobe  contradistinguished  f  rom  fragiUtat 
ostium.  Billroth  has  defined  the  disease  us  a  'fungous, 
fatty  osteomyelitis." 

'I  his  affection  occurs  with  greater  frequency  in  wom- 
en, being  encountered  about  ten  limes  in  women  to  once 
in  men.  It  i-  most  commonly  met  with  in  early  and 
middle  adult  life,  but  occurs  rarelj  in  children.  The  tirst 
manifestations  of  the  disease  frequently  appear  during 

pregnancy,  and  anything  which  causes  prolonged  depres- 
sion (especially  that  of  a  nervous  character!  seems  to  favor 

its  development. 

Pathology.— The  changes  due  to  this  disease,  in  the 

long  bones,  appear  first  in  the  medullary  canal,  then  in 
the  medullary  spaces  and  the  Haversian  system  of  the 
cancellous  tissue,  and  finally  in  the  compact  bone.  The 
periosteum  has  little  or  no  part  in  the  disease,  and  Kind- 
fleisch  says  that  it  even  checks  it,  by  its  nourishing  the 
peripheral  compact  bone.  The  disease  is  progressive  ;  the 
bones  may  finally  become  excavated  or  riddled  with  cys- 
tic cavities  (Pepper's  "Surgical  Pathology")  In  the 
vertebr.e.  pelvic  bones,  sternum,  and  ribs,  the  morbid 
may  begin  at  Beveral  different  points  in  the  can- 
cellous tissue  at  the  same  time. 

At  tirst  there  is  a  "  very  marked  passive  congestion  of 
the  medulla  in  the  central  canals  of  the  long  bom 
in  the  medullary  spaces  of  the  cancellous  tissue."  capil- 
lary rupture  may  take  place,  the  bony  trabecular  may  be 
absorbed,  and  the  medulla  may  become  liquefied.  lb  DO 
an-  formed  cystic  cavities,  which  are  tilled  with  a 
times  turbid,  sometimes  clear,  albuminous  liquid. 

The  capillaries  tirst  become  enlarged  :  they  are  em- 
bedded in  a  soft  gelatinous  substance,  containing  embry- 
onic cells,  which  are  less  numerous  than  in  caries;  the 
normal  fat-cells  have  disappeared,  and  the  lime-salts  haw 
also  vanished  ;  hence  there  are  two  zones  around  the  med- 
ullary spaces,  one  of  soft,  decalcified  bone,  and  the  other 
of  healthy  tissue  (Pepper).  The  decalcification  first  oc- 
curs in  the  periphery  of  the  Haversian  canals  and  inner 
walls  of  the  layers  of  the  marrow  -spaces  (Delafield  and 
Prudden).  The  decalcified  tissue  may  be  replaced  by 
newly  formed  marrow  or  granulation  tissue. 

Delafield  and  Prudden  say  that  the  cranial  bom 
rarely  much  affected  ;   Bryant  notes,   however,   that  the 
large  grooves  in   the  cranial  bones,  due  to  the  inCl 
vascularity,  are  very  Striking.     Billroth  has  found  scant* 
deposits  of  osteophytes  beneath  the  periosteum  (Peppert 
■•  Surgical  Pathology  "). 

Se\  eral  different  theories  have  been  advanced  as  to  the 
exact  nature  of  the  chemical  changes  in  this  d 
Kindtleisch  has  thought  that  the  free  carbonic  acid  may 
he  the  actual  cause  of  the  absorption  of  the  calcareous 
salt-.  Lactic  acid  has  been  found  in  the  urine  and  I 
but  it  is  more  likely  a  result  than  the  cause  of  the  morbid 
procc--. 

Symptoms. — Pain  is  the  first  symptom;  it  is  deep- 
sealed,  and  increased  by  pressure  or  motion  ;  it  may 
come  on  insidiously  or  suddenly,  and  may  be  V< 
vere  :  it  may  intermit  ;  sometimes  it  is  wandering,  some- 
times fixed  for  a  tune,  and  then  spreading.  The  pain  has 
generally  been  first  bit  in  the  lower  half  of  the  spine  and 
pelvis  :  in  some  cases,  however,  it  has  begun  in  the  lower 
extremities.  The  pain  occurring  in  the  early  staj 
this  disease  has  frequently  been  mistaken  for  that  of 
rheumatism.  Accompanying  the  pain  is  a  feeling  of  las- 
situde, gradually  increasing  to  actual  inability:  a  feeble 
gait  and  fear  ('.f  failing  occur  with  the  early  changes 
i  Durham). 

Lime  sahs  an-  found  in  excess  in  tin-  urine  :  sometimes 
renal  calculi  of  phosphate  of  lime  are  found  after  death 
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(Niemeyer).  This  disease  almost  always  ends  fatally, 
and  death  generally  occurs  from  exhaustion.  It  may, 
however,  be  several  years  before  a  fatal  termination  is 
reached.  The  prognosis  is,  as  a  rule,  very  bad  ;  never- 
theless it  should  be  remembered  that  an  arrest  or  even  a 
cure  of  the  affection  is  a  possibility. 

Deformities. — As  a  result  of  the  changes  above  de- 
scribed, the  bones  become  more  or  less  curved  or  suffer 
more  or  less  complete  fracture,  frequently  causing  great 
jeformities.  These  may  be  induced  by  the  action  of 
gravity  or  by  muscular  contractions.  "  The  ribs  may  be 
bent  by  the  pressure  of  the  arm  in  the  axillary  line" 
(Pepper).  The  spine,  from  the  weight  of  the  body,  may 
he  mure  curved  than  natural,  the  vertebrae  being  more  or 
less  rotated.  The  cervical  portion  of  the  column  may 
have  an  angular  curvature,  due  to  the  weight  of  the 
head.  The  long  bones  may  present  many  fractures.  "The 
pelvis  assumes  a  trefoil  shape  under  the  action  of  two 
forces — the  weight  of  the  body,  which  thrusts  the  prom- 
ontory of  the  sacrum  forward  and  downward,  and  the 
counter-pressure  through  the  acetabula"  (Pepper).  The 
patient  is  compelled  to  remain  in  the  horizontal  position, 
la  a  case  reported  by  Dr.  Lane,  in  the  London  Lancet  for 
1884,  the  ribs,  pelvis,  and  scapula;  presented  many  points 
which  had  the  appearance  of  having  sustained  fractures, 
which  had  healed  by  membranous  union,  but  which  were 
actually  cases  of  decalcification  at  those  points  which  sus- 
tained the  greatest  strain. 

Although  the  disease  is  generally  found  in  adults,  as 
has  been  stated,  several  instances  of  its  occurrence  in 
children  have  been  reported. 

In  a  case  cited  in  the  British  Medical  Journal  (1884, 
vol.  i.,  p.  213)  this  disease  is  reported  as  occurring  in  a 
little  girl  eight  months  old.  It  is  stated  that  Dr.  Rehn, 
of  Frankfort,  has  seen  six  cases  of  osteomalacia  in  chil- 
dren. Sleeplessness  and  restlessness  are  said  to  have  been 
prominent  symptoms  in  these  cases. 

In  a  case  reported  by  Dr.  Davies-Colby  {British  Medi- 
cal Journal,  1884)  there  occurred  in  a  little  girl  an  ob- 
scure bone-disease,  which  was  characterized  by  a  peculiar 
waddling  gait.  On  her  being  treated  for  a  fracture  of  the 
humerus,  it  w-as  discovered  that  the  long  bones  were  very 
tender  and  flexible  ;  it  was  also  noticed  that  the  bones  of 
the  cranium  could  be  indented.  The  patient  died  at  the 
age  of  thirteen.  It  was  doubtful  whether  the  disease  was 
rachitis  or  osteomalacia,  but  it  was  probably  the  latter. 

Billroth  has  mentioned  two  cases  of  osteomalacia  in 
the  long  bones  which  were  associated  with  caries  of  the 
joints,  but  from  the  latter  fact  it  is  not  impossible  that 
the  disease  may  have  been  "  rarefying  ostitis  and  fatly 
atrophy  from  disuse"  (Pepper's,  "  Surgical  Pathology"). 

Differential  Diagnosis. — The  only  disease  with 
which  osteomalacia  is  likely  to  be  confounded  pathologi- 
cally in  the  adult  is  caries.  Osteomalacia  attacks  several 
bones  simultaneously,  while  in  caries  but  one  bone  is  af- 
fected, as  a  rule  ;  in  osteomalacia  "  each  bone  is  the  scat 
of  scattered  foci  of  absorption  and  excavation  ;  the  lime- 
salts  are  absorbed  before  the  organic  constituents ;  the 
neoplasm  softens  and  liquefies,  but  does  not  caseate  ;  in 
osteomalacia  the  cavities  formed  in  the  bones  have  regular 
walls,  which  are  sometimes  lined  with  a  fibrous  mem- 
Inane  ;  the  disease  has  but  little  tendency  to  subside  ; 
it  does  not  begiu  nor  spread  beneath  the  periosteum  " 
(Pepper). 

When  the  disease  occurs  in  children  it  may  be  con- 
founded with  rachitis  ;  the  pain,  when  persistent  in  the 
neighborhood  of  the  joints,  may  be  mistaken  for  that  of 
rheumatism. 

Treatment. — Trousseau  advised  rest,  warmth,  good 
food,  and  cod-liver  oil.  He  relates  cases  in  which  this 
treatment  has  brought  about  good  results.  According 
to  Durham  (Bryant's  "  Surgery  ")  lime-salts  should  not  be 
given  ;  they  simply  throw  additional  labor  on  the  kid- 
neys, as  they  cannot  be  retained.  Niemeyer  doubts  the 
efficacy  of  cod-liver  oil  and  iron,  as  well  as  of  all  other 
forms  of  medication.  He  says  that  the  prevention  of 
distortion  is  all  that  can  be  attempted. 

It  appears,  then,  that  no  cure  for  this  disease  is  known 
at  present,  and  all  that  can  be  hoped  for  is  palliation  of 


the  symptoms,  and  the  prevention  or  relief  of  the  de- 
formities by  posture  or  mechanical  devices. 

William  H.  Mtirray. 

OSTEOTOMY.  "  Osteotomy,  in  its  broadest  accepta- 
tion, may  be  defined  as  a  section  of  bone.  It  has.  how- 
ever, been  regarded  in  a  much  more  restricted  sense,  the 
term  being  applied  to  such  divisions  of  bone  as  have  been 
proposed  and  undertaken  for  the  relief  of  deformity,  for 
the  rectification  of  badly  united  fractures,  and  for  the 
straightening  of  limbs  affected  with  osseous  ankylosis, 
which  are  fixed  in  a  bad  position  "  (Macewen). 

Section  of  the  long  bones  for  deformity  had  been  pro- 
posed by  many  early  writers  on  surgery,  yet  it  does  not 
appear  to  have  been  put  in  practice  until  1815,  when  Le 
Mereier  divided  the  tibia  with  a  saw  for  a  badly  united 
fracture.  Barton,  in  1826,  performed  an  osteotomy,  just 
below  the  trochanter  major,  for  ankylosis  with  flexion 
of  the  thigh,  through  an  open  wound.  Clemot,  Portal, 
Astley  Cooper,  Warren  of  Boston,  and  others  performed 
similar  operations.  Prior  to  1852  all  operations  were  per- 
formed through  an  open  wound.  In  that 
year  Langenbeck  made  a  division  of  the 
femur  for  ankylosis  of  the  hip-joint  by 
perforating  the  bone  with  a  drill  through 
a  small  wound  in  the  soft  parts,  and  then 
introducing  a  narrow  saw,  and  dividing 
the  bone.  Stromeyer  Little,  in  1868,  used 
a  carpenter's  chisel  to  divide  the  bone  in  a 
case  of  osseous  ankylosis  of  the  knee-joint, 
making  the  section  through  a  wound  half- 
an-inch  in  length.  One  year  later  Mr. 
William  Adams  performed  the  operation 
of  subcutaneous  section  of  the  thigh-bone. 
Ogston,  May  17, 1876,  divided  the  internal 
condyle  of  the  femur  in  a  case  of  genu 
valgum,  and  on  February  2,  1878,  Mac- 
ewen first  performed  the  operation  above 
the  condyles  for  the  same  deformity. 

Before  1875  all'  osteotomies  were  per- 
formed through  an  open  wound,  and 
were  followed  by  suppuration  more  or 
less  profuse,  and  during  this  period  fatal  FlQ-  2701.— Osteo- 

d  j.    i  .       _  tomes,    reduced 

unsuccessful  cases  were  not  uncom-     one-fourth. 

mon,  while  since  the  above  date  disasters 

have  been  very  few.     The  bone  may  be  divided  with  an 

osteotome,  a  chisel,  or  a  saw. 

An  osteotome  is  a  cutting  instrument  of  the  chisel  or- 
der, whose  plane  sides  gradually  slope  down  to  the  cut- 
ting edge ;  it  resembles  in  this  respect  a  knife  with  an 
exceedingly  wide  blade,  and  which  is  proportionately 
thick  as  it  recedes  from  the  cutting  edge  ;  the  latter  is 
made  very  sharp,  and  has  the  surface  of  a  sharp-edged 
tool.  It  should  have  a  temper  between  that  of  a  carpenter's 
and  a  cold  chisel,  so  that  the  edge  will  not  be  turned  by 
the  hardness  of  the  bone  nor  be  so  brittle  as  to 
chip.  They  should  be  made  of  the  best  qual- 
ity of  steel.  Every  instrument  should  be  tested 
on  a  piece  of  hard  bone,  driven  in  with  a  pretty 
strong  blow  with  a  mallet ;  if  the  edge  is 
neither  turned  nor  nicked,  it  is  of  a  proper 
temper.  It  should  be  marked  in  half  inches 
from  the  cutting  surface,  so  as  to  afford  infor- 
mation as  to  the  distance  the  instrument  has 
penetrated  the  bone.  It  is  necessary  to  have 
three  osteotomes  of  the  same  length  and  width, 
but  of  different  thickness  at  about  one-fourth 
of  an  inch  from  the  cutting  edge,  in  other 
words,  the  two  planes  should  form  angles  of 
different  degrees  with  each  other.  Fig.  2701 
exhibits  the  flat  and  angular  aspect  of  such  an 
instrument ;  it  is  reduced  to  one-fourth  of  the 
actual  size.  The  difference  in  thickness  is  for 
the  purpose  that  when  one  gets  wedged  it  may 
be  replaced  by  the  next  smaller,  to  be  again  replaced  by 
the  smallest  if  necessary.  It  is  well  to  have  a  small  in- 
strument one-fourth  of  an  inch  wide  (Fig.  2702)  to  divide 
small  bones,  such  as  the  fibula.  Too  much  care  cannot 
be  taken  in  the  make  of  this  instrument,  in  regard  to 


Fig.  2702.- 
Small  Os- 
teotome. 
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h  its  size  and  temp<  r,     Ii  should  always  be  remembered 
thai  ii  is  a  cutting,  not  a  prying,  Instrument,  and  should 
under  no  eircumstana  be  used  for  the  latter  purpose,  as 
•    it  will  almost  inevitably  be  broken  if  bo  employed, 

The  chisel  for  a  cuneiform  osteotomj  resembles  thai 
used  bj  carpenters,  except  thai  ii  is  thinner  as  its  two 
planes  approach  the  cutting  edge,  and  the  bevel  is  much 
smaller;  ii  Bhould  have  the  same  temper  and  be  ol  the 
same  u  idtb  as  the  osteotome. 

■  may  be  performed  with  a  Baw,  and  with 
some  operators  ihis  is  a  favorite  instrument.  That  known 
as  Adams's  i-  the  form  generally  used,  Blightly  varied  in 
Bhape  i"  Miii  the  views  of  the  surgeon,  Ii  is  figured  in 
all  recent  works  on  Burgery,  so  that  a  detailed  description 
doi  -  not  Beem  to  be  called  for. 

The  mallei  used  should  be  larger  than  that  found  in 
necrosis  cases,  a  heavy  carpenter's  mallei  i-  the  best. 
The  operator  should  be  provided  with  a  sand  bag  cov- 
ered wiih  rubber  cloth,  about  Bis  inches  square.  These 
and  a  knife  are  all  the  instruments  actually  required  for 
the  operation. 

Osteotomy  may  be  either  linear  or  cuneiform.  The 
former  is  performed  through  a  small  incision,  the  latter 
through  an  open  wound. 

LlNEAB  OBTEOTOMT.— The  patient  having  been  placed 

under  ether  and  the  limb  rendered  bloodless,  it'  this  is 
possible,  the  point  of  section  having  been  determined, 
the  knife  is  thrust  down  upon  the  bone  and  an  incision 
aboul  three-fourths  of  an  inch  long  is  made,  parallel  to  the 
long  axis  of  the  limb.     All  the  tissues  are  divided  with 

One  SW  eep  of  the  knife.      Unless  there  are  special  reasons 

for  so  doing,  the  bone  should  not  be  reached  bydissec 
tion.  Of  course,  if  there  are  any  vessels  or  nerves  in  the 
line  of  incision  they  should  be  avoided  ;  this  may  some 
limes  demand  a    different   mode   of    reaching    the   bone. 

Holding  the  knife  still  in  place,  the  largest  osteotome  is 
passed  down  upon  the  former  as  a  guide,  and  when  down 

upon  the  bone  the  osteotome  is  rotated  so  that  its  cut- 
ting edge  shall  be  at  right  angles  to  the  long  axis  of  the 
limb,  and  at  right  angles  to  the  line  of  the  incision.  It 
is  well  to  moisten  the  instrument  with  some  antiseptic 

solution,  and  the  wound  should  lie  kept,  tilled  with  the 
same  during  the  operation.  After  the  osteotome  is  in 
position,  it  is  driven  into  the  bone  by  pretty  strong  blows 
with  the  mallet,  the  limb  having  been  flrsl  well  embed- 
ded in  a  Sand-pillow.  After  each  blow  the  instrument 
should  be  slightly  rotated  in  the  direction  of  its  long  di- 
ameter— that  is,  at  right  angles  to  the  axis  of  the  bone — 
in  order  to  prevent  its  becoming  wedged,  and  also  to 
Change   the  direction,  so  that    the  bone   may   be  divided 

throughout  its  entire  width  progressively.  In  case  the 
first  osteotome  should  become  wedged,  the  next  smaller 
should  be  substituted  for  it,  and  this  again  replaced  by 
tlie  smallest,  it  necessary. 

After  the  bone  has  been  divided  through  four-fifths  of 

its  thickness  tin-  osteotome  is  w  ithdrawn,  and  the  section 
completed  by  fracturing  the  bone.  A  sponge  wet  with 
an  antiseptic  solution  i-  bound  over  the  wound  by  one  or 
two  turns  of  a  bandage,  the  constricting  band  removed. 
and  the  other  limb  operated  upon  if  required. 

Treatment  of  th  Wound.  -After  leaving  the  sponge  in 
place  until  the  circulation  in  the  limb  has  become  fully 
established,    the   bandage   and    sponge  are   removed.      It 

will  generally  be  found  that  all  haemorrhage  ha-  ceased, 
but  that  considerable  blond,  and  perhaps  some  coagula, 

can  In-  forced  up  from  the  deep  portions  of  the  wound. 
\\  ith  a  sharp  pair  of  curved  scissors  any  piece  of  fat  or 
cellular  tissue  thai  ina\  protrude  from  the  wound  should 
be  removed,  in  order  thai  it-  edges  may  lie  brought  into 
perfect  coaptation.  Any  piece  of  tissue  thai  ma\  pro- 
trude from  between  the  lip-  of  the  wound  prevents 
primary  union,  and  isa  fruitful  source  of  suppuration. 
After  drying  the  parts,  the  edges  of  the  wound  are  to  be 
broughl  accurately  together  with  a  piece  of  adhesive 

plaster,    about    one-half    the     length     of    the     wound    in 

width,  and  extending  for  some  distance  on  either  side 
of  it.     The  object  in  not  entirely  covering  the  wound  is 

thai  the  part  of  the  out  on  either  side  of  tin-  plaster  may 
afford    space   for   the    exit    of    any    undue    collection   of 


blood    which   might   otherwise   separate   the   edgi 

the   wound  and   prevent   primary  union.      The   pari-  are 

then  dusted  over  with  iodoform,  and  a  compress  of 
cheese-cloth  about  three  inches  square  placed  over  the 
wound.  The  limb,  if  possible,  is  then  enveloped  in  a 
flannel  bandage,  and  over  this  a  plaster-of-Paris  band- 
age i-  applied;  before  the  latter  becomes  jet  the  limb 
j-  placed  in  the  desired  position.  It  is  well  to 
Correct    a   Little.      The    object   of   this    method    of    wound 

management  is  to  place  the  parts  in  such  a  condition 

that  primary  union  may  take  place,  and  thus  (divert 
the  fracture  into  a  simple  one.  On  the  second  day  the 
splint  will  be  usually  found  stained  with  blood  at  the 
position  of  tie-  point  of  operation  ;  this  i-  of  no  cons* 
quence,  and  need  give  no  anxiety.  On  the  third  day  it 
is  well  to  iiit  a  fenestrum  ovei  the  -(at  of  operation, 
through  which  the  compress  can  be  withdrawn  and  the 
wound  examined.  A-  a  rule  it  will  be  found  dry  if 
primary  union  has  taken  place,  and  no  further  care  is 
needed.  If,  however,  it  should  be  moist,  a  new  compress 
i-  io  be  applied,  and  the  parts  must  be  inspected 
day  or  two  until  OOZing  ha-  cea-cd.      The  pla-tcr-of  Paris 

splint  may  be  left  on  until  consolidation  has  taken  place, 
which,  in  children,  will  take  about  four  weeks. 
Cuneiform  Osteotomy.— The  method   of  removing 

a  wedge  of  bone  differs  from  that  of  a  simple  section  in 
that  it  i-  performed  through  a  large  wound,  and  a  chin  1 
not  an  osteotome,  is  used.     An  Esmarch  bandage  being 

applied  ami  the  point  of  section  having  been  determined 
upon,  an  incision  i-  made  down  upon  the  bone,  a  little 
longer  than  the  width  ol  the  piece  ol  bone  to  be  removed. 
If  the  bone  i-  deep  seated  the  cut  in  the  skin  will  have  to 
be  still  longer.  The  periosteum  is  divided  and  stripped 
from  the  bone  upon  either  side — often  it  is  an  advantage 
to  make,  in  addition,  a  transverse  division  of  this  mem- 
brane at  a  point  corresponding  with  the  centre  of  the  first 
CUt,  as  it  will  afford  additional  room  and  diminish  the 
danger  of  injury  to  the  soft  parts.  The  size  of  the 
to  be  removed  having  been  determined,  the  periosteum  is 
held  out  of  the  way  by  blunt  hooks  placed  on  either  side. 
The  operation  is  begun  by  removing  a  much  smaller 
wedge  than  is  required,  by  cutting  with  the  flat  surface 
of  the  chi-el  toward  the  part  of  the  bone  to  be  left  .  the 
size  of  the  opening  can  easily  be  increased  by  removing 
alternate  slices  of  bone  from  either  side.  Care  should  l>e 
taken  that  the  edge  of  the  chisel  is  kepi  inside  of  the  pari 
osteum,  for  by  bo  doing  there  can  be  no  danger  of  injury 
to  the  soft  parts.  When  the  apex  of  the  V-shaped  cut 
has  extended  well  into  the  compact  bony  tissue  on  the 
oppo-iie  -ide.  the  section  can  be  completed  either  by  driv- 
ing  an  osteotome  directly  backward  from  the  apex,  or  by 
forcibly  bending  the  limb.  If  the  size  of  the  wedge  to 
be  removed  has  been  accurately  calculated,  the  sides  of 
the  bone  left  by  the  removal  of  the  wedge  will  conn-  into 
apposition  ami  the  deformity  be  corrected.  After  the 
removal  of  all  small  pieces  of  bone,  and  washing  the 
wound  out  with  some  antiseptic  solution,  a  spot 
bound  over  the  parts  and  the  constricting  bandage  re- 
moved. After  the  circulation  has  ln-come  re-estabii-hed 
the  sponge  i-  removed,  and  any  bleeding  point  secured 
with  a  catgut  ligature  :  the  divided  edges  of  the  perios- 
teum are  then  s|itche,i  together  so  as  to  cover  the  bone, 
If  the  wound  is  deep,  the  fibrous  planes  and  mus 
to  be  separately  brought  together,  A  counter-opening,  Io 
afford  good  drainage,  made  from  the  apex  of  the  wedge 
down  through  the  muscle,  il  possible,  through  winch  car- 
bolized  horse  hair  i-  passed,  i-  an  advantage,  as  the  ham- 
orrhage  is  greater  from  a  cuneiform  than  from  a  simple 
osteotomy.  This  is  especially  so  w  hen  the  bone  o] 
upon  is  superficial.  In  bones  deeply  seated  there  i-  more 
room  for  effusion  of  blood  to  take  place  without  causing 
any  tension  on  the  wound.  The  wound  it-elf  should  H 
united  with  catgut,  and  then  dusted  over  with  iodoform, 
and  a  con, pie--  large  enough  to  cover  both  openings  ap- 
plied. The  limb  is  put  up  in  a  plaster-of-Paris  splint, 
as  after  a  simple  osteotomy.  <  in  the  next  day  a  fenestrum 
should  be  made  and  the  horse  hair  removed.  A- a  rule. 
the  wound  acts  just  like  that  from  a  simple  osteot 
During  correction  care  should    be  taken   that  no  small 


390 


REFERENCE  HANDBOOK  OF  THE   MEDICAL   SCIENCES. 


Osteotomy. 
Osteotomy. 


pieces  of  tissue  get  pinched  between  the  fragments  ;  if 
this  should  happen  it  will  be  the  starting-point  of  suppu- 
ration. 

The  success  of  an  osteotomy  depends  more  upon  the 
treatment  of  the  wound  than  upon  the  operation  itself. 
It  may,  however,  be  laid  down  as  a  rule,  that  the  more 
simple  the  methods  of  operating,  the  smaller  the  wound 
in  the  soft  parts,  and  the  less  complicated  the  dressing,' 
the  better  will  be  the  result.  Large  incisions  and  compli- 
cated osteotomes  are  more  of  a  hindrance  than  an  advan- 
tage, and  the  smaller  the  wound  the  less  conspicuous  will 
bethe  resulting  scar. 

Osteotomy  of  Special  Bones. — For  Ankylosis  of  the 
Hip-joint. — In  order  to  have  a  better  understanding  of  the 
different  operations  about  the  hip-joint  for  the  correction 
of  deformities  of  this  articulation,  a  short  statement  of  its 
various  causes  and  the  end  to  be  had  in  view  by  an  opera- 
tion will  be  necessary. 

Malposition  of  the  femur,  with  ankylosis,  is  found  after 
hip-joint  disease,  fractures  near  the  joint,  dislocation,  and 
rheumatism. 

Ankylosis  after  hip- joint  disease  may  be  either  fibrous  or 
bony ;  "with  the  former,  in  some  cases,  there  may  be  abso- 
lutely no  motion,  and  in  this  respect 
these  cases  practically  belong  to  the 
same  class  as  those  of  bony  ankylosis, 
as  far  as  the  present  consideration  of 
the  subject  is  concerned  ;  while  in 
other    cases    there 

exists  motion   to  a 

greater  or  less  ex- 
tent, but  with  mal- 
position of  the  limb. 
Forcibly  breaking  up  the 
uniting  bands,  be  they 
fibrous  or  bony,  is  bad 
surgery ;  the  danger  of 
rekindling  inflammation 
in  the  bone  or  surround- 
ing parts  is  by  no  means 
slight,  and  disastrous  re- 
sults have  too  frequently 
followed  such  operations. 
Again,  even  if  the  bone 
could  be  fractured  with- 
out fear  of  secondary 
trouble,  the  point  of  fract- 
ure is  one  over  which  the 
operator  has  no  control, 
but  depends  upon  the  lo- 
cation of  the  weakest  part 
of  the  bone.  In  osteot- 
onry,  on  the  other  hand, 
the  point  of  division  is 
entirely  under  the  control 
of  the  operator,  and  no 
injury  is  done  to  the  sur- 
rounding parts. 

The  deformity  follow- 
ing hip-joint  disease  consists  of  flexion  and  adduction  of 
the  limb  upon  the  pelvis  ;  the  latter  is  the  chief  obstacle 
to  easy  locomotion,  and  is  the  cause  of  the  swinging  or 
hitching  gait  so  characteristic  of  the  walk  of  those  who 
have  deformity  remaining  after  recovery  from  hip-joint 
disease.  The  flexion  is  due  to  contraction  of  the  psoas  and 
iliacus,  the  adduction  to  the  contraction  of  the  adductors  ; 
accompanying  the  latter  there  is  always  a  tilting  of  the 
pelvis  upward  upon  the  diseased  side,  and  the  greater  the 
adduction  the  more  marked  the  elevation  of  that  side  of 
the  pelvis  ;  this  is  necessary  in  order  to  prevent  the  limb 
upon  that  side  from  crossing  over  and  getting  in  the  wTay 
of  the  sound  one  in  walking.  The  body  is  also  twisted 
so  as  to  accommodate  itself  to  the  abnormal  position  of 
the  pelvis. 

Adduction  is  a  more  serious  deformity  than  flexion,  and 
increases  the  real  shortening  of  the  limb,  or  it  may  be  the 
sole  cause  of  the  apparent  inequality  of  the  limbs  in  walk- 
ing. Fig.  2703  shows  the  adduction  and  the  method  of  es- 
timating the  angle.     In  a  few  cases  the  limb  is  abducted. 


Fig.  2703. 


The  head  of  the  bone  and  neck  are  often  greatly  al- 
tered after  destructive  inflammation  of  this  joint,  and  are 
the  chief  cause  of  the  actual  shortening.  In  ankylosis 
after  rheumatoid  inflammation  the  head  and  neck  arc 
not  altered,  and  the  bond  of  union  between  the  head  of 
the  bone  and  the  acetabulum  is  bony.  The  deformity  of 
the  limb  is  due  to  position  rather  than  to  active  contrac- 
tion of  the  muscles,  as  is  the  case  in  hip-joint  disease,  and 
the  limb  may  be  fixed  in  a  straight  position — a  condition 
not  often  found  after  destructive  disease  of  the  hip.  The 
same  remark  applies  to  ankylosis  after  fracture  near  the 
joint. 

The  possibility  of  obtaining  useful  motion  after  opera- 
tions at  or  near  ankylosed  joints  is  very  remote,  and 
probably  has  never  been  accomplished.  It  is  true  that 
in  a  few  cases  there  has  been  motion  at  the  seat  of  section 
for  some  time,  which  has  held  out  the  hope  that  a  mov- 
able articulation  might  be  obtained,  but  disappointment 
has  always  followed,  and  when  wre  consider  the  condi- 
tion of  the  parts,  the  attachment  of  muscles,  and  the 
atrophy  of  the  limb,  there  is  little  prospect  that  this 
much-to-be-desired  result  can  be  attained.  The  fact  that 
useful  motion  has  never  followed  these  operations,  al- 
though persistently  sought  for,  demonstrates  the  folly  of 
such  attempts.  A  much  more  interesting  and  practical 
question,  and  one  that  demands  careful  inquiry,  is  at 
■what  angle  a  limb  should  be  placed  in  order  to  be  of  the 
most  use  to  the  patient ;  for,  upon  the  proper  solution  of 
this  depends  the  success  of  any  operation  having  in  view 
the  greatest  comfort  to  the  patient.  If  ease  in  only  one 
position  was  required, 
the  answer  would  be  a 
very  simple  one ;  for 
walking  and  standing,  a 
limb  ankylosed  in  a 
straight  line  with  the 
long  axis  of  the  body 
would  certainly  be  the 
best,  while  for  sitting, 
one  placed  at  a  right 
angle  would  be  the  most 
useful.  On  the  other 
hand,  a  limb  ankylosed 
in  a  straight  position 
would  be  the  most  un- 
comfortable for  sitting, 
and  at  right  angles  for 
walking.  Again,  in  a 
straight  position  the  pa- 
tient cannot  put  on  his 
shoes.  An  angle  that  is 
a  compromise  between 
these  two  positions  must 
be  taken,  which,  while 
giving  the  greatest  lati- 
tude in  walking,  permits  of  his  sitting  with  comfort  and 
putting  on  his  shoes.  It  has  been  demonstrated  that  an 
angle  of  130°  or  135°  with  the  transverse  axis  of  the  pel- 
vis permits  of  this.  Fig.  2704  is  taken  from  a  patient 
who  recovered  from  suppurative  hip-joint  disease,  with. 
ankylosis  at  an  angle  of  130°.  She  is  able  to  walk  with 
but  a  slight  limp,  sits  with  ease,  and  can  put  on  her 
shoes.  Any  deviation  from  this  angle  toward  a  straight 
position  requires  correction.  The  angle  is  obtained  either  • 
by  placing  the  patient  on  his  back  and  bringing  the  thigh, 
forward  until  the  lumbar  spine  is  flat  on  the  couch, 
or  by  having  him  stand  erect  and  then  bringing  the 
thigh  up  until  the  ■  lordosis  is  obliterated,  measuring 
the  angle  that  the  femur  makes  with  the  long  axis  of 
the  body. 

The  object  of  any  operation  is  to  remove  all  the  adduc- 
tion and  bring  the  femur  down,  so  that  it  forms  with  the 
body  an  angle  of  at  least  130°.  When  the  flexion  is 
at  the  last-mentioned  angle  and  there  is  adduction,  the 
latter  should  be  corrected,  as  it  will  improve  the  ability 
of  the  patient  to  walk. 

There  are  three  points  at  which  section  has  been  made 
to  correct  the  deformity  occurring  with  ankylosis  at  the 
hip-joint,  namely,  through  the  neck,  between  the  trochan- 


Fig.  2704.— The  most  Useful  Angle  for 
an  Ankylosed  Limb. 
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Fm   8705.     Adams's 
Line  of  Section. 


ters,  and  below  the  trochanter  minor.     Thai  through  the 
oeck  is  known  as  Adams's  operation,  and  consists  in  divid- 

the  neck  at  righl  angles  to 
it v  long  axis  \\ iih  a  saw  or  oste- 
otome. Pig.  2705  buows  the 
lini  The  instrument 
[or  this  operation  are  a  teno- 
tome « ith  a  long  stem  and  the 

saw     known    as    Adams's.      The 

operation  is   performed   in  the 

following  manner    A  ten mj 

knife  ifi  entered  a  little  al 
the  top  of  the  greal  trochanter,  and  car- 
ried straight  down  t<>  the  oeck  of  the 
thigh  bone.  The  muscles  are  divided, 
and  the  capsular  ligament  is  freely 
opened.  Withdrawing  the  knife,  the 
small  saw  is  carried  alone  the  track 
made, straight  down  to  the  bone,  which 
is  divided  from  before  backward,  and 
at  right  angles  to  t lie  long  axis  of  the 

neck. 

Alter  the  division  is  completed,  those 

muscles    that    prevent  the    limb    being 
brought   into  the  desired  position  are 

divided,  and  the  limb  is  put  up  in  a  straight  position,  the 
wound  being  covered  with  a  compress  held  in  position  by 
a  piece  of  adhesive  plaster.     An 
osteotome  may  be  used  iu  the 
place  of  the  saw. 

Ojtiriitionn  lirtiruit  tin'  Tro- 
chanters.— There  are  two  opera- 
tions performed  at  this  point, 
namely,  a  simple  section  and  the 
removal  of  a  wedge-shaped  piece 
of  bone.  The  former  is  per- 
formed in  the  same  way  as  is 
any  linear  osteotomy,  while  the 
latter  is  done  through  a  large 
wound,  and  a  chisel,  not,  an  oste- 
otome, is  used.  Fig.  2700  shows 
the  line  of  section  in  a  cuneiform 
osteotomjr. 

Section  below  the  Trochanter 
Mi  hit. — This  operation  is  known 
as  Gant's,  and  is  shown  in  Fig. 
2707.  It  is  performed  with  an 
osteotome,  and  is  a  simple  sec- 
tion of  the  femur  just  below  the 
trochanter  minor. 

Dr.  Stephen  Smith  has  devised 
and  carried  out  the  following  operation  {Medical  Record, 
June  2,  1883,  p.  589) :  With  a 
saw  he  made  two  partial  sec- 
tions of  the  femur,  just  below 
the  trochanter  minor,  one  from 
its  posterior,  the  other  from  its 
anterior  aspect,  about  an  inch 
apart,    and   then  fractured  the 
intervening  portion  of  bone  lon- 
gitudinally, thus  making  a  half  tenon 
and  mortise,  the  object  being  to  pre- 
vent   any  displacement    of    the    frag- 
ments.     Pig.  270*  shows  the  method 
of  operation. 

In  1862  Dr.  Lewis  A.  Sayre  made 
a  section  of  the  femur,  just  above  the 
trochanter  minor,  and  removed  "  a 
semicircular  piece  of  bone,  with  its 
concavity  downward,  from  the  upper 
fragment,  and  rounded  oil'  the  upper 
extremity  of  the  lower  fragment  soas 

to  be  received  in  this  cup-shaped  de- 
pression, and  thus  aid  in  establishing 
an  artificial  joint."  Fig.  3709  illus- 
trates the  operation.  Yolkmann.  in 
1S7:!.  removed  a  wedge  shaped  piece 
of  bone   from  below   the  trochanter 


Fig.  2706.— Cuneiform  Oste- 
otomy between  the  Trochan- 
ters. 


Fig.  2707.— Section  be- 
low the  Trochanter 

Minor;  dm  i 
(ion. 


major  in  order  to  correct  the  adduction  of  the  limb  in 


bony  ankylosis.     Later  lie  substituted  an  excision  of  the] 

joint  with  a  chisel  and  gouge,  a   linear  osteotomy  being 
first  performed,  and  then  the  head 
and  tack  were  removed  in  pi.  i 
Choic*  of  <>i»  ration*. — The 
of  a  neck  is  an  absolute  i 
sity  in  an  Adam-'-  operation.     In 
many   cases,  alter  disease  of  the 
hip  joint    the   head    and  neck  have 
either  entirely  disappeared  or  arc 
foundly  altered.     For  pathological  rea- 
sons I  hi-  point  is  in  >t  a  good  one  1. 
lion,  as  the  operation  would  often    have 
to  be  performed  through  bone  in  tilt  rated 
witli  inflammatory  products  of  low  re- 
sisting    power,    or    through    sell 
bone.     The  danger  of  secondary  trouble 
is  not  slight.     Again,  it  is  above  the  in- 
sertion   of    the    psoas    and    iliacus,   and 
these  muscles  being  slid  attached  lo  the 
lower  fragment,  will  prevent  the  flexion 
being  overcome,  and  lead  to  much  dis- 
appointment in  the  final  result. 

It  is  a  question  whether  any  deform- 
ity alter  hip  joint  disease  should  ever  l>e 
submitted   lo    this    operation — certainly 
not  il  there  are  any  marked  chant 
the  head  and  neck  of  the  femur.      • 
of  ankylosis  in  a  straight  line  with  the 
bodj  are  proper  ones  for  this  operation. 
The  height  of  the  top  of  the  trochanter 
major  above  Nelaton's  line  is  a  i 
guide,  as  io   any   change   in    the   neck, 
than  the  amount   of  shortening  of  the 
limb,  measuring  from  the  internal  mal- 
leolus io  the  anterior  superior  spine.     .V 
section   between  the  trochanters  i-.  open 
to  the  same  objection  as  is  an  Adi 
operation  ;  the  point    of  division 
above  the  insertion   of  the  psoa- 
iliacus,   and    near   the   point  of  I 
disease.     There    is   no    advantage   in   a 
cuneiform    over    a    simple   osteotomy. 
Theoretically  it  would  seem  that  the  ad- 
duction could  be  easier  corrected  by  the 
ste    former,  but  practically  a  simple  section 
phen  Smith's  Line   will  accomplish  all  that  is  required  :  be- 

of  Section.  sides,   a   cuneiform   osteotomy  is  d< 

through  a  large  wound,  is  a  more  diffi- 
cult operation,  and  requires  more  cumbersome  dr<  - 

Section  below  the  trochanter  minor  is  not  open  to  any 
of  the  objections  mentioned  above.  After  division,  the 
limb  is  entirely  under  the  con- 
trol of  the  operator,  and  the 
danger  that  flexion  may  not  be 
overcome  to  a  sufficient  degree 
is  reduced  to  a  minimum.  A 
simple  osteotomy,  if  the  after- 
treatment  is  properly  carried 
out,  will  accomplish  all  thai  is 
desired,  and  there  does  no!  seem 

to  be  the  least  necessity  for  the 

removal  of  a  wedge  -  shaped 
piece     of     bone.      The     method 

adopted  by  Dr.  Stephen  Smith, 

as  well  as  thai  of  Yolkmann, 
has  no  advantage  over  a  simple 
section. 

Cases  of  partial  fibrous  anchy- 
losis with  million,  and  of  de- 
formily  due  to  contraction  of  the 

flexors  and    adductors,   are   not 

suitable  cases  for  an  osteotomy, 

as  the  deformity  is  sure  to  re- 
turn as  soon  as  the  patient  lie 

gins  to  use  the  limb,  for  the  raus 

cles  contract  further,  ami  the  same  condition  is  produced 

as  before  the  operation. 

Tr<  atuu  nt  nf  tin  Limb.—  After  the  section  is  completed 


Fig.     2708.  —  ! 


Fio.  2709. 


Line  of  Op- 
eration. 
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Fig.  2710.— Showing  Flexion. 


the  limb  should  not  be  twisted  in  various  directions,  in 
order  to  stretch  the  muscles  and  break  down  any  adhe- 
sions that  may  exist.  Nor  is  there  any  necessity  to  di- 
vide any  muscle  that  may  be  tense.  After  the  wound 
has  been  dressed,  a  long  splint 
is  applied,  extending  from  the 
axilla  to  the  ankle,  and  the 
patient  put  in  bed.  An  exten- 
sion weight  of  from  four  to 
six  pounds  is  applied  to  the 
limb,  and  the  weight  should 
be  increased  within  the  next 
two  or  three  days 
until  the  '  muscles 
and  adhesions  have 
been  thoroughly 
stretched,  and  the 
limb  well 
brought  down. 
It  will  then  be 
found  that  the 
limb  can  be  placed 
in  any  desired  posi- 
tion without  any 
pain  to  the  patient. 
The  extension  can 
now  be  slackened 
a  little,  and  the  af- 
ter-treatment is  the 
same  as  that  for  a 
simple  fracture. 
The  patient  should 
under  no  circum- 
stances be  allowed 

to  sit  up  in  bed,  and  the  long  splint  must  be  kept  on  until 
consolidation  is  complete.  Care  should  be  taken  that  the 
adduction  is  completely  corrected.  The  position  of  the 
anterior  superior  spines  of  the  ilium  is  the  best  guide ; 
if  these  are  upon  the  same  plane  adduction  cannot  exist. 
The  position  of  the  limbs  is  not  a  trustworthy  indication 
of  the  absence  of  adduction,  for  the  limbs  may  be  parallel 
owing  to  an  elevation  of  the  pelvis  on  that  side,  yet  adduc- 
tion to  a  marked  degree  may  be  present.  A  little  abduc- 
tion is  not  a  disadvantage.  In  very  rare  cases  after  hip- 
joint  disease  the  limb  is  abducted  besides  being  flexed ; 
if  this  is  marked  it  is  a  difficult  de- 
formity to  overcome,  from  the  fact 
that,  the  pelvis  being  depressed,  any 
i  extending  force  tends  to  increase 
f  the  pelvis  on  that 
best  way  to  correct 
i  strongly  adduct  the  limb 
•aising  it  and  drawing 
er  the  sound  one. 
writer  of  this  paper 
met  with  only  one  ex- 
of  this  deformity. 
The  abduction  was 
marked,  and  was 
only  corrected  by 
resorting  to  the 
method  mentioned 
above.  Fig.  2710 
shows  the  amount 
of  flexion;  Fig. 
2711  the  abduction ; 
Fig.  271 2  the  result 
as  to  flexion — the 
abduction  was  re- 
duced to  eight  de- 
grees. 

The  accidents 
following  section 
at  the  upper  end  of 
the  femur  are  in- 
jury to  the  vessels, 
necrosis,  and  suppuration.  Post  reports  a  case  in  which 
he  made  a  section,  below  the  trochanter  minor,  through  a 
large  wound.     The  limb  became  gangrenous  and  the  pa- 


Fig.  2711.— Showing  Abduction. 


tient  died  ;  the  cause  of  the  gangrene  was  pressure  upon 
the  vessels  by  the  upper  fragment. 

Servias  reports  a  case  of  profuse  haemorrhage  from  the 
femoral,  or  one  of  its  large  branches,  on  the  twentieth  day 
after  an  Adams's  operation.  The  femoral  was  ligated  and 
the  patient  recovered.  Suppuration  and  necrosis  have 
followed  in  a  few  cases.  After  an  Adams's  operation  the 
head  has  been  necrosed  in  several  cases.  There  have 
been  17  fatal  results  reported  out  of  167  cases  operated 
upon.  In  68  cases  of  division  of  the  neck,  3  died  from 
pyaemia,  3  from  extensive  suppuration  and  exhaustion,  1 
from  tuberculosis.  In  64  cases  of  section  below  the  tro- 
chanter (linear  osteotomy),  1  died  from  collapse,  1  from 
return  of  the  disease,  3  from  pyaemia,  and  1  from  sup- 
puration and  exhaustion.  In  35  cases  of  cuneiform  oste- 
otomy, 2  died  from  Bright's  disease,  1  from  exhaustion,  1 
from  tuberculosis,  and  1  from  embolism.  The  mortality 
being  10.67  per  cent.  Of  these  fatal  cases  12  occurred 
prior  to  1877,  and  only  5  after  that  date,  although  the 
cases  are  very  nearly  equally  divided  in  these  two  periods. 
Section  of  the  upper  end  of  the  femur,  in 
appropriate  cases,  and  when  properly  per- 
formed, should  not  be  more  fatal  than  a  sim- 
ple fracture  in  the  same  locality  ;  in  fact,  it 
should  be  less  so,  because  there  is  an  entire 
absence  of  traumatism,  and  the  operation 
is  performed  under  the  most 
favorable  conditions.  Cases  are 
upon  record  where  a  section 
through  the  neck  has  failed  to 
correct  the  deformity,  and  a  di- 
vision below  the  trochanters, 
subsequently  performed,  has 
been  followed  by  good  results. 

Osteotomy  of  the  Shaft  of  the 
Ft  in  ur. — This  has  been  done  for 
fractures  of  this  bone  that  have 
united  at  an  angle.  Most  of 
them  were  performed  before  the 
present  methods  of  operating 
and  wound  management  were 
known,  and  were  accompanied 
by  a  high  rate  of  mortality. 
The  few  cases  that  have  been 
operated  upon  of  late  years  have 
done  well.  If  there  is  much 
overriding  of  the  fragments,  a 
wedge  of  bone  has  to  be  re- 
moved. As  there  is  nothing 
special  about  these  operations, 
the  same  rules  will  apply  as  for 
osteotomy  in  other  portions  of 
the  body.  Osteotomy  is  some- 
times required  for  marked  ra- 
chitic curvature  of  the  femur. 

Osteotomy  for  Genu  Valgum. 
— Genu  valgum  is  a  deformity 
about  the  knee-joint  in  which  a  line  drawn  from  the  head 
of  the  femur  to  the  middle  of  the  ankle-joint  passes  out- 
side of  the  centre  of  the  knee,  and  in  which  the  internal 
malleoli  cannot  be  made  to  touch  when  the  limb  is  fully 
extended.  The  cause  of  this  deformity  is  due  to  actual 
or  relative  changes  taking  place  in  the  "articular  ends  of 
the  femur  and  tibia.  There  are  three  varieties — namely, 
a  femoral,  a  tibial,  and  one  in  which  alterations  are  found 
in  the  ends  of  both  of  these  bones. 

The  femoral  variety  is  due  to  a  real  or  apparent  depres- 
sion of  the  internal  condyle  of  this  bone,  so  that  it  occu- 
pies a  lower  position  in  relation  to  the  external  condyle 
than  in  the  normal  limb.  It  has  for  its  cause  an  actual  hy- 
pertrophy of  the  internal  condyle,  a  tilting  downward  of 
the  internal  and  an  elevation  of  the  external  condyle,  due 
either  to  a  curvature  in  the  lower  end  of  the  femur  or  a 
twisting  of  the  epiphysis  in  the  diaphysis,  or  to  an  atrophy 
or  flattening  of  the  external  condyle.  It  has  been  caused 
by  a  diastasis  at  the  lower  end  of  the  femur.  The  tibial 
variety  is  due  to  corresponding  changes  taking  place  in  the 
head  of  the  tibia.  The  articular  ends  of  both  bones  may 
be  changed  and  each  contribute  to  cause  the  deformity. 


Fig.  2712.— Showing  Result  as 
to  Flexion. 
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Fig.  2713.— Ogston's  Lino 


Much  has  been  said  In  text-books  on  the  influet 

nis  in  bringing  aboul  the  deformity.     They 

metimes  relaxed,  sometimes  the  internal,  al  other 

i in   extern  tent  is  elongated,  while  in  other 

thi    articular  surfaces  are  held  firmly  in  position. 

Prom  this  it  i-  evidenl  thai  the  ligaments  can  bavi 

fiuenceu] thecausatii i  the  malposition  o1  the  tibia. 

In  the  vast  majority  u  valgum  is  of  rachitic 

origin,  and  it-  advent  therefon 

years  of  life.  The  deformity  may 
be  simpli  i  ir  <  <  implicated,  w  it  b  cur 
vature  of  the  femur  or  tibia,  or  both 
in mes  maj  be  changed  in  shape. 

The  problem  to  be  solved  in  the  op 
erative  treatment  of  genu  valgum  is. 
How  can  the  tibia  be  swung  inward 
bo  thai  its  long  axis  will  correspond 
with  thai  of  the  femur  ?   Ii  is  ev  idenl 
thai  this  can  onlj  be  accomplish- 
ed by  relatively  or  actually  rais 
ing  the  plane  c>r  the  internal  con- 
d\  le  or  depressing  that  of  the  ex- 
ternal, or  causing  corresponding 
changes  in  the  head  oi  the  tibia. 
There  have  been  two  classes 

of  operations  performed,  name- 
ly, operations  upon  the  condyle 
and  operations  upon  the  shaft 
of  the  lemur. 

Opt  rations  upon  the  Condyle. — 
Ogston,  in  1876,  carried  out  the  following  operation :  Af- 
ter the  patient  was  well  under  the  influence  of  ether  and  the 
limb  rendered  bloodless,  the  leg  was  flexed  on  the  thigh  as 

far  as  possible,  the  femur  being  rotated  outward.  A  long 
tenotomy-knife  was  introduced,  three  and  a  half  inches 

above  the  tip  of  the  internal  condyle,  on  the  inner  side  of 
the  thigh,  and  so  far  hack  as  to  be  opposite  the  ridge  run- 
ning between  the  linea  asperaand  the  condyle.  Its  blade 
was  then  carried  forward,  downward,  and  outward,  over 
the  front  of  the  femur,  with  its  cutting  edge  directed  to 
the  bone  ;  when  its  point  could  be  felt  under  the  skin  in 
the  groove  between  the  condyles,  where  the  patella  would 
normally  have  been  lying,  the  cutting  edge  was  pressed 
against  the  bone,  and  the  soft  parts  divided  with  a  slow 
movement  in  withdrawing  the  knife.  The  external  wound 
thus  made  was  about  one-third  of  an  inch  long,  and  formed 
the  entrance  to  a  subcutaneous  tunnel  running  obliquely 
over  the  front  of  the  femur  and  ending  in  the  cavity  of 
the  joint.  An  Adams's  saw  was  then  introduced  into  the 
tunnel,  and  the  condyle  sawn  off  by 
directing  the  edge  of  the  instrument 
straight  backward.  When  it  was  esti- 
mated that  the  edge  of  the  saw  had 
arrived  near  the  popliteal  space  it  was 

withdrawn,  the  knee  completely  ex- 
tended, and  with  the  hands  and  the  op- 
erator's knee  as  a  fulcrum,  the  patient's 

knee  was  t  hen  El  ireibly  si  raightened  by 
bending  the  leg  inward,  the  re- 
maining connections  of  the  con- 
(1)  le  with  I  he  lemur  gh  ing  way 
with  a  crack  on  the  application  of  a 
very  moderate  force,  and  instant- 
ly the  leu  becomes  straight.    The 

whole  operation  w as  performed 

under  Stricl  antiseptic  rules,  and 
the  limb  was  put  up  in  splints  in 
a  corrected  position.  Fig.  3713 
show  s  ( (gston's  line  of  section. 

Reeves  has  modified  Ogston's  operation  as  follows:  A 
scalpel  is  introduced  obliquely,  just  above  the  tubercle 

for  the  attachment  of  the  tendon  of  the  adductor  ma  gnus, 
and  the  soft  parts  and  periosteum  are  divided  on  the  line 
Of  0g8t0n*S   section,  the    length    of   the  wound  in  the  s,,|[ 

parts  being  long  enough  to  easily  admit  the  osteotome. 

This  instrument  is  then  introduced,  and.  commencing  on 
the  ridge  of  bone  going  from  the  tubercle  for  the  attach- 
ment of  the  tendon  of  the  adductor  magnus  to  the  linea 
BSpera,  is  driven   downward   and  outward  toward  the  in- 


FiG.  2714. — Reeves's   Line  of 
Si  etion. 


Fig.  2716.— Chlene'a  Line 
of  Section. 


ter-condyloid  notch,  the  bone  being  divided  onlj 

as  tile  cartilage  on  its  articular  surface.     The  condyle  la 

then    loosened    by  Usui"   the  osteotome  as   a   lever,  and  is 

separated  completely  by  forcibly  straightening  the  limb, 

which  is  at  once  put  up  in  a  permanent  dressing.  Fit 
2714  shOWS  the  extent  of  the  di\  ision  of  the  bone  in  the 
operation.  It  has  been  claimed  for  this  operation  that  the 
joint  is  neither  entered  by  the  osteotome  nor  broken  into 
by  fracture,  but  it  is  probable  that  only  the  first  state- 
ment is  Hue,  and  that  tin-  joint  is  al- 
ways entered  in  the  process  of  .sliding 
the  detached  condyle  upward. 

In  L879  .Mr.  Cbiene  proposed  and 
carried  out   the   following  operation 
for   raising  the  plane  of  the  internal 
condyle;  The  tubercle  to  which  the 
tendon  of  the  adductor  magnus  i 
tached  is  first   located.     Aii  incision 
two  or  three   inches  in  length  is 
made  over  the   tubercle  and   in 
the  long  axis  of  the  limb,  the  in- 
cision commencing  half  an  inch 
below    the   tubercle   and    being 
carried  upward     After  the  di- 
vision  of    the   skin    and   fascia, 
the  tendon  of  the  adductol 
nus  is  exposed.     The  op 
passes    in    front   of   the   t< 
between  it  and  the  fibres  of  the 
vastus  interims,  when   the  bone,  covered    by  periosteum, 
is  exposed.    The  latter  is  incised  and  turned  aside.    With 
a  chisel  and  mallet  a  wedge-shaped  piece  of  bone  i- 
moved  from  the  base  of  the  condyle  immediately  ah 
the  tubercle.     The    breadth  of  the  wedge  will  "depend 
upon  the  amount  of  the  deformity.     The  long  axis  of 
the  wedge  runs  downward  and  outward  toward  the  notch 
between  the  condyles.     "  The  wedge  is  at  a  higher  level 
than  the  epiphyseal  line."     The  external  condyle  is  then 
displaced  upward  (see  Fig.  2715). 

Macewen  performed  an  operation  somewhat  similar  to 
Cbiene,  except  that  he  removed  the  wedge  in  i 
line  (Fig.  2716). 

All  of  these  operations  upon  the  condyle  are  theoreti- 
cally correct  in  those  cases  in  which  the  internal  con- 
dyle is  hypertrophied,  but  they  all  have  the  objection 
that  the  epiphyseal  cartilage  is  divided  and  the  joint  en- 
tered; if  this  is  not  done  by  the  instrument,  the  articu- 
lation is  usually  invaded  at  the  time 
when  the  internal  condyle  is  displaced 
upward.  The  danger,  however,  to  the 
integrity  of  the  joint  is  slight ;  gen- 
erally no  inflammation  has  followed 

these    operations.      The    great    danger 
is  to  the  epiphyseal  cartilage.     There 
arc  now  four  cases  on  record  in  which 
arrest  of  growth,  if  not  atrophy  of  the 
interna]  condyle  has  followed  incision 
into  it.   leaving  the   limb  in   a  much 
worse  condition  than  with  the  deform- 
ity for  the  correction  of  which 
the    operation    had    been   per- 
formed.     Operations    through 
the  epiphyseal  line  have  now 

been     abandoned,     and    section 
above  this  been  substituted. 

Operations  upon  tfu  Shaft. — 
Macewen,  in  1877,  corrected  a 
case  of  genu  valgum  by  making 
a  section  just  above   the   line  of 

the  lower  epiphysis  of  the  femur 

in  the  follow  ing  manner  :  The 

limb  being  rendered  bloodless,  and  the  leg  fully  extended 

upon  the  thigh,  an  incision  was  made  on  its  inni 

at   the  point  where  a  line  drawn  transversely  a 

breadth   above   the  superior  tiji  of  the   external   condyle 

was  met    by  one  drawn  longitudinally  half  an  inch  in 

front  of  the  adductor  magnus  tendon.      Fig.  -717  shows 

the    line   of   division.      An    osteotome    was   then 

dow  n  to  the  bone,  and  the  latter  divided  until  the  cxter- 


Fig.  271fi.— Macewcn's  First 
Operation. 
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nal  shell  was  well  cut  into,  then  the  remaining  portion 
was  fractured  by  bending  the  leg  inward.  A  modifica- 
tion of  the  rule  for  determining  the  line  of  section  seems 
to  the  writer  an  advantage.  With 
the  limb  fully  flexed,  make  the  inci- 
sion at  a  point  a  flnger's-breadth  above 
the  superior  tip  of  the  internal  con- 
dyle and  on  the  ridge  of  bone  running 
from  the  tubercle  for  the  attachment 
of  the  tendon  of  the  adductor  magnus 
to  the  linea  aspera.  The  latter  point 
is  easily  found,  the  vessels  are  farther 
out  of  the  way,  and  when  the  limb  is 
again  extended  the  incision  in 
the  skin  does  not  correspond 
with  that  in  the  deeper  tissues. 
The  wound  is  to  be  treated  as  de- 
scribed elsewhere,  and  the  limb 
put  up  in  an  over-corrected  posi- 
tion. Reeves  has  advocated  a 
section  of  the  femur  through  its 
middle,  but  the  operation  has 
never  met  with  much  favor,  and 

is  seldom  performed.      Some  op-  Fig.  2717.— Macewen's  Second 

erators  make  the  section  from  LiDe  o{  Section. 

the  outer  side. 

Barwell  has  advocated  a  double  division.  He  first 
makes  a  section  in  Macewen's  line  and  corrects  half  of 
the  deformity,  and  after  consolidation  has  taken  place 
makes  a  division  of  the  upper  part  of  the  tibia  and  cor- 
rects the  rest.  In  a  few  cases  of  very  marked  genu  val- 
gum a  Macewen  operation  will  not  correct  all  the  de- 
formity, and  in  these  cases  a  second  osteotomy  of  the 
tibia  may  be  necessary,  but,  as  a  rule,  a  division  of  the 
femur  will  be  all  that  is  required. 

The  accidents  occurring  during  or  after  osteotomies 
about  the  knee-joint  are  few.  The  popliteal  artery  has 
been  divided  once  during  the  operation,  and  in  two  cases 
was  perforated  by  a  spiculum  of  bone,  in  two  cases  the 
anastomotica  magna  has  been  divided,  once  the  condyle 
was  fractured  longitudinally  into  the  joint.  This  was 
probably  due  to  an  improper  use  of  the  osteotome,  driv- 
ing it  in  after  it  had  become  fixed,  thus  causing  it  to  act 
as  a  wedge.  Suppuration  has  been  infrequent,  and  when 
it  has  occurred  has  probably  been  due  to  improper  treat- 
ment of  the  wound.  There  are,  however,  some  cases  of 
abscess  for  which  no  cause  can  be  assigned.  In  a  few 
cases  there  has  been  a  slight  exfoliation  of  bone.  From 
the  operation  itself  above  the  condyle,  when  it  has  been 
carefully  performed  and  when  the  wound  has  been  prop- 
erly managed,  a  fatal  issue  has  not  been  recorded.  Those 
deaths  that  have  occurred  were  due  to  preventable  causes 
and  belong  to  the  early  history  of  the  operation.  After 
operation  upon  the  condyles  stiff  joints  have  been  re- 
ported, but  none  after  section  above  the  condyles. 

Osteotomy  for  Ankylosis  of  the  Knee-joint. — Linear  oste- 
otomy has  been  practised  for  angular  deformity  with 
ankylosis  of  the  knee-joint.  The  point  of  section  in  a 
few  cases  has  been  through  the  joint,  but  in  the  majority 
of  cases  it  has  been  made  just  above  the  epiphysis,  after 
which  the  limb  was  put  up  in  a  straight  position.  A  cune- 
iform excision  of  the  whole  joint  is  the  better  operation. 

Osteotomy  for  Curvature  of  the  Tibia. — Tibial  curves  may 
be  either  rachitic,  traumatic,  or  pathological.  The  vast 
majority  of  cases  of  bending  of  the  bone  come  under  the 
first  class.  The  deformitv  may  be  lateral,  anterior,  or 
antero-lateral.  Any  part  of  the  bone  may  be  the  seat 
of  the  change,  or  it  may  involve  the  whole  shaft.  In 
anterior  curvature  the  bone  seems  elongated  in  its  an- 
terior aspect  and  sometimes  overhangs  the  foot.  Trau- 
matic curvatures  have  their  origin  in  fractures  which  have 
united  at  an  angle.  Pathological  curvatures  are  those  in 
which  there  is  a  bending  of  the  bone  from  some  local 
cause  ;  many  of  them  are  syphilitic.  The  bone  may  be- 
come deformed  after  necrosis  near  the  epiphyses. 

Treatment  of  curvature  of  the  tibia  varies  with  its 
cause.  In  rachitic  deformities  much  can  be  done  for 
lateral  curves,  while  the  bones  are  soft,  by  mechanical 
means,  but  after  sclerosis  has  taken   place   splints  are 


worse  than  useless.  The  age  at  which  the  bones  become 
hard  in  rachitic  children  varies  in  different  individuals. 
I  have  seen  exceedingly  hard  bones  in  children  of  three 
years  of  age,  and,  on  the  other  hand,  quite  soft  bones  in 
those  of  ten  years.  It  is  not  a  question  of  years,  but  of 
nutrition. 

Lateral  curves  of  rachitic  origin  may  be  corrected  by 
osteotomy  or  osteoclasis.  For  the  method  of  using  the 
latter,  the  reader  is  referred  to  the  article  on  that  subject. 

Osteotomy  for  the  Correction  of  Rachitic  Curves. — All  lat- 
eral and  antero-lateral  curves  of  slight  degree  may  be  cor- 
rected by  a  linear  osteotomy  ;  anterior  curves  must  be  sub- 
mitted to  a  cuneiform  osteotomy.  In  all  cases  the  fibula 
must  be  divided  first,  a  narrow  osteotome  being  used  and 
the  section  being  made  from  below,  upward  and  inward. 
In  performing  the  tibial  section  the  incision  should  be 
made  down  upon  the  crest  of  the  bone  at  its  point  of 
greatest  curvature.  In  using  the  osteotome  it  is  safest  to 
divide  in  the  direction  from  without  inward,  commenc- 
ing on  the  crest ;  care  should  be  taken  that  the  end  of  the 
instrument  does  not  project  beyond  the  outer  border  of 
the  crest,  as  if  this  is  done  there  is  danger  of  wounding 
the  anterior  tibial  artery.  After  the  bone  has  been  di- 
vided throughout  its  greatest  extent,  the  fracture  is  com- 
pleted by  bending  the  bone  inward,  and  the  wound  is 
treated  as  detailed  elsewhere.  The  plaster  dressing  should 
extend  up  above  the  knee.  For  an  anterior  curve  a  cu- 
neiform osteotomy  should  be  performed,  the  section  be- 
ing made  at  the  point  of  greatest  curvature.  In  many 
cases  the  tendo  Achillis  must  be  divided  in  order  to  allow 
the  lower  fragment  to  be  brought  into  position. 

Division  of  other  long  bones  than  those  mentioned 
above  may  be  called  for  to  relieve  deformities  after  fract- 
ure, but  as  there  is  nothing  peculiar  about  the  operation 
or  the  after-treatment,  it  requires  no  further  notice. 

Osteotomy  for  deformities  of  the  foot  merits  special 
attention,  on  account  of  the  various  opinions  both  in  re- 
gard to  its  necessity  and  as  to  the  point  of  operation. 
There  are  two  deformities  of  the  foot  for  which  an  oste- 
otomy has  been  performed,  namely,  talipes  valgus  and 
varus.  As  the  causes  of  these  two  malpositions,  as  well 
as  their  operative  treatment,  are  entirely  different,  they 
cannot  be  considered  together. 

Osteotomy  for  Congenital  Talipes  Varus. — Many  theories 
have  been  put  forward  as  to  the  cause  of  this  deformity  ; 
the  one  which  is  now  generally  adopted  by  surgeons  is 
that  of  an  exaggeration  or  the  persistence  of  the  infantile 
forms  of  the  neck  of  the  astragalus.  It  is  an  anatomical 
fact  that  the  neck  of  this  bone  in  infants  at  term  is  set 
upon  the  body  at  a  mean  angle  of  38°,  while  in  the  adult 
bone  the  mean  angle  is  only  10.65°,  but  in  congenital 
equino-varus  the  mean  angle  is  49.6°,  the  maximum  be- 
ing, according  to  Parker  and  Shattock,  64°,  the  mini- 
mum, 31°. 

In  some  cases,  probably  the  majority,  if  the  deform- 
ity is  at  all  marked,  the  anterior  part  of  the  os  calcis  is 
curved  from  before  backward,  the  convexityr  being  di- 
rected outward,  and  its  anterior  articulating  surface  looks 
forward  and  inward.  The  ligaments  upon  the  inner  as- 
pect of  the  foot  are  shortened  on  account  of  the  approxi- 
mation of  these  points  of  insertion,  and  thus  hold  the 
head  and  neck  of  the  astragalus  in  its  infantile,  or  exag- 
gerated infantile  position,  so  that  it  cannot  undergo  ro- 
tation and  tend  to  assume  the  shape  of  the  adult  bone. 
The  pathological  changes  found  in  the  majority  of  cases 
of  congenital  talipes  equino-varus  may  be  described  as  an 
exaggerated  obliquity  of  the  neck  of  the  astragalus  and 
curvature  of  the  anterior  portion  of  the  os  calcis,  together 
with  its  elongation,  while  the  head  of  the  astragalus  is 
held  in  its  abnormal  position  by  short  ligaments  ;  the 
scaphoid  is  carried  upward  and  inward  by  the  head  of 
the  astragalus  and  held  there  by  the  abnormal  condition 
of  the  ligaments  ;  the  muscles  have  nothing  to  do  with 
its  causation,  nor  do  they  act  as  much  of  an  obstacle  to 
the  restitution  of  the  foot.  Exception  should,  however, 
be  made  to  muscles  entering  into  the  formation  of  the 
tendo  Achillis. 

It  is  evident  from  an  examination  of  the  foot  in  a  case 
of  this  deformity  that  the  cause  of  the  abnormal  position 
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of  its  anterioi  is  nol  in  front  of,  but  behind,  ihe 

medio-tarsal   joint,  and  thai   in  congenital   varus,  as  a 
rule,  the  angle  al  whicb  the  neck  is  united  i"  the  body 
of  the  astragalus  is  increased,  so  that  the  neck   i 
upon  iIk    body  al  an  ai  84°.     [n  thi  li  of 

eleven  infants  with  this  deformity  the  mean  angle  was 
19.6    (Parker  and   Shattock,    "Trans,    London    Path. 
1884),     In  a  cose   seen  by  the  writer  the  angle 
i  in  those  which  have  been  submitted  to  an 
the  neck  of   the   astragalus  lm-  always  been 
found  elongated.     The  anterior  portion  of  the  os  calcis 
in  marked   cases  of  this  deformity  is  curved  from   tx 
d,  Ihe  convexity  being  directed  outward, 
and   its  anterior  articulating    surface   looking    forward 
and   inward  ;   it  also  extends  farther  forward   than   in 
the  normal  bone,  and  is  therefore  elongated.     The  liga- 
ments on  tin'  inner  aspect  of  the  foot  are  shortened  on 
account  of  the  approximation  of  (heir  points  of  inser- 
tion, and  these  are  the  anterior  portions  of  the  internal  lat 
eral  ligament  of  the  ankle-joint,  the  astragalo-scaphoid, 
the  calcaneo-scaphoid,  and  also  the  inner  portion  of  the 
plantar  fascia.     These  hold  the  navicular  bone  and  the 
head  (if  the  astragalus  in  their  infantile  or  abnormal  i 
tion,  and  prevent  the  neck  of  the  astragalus  from  under- 
going the  rotation  incident  to  normal  growth. 
of  the  many  operations  that  have  been  resorted  to  in 

order  to  relieve  this  deformity  in  those  caves  in  which 
mechanical  treatment,  Stretching,  tenotomy,  etc.,  have 
failed,  all  luit  one  have  hcen  abandoned,  Many  of  them 
left  the  foot  in  a  worse  condition  than  before  the  opera- 
tion, and  in  a  few  amputation  had  to  he  performed,  while 
in  others  an  apparatus  had  to  he  worn  to  enable  the  pa- 
tient, to  get  about.  The  operation  which  has  yielded  the 
best  results  is  that  known  as  Devys's.  Jt  consists  of  re- 
moving a  wedge  of  bone,  base  outward,  from  the  tarsus, 
without  regard  to  any  particular  bone.  It  invariably  in- 
cludes portions  of  the  os  calcis,  cuboid,  astragalus,  and 
scaphoid  bones.  In  one  case  he  removed  a  portion  of  the 
os  calcis,  the  head  of  the  astragalus,  the  whole  scaphoid, 
and  part  of  the  cuboid  bone.  By  this  operation  the  foot 
is  much  shortened  and  many  of  the  tarsal  joints  are  de- 
stroyed ;  the  patient  walks,  it  is  true,  on  what  remains 
of  the  plantar  surface  of  his  foot,  but  with  all  the  tarsal 
joints,  except  the  ankle  and  those  in  front  of  the  front 
row,  ankylosed. 

If  the  statement  made  above  is  correct  in  regard  to  the 
condition  of  the  bone  in  this  variety  of  club-foot,  it  is 
evident  that  the  real  deformity  lies  not  vafront  of.  but  be- 
hind, the  medio-tarsal  joint,  and  that  all  operations  upon 
the  bones  in  front  of  this  point  arc  anatomically  and 
mechanically  wrong.  From  a  study  of  the  subject  the 
following  points  suggest  themselves  : 

1.  The  inability  to  correct  the  deformity  is  due  to 
changes  taking  place  in  the  astragalus  and  os  calcis. 

2.  In  order  to  bring  the  anterior  portion  of  the  foot 
into  its  normal  position  the  curvature  in  the  os  calcis 
must  be  removed  ami  the  neck  of  the  astragalus  short- 
ened, SO  as  to  allow  its  head  to  point  in  the  normal  direc- 
tion and  thus  carry  with  it  the  scaphoid  and  other  tarsal 
bones. 

To  accomplish  this,  the  following  operation  may  be 
performed  :  An  incision  is  made  from  a  point  one  inch 
and  a  half  in  front  of  tin'  tendo  Achillis,  on  the  outer 
aspect  of  the  foot,  forward  to  the  middle  of  the  cuboid 
bone,  and  down  to  the  tendons  of  the  perolielis  longUS 
and  brevis  ;  these  should  be  raised  or  pushed  Out  of  the 
way.  Another  incision,  beginning  from  the  middle  of 
the  first  and  corresponding  to  the  neck  of  the  astragalus, 

is  made  directly  upward  ;  the  tissues  are  then  raised  from 
the  bones  and  the  periosteum  incised  over  that  part  of  the 
os  calcis  from  which  it  is  desired  to  remove  the  wedge. 
With  a  chisel  a  V  shaped  piece  of  bone,  with  its  apex  ex- 
tending to  the  inner  border  ol  the  os  calcis.  is  taken  away  ; 
a  Wedge  18  then  removed  from  the  neck  of  the  astragalus 
of  such  a  shape  as  to  allow  the  anterior  portion  of  the  foot 
to  be  brought  outward  and  upward.     The  periosteum  is 

united  with  catgut,  and  the  skin  with  several  wire  sut- 
ures, because  the  latter  hold  longer  and  give  better  sup- 
port.     An  aperture  is  left   posteriorly  for  the  insertion  of 


a  drainage-tube;  a  plaster-of-Paris  bandage  is  applied, 
extending  from  the  toes  to  above  the  knee,  and  tli 

i-  placed  in  a  corrected  position;  the  wound  is  di 
w  jtli  iodoform  ami  gauze. 

The  size  of  the  V  shaped  interval  left  after  the  removal 
oJ  the  w  edge  of  bone  should  be  sufficient  to  allow  the  an- 
terior portion  of  the  foot  to  be  placed  in  a  proper  position 
without  any  tension  of  the  tissues  on  its  inner  aspect.  I 
think  that  a  subcutaneous  division  of  the  ligaments  oj 
the  inner  border  of  the  foot,  when  they  are  tense,  would 
facilitate  the  correction. 

The  dressings  should  be  as  light  as  possible,  not  bulky  >. 
otherwise  it  will  be  found  difficult  to  apply  the  plaster- 
of  Paris  bandage  firmly;  a  litt.  irrection  d 

harm. 

The  advantages  claimed  for  this  operation  over  that 
of  removing  a  wedge  from  in  front  of  the  medio-tarsal 
joint  are  : 

1.    It  is  anatomically  and  mechanically  correi  t. 

'.'.  A  smaller  amount  of  bone  has  to  be  removed,  he- 
cause  the  operation  is  performed  nearer  the  apex  of  a  tri- 
angle. 

'■'•.  Xo  joint  is  opened,  and,  consequently,  the  foot  is 
hit  in  a  more  normal  condition. 

4.  It  does  not  practically  shorten  the  foot  in  front  of 
the  ankle-joint. 

The  classes  of  cases  suitable  for  this  operation  are  : 

1.  Those  of  patients  who  have  reached  the  age  of  live 
or  six  years  with  the  deform- 
ity unrelieved,  who  have 
walked  on  their  feet,  and 
in  whom  the  parts  are  ri<:id 
and  the  deformity  marked. 

2.  Those  which,  although 
the  anterior  portion  of  the 
foot  can  be  brought  into 
place,  yet  require  an  appa- 
ratus to  retain  the  foot  in 
its  normal  position  after 
years  of  careful  treatment. 

3.  Those  in  which  the  ob- 
stacle to  restitution  is  due  to 
elongation  of  the  os  calcis; 
perhaps  in  these  patients  thi 
removal  of  a  small 
from  that  bone  would  ac- 
complish the  result. 

After    meehi 
treatment    of   this  de- 
.__  fortuity  thereoftenper- 
sists  an   inward  curve 
of  the  anterior  portion 
of    the    foot.     This   is 
due  to  the  elongation 
of     the    os    cah 
having  been  corrected. 
After  the  operation  de- 
tailed there  is  no  tcndenc}'  to  turn  inward,  and  the  foot  is 
planted  firmly  on  the  ground.     Figs.  271S  and  'JTl'.t  show 
a  case  of  the  deformity  before  and  after  treatment. 

The  pathology  of  talipes  valgus,  or  flat  foot,  differs  from 
that  of  varus  in  that  the  deformity  is  mainly  confined  lo 
the  inner  aspect  of  the  foot,  and  consists  of  a  sinking  do  WD 
or  obliteration,  of  its  inner  arch.  All  ihe  tissues  that 
contribute  to  maintain  the  foot  in  its  normal  p 
when  the  body  is  erect,  become  affected,  but  in  differ- 
ent degrees.  The  bones,  ligament,  and  tendons  that 
hold  the  instep  up  are  so  modified  that  the  arch  is  un- 
folded, its  two  extremities  recede  from  one  another,  and 
its  curve,  finally,  becomes  a  straight  line,  touching  the 
ground  along  its  whole  length.  The  chief  cause  of  this 
is  a  lengthening  or  stretching  of  the  calcaneo-scaphoid 
ligament.  Owing  to  this  giving  way  of  ihe  ligament 
the  under  aspect  of  the  articulating  surface  becomi 
arated,  while  on  its  upper  side  the  pressure  is  incn 
True  growth  is  checked  or  absorption  takes  place,  while 
at  the  lower  portion  of  ihe  articulation,  where  pressure  is 
diminished,  there  is  often  an  increase  in  growth,  so  that 
in  time  the  shape  of  the  head  of  ihe  astragalus  is  changed 


Fio.  27IS— A  Case  of  Talipes  Varus  in  a 
Boy  Eleven  Years  of  Age.  Before  Op- 
eration. 
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to  accommodate  itself  to  its  altered  relations.  Second- 
ary to  the  changes  at  Chopart's  joint  the  foot  is  everted, 
the  metatarso-phalangeal  joint  of  the  great  toe  appears 
prominent,  and  the  toe  itself  gradually  turns  outward. 
The  tissue  most  at  fault  is  the  calcaneo-scaphoid  liga- 
ment, the  relaxation  of  which  allows  the  head  of  the 
astragalus  and  the  scaphoid  to  sink  downward  ;  the 
more"  this  is  lengthened  the  greater  will  be  the  deform- 
ity, and  more  unsatisfactory  the  mechanical  treatment. 
Iii  the  author's  experience,  except  in  slight  cases  occur- 
ring in  young  children,  the  deformity  is  very  intract- 
able to  treatment  by  braces,  supports,  or  exercise.  The 
difficulty  is  to  hold  up  the  arch  and  at  the  same  time  to 
Strengthen  the  relaxed  ligament.  It  is,  moreover,  a  de- 
formity, if  at  all  marked,  which  prevents  the  patient 
from  standing  and  walking  much,  on  account  of  the 
pain.  The  indication  in  the  treatment  of  this  condition 
is  to  raise  and  hold  in  position  the  arch  of  the  foot.  If 
this  cannot  be  accomplished  by  exercise  and  apparatus 
an  operation  is  called  for.  Ogston,  in  1877,  began  his  ef- 
forts directed  to  the  relief  of  this  deformity  by  producing 
ankylosis  of  Chopart's  joint.  He' first  put  the  foot  up  in 
plaster-of -Paris  in  a  corrected  position,  and  then  injected 
carbolic  acid  into  the  tissues  so  as  to  get  up  an  inflam- 
mation, and  thus  stiffen  the  parts,  but  the  result  was  not 

satisfactory.  He  then 
opened  the  joint  between 
the  astragalus  and  sca- 
phoid and  removed  the 
articular  cartilage  from 
a  small  portion  of  each 
bone.  Although  the  con- 
dition of  the  foot  was 
improved,  there  was  still 
some  motion  at  this  ar- 
ticulation. Langenbeck 
forcibly  reduced  the  de- 
formity and  then  ap- 
plied a  fixed  dressing. 

Later,    Ogston    per- 
formed   the    following 
operation  :  In  the  normal 
foot  Chopart's  joint  lies 
about  one  inch  in  front 
of  the   internal   malleo- 
lus ;  while  in  a  case  of 
talipes   valgus 
it  lies  half  an 
inch    farther 
forward.      He 
made  an  inci- 
sion   one    and 
one -fourth 
inch  long,  par- 

Fig.  271!).— After  a  Cuneiform  Osteotomy  of  the  Os  alJel   with    the 
CrIimk  and  Head  of  the   Astragalus  in   a  Case  of  i  j;      *i 

Talipes  Varus.  sole      of      tbe 

foot,  and  over 
the  articulation  between  the  astragalus  and  scaphoid,  di- 
viding all  tissues  down  to  the  bone.  The  capsule  of  the 
joint  was  then  divided  and  retracted  so  that  ready  access 
could  be  obtained.  With  a  chisel  the  articular  cartilage 
was  removed  from  the  head  of  the  astragalus  and  from 
the  cup-shaped  depression  on  the  scaphoid  in  such  a  man- 
ner that  the  cancellous  structure  of  both  bones  was  ex- 
posed, so  that  when  the  arch  was  restored  the  bones 
would  come  accurately  together.  In  old  cases  more 
should  be  taken  away  from  the  under  surface,  in  order 
to  remove  the  hypertrophied  portion  of  the  head  of  the 
astragalus.  He  then  inserted  ivory  pegs  so  as  to  hold 
the  two  surfaces  together,  and  put  up  the  foot  in  a  fixed 
dressing.  The  patient  was  not  permitted  to  use  the  foot 
for  eight  weeks.  The  use  of  ivory  pegs  can  be  dispensed 
witli  by  strongly  adducting  and  rotating  upward  the  an- 
terior portion  of  the  foot,  in  other  words,  bringing  it  into 
a  varus  position.  This  will  bring  the  bones  together  and 
restore  the  arch.  Ogston  (Lancet,  January  20,  1884)  re 
ports  seventeen  feet  operated  upon  in  this  way,  and  in 
which  good  results  were  obtained.  The  operation  has 
been  performed  by  other  surgeons  with  success. 


Osteotomy  has  been  looked  upon  as  a  serious  operation, 
not  to  be  undertaken  except  in  extreme  cases.  That  this 
is  an  error  is  evident  from  the  results  published  in  gen- 
eral works  and  in  the  medical  journals.  It  is  not  more  seri- 
ous in  its  results,  if  performed  properly  and  in  appropriate 
cases,  than  simple  fracture  of  the  same  bone  in  the  same 
locality.  As  stated  before,  the  fatal  cases  belong  to  the 
early  period  of  the  operation.  Many  of  them  occurred 
after  section  of  bone  for  angular  deformity  following 
fracture,  and  were  performed  tfirough  large  wounds,  and 
not  antiseptically. 

Beauregard  has  collected  2,037  cases,  extending  over 
forty  years  ;  of  these  there  were  67  grave  complications, 
as  profuse  suppuration,  necrosis,  etc.,  and  44  deaths, 
a  percentage  of  2.1.  In  some  statistics  collected  by  the 
writer  ("  Osteotomy  and  Osteoclasis  "),  comprising  1,510 
cases  of  osteotom}'  for  the  correction  of  deformities  at 
the  hip-joint,  for  genu  valgum,  and  tibial  curvature,  there 
were  22  fatal  cases,  a  mortality  of  .0132  per  cent.  When 
one  considers  the  large  number  of  operators,  their  inex- 
perience, and  the  faulty  methods  of  operation  and  of 
wound  treatment,  these  results  speak  well  for  the  safety 
of  the  procedure,  and  with  proper  care  the  mortality 
should  not  be  greater  than  that  following  any  of  the  mi- 
nor operations  of  surgery. 

Charles  Talbot  Poore. 

OTOLOGY,  MEDICAL.  The  expression  used  here  is 
intended  to  refer  to  the  treatment  of  affections  of  the  ear 
by  means  of  remedies  which  are  administered  by  the 
mouth.  Such  remedies  are  spoken  of  as  constitutional 
or  general  remedies,  in  contradistinction  to  those  which 
are  applied  locally  to  the  ear  or  to  its  correlated  parts. 
Practical  otology  is  almost  wholly  surgical  in  its  nature. 
It  has  for  its  object  the  removal  of  mechanical  obstacles 
or  the  overcoming  of  mechanical  defects,  the  arrest  of  in- 
flammation, the  diminution  of  swelling  resulting  from 
inflammation,  the  arrest  and  healing  of  ulcerative  pro- 
cesses, the  overcoming  of  vaso-motor  paresis,  and,  finally, 
the  removal,  by  absorption  or  by  excision,  of  new-growths. 
This,  I  believe,  is  a  complete  epitome  of  the  work  which 
the  practical  otologist  is  called  upon  to  perform.  As  will 
be  seen  at  a  glance,  purely  local  surgical  interference 
will  suffice  for  the  accomplishment  of  nearly  all  the  ob- 
jects which  I  have  enumerated.  A  syphilitic  new-growth 
must,  as  a  matter  of  course,  be  combated  by  the  admin- 
istration of  constitutional  remedies.  Even  if  the  new- 
growth  be  within  sight  and  reach,  no  purely  surgical 
interference  will  produce  effects  comparable  with  those 
which  maybe  obtained  by  constitutional  treatment ;  and, 
when  the  growth  is  presumably  located  in  the  labyrinth 
or  at  one  of  its  outlets,  or  at  any  other  point  which  is  out 
of  sight  and  out  of  reach,  we  are  forced  to  depend  ex- 
clusively upon  the  constitutional  remedies — mercury  and 
one  of  the  combinations  of  iodine.  So  far  as  I  know, 
there  are  no  other  pathological  conditions  of  the  ear  which 
necessarily  demand  medical  treatment ;  or,  to  state  the 
case  somewhat  differently,  there  are  no  other  affections 
of  the  ear  in  which  purely  surgical  treatment  will  not  ac- 
complish the  desired  results  more  quickly  and  more  per- 
fectly than  constitutional  measures  can.  On  the  other 
hand,  it  must  be  admitted  that  there  are  constitutional 
remedies  which  play  a  very  useful  part  in  promoting  the 
success  of  surgical  interference,  or  which  even  may  be 
trusted  to  effect  a  cure  where  surgical  means  are  not  ob- 
tainable. Thus,  for  example,  cod-liver  oil  may  well  be 
placed  at  the  head  of  the  list  of  those  remedies  which 
possess  the  power  to  check,  or  even  cure,  an  obstinate  ca- 
tarrhal inflammation  of  the  middle  ear,  especially  in  chil- 
dren. No  other  remedy  known  to  me  can  take  its  place, 
unless  it  be  that  remarkable  influence  exerted  by  travel, 
involving  as  it  does  a  change  of  climate,  scene,  diet,  etc. 
Calomel,  or  the  mild  chloride  of  mercury,  unquestion- 
ably exerts,  when  introduced  into  the  circulation,  a  re- 
straining or  even  a  curative  action  upon  a  violent  acute 
inflammation  of  the  middle  ear.  In  infants  and  young 
children  its  good  effects  are  sometimes  very  striking.  It 
is  claimed  by  certain  authorities  that  calcium  sulphide 
exercises  a  similar  restrainin<r  influence.    The  evidence  in 
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id  to  tin-  efficacj  ol  1 1 •  i  —  .ii in'  i-  conflicting  ;  indeed, 
much  of  the  evidence  pul  forward  bj  those  who  praise 
the  drug  bo  bighh  Is  Busceptible  of  a  different  interprets 
timi  Opium,  r*  liadonna,  and  now  and  theD  even  aconite 
are  used,  nol  Bimph  for  the  purpose  oi  quieting  pain,  but 
with  a  view  to  their  restraining  effects  upon  the  proj 
oi  an  acute  inflammation.  The  aural  surgeon  i~  nol  the 
proper  person  t"  i «a^-  judgment  upon  the  efficacj  oi  any 
of  the  tour  drugs  Last  named,  for  the  simple  reason  that 
he  baa  in  his  arsenal  nunc  potent  weapons  with  which  to 
combat  inflammation  and  t"  relieve  pain.  These  are  dis- 
cussed "ii  p.  580,  "i  voL  ii..  and  nothing  further  need  be 
saiil  in  this  place  in  regard  to  them.  Some  German 
authorities  claim  that  by  the  internal  administration  of  oil 
of  turpentine  a  purulent  discharge  from  the  middle  eat 
maj  be  greatly  diminished,  or  even  arrested  completely. 
There  are  undoubtedly  cases  in  which  this  remedy — if 
we  concede  to  it  the  virtues  which  are  claimed  for  it — 
might  be  administered  with  decided  advantage.  I  refer 
particularly  to  cases  in  which  the  perforation  in  the  drum- 
membrane  is  very  Bmall  too  small,  in  fact,  for  adequate 
medication  of  the  easily  beyond— or  is  Located  in  the  le- 
gion spoken  of  as  Shrapnell  s  membrane  Few,  however, 
will  feel  like  taking  the  risk  of  substituting  a  renal  affec- 
tion for  a  purulent  inflammation  of  the  middle  ear.  bo 


Long  as  it  i-  possible  to  adopt  other  and  safer  measure! 
for  the  relief  of  the  latter  disease. 

In  the  next  place,  in  certain  cases  of  tinnitus  aurium, 
ami  also  "l  impaired  hearing,  in  which  it  i-  assumed  that 
the  Bource  of  irritation  is  located  in  the  nerve  of  bearing; 
cither  within  the  labyrinth  i  i  l»  tween  this  point  and  the 
auditory  centre  in  the  brain,  various  drugs  are  lauded  as 
possessing  curative  virtues.  Such  are  strychnine,  the 
iodide  01  sodium  or  of  potassium,  hydrobromic  acid, 
bromide  of  sodium  or  of  potassium,  nitrite  of  amy  1  (taken 
by  inhalation),  pilocarpine  (hypodermatic  ally;,  a: 
hap-  iron  and  quinine  in  ana  inic  states.  In  isi 
instances  all  these  remedies  have  apparently  produced 
beneficial  results,  hut  these  cases  are  so  few  in  numbs 
that  the  physician  resorts  to  their  employment  with  hut 
Little  expectation  of  obtaining  any  satisfactory  results. 

It  is  not  unlikely  that  arsenic  may  he  used  to  advan- 
tage in  certain  stales  of  the  ear,  and   the   same   is  true  of 

the  muriate  of  ammonia,  especially  in  cases  of  accumula- 
tion of  Stringy  mucus  in  the  middle  ear.  Personally  I 
have  very  Utile  faith  in  the  ellicaey  of  these  drug 

Finally,  medical  Otologj  is  not  restricted  to  the  admin- 
istration* of  drills  with  the  purpose  of  bringing  only  a 
direct  influence  to  hear  upon  some  part  of  the  ear.  In 
tin;  general  conditions  known  as  gout,  litha-mia.  and  ec- 
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zema,  and  in  the  various  disorders  of  the  stomach,  liver, 
and  intestines— and  possibly  even  of  more  remote  organs 
like  the  ovaries,  the  uterus,  and  the  bladder — the  admin- 
istration of  drugs  for  the  relief  of  these  disorders  may  l« 
referred  to  in  these  particular  instances  as  indirect  medi- 
cation of  the  car  ;  and  such  indirect  use  of  constitutional 
remedies  is  often  one  of  the  most  effective  procedures  in 
medical  Otology. 

The  opposite  side  of  the  question  1ms  been  very  ably  stated  by  Pr. 
Samuel  Theobald,  ol  Baltimore.  M.I..  in  an  article  which  appeared  in 
The  Mt.lirnl  yews  of  February    1  and   Is.  1882  (■'  The 
tional  Remedies  in  the  Treatment  of  liar  Diseaa  .- 

Albert  II.  Buck 

OTTAWA.  The  preceding  chart,  representing  the 
climate  of  the  city  of  Ottawa,  Canada,  is  here  introdt 
for  convenience  of  reference.  With  one  exception  the 
data  of  this  chart  are  identical  in  kind  with  those  stand- 
ing in  corresponding  columns  of  the  large  l*.  S.  Signal 
Service  charts  published  in  the  Handbook  ;  consequently 
a  detailed  explanation  of  its  figures  and  suffgestii 
the  method  of  usimr  the  chart  will  be  found  in  the  article 
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entitled  Climate  (vol.  ii. ,  pages  185  to  191).  The  excep- 
tion just  alluded  to  concerns  only  the  data  standing 'in 
columns  A  and  AA.  The  hours  of  the  tri-daily  observa- 
tions of  temperature  are  not  identical  with  those  given  in 
the  U.  S.  Signal  Service  charts.  For  the  careful  prepara- 
tion of  this  chart  I  am  indebted  to  the  Hon.  Charles  Carp- 
mael,  Superintendent  of  the  Canadian  Meteorological 
Service,  and  also  to  the  Hon.  H.  Beaumont  Small,  of  Ot- 
tawa, who  assisted  me  in  so  obtaining  it. 

Huntington  Richards. 

OVARIES,  DISEASES  AND  NEW  GROWTHS  OF 
THE.  It  is  impossible  for  anyone  to  appreciate  the  nat- 
ure and  extent  of  morbid  changes  within  the  ovary,  un- 
less he  has  familiarized  himself  with  the  normal  varia- 
tions in  its  physiological  anatomy.  These  variations  are 
so  great,  the  structure  and  functions  of  the  organ  are 
so  complex,  that  it  becomes  of  vital  importance  for  the 
Surgeon  to  be  provided  with  positive  criteria  of  its  health 
and  disease,  since  upon  his  hasty  decision  at  the  operat- 
ing-tablc  often  hangs  the  question  of  its  removal.  During 
the  period  of  sexual  activity  the  exterior  of  the  organ  pre- 
sents a  generally  smooth,  pearly,  glistening  appearance, 
relieved  by  occasional  vesicular  projections,  which  repre- 
sent matured  Graafian  follicles,  or  by  brownish  spots  and 
whitish  depressions  or  cicatrices,  the  sites  of  ruptured 
ovisacs.  It  is  important  to  note  that,  when  congested 
(as  during  menstruation)  an  ovary  may  increase  in  size, 
assume  a  more  spherical  shape,  and  a  pinkish  or  blu- 
ish hue,  while  the  senile  gland  is  small,  irregular,  of  a 
dead  white  color,  and  frequently  of  a  semi-cartilaginous 
consistence.  These  facts  should  be  borne  in  mind  in  con- 
nection with  the  diagnosis  of  acute  or  chronic  ovaritis. 

Theoretically,  it  is  difficult  to  find  an  ideal  ovary,  or 
one  in  which  a  careful  microscopical  search  does  not 
reveal  evidences  of  circumscribed  disease.  Practically, 
however,  we  may  be  content  to  assume  that  an  organ  is 
normal  which  discharges  its  functions  normally  and 
shows  no  morbid  changes  sufficient  to  impair  its  general 
integrity.  It  is  important  to  become  thoroughly  acquaint- 
ed with  the  appearance  of  the  normal  ovisac,  in  order  to 
form  an  intelligent  idea  as  to  the  presence  of  diseased 
conditions.  It  is  by  no  means  easy  to  decide  how  large 
a  Graafian  body  may  become  within  normal  limits,  or 
what  amount  of  fluid  may  collect  within  it  before  the 
diagnosis  "  hydrops  folliculi  "  becomes  justifiable.  The 
presence  of  several  vesicles  as  large  as  peas  on  the  sur- 
face, or  within  the  substance,  of  an  ovary  does  not  war- 
rant us  in  asserting  the  existence  of  functional  impair- 
ment, until  we  have  carefully  examined  the  stroma  for 
other  evidences  of  disease. 

Is  it  possible  to  distinguish  the  normal  ovary  by  the 
vaginal  touch  ?  Opinions  differ  on  this  point.  In  thin 
subjects  a  practised  hand  may,  indeed,  be  able  to  detect 
the  organ  by  the  bimanual,  or,  better  still,  by  the  rectal 
or  vesical  touch  ;  but  the  writer  has  no  hesitation  in  af- 
firming that  it  is  only  under  exceptional  circumstances 
that  this  can  be  accomplished.  Schultze  directs  that  the 
patient  be  placed  upon  her  back,  with  the  thighs  flexed 
and  rotated  outward,  so  as  to  render  the  psoas  muscles 
tense ;  the  inner  edges  of  the  latter  form  guides  to  the 
ovaries,  which  lie  at  points  equally  distant  from  the  mus- 
cles, Fallopian  tubes,  and  cornua  of  the  uterus.  The  or- 
gans may  also  be  displaced  downward  by  making  traction 
on  the  uterus  with  a  volsella,  and  are  then  accessible 
through  the  anterior  rectal  wall.  The  information  gained 
is,  of  course,  negative  ;  wc  have  not  yet  acquired  suffi- 
cient diagnostic  skill  to  recognize  slight  variations  in  the 
size  of  an  ovary  which  still  retains  its  position  at  the 
level  of  the  pelvic  brim. 

The  symptomatology  of  ovarian  disease  is  by  no  means 
clearly  defined,  as  will  be  inferred  by  a  review  of  the 
following  paragraphs  on  that  topic.  Just  as  we  have 
every  reason  to  anticipate  many  new  discoveries  in  the 
field  of  ovarian  pathology,  so  there  is  no  doubt  that  we 
may  yet  ascertain  the  true  origin  of  symptoms  now  re- 
ferred to  disease  of  the  ovaries.. 

The  element  of  pain  in  connection  with  affections  of 
the  pelvic  organs  is  one  on  which  great  stress  is  laid,  yet 


it  is  not  uncommon  to  find  that  the  peculiar  pain  de- 
scribed in  the  text-books  as  distinctly  "ovarian"  may 
coexist  with  perfectly  healthy  organs — in  short,  that  it 
may  be  due  to  disease  of  the  tubes,  or  to  the  presence  of 
peritonitic  adhesions.  Even  "  ovarian  dysmenorrhcea," 
so  clearly  defined  in  many  treatises  on  gynaecology,  is 
coming  to  be  regarded  by  thoughtful  men  as  more  or  less 
a  confession  of  ignorance,  since  it  is  a  matter  of  daily  ex- 
perience  that  pain  recurring  at  every  monthly  period  may 
be  due  to  several  causes,  some  of  which  are  still  problem- 
atical. I  believe  that  in  the  almost  unexplored  field  of 
functional  nervous  diseases  lies  the  solution  of  many 
problems  in  gynaecology  which  have  so  long  vexed  the 
minds  of  the  inquiring. 

The  various  symptoms  usually  referred  to  disease  of 
the  ovaries  will  be  described  and  commented  upon  in 
their  proper  place.  I  only  desire,  in  these  introductory 
words,  to  guard  the  reader  against  the  disappointment 
which  he  may  feel  at  the  brevity  and  apparent  vagueness 
of  the  sections  devoted  to  symptomatolog3r.  A  writer  on 
general  medicine  would  be  severely  criticised  if  he  de- 
scribed a  set  of  symptoms  as  possibly  belonging  to  a  cer- 
tain disease.  Why,  then,  should  not  a  gynaecologist,  who 
draws  largely  upon  his  imagination,  be  held  equally  ac- 
countable '! 

In  view  of  the  present  domination  of  the  operative  ten- 
dency in  gynaecology,  it  may  seem  necessary  to  offer  an 
excuse  for  dwelling  upon  the  palliative  treatment  of  ova- 
rian disease.  The  topic  is  not  a  popular  one,  but,  as  this 
article  is  written  for  general  practitioners,  I  cannot  resist 
the  temptation  to  remind  the  reader  that  such  treatment 
is  not  entirely  hopeless,  and  that  the  diseased  ovaries  are 
not  necessarily  shrouded  in  a  mystery  which  only  the 
laparotomist  can  penetrate.  The  surgical  side  of  the 
question  is  not  the  only  one,  and  there  is  hope  for  the  pa- 
tient in  the  office,  as  well  as  on  the  operating-table.  But 
this  question,  also,  is  in  a  transition  stage,  and  until  it  is 
settled  a  middle  course  is  the  safest. 

I.  Affections  of  the  Ovary  not  Resulting  in 
the  Formation  of  Tumors. — 1.  Malformations. — Ab- 
normalities in  the  development  of  the  ovaries  are  seldom 
recognized  during  life.  There  may  be  a  complete  ab- 
sence of  one  or  both  organs,  or,  more  commonly,  they 
may  be  present  in  a  rudimentary  condition.  Rarely,  a 
third  ovary  may  exist. 

Etiology. — Congenital  absence  of  both  ovaries  nearly 
always  co-exists  with  absence  or  arrested  development  of 
the  pelvic  organs.  One  ovary  may  be  absent  without  the 
existence  of  any  abnormality  in  the  uterus,  but,  as  a  rule, 
the  corresponding  half  of  the  latter  organ  is  rudimentary, 
or  the  tube  is  defective  in  its  outer  portion.  Arrested  de- 
velopment of  both  ovaries  is  the  most  common  of  these 
conditions,  and  is  generally,  though  not  always,  associ- 
ated with  pelvic  organs  of  an  infantile  type  and  with  re- 
tarded puberty.  The  individual  has  never  progressed 
beyond  the  state  of  childhood.  The  primary  cause  of 
this  phenomenon  is  unknown.  It  does  not  appear  to  be 
due  either  to  heredity  or  to  the  general  health  of  the 
woman,  which  is  usually  excellent.  The  influences  which 
govern  the  development  of  the  embryo  are  too  subtle 
to  allow  of  theorizing  on  the  subject.  Tait  calls  at- 
tention to  a  class  of  cases  in  which  the  growth  of  the 
ovaries  is  stunted  as  the  result  of  zymotic  diseases  during 
childhood,  especially  of  scarlet  fever.  The  pelvic  organs 
retain  their  infantile  type,  as  in  cases  of  congenital  arrest 
of  development.  Arrest  at  a  later  period  is  probably  the 
result  of  ovarian  disease,  and  will  be  considered  else- 
where. The  presence  of  an  accessory  ovary  has  been  ex- 
plained in  different  ways ;  by  some  the  extra  organ  is 
considered  as  a  cotyledon  or  outgrowth  from  the  original 
ovary,  while  others  regard  it  as  the  result  of  a  pathologi- 
cal process.  Peritonitis  in  the  foetus  (usually  of  syphi- 
litic origin)  leads  to  the  formation  of  bands  which  sepa- 
rate, and  eventually  cause  complete  detachment  of,  cer- 
tain portions  of  the  gland. 

Gross  Anatomy. — A  rudimentary  ovary  either  preserves 
the  elongated  shape  of  the  foetal  organ,  or  resembles  the 
adult  gland,  but  is  small  and  shrunken.  It  is  important 
to  distinguish  such  an  ovary  from  one  that  has  become 
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atrophied  physiologically,  <■>  as  the  result  of  disease-.  1 
have  found  ovaries  buried  in  old  adhesions,  and  bo 
shrunken  thai  ii  was  almost  impossible  to  id(  atify  them. 

The  i  udimentary  < dition  of  the  other  pelvic  organs  w  ill 

Berve  i"  confirm  the  diagnosis.  A  few  well  am  in  nticafa  d 
es are  on  record  in  which  a  third  ovary  existed;  in 
on<  instance,  Sin6ty  found  do  Less  than  half  a  dozen 
Bmall  pedunculated  bodies  growing  from  the  ovarj  "I  an 
infant,  onlj  one  ol  which,  however,  presented  the  normal 
Bti  ucture  of  the  gland. 

Minute  Anatomy. — The  histology  of  a  rudimentary 
ovary  points  clearly  to  an  arresl  of  development,  as  shown 
by  the  absence  or  imperfect  character  of  the  Graafian 
vesicles.  Klebs  has  called  attention  to  the  fact  that  in 
certain  cases  in  \\  bich  ingrowths  of  germinal  epithelium 
have  been  isolated  in  the  midsl  of  the  stroma,  without 
the  formation  of  vesicles  and  ova,  the  histological  struct- 
ure resembles  thai  of  the  testicle,  so  thai  il  portions  of 
the  ovary  became  separated  from  the  resl  of  the  organ 
(as  by  long-continued  constriction  by  bands  of  adhesions), 
doubt  might  arise  as  to  whether  the  subject  was  or  was 
nol  aii  hermaphrodite.  It  is  easy  to  see  now  much  im- 
portance raighl  attach  to  this  question  in  a  medico-legal 
light. 

Clinical  I  [istory. — A  woman  whose  ovaries  are  entirely 
absent  is  essentially  a  child.  Aside  from  the  imperfect 
condition  of  her  sexual  organs,  she  will  present  a  physi- 
eal  and  mental  development  corresponding  in  that  age. 
This  is  not  invariably  the  case,  as  I  have  Been  a  woman 
whose  interna]  genitals  wen;  entirely  wanting,  yet  the 
pudenda  were  of  normal  appearance,  and  the  patient  did 
not  differ  greatly  from  others  of  her  aire  and  condition. 
Sexual  feeling  is,  of  course,  absent,  or  nearly  so,  men- 
struation does  not  appear,  and  the  growth  is  stunted.  In 
some  instances  the  subject  presents  some  of  the  charac- 
teristics of  the  male  type — masculine  tone  of  voice,  ab- 
sence of  the  feminine  contour,  growth  of  hair  on  the 
chin  and  upper  lip,  etc.  Women  with  rudimentary  ova- 
ries may  be  assigned  to  two  classes — those  who  do  not 
menstruate  at  all,  and  those  in  whom  the  function  is  de- 
veloped only  to  be  arrested  after  a  few  years,  or  to  be  exer- 
cised at  infrequent  intervals.  The  history  of  the  former 
is  almost  identical  with  that  of  the  patients  in  whom  the 
glands  arc  entirely  wanting,  except  that  the  infantile  type 
is  almost  invariable.  Epileptic  attacks  are  common  in 
such  unfortunates.  More  commonly  we  meet  with  the 
following  history:  Puberty  is  delayed  (to  the  sixteenth 
or  eighteenth  yean,  its  approach  being  heralded  by  pelvic 

pains  which  seem  to  indicate  an  elfort  on  the  part  of  nat- 
ure to  establish  tin;  function.  After  a  few  months  these 
may  cease  entirely,  and  no  indications  may  exist  of  the 
returning  periods  ;  or  a  scanty  flow  may  appear  at  irreg- 
ular intervals,  and  then  cease  entirely.  Other  women 
may  menstruate;  with  some  regularity  for  three  or  four 
years,  although  the  amount  is  scanty,  and  then  cease. 
The  physical  development  of  such  subjects  is  imperfect, 
while  sexual  feeling  is  nearly  always  wanting. 

In  .Mr.  Tab's  opinion,  the  largest  class  of  patients  whose 
ovaries  may  fairly  be  regarded  as  nun  developed  consists 

of  women  whose  general  physical  condition  is  g i,  but 

whose  menstruation  is  delayed,  and  then  appears  with 
fair  regularity  for  eight  or  ten  years,  tie  flow  being  nor- 
mal in  quantity  but  accompanied  by  pain.     Not  only  is 

the  menopause  premature  in  these  Cases,  but  some  Blight 
cause  la  chronic  disease,  mental  anxiety,  etc.)  which 
would  not  affect  the  function  in  other  women,  may  ar- 
rest it  temporarily  or  completely.  In  other  words,  many 
ovaries,  although  not  strictly  rudimentary,  may  never 
become  sufficiently  developed  to  maintain  their  activity 
during  the  ordinary  period  of  sexual  life,  especially  if 
the  stimulus  of  marriage  is  wanting.  Such  patients 
as  tho>e  last  described  do  not,  of  course,  present  the 
same  general  evidences  of  arrested  development  as  do 

those    who   have   never  menstruated,   and   tin-   results  ol 

treatment  are  widely  different.  The  symptom  of  amen- 
orrheas being  the  most  important  .'lie.  it  is  evident  that 
much  care  must  be  exercised  in  discriminating  between 
amenorrheas  due  to  non-development,  and  that  arising 

from  general  or  local  disease. 


Diagnosis.— Having  obtained  Buch  a  history  as  the  one 
described,  we  should  note  the  general  appearance; 

of  the  patient,  remembering  that  anaemia  is  a  common 
cause  "i  amenorrha  a.     The  evidence  afforded  by  a  digi- 
tal examination  is  mainly  negative  ;  while  the  ex 
of  an  infantile  condition  of  the  vagina  and   uterus,  or  an 
entire  absence  of  these  organs,  u  ill  readily  lie  ■ 
little  information  will  be  gained  regarding  the  ovaries, 
even  though  the  patient  is  examined  per  rectum  and  un- 
der anaesthesia    'Die  absence  of  tenderness  on  palpation, 
or  of  any  appreciable  enlargement  of  the  glands,  may 
justify  the  inference  that  tin-  menstrual  irrcgulariti 
due  i"  impelled  development  rather  than  to  disease. 

We  ha\e  no  certain  means  of  ascertaining  during  lift 
the  presence  of  accessory  ovaries,  or  tie 
organ  ;  the  persistence  of  menstruation  after  the  removal 
of  both  ovaries  i>  no  Longer  regarded  as  an  evidence  that 
a  third  exist8.  We  decide  that  rudimentary  ovaries  are 
not  functionally  useless,  not  only  from  the  fact  that  men- 
struation persists,  but  from  the  tout  ensembU  of  the  indi- 
vidual, and  the  degree  of  development  of  the  uU 
question  to  be  established  by  a  careful  bimanual  exami- 
nation and  measurements  with  the  sound.  The  evidences 
of  some  disease  which  might  retard  menstruation  should 

be  BOUght   for. 

Prognosis. —  It  is  evident  that  encouragement  can  only 
be  offered  to  such  patients  as  have  shown  some  manifes- 
tations of  sexual  activity,  i.e.,  to  those  in  whom  the  other 
pelvic  organs  are  not  rudimentary. 

Treatment. — This  has  for  its  object  the  stimulation  of 
the  pelvic  circulation  and  with  it  the  awakening  of  the 
dormant  activity  of  the  ovaries  ;  it  will  be  successful 
according  to  the  extent  to  which  nature  lias  already  suc- 
ceeded in  establishing  the  menstrual  function.  An  at- 
tempt should  be  made  to  build  up  the  general  condition, 
if  it  is  poor,  by  the  use  of  tonics,  especially  iron,  maw 
sage,  electricity,  and  a  careful  attention  to  diet.  Asidfl 
from  the  drugs  which  are  usually  administered  for  the 
purpose  of  determining  an  increased  flow  of  blood  to  the 
pelvic  vessels  (iron  and  aloes  pill,  apiol.  binoxide  of  man- 
ganese), hot  hip-baths,  and  vaginal  douches  at  the  time 
of  the  expected  period,  applications  to  the  uterine  cavity, 
the  introduction  of  tents,  the  sound,  etc.,  have  been  rec- 
ommended. 

Electricity  is  doubtless  the  most  valuable  agent  which 
we  possess.  A  large  flat  sponge  connected  with  one  pole 
of  a  faradic  battery  should  be  placed  over  the  sacrum, 
while  the  other  pole  is  applied  alternately  over  either 
ovary,  a  current  of  moderate  strength  being  used.  This 
should  be  repeated  two  or  three  times  weekly,  the  treat- 
men!  being  continued  for  months  if  necessary.  A  still 
better  way  is  to  introduce  a  rheophore  into  the  uterine 
cavity,  while  the  other  pole  is  placed  over  the  fundus 
and  the  ovary.  If  the  faradic  current  produces  no  re- 
sult, galvanism  maybe  tried.  The  so-called  "  galvanic 
stem-pessary"  has  been  much  lauded  in  connection  with 
the  treatment  of  amenorrhea  of  ovarian  origin,  but  it  is 
by  no  means  certain  that  this  instrument  accomplishes 
anything  more  than  an  irritation  or  stimulation  of  the 
uterus;  the  existence  of  any  distinct  galvanic  action  is 
doubtful.  The  same  objections  exist  in  the  case  of  these 
steins  as  in  thai  of  oiher  intra-uterine  pessaries,  and  I 
cannot  see  any  advantage  which  they  povve-s  over  the 
rheophore.  Marriage  has  been  recommended  as  a  means 
of  developing  immature  ovaries  and  arousing  propi 
ual  feeling;  but  I  bis  >tip  should  not  be  taken  without  a 
full  understanding  on  the  part  of  all  parties  that  it  is 
purely  experimental.  It  is  true  that  many  women  who 
menstruated  imperfectly  or  not  at  all  before  marriage 
have  apparently  matured  afterward,  and  have  not  only 

had  a  normal  flow,  but  have  become  pregnant.  But 
there  art'  not  a  few  instances  in  which  neither  the  men- 
strual function  nor  sexual  feeling  is  quickened,  and  dis- 
appointment and  domestic  Ullliapi'ines-  result. 

•J.  Displacements  of  tfu  Ovary. — (a)  Hernia.  Hernia  of 
the  ovary  is  generally  a  congenital  displacement,  the  life 
guinal  canal  being  the  most  common  location.  Kiwiseh 
reports  a  rare  case,  in  which  the  ovary  was  found  in  the 
obturator  foramen,  while  Leopold  removed  an  ovary  and 
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the  left  cornu  of  the  uterus  which  formed  a  hernial  pro- 
trusion. An  acquired  hernia  of  the  ovary  may  also  be 
vaginal,  crural,  or  even  umbilical,  and  is  usually  associ- 
ate"! with  hernia  of  the  omentum  or  intestine.  A  ven- 
tral hernia  after  laparotomy  may  contain  the  uterus  and 
its  appendages. 

Etiolosry. — The  congenital  displacement  of  the  ovaries 
into  the  inguinal  canal,  or  even  into  the  labia  majors,  is 
explained  by  reference  to  the  descent  of  the  testes — in 
fact,  in  many  recorded  cases  of  supposed  hernia  of  the 
ovary  the  organs  were  really  testicles,  so  that  the  ques- 
tion of  hermaphroditism  might  readily  arise.  Acquired 
hernia  can  only  occur  when  the  attachments  of  the  ovary 
are  unusually  long  or  relaxed  ;  the  tube  is  commonly  dis- 
placed at  the  same  time.  The  displacement  may  occur 
simultaneously  with  an  inguinal  hernia  as  the  result  of 
a  strain  or  fall  Weinlechner(  Wienermed.  Wochenachrifl, 
1877)  mentions  an  example.  It  is  somewhat  apt  to  occur 
during  the  general  relaxation  of  the  pelvic  organs  and 
of  their  attachments,  after  delivery.  Tait  has  described 
cases  of  congenital  absence  of  the  broad  ligaments  ;  un- 
der these  circumstances  the  range  of  mobility  of  the  ova- 
ries might  be  considerable. 

Gross  Anatomy. — "When  situated  in  the  inguinal  canal 
(the  congenital  variety  is  confined  to  this  region)  or  la- 
bia majora,  the  ovaries  appear  as  small  tumors  about 
the  size  of  a  pigeon's  egg,  and  closely  resembling  testicles 
in  shape  and  consistence.  Sometimes  they  are  readily 
reducible,  but  more  often  they  are  fixed  by  adhesions. 
Strangulation  is  not  a  rare  accident.  If  intestine  or 
omentum  is  present  in  the  sac,  the  presence  of  the  ovary 
may  not  be  suspected.  The  coverings  of  the  hernia  are, 
of  course,  the  same  as  those  of  the  omental  or  intestinal 
variety.  Englisch  found  the  hernia  double  in  one-third 
of  the  reported  cases.  The  displaced  ovary  may  undergo 
cystic  or  even  carcinomatous  degeneration,  or  it  may  be- 
come atrophied. 

Minute  Anatomy. — The  identity  of  the  ovary  will  be 
revealed  hy  the  microscope.  The  presence  of  Graafian 
vesicles  and  ova  will  clear  up  any  doubt  which  may  ex- 
ist as  to  the  true  sex  of  the  subject.  It  should  be  remem- 
hered  that  not  only  do  these  displaced  ovaries  bear  a 
close  resemblance  to  testicles  macroscopically,  but  the 
minute  anatomy  of  the  former,  if  these  are  undeveloped, 
is  quite  similar  to  that  of  the  male  organ.  That  a  her- 
nial ovary  may  remain  functionally  perfect  is  proved  his- 
tologically as  well  as  physiologically. 

Clinical  History. — A  patient  with  this  displacement  of 
the  ovary  will  ordinarily  state  that  she  has  long  noticed  a 
small  lump  in  one  or  both  groins  or  labia,  which  may  re- 
main stationary  or  disappear  when  she  lies  down.  The 
swelling  may  not  have  attracted  her  attention  until  pu- 
berty, when  she  began  to  notice  that  just  before  the  ap- 
pearance of  the  menstrual  flow  it  became  enlarged  and 
tender,  returning  to  its  previous  condition  after  menstru- 
ation. Pressure  on  the  tumor,  she  has  noticed,  causes  a 
peculiar,  sickening  pain,  or  even  nausea.  Facts  regarding 
the  sexual  feeling  will  mainly  be  negative.  With  this 
history  we  should  be  led  to  suspect  the  nature  of  the  en- 
largement. The  displaced  ovary  may  become  the  seat  of 
inflammation,  or  it  may  become  incarcerated,  when  the 
symptoms  will  be  more  grave. 

Diagnosis. — This  will  be  based  upon  the  location  and 
character  of  the  swelling,  the  manner  in  which  it  is  af- 
fected by  the  menstrual  nisus,  its  tenderness  on  palpa- 
tion, and  the  reflex  symptoms  which  may  result  from 
pressure  upon  it.  Thus,  nausea  has  frequently  been  no- 
ticed, and  in  one  instance  Routh  ("Trans.  Royal  Med. 
and  Chir.  Soc,"  Lancet,  January  28,  1882)  caused  marked 
sexual  excitement  by  pressing  on  the  inguinal  tumor.  In 
examining  a  supposed  hernia  of  the  ovary  we  have  not 
only  to  differentiate  it  from  an  ordinary  hernia  and  from 
hydrocele  of  the  round  ligament,  from  parietal  and  peri- 
toneal tumors,  but  to  decide  whether  the  hernia  consists 
of  the  ovary  alone  (with  the  corresponding  tube),  or  of 
the  ovary  plus  intestine,  omentum,  or  inflammatory  ad- 
hesions. An  ovary  situated  near  the  external  ring,  or 
in  the  labium,  can  nearly  always  be  felt  as  a  distinct  cir- 
cumscribed tumor,  dull  on  percussion  and  without  any 
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impulse  on  coughing.  If  it  is  readily  reducible,  of 
course  the  diagnosis  of  hernia  of  the  ovary  is  rendered 
higrbly  probable.  A  careful  bimanual  examination  of 
the  uterus  will  sometimes  throw  light  upon  the  question  ; 
if  this  organ  be  moved  by  means  of  the  hand  or  a  sound, 
traction  will  be  made  upon  the  hernia.  The  physician 
may  lie  called  upon  to  decide  whether  the  hernial  protru- 
sion is  an  ovary  or  a  testicle,  i.e.,  whether  the  subject  is 
an  hermaphrodite  or  not.  The  decision,  as  before  stated, 
is  sometimes  difficult  ;  if  the  pelvic  organs  are  well  de- 
veloped, and  if  the  menstrual  disturbance  is  present,  there 
can  be  no  reasonable  doubt  as  to  the  true  sex. 

As  regards  the  various  forms  of  acquired  hernioe  of 
the  ovary,  it  must  be  acknowledged  that  the  diagnosis 
is  often  doubtful,  especially  if  the  gland  cannot  be  iso- 
lated. Acquired  hernia  is  usually  reducible,  congenital 
hernia  seldom  ;  the  ovary  in  the  former  case  ma  jr,  however, 
become  incarcerated  together  with  intestine  or  omentum. 
The  periodical  pain  and  enlargement  of  the  imprisoned 
mass  should  lead  one  to  think  of  the  possibility  of  its 
containing  an  ovary.  Vaginal  hernia  {ovariocele  vaginalis) 
is  realty  an  exaggerated  degree  of  prolapsus  ;  in  order 
that  the  gland  may  sink  down  behind  the  vagina  and 
form  a  protrusion  in  the  posterior  wall  of  that  canal,  it  is 
necessary  that  there  should  be  a  rupture  or  relaxation  of 
the  deep  pelvic  fascia.  The  diagnosis  is  not  so  easy  as  it 
may  seem  to  be,  especially  if  the  enlargement  appears 
near  the  vulva  ;  it  may  be  mistaken  for  a  small  scybal- 
ous mass,  a  cyst,  abscess,  or  tumor  of  the  vaginal  wall. 

Prognosis. — Congenital  hernia?  of  the  ovary,  being  situ- 
ated in  the  inguinal  canal  or  at  its  termination,  and  be- 
ing irreducible,  are  subject  to  some  of  the  same  compli- 
cations as  the  ordinary  variety.  As  the  gland  is  subject 
to  periodical  congestion,  as  well  as  to  disease,  the  tendency 
to  which  is  increased  by  its  abnormal  position,  it  can  read- 
ily be  understood  that  strangulation  may  occur  and  may 
lead  to  a  fatal  termination.  Cystic  degeneration  may  oc- 
cur, and  an  ovarian  cyst  has  been  removed  from  the  re- 
gion of  the  external  inguinal  ring. 

The  prognosis  in  acquired  hernia  differs  in  different 
cases  ;  the  hernia  is  generally  reducible,  but  inflammatory 
complications  sometimes  occur,  leading  to  suppuration 
and  peritonitis.  If  the  ovary  is  adherent  to  a  displaced 
organ  it  will  share  in  the  accidents  to  which  that  organ  is 
liable.  A  vaginal  hernia  is  exposed  to  frequent  injury, 
so  that  the  ovary  is  liable  to  become  inflamed,  especially 
if  it  is  irreducible. 

Treatment. — This  may  be  described  as  palliative  and 
radical  or  curative.  If  the  hernia  is  reducible  taxis 
should  be  employed,  a  suitable  pad  or  truss  being  ad- 
justed ;  it  is  hardly  necessary  to  add  that  manipulation 
of  a  displaced  ovary  should  be  as  gentle  as  possible.  If 
taxis  has  been  tried  unsuccessfully,  it  is  well  to  apply 
continued  pressure  (hydrostatic,  or  by  sand-bags).  If  the 
ovary  cannot  be  replaced,  it  must  be  protected  by  a  con- 
cave pad  or  a  truss,  pain  being  relieved  by  the  usual 
means.  Local  applications  should  be  used  with  circum- 
spection during  the  menstrual  period,  lest  the  physio- 
logical be  converted  into  a  pathological  congestion. 

In  the  operative  treatment  of  this  displacement  the  sur- 
geon will  be  governed  by  two  considerations,  the  relief 
of  pain,  ami  the  saving  of  life.  Even  the  most  conserv- 
ative will  admit  the  wisdom  of  removing  ovaries  which 
are  practically  useless  and  are  prone  to  become  diseased, 
if  they  are  not  already  so,  especially  as  the  operation  is 
not  as  dangerous  as-  laparotomy. 

(b)  Prolapse  of  (lie  Ovary.  Reference  has  been  made, 
not  only  to  the  attachments  of  the  ovary,  but  to  its  nor- 
mal range  of  mobility,  as  determined  by  the  distention  of 
the  bladder  as  well  as  by  the  enlargement  of  the  uterus 
during  pregnancy.  The  reader's  attention  is  also  called 
to  the  physiological  variations  in  size  and  weight  which 
the  gland  presents  during  the  menstrual  and  puerperal 
periods.  Bearing  these  facts  in  mind,  he  will  readily  see 
how  a  disturbance  of  the  delicate  adjustment  of  the  or- 
gan, by  an  abnormal  increase  in  its  weight,  a  weakening 
or  relaxation  of  its  supports,  or  an  unusual  traction  upon 
it,  may  cause  it  to  change  its  position,  and  sink  downward 
toward  the  pelvic  floor.     Prolapse   arising  from  an  en- 
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mm  mi  of  the  ovarj  la  ih<    result  of  causes  to  be  stud- 
ied subsequently  in  connection  with  diseases  of  the  organ  ; 
unlike'  hernia,  it  is  secondary  to,  or  symptomatic  of , 
patholo  ii  d  condition  of  the  pelvic  organs. 

\n  ovary  may   become  prolapsed  because 
its  wei  i"  Buch  an  extei  !  i  rcome  its 

natural  supports  ;  the  ovarian  ligament  may  be  Btretched 
during  pregnancy  and  may  fail  to  regain  its  former  tone 
after  parturition  1 1  In-  ovary  increasing  in  size  at  the  same 
time) .  or  the  organ  may  bedi  of  place  bj  the  ad- 

hesions resulting  from  Localized  peritonitis.  Displace- 
in'  ii  -  from  these  causes  is  independent  of  changes  in  the 
ition  of  the  uterus.  The  ovarian  attachments  are  fre- 
quently over-stretched  by  the  weight  of  a  retroverted  or 
prolapsed  uterus,  while  in  complete  inversion  of  that 

i  lie  ovaries  maj  be  dragged  downward  into  the  infun- 
aibulum.  An  intra  pelvic  growth  may  displace  an  ovary, 
but  ii  is  a  question  it'  this  is  an  example  of  true  prolapse. 
Although  prolapse  is  a  frequent  accompaniment  of  retro- 
flexion, the  ovaries  are  fell  in  Douglas's  pouch  in  acquired 
anteflexion  more  frequently  than  is  commonly  supposed 
In  general,  I  bave  noticed  thai  the  ovaries  are  most  often 
displaced  in  connection  with  flexions  which  are  clearly 
caused,  or  aggravated,  bj  peri-uterine  inflammation,  bo 
that  it  would  seem  as  if  the  traction  of  adhesions  was  an 
important  factor  in  producing  the  displacement.  In  a 
small  number  of  cases  the  condition  may  be  regarded  as 
congenital. 

Anatomy.  —  In  true  or  primary  prolapse  (called  by 
Olshausen,  descensus  ovariorum)  the  ovary  sinks  below 
its  normal  plane,  while  the  uterus  remains  in  posi- 
tion. In  lesser  degrees  of  dislocation  the  organ  may  be 
only  Blightly,  if  at  all,  enlarged,  while  the  infundibulo- 
pelvic  ligament  is  longer  than  usual;  in  mure  marked 
cases  the  ovary  will  be  found  behind  the  uterus,  lying 
just  above  the  level  of  the  Bacro-uterine  ligaments  in  that 
portion  of  the  posterior  fossa  which  Polk  has  called  the 
"retro-ovarian  shelf."  In  extreme  dislocation  it  will 
lie  at  the  bottom  of  Douglas's  pouch.  I  have  rarely,  if 
ever,  found  the  ovaries  exactly  in  the  lateral  pouches  un- 
less they  were  fixed  there  by  adhesions.  The  left  ovary 
is  more  commonly  prolapsed,  not  only  because  it  is  more 
subject  to  disease,  but  by  reason  of  its  greater  enlarge- 
ment during  pregnancy.  Several  influences  tend  to  pro- 
duce this  condition,  chief  among  which  is  the  valveless 
state  of  the  left  spermatic  vein,  whereby  that  vessel  is  af- 
fected by  an  obstruction  in  the  general  circulation.  The 
conformation  of  Douglas's  pouch  allows  the  lefl  ovary 
to  sink  to  a  lower  level  than  the  right,  and  hence  to  be 
more  accessible  to  the  examining  finger.  This  may  ac- 
count to  some  extent  for  the  comparative  frequency  with 
which  prolapse  is  detected  on  that  side,     simultaneous 

primary  dislocation  of  both  ovaries  is  not  common.  The 
ovary  is  rarely  found  in  front  of  the  uterus  or  between 
the  uterus  and  the  bladder;  this  displacement  is  nearly 
always  the  result  of  a  former  peritonitis.  As  regards  the 
condition  of  the  displaced  organ,  it  may  be  said,  broadly, 
that  ii  is  usually  the  seal  of  disease,  but  it  is  not  always 

Casy    to    affirm    whether    the    disease    existed    b< 

prolapse,  or  was  caused  by  the  continued  congestion  re- 
sulting from  obstruction  01  the  ovarian  vessels ;  it  i — 
erally  safe  to  assume  that  disease  originally  existed  and 
that  it  was  aggravated  by  the  abnormal  position. 

Subinvolution  of  the  uterus  is  a  frequenl  cause  of  re- 
troversion; as  the  beav]  organ  inclines  backward,  de- 
cided traction  is  exercised  upon  the  infundibulo-pelvic 
ligaments,  the  ovaries  being  drawn  backwards  and.  down- 
wards, so  that  they  lie  near  the  uterus  and  somewhat  in 
t rout  of  it .  Quite  different  i-  tin-  condition  if  the  ovarii  a 
are  tixed  (together  with  the  uterus),  by  adhesions  which 
compress  their  vessels,  hinder  their  periodical  enlargement, 
and  imprison  the  organs  at  the  bottom  of  Douglas's  pouch 

against  the  rectum,   where  they  are  constantly  subject  to 

disturbing  influences  (defecation,  coition,  etc.) ;  they  will 
then  invariably  be  found  to  tic  diseased,  and  the  disease 
may  fairly  be  regarded  in  this  instance  as  secondary  to 
the  displacement.  A  curious  condition  sometimes  en- 
countered at  the  examining-table  (less  often  by  the  pa- 
thologist) is  imprisonment  of  an  otherwise  movable  ovary 


beneath  the  fundus  of  g  ret  rollexec]   uterus  ;   if  the  hitler 

can  be  raised  the  ovary  may  he  liberated. 

Dislocation  of  one  or  both  ovaries  as  the  result  of  per- 
itonitis, or  associated  with  disease  of  the  tubes,  i-  fre- 
quently observed  at  autopsies  .  the  pathological  conditions 
an-  ill!  n  so  complicated  that  it  i-  impossible  to  trace  the 
sequence.  The  uterus  may  or  may  not  be  displaced.  It 
is  a  question  how  far  many  of  these  displaced  ovaries 
can  be  regarded  as  prolapsed,  since  it  is  impossible  to  an 
whether  they  originally  sank  below  their  normal  plane 
as  the  resull  of  enlargement  due  to  disease,  or  w  ere  drawn 
. aid  by  peritonitic  adhesions. 

Clinical  Hi-lory. — Since  prolapse  is  a   consequet 

and  not  a  disease  itself,  many  of  the  symptom! 
an-  those  of  chronic  ovaritis  and  will  be  described  in  de- 
tail subsequently.  The  subjective  symptoms  referred  to 
the  mechanical  condition  will  readily  be  understood  on 
recalling  the  relation- of  an  ovary  when  lying  in  Doug! 
ouch.  Prom  its  close  proximity  to  the  rectum,  it  is 
liable  to  be  affected  by  the  passage  of  fa>ces,  especially 
when  constipation  exists,  as  it  usually  does  in  women. 
patienl  will  complain  of  darting,  sickening  pains 
during  defecation,  which  may  per-ist  long  after  the 
bowel  has  been  emptied  Nausea,  or  even  sexual  excite- 
ment, may  be  caused  by  the  presence  of  hardened  fecal 
masses.  The  unfortunate  patient  look-  forward  with 
dread  to  every  movement  of  the  bowels,  and  feels 
pletely  exhausted  for  hours  afterward.  Keflex  disturb- 
especially  frequent  micturition,  vesical  and  rectal 
tenesmus) are  often  present.  Exposed  as  the  sensitive 
organ  is  to  injury  from  the  side  of  the  vagina,  dyspareoj 
painful  coition — is  a  common  symptom.  Locomo- 
tion is  attended  with  sickening  pain  in  the  sacrum  and 
inguinal  region,  especially  the  left,  the. pain  shootraJ 
down  the  thigh  along  the  genito-crural  nerve.  G 
reflex  neuralgias  arc  often  noticed,  the  breast  being  a 
common  scat  of  this  distressing  complication.  In  my 
experience  mammary  neuralgia  is  usually  confined  to  the 

sid i  which  is  the  affected  ovary.     Dysmenorrhcea,  as 

may  be  inferred,  is  more  or  less  marked.  As  a  result  of 
her  Bufferings  the  mind  of  the  unhappy  woman  may  l>c 
affected  and  suicidal  tendencies  are  sometimes  noted. 
This  brief  picture  represents  the  main  symptoms  of  a 
well-marked  case  of  prolapsed  and  diseased  ovary  ;  the 
reader  urns1  not  suppose  that  these  are  invariably  pi 
I  have  seen  many  cases  in  which  the  condition  would 
not  have  been  suspected  from  the  subjective  history.  It 
is  the  enlarged  tender  organ,  tixed  by  adhesions  above 
the  vaginal  fornix,  that  occasions  such  distressing  phe- 
nomena  ;  the  small  movable  ovaries  which  follow  a  retro- 
verted  uterus  in  its  ascent  and  de-cent  are  not  so  likely 
to  give  trouble,  unless  one  of  them  happens  to  be  , 
between  the  fundus  and  the  sacrum,  a-  Goodcll  si:_ 
I  cannot  believe  that  this  i-  a  very  frequent  accident.  It 
i-  doI  always  easy  to  differentiate  the  uterine  from  the 
ovarian  symptoms,  such  as  monorrhagia,  which  might 
lie  ascribed  to  chronic  inflammation  of  either  organ. 

Diagnosis. — This  is  seldom  difficult.  It  involves  the 
practice  of  the  most  elementary  principles  of  gj 
logical  examination.  With  the  exercise  of  ordinary  care 
every  physician  ougbl  to  in-  able  to  detect  a  prolapsed 
ovary,  even  if  he  has  never  felt  one  before.  With  the 
patient  on  the  back,  the  examining  finger  is  introduce! 
into  the  vagina  and  determines  first  the  position  of  the 
uterus — whether  the  fundus  is  anterior  or  posterior;  in 
the  former  case  the  finger-tip  is  slipped  backward  over 
:\i\  into  the  posterior  fornix,  where  a  body  will 
be  felt,  generally  on  the  left  side,  varying  in  size  from 
an  almond  to  an  English  walnut.  It  may  slip  away  from 
the  finger,  or  remain  fixed  ;  pressure  upon  it  prod 
peculiar,  sickening  pain,  which  may  be  intense  at 
tended  with  the  phenomena  above  described.  If  the 
uterus  is  retroverted  or  retroflexed,  the  ovary  will  lw 
felt  below,  or  a  little  to  one  side  of  it.  If  tin 
terier  fornix  is  deep,  or  the  ovary  small  ami  not  com- 
pletely prolapsed,  it  may  be  overlooked,  even  by  an  ex- 
pert, especially  if  tin-  patient  i-  examined  only  upon  the 
back,  [t  is  a  good  routine  practice  to  explore  the  poste- 
rior Cul-de-SaC  while  the  woman  i-  in  the  left  lateral  post- 
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ure,  as  the  perineum  can  be  pushed  upward  at  least  half 
;in  inch,  so  that  the  linger  reaches  that  additional  distance 
along  the  posterior  vaginal  wall. 

A  prolapsed  ovary  may  he  mistaken  for  a  mass  of 
hardened  faeces,  an  inflammatory  exudation,  the  fundus 
of  a  retroflexed  uterus,  or  a  small  subperitoneal  fibroid, 
and  vice  versa.  Scybala,  high  up  in  the  rectum,  may 
closely  simulate  ovaries,  and  I  do  not  regard  the  error 
as  entirely  inexcusable;  it  will  be  noticed  that  the  for- 
mer lie  behind  the  uterus  rather  than  to  one  side  of 
it,  and  that  if  one  of  them  is  imprisoned  between  the 
li n;:er-tip  and  the  sacrum,  it  is  soft  and  compressible, 
while  an  ovary  either  slips  away,  or  pressure  upon  it 
causes  the  characteristic  "  ovarian  "  pain.  But  some  dis- 
placed ovaries  are  remarkably  insensitive,  while  nervous 
patients  may  complain  of  severe  pain  when  the  rectal 
wall  is  touched.  A  small  pelvic  abscess,  or  the  remains 
of  a  former  inflammation,  may  resemble  an  ovary.  Pal- 
pation may  cause  pain,  but  it  is  rather  of  a  sore,  aching 
character  ;  the  enlargement  is  more  diffuse  than  that  of 
a  prolapsed  ovary,  and  the  patient  allows  firmer  pressure 
to  be  made  upon  it  without  flinching.  The  fundus  of  a 
retroflexed  uterus  is  directly  continuous  with  the  cervix  ; 
the  cautious  use  of  the  probe  (not  (he  sound  at  the  first 
examination)  will  throw  light  upon  the  question.  By 
placing  the  patient  upon  the  hands  and  knees,  or  even  in 
Sims's  posture,  the  uterus  may  be  replaced,  when  the 
tumor  will  disappear.  A  pedunculated  subperitoneal 
fibroid  must  be  distinguished  from  an  ovary  by  its 
trreater  hardness  and  the  absence  of  pain  on  pressure ; 
when  the  fibroid  growth  is  surrounded  by  recent  perito- 
nitie  adhesions  a  differential  diagnosis  from  the  exami- 
nation alone  may  be  impossible.  Several  complicated 
conditions  might  be  mentioned  in  which  a  positive  opin- 
ion i<  withheld  by  the  most  experienced.  Cystic  degen- 
eration of  the  displaced  ovary,  accompanying  enlarge- 
ment of  the  tube,  etc. ,  may  complicate  simple  prolapse. 
The  question  of  the  diagnosis  of  salpingitis  has  been  dis- 
cussed elsewhere  (vol.  iii.),  but  I  would  simply  add,  in 
passing,  that  the  daily  experience  of  both  the  laparoto- 
mist  and  the  pathologist  proves  that  a  small  tumor  be- 
hind, and  a  little  to  one  side  of,  the  uterus  may  be  an  en- 
larged  ovary,  or  tube,  or  both,  or — neither.  The  reader 
should  bear  in  mind  the  possibility  of  anterior  disloca- 
tion of  the  ovary,  when  the  organ  will  be  felt  through 
the  anterior  fornix. 

Prognosis. — As  regards  the  displacement,  simply  as  a 
displacement,  the  prognosis  concerns  the  possibility  of 
reposition  of  the  ovary  to  its  normal  plane  and  its  main- 
tenance there.  If  the  uterus  is  retroverted  at  the  same 
time,  and  can  be  replaced,  the  prognosis  for  an  ultimate 
cure  is  good  ;  under  any  other  circumstances  I  have  no 
hesitation  in  saying  that,  in  spite  of  the  vast  amount  that 
has  been  written  on  this  subject,  gynaecologists  have  not 
met  with  very  flattering  success  in  their  attempts  at  cu- 
rative treatment.  A  patient  with  a  prolapsed,  tender, 
immovable  ovary  offers  a  discouraging  prospect  to  a  spe- 
cialist whose  tendencies  are  not  especially  surgical.  We 
may  assure  such  a  patient  that  with  strict  attention  to 
hygienic  measures,  as  well  as  with  local  treatment,  she 
may  improve  in  the  course  of  a  few  months  so  that  her 
life  will  become  more  bearable ;  but  it  would  be  either 
Foolish  or  dishonest  to  promise  her  that  her  ovaries  could 
ever  be  completely  replaced.  When  the  additional  ele- 
ment of  tubal  disease  is  introduced,  the  prognosis  be- 
still  more  gloomy,  because  now  the  woman's  life, 
in  addition  to  her  comfort,  is  in  danger. 

Treatment. — This  is  essentially  local,  and,  unfortu- 
nately, the  results  are  not  particularly  brilliant.  If  oopho- 
ritis is  present,  that  condition  should  receive  due  atten- 
tion; a  diseased  ovary,  when  resting  in  Douglas's  pouch, 
is.  of  course,  more  accessible  to  treatment  than  when  it  is 
higher  up  in  the  pelvis.  Disturbing  elements  are  to  be 
eliminated  as  far  as  possible  ;  the  bowels  must  be  moved 
daily  by  mild  laxatives  or  enemata,  the  general  health 
must  in-  improved,  and  physiological  rest  must  be  main- 
tained, especially  at  the  menstrual  periods.  Sexual  in- 
tercourse, if  permitted  at  all,  must  be  duly  regulated  ; 
when  the  act  is  attended  by  severe  paiu  and  au  increase  in 


the  local  tenderness,  the  physician  will  do  well  to  see  the 
patient's  husband  and  to  explain  to  him  that  without  bis 
co-operation  treatment  is  almost  useless.  The  bromides 
sometimes  appear  to  exercise  a  happy  sedative  effect, 
while  ergotin  tends  to  relieve  congestion  if  administered 
before  and  during  the  periods  ;  Tait  recommends  highly 
a  combination  of  the  latter  with  the  bromide  and  chlo- 
rate of  potash,  while  Goodell  administers  one-twenty- 
fourth  of  a  grain  of  corrosive  sublimate  with  five  grains 
of  chloride  of  ammonium  thrice  daily. 

As  regards  the  local  treatment,  it  may  be  stated  briefly, 
that  if  a  prolapsed  ovary  is  movable  it  should  be  lifted 
out  of  harm's  way  by  means  of  an  appropriate  pessary  ;  if 
it  is  fixed,  a  fair  trial  should  be  made  of  palliative  meas- 
ures, such  as  hot  vaginal  injections,  applications  of  iodine, 
galvanism,  and  the  introduction  of  glycerin-tampons,  be- 
fore the  last  resort  is  tried — laparotomy.  When  the  uterus 
is  retroverted,  the  replacement  of  the  organ  is  often  suf- 
ficient, without  any  special  appliance  for  keeping  tin; 
ovaries  in  position  ;  it  is  generally  advisable  to  throw  the 
fundus  well  forward,  and  to  this  end  a  sharp  curve  is 
given  to  the  upper  portion  of  the  pessary,  or  the  poste- 
rior cross-bar  is  made  broad  and  thick  (bulb-pessary),  so 
as  to  distend  the  posterior  fornix  to  its  greatest  extent, 
and  thus  to  elevate  the  displaced  organs.  Unfortunately, 
the  latter  are  often  so  sensitive  that  they  will  not  tolerate 
the  pressure  of  the  cross-bar  ;  the  gynecologist  is  driven 
to  his  wit's  end  in  such  cases  to  devise  some  means  of 
keeping  up  the  ovaries  without  exercising  direct  press- 
ure upon  them.  The  rectum  and  sacral  nerves  may  also 
resent  continued  pressure.  The  cross-bar,  or  the  entire 
instrument,  may  be  made  of  soft  rubber1,  or  au  air-cush- 
ion or  Gariel  pessary  may 'be  introduced  with  advan- 
tage ;  we  thus  lessen  the  pressure,  but  at  the  expense  of 
the  actual  supporting-power,  since  soft-rubber  pessaries 
soon  lose  their  shape.  Sometimes  a  hard-rubber  instru- 
ment may  be  moulded  in  such  a  way  that  there  is  an  in- 
dentation at  the  point  where  it  is  liable  to  press  upon  the 
ovary.  By  this  simple  expedient  a  patient  is  enabled  to 
wear  an  ordinary  bulb-pessary,  after  she  has  tried  every 
variety  of  supporter  in  vain,  while  the  attendant  who 
succeeds  in  overcoming  the  difficulty  will  receive  no 
little  credit.  In  some  cases  it  is  impossible  to  keep  the 
ovaries  elevated,  even  when  the  uterus  is  in  position. 
They  descend  behind  the  cross-bar  and  are  nipped  be- 
tween it  and  the  rectum.  The  remedy  is  sometimes  so 
much  worse  than  the  disease  that  patients  prefer  to  en- 
dure the  distress  occasioned  by  retroflexion  and  pro- 
lapsed ovaries  rather  than  wear  an  instrument.  Dr. 
Campbell's  method  of  pneumatic  reposition  of  the  dis- 
placed organs,  by  placing  the  patient  in  the  knee-chest 
position  and  opening  the  vagina  to  allow  the  air  to 
distend  it,  may  be  applied  with  advantage  to  cases  in 
which  the  ovaries  are  freely  movable.  B}'  repeating 
this  manoeuvre,  at  least  twice  daily,  the  strain  upon 
the  relaxed  ligaments  and  vessels  is  relieved,  so  that  the 
latter  tend  to  recover  their  tone,  while  the  patient  ex- 
periences a  decided  amelioration  of  her  symptoms.  A 
firm  tamponade  is  another  temporary  expedient  for  ele- 
vating prolapsed  ovaries,  in  the  hope  that  they  may  eventu- 
ally remain  out  of  harm's  way  ;  the  advantages  of  the 
cotton  tampon  is  that  it  accomplishes  the  same  result  as 
a  pessary  without  exerting  the  same  painful  pressure. 
Bozeman's  method  of  packing,  or  "  columning,"  the  va- 
gina, with  the  patient  in  the  knee-chest  position,  offers 
superior  advantages,  since  it  includes  the  two  elements — 
pneumatic  reposition  and  firm,  continued  pressure. 

The  Weir  Mitchell  rest-cure  is  another  indirect  method 
of  treatment  in  these  cases,  for  the  details  of  which  the 
reader  is  referred  to  that  author's  works.  In  a  certain 
proportion  of  cases  of  prolapsed  ovaries  the  question  of 
operative  treatment  will  naturally  arise.  The  reader  will 
be  governed  by  the  urgency  of  the  symptoms,  the  solici- 
tations of  the  patient,  and  by  his  own  conscience.  Re- 
membering that  a  movable  prolapsed  ovary  is  always  sus- 
ceptible to  palliative  treatment,  the  general  practitioner 
(who  will  generally  be  found  on  the  side  of  conservatism) 
will  be  slow  to  recommend  a  radical  operation  ;  when  the 
organ  is  fixed,  it  is  another  matter,  as  we  shall  see.     An  in- 
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ipcration  has  bei  ed,  and  successfully  p<  r 

Formed,  bj  Dr  Lmlach,  of  Liverpool;  h  Lb,  in  effect,  a 
bold  application  of  the  process  of  shortening  the  round 
ligaments  foi  tin  curt  of  uterine  displacement.  OOphor- 
rhaphj .  as  it  Is  termed,  consists  in  opening  the  abdomen, 
Bhortenin  ixed  Infundibulo-pelvic  ligament,  and 

Buturing  ii  anew  to  the  bilum  of  the  prolapsed  ovary, 
which  is  thus  maintained  in  its  normal  position.     While 
the  displacement  is  thus  corrected,  no  guarantee  is  of- 
i  thai  the  organ  will  remain  permanently  elevated, 
Is  there  reason  to  believe  thai  il  «  ill  be  cured  if  act- 
ually diseased.     Pew  operators  a)  the  present  day  would 
ess  sufficient  self-restraint  to  stop  short  of  actual  ex- 
tirpation. 

When  an  ovary  has  become  fixed  in  an  abnormal  po- 
sition  as  the  result  of  peritonitis,  the  prospects  ofsu 
cess  from  palliative  treatment  are  nol  very  encouraging, 
The  gynaecologist  whose  tendencies  are  non-surgical 
musl  acknowledge  that  bis  resources  are  as  crude  as  they 
are  Limited.  Two  indications  are  clearly  presenl  to  raise 
the  prolapsed  organ  and  to  diminish  its  tenderness.  The 
first  will  be  accomplished  (if  it  can  be  accomplished  at 
all)  by  a  persistent,  systematic  use  of  the  tampon,  the 
latter  bj  hoi  vaginal  injections,  local  applications  to  the 
fornix,  and  cotton  snaked  in  some  emollient.  Electricity, 
ii  should  be  emphasized,  is  a  valuable  adjuvant;  local 
massage  is,  from  the  nature  of  the  case,  practically  out 
of  the  question.  The  following  brief  outline  of  the  pal- 
liative treatment  in  a  supposed  case  of  prolapsed  ovary 
which  is  adherent  at  the  bottom  of  Douglas's  pouch,  is  sug- 
gested for  the  benefit  of  the  general  practitioner.  Ex- 
plain the  patient's  exact  condition  to  her  at  the  outset, 
giving  an  extremely  guarded  prognosis,  and  causing  her 
to  understand  thai  her  treatment  is  to  be  an  affair  of 
months,  nol  of  weeks.  In  order  to  fortify  yourself,  it 
may  be  well  to  state  to  her  frankly  that  she  might  con- 
sult many  of  your  colleagues  who  would  advise  an  im- 
mediate operation,  but  that  you  wish  to  make  a  fair  trial 
of  less  heroic  means  first.     Do  not  promise  a  cure,  but 

a  probable  relief  of  the  distressing  symptoms.  If  the 
woman  will  nut  consent  to  receive  treatment  at  least 
twice  a  week,  it  will  not  benefit  materially  either  the  pa- 
tient or  your  own  reputation;  if  conservative  gynecol- 
ogy is  to  hold  its  own  at  all  against  operative,  il  must 
have  a  fair  trial.  Having  given  due  attention  to  tie 
tienl's  general  condition  as  regards  the  treatment  of  ana  - 
mia,  gastric  troubles,  constipation,  etc.,  the  correction  of 
bad  habits  (especially  the  habitual  use  of  Stimulants  and 
narcotics),  caution  her  against  such  things  as  might  ag- 
gravate her  local  trouble,  chief  among  which  are  immod- 
erate indulgence  in  sexual  intercourse  and  overexertion, 
especially  at  the  monthly  period  Insist  upon  the  em- 
ployment of  a  copious  hot  vaginal  douche  twice  daily. 
Observing  all   the  details   upon   the   importance  of  which 

Dr.  Emmet  lays  so  much  sin---.  Supposing  the  patient 
to  visil  your  office  twice  a  week,  paint  her  posterior  vag- 
inal fornix  with  tincture  of  iodine  or  equal  parts  of  the  lat- 
ter and  tini  ture  of  aconite  root,  and  then  apply  a  tampon 
Of  absorbent-COttOn  soaked  in  pure  glycerin,  tincture  of 
iodine,  tannin,  chloral    and    glycerin    (gT.    XX.  to   §  j.),  Or 

boro  glyceride,  after  which  pack  the  vagina  with  balls 
of  cotton,  v.,  disposed  that  they  till  the  posterior  pouch 
and  exert  firm,  even,  and  continuous  pressure  upon  the 

prolapsed  ovary.  By  placing  the  patient  in  the  knee- 
chest  position,  not  only  is  the  vagina  thoroughly  distended 
so  that  each  tampon  may  be  placed  exactly  in  it-  proper 
place,  but  the  physician  can  work  without  the  aid  of  a 
nurse.  Once  a  week.  <>r  twice,  if  possible,  pass  a  mild 
galvanic  current  (best  measured  by  a  galvanometer) 
through  the  affected  ovary,  the  negative  pole  being  a 
llat  sponge  placed  over  the  corresponding  inguinal  re- 
gion -the  positive,  a  ball-electrode  Inserted  into  the  pos 
terior  fornix  (at  the  site  of  the  prolapsed  organ);  begin 
with  a  seance  of  ten  or  fifteen  minutes  and  prolong  it 
gradually  to  half  an  hour.  A  blister  applied  over  the 
ovarian  regions  at  Intervals  of  two  or  three  weeks  may 
be  of  some  benefit.  If  the  local  tenderness  is  sufficiently 
lessened  to  allow  it.  before  making  the  application  to  the 

vault,  insert  one  or  two  lingers  and  make  stead}'  pressure 


upon  the  prolapsed  organ,  with  the  view  of  raising  it 

towards  its  normal  plane.  Since  there  may  be  an  unde- 
tected  pyosalpinx  attached  to  the  ovary,  this  manipula- 
tion is  not  to  be  l'i  in  rally  recommended.  You  havi 
begun  a  line  (.1  treatment  which  aims  to  meet  the  indi- 
cations  simply  and  rationally.  Encourage  the  patient  to 
persist  with  it  for  at  hast  six  months  before  entertaining 
seriously  the  question  of  laparotomy.  Unsatisfactory  as 
this  treatment  mayappear.it  is  not  by  any  means  to  be  d» 
spised,  Everj  gynaecologist  ha-  met  with  cases  in  which 
an  enlarged  and  prolapsed  organ,  tender  a-  tin  ball  of  the 
eye,  lying  immovable  at  the  bottom  of  Douglas's  pouch. 
eat  ol   intolerable  neuralgia,  hi  sensibly  di- 

minished  in  size,  and  has  been  elevated  in  the  pelvis  until 

it  could  barely  be  felt  by  the  examining  finger,  while  the 
woman,  before  an  invalid,  was  able  to  walk  about  com- 
fortably— all  this  a-  the  result  of  patient  routine  treatment. 
Doubtless  this  measure  of  success  i-  the  exception,  but  it 
is  well  to  rid  ourselves  of  the  idea  that  for  prolapse  of  the 
ovary  with  fixation  there  i-  no  possible  relief  except  in 
extirpation  of  the  offending  organ.  As  to  the  indications 
for  this '/'  rnu  r  restart,  these  will  be  considered  more  prop, 
erly  under  the  treatment  of  oophoritis,  although  they  have 
essentially  been  described  already.  It  may  be  added,  in 
tlii—  connection,  that  vaginal  oophorectomy  was  formerly 
considered  as  specially  applicable  to  this  clas 
but  the  results  have  not  justified  the  hopes  of  it-  origina- 
tors. To  remove  an  ovary  through  a  small  incision  in  the 
fornix  the  operator  must  work  in  the  dark  ;  he  cannot  be 
sure  that  his  pedicle  has  been  properly  secured,  and  the 
drainage  is  often  defective. 

3.  Functional  Affections  of  the  Ovary;  <> 
gia. — By  reason  of  the  inherent  difficulties  of  the  subject 
this  chapter  of  ovarian  pathology  is  necessarily  brief  and 
unsatisfactory.  Some  authorities  deny  the  existence  of 
a  purely  functional  nervous  affection  of  the  ovary,  re- 
ferring  all  the  local  and  relle.x  neuralgia-  in  this  region  to 
actual  disease  of  the  organ,  while  others  go  to  the  other 
extreme  and  make  the  diagnosis  "ovaralgia  "  an  excuse 
for  non-interference  in  eases  in  which  an  operation  is 
clearly  indicated.  In  the  lack  of  positive  evidence,  a 
middle  course  should  be  adopted,  it  is  to  be  hoped 
that  the  solution  of  the  problem  will  not  be  left  en- 
tirely to  gynaecologists,  since  neurologists  might  throw 
much  Light  upon  it  if  they  bestowed  on  it  the  study 
which  its  importance  warrants.  'Whether  the  neuralgia 
pains  referred  to  diseased  glands  ami  to  those  which  pre- 
sent no  morbid  appearances  are  the  same  in  character  or 
not.  whether  they  are  to  be  referred  primarily  to  an  irri- 
tation of  the  intra-ovarian  nerve-filaments,  or  to  the  com- 
pression  of  larger  branches  by  the  adhesions  resulting 
from  former  perioophoritis,  it"  is.  of  course,  im] 
to  affirm,  without  indulging  in  pure  speculation.  There 
are  unquestionably  forms  ol  pelvic  nerve-pain  which 
are  mistaken  for  ovaralgia;  with  greater  refinement  in 
diagnosis  we  shall,  doubtless,  be  able  to  discriminate  be- 
tween the  cases  which  will  be  benefited  by  laparotomy 
and  those  in  which  it  is  hopeless  to  expect  a  cun 
tirpation  of  the  appendages.  No  reference  is  made  to 
the  existence  of  actual  disease  in  this  connection. 

Assuming,  then,  after  this  long  preamble,  that  ovarian 
neuralgia  i-  a  neuralgia  referred  to  the  nerve-plexuses  in 
or  near  the  ovary,  we  -hall  regard  it  here,  not  as  symp- 
tomatic of  oophoritis  or  perioophoritis,  but  as  an  affec- 
tion pt  /•  si ,  and  as  such  deserving  special  treatment. 

Etiology. — Oophoralgia  is  a  frequent  accompaniment 
of  hysteria,  when  it  is  often  associated  with  other  v 
neuroses— intercostal  neuralgia,  headache,  etc.  But  it 
may  also  be  the  expression  of  a  general  neuralgic  condi- 
tion, a-  in  tin-  case  of  a  patient  whose  nerve-pains  are  in- 
timately  related  to  changes  in  the  weather;  sometimes 
these  take  the  form  of  facial  or  occipital  neuralgia, 
sometimes  of  brachial  or  crural,  while  occasionally  the 
pain  is  referred  to  the  ovarian  region.  Pain  in  the  region 
of  the  ovary  may  be  entirely  of  a  reflex  character,  refer- 
able to  some  affection  of  the  uterus,  such  a-  laceration 
or  malignant  disease  of  the  cervix.  From  the  prelimi- 
nary remark-  on  the  anatomical  relations  of  the  ovary,  it 
will  be  inferred   that   its  nerves  are  liable  to  be  directly 
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affected  by  displacement  or  disease  in  neighboring  organs  ; 
this  is  borne  out  practically  by  the  fact  that  the  left  ovary 
is  most  frequently  the  seat  of  pain.  The  periodical  con- 
gestion of  the  glands  at  the  monthly  periods  is  an  impor- 
tant etiological  factor,  producing,  as  it  does,  symptoms 
which  have  been  described,  rightly  or  wrongly,  as  consti- 
tuting "  neuralgic  dysmenorrhea."  Priestley's  "inter- 
menstrual dysmenorrhcea  "  may  be  another  expression  of 
the  same  ovarian  pain.  To  summarize — oophoralgia  may 
be  due  to  local,  general,  or  reflex  causes. 

Anatomy. — Theoretically,  in  pure  ovaralgia  the  ovary 
should  be  nearly,  or  quite  normal,  but  until  we  can  define 
strictly  the  extent  to  which  the  structure  of  the  organ  can 
vary  from  the  type  described  in  the  books  without  being 
regarded  as  the  seat  of  disease,  we  must  use  this  term 
with  caution.  Circumscribed  indurations  of  the  cortex 
or  stroma,  insignificant  as  they  may  appear  anatomically, 
may,  by  reason  of  pressure  on  included  nerve-filaments, 
occasion  an  amount  of  pain  entirely  out  of  proportion  to 
the  actual  disease. 

Clinical  History. — It  is  unnecessary  to  describe  the  pro- 
tean collection  of  symptoms  included  under  the  name 
hysteria,  since  we  are  coucerned  with  only  one  of  them. 
The  patient  will  complain  of  a  darting  or  boring  pain, 
generally  in  the  left  groin,  sometimes  in  both  ;  it  is  more 
apt  to  be  confined  to  the  abdomen  ;  pain  in  the  hip  and 
sacrum  being  significant  rather  of  prolapsed  ovary.  The 
corresponding  crural  nerve  may  be  affected,  and  not  sel- 
dom mastodynia  is  present  also.  The  suddenness  of  its 
onset,  its  agonizing  character  and  intermittency,  as  well  as 
the  simultaneous  occurrence  of  other  neuralgia5,  will  lead 
the  physician  to  think  that  he  has  probably  to  do  with 
a  purely  neurotic  affection.  If,  in  addition,  hysterical 
manifestations  (hemi-anaesthesia  or  hyperassthesia  of  the 
corresponding  side)  are  present,  which  are  aggravated  by 
deep  pressure  over  the  ovarian  region,  the  suspicion  will 
be  confirmed — in  the  absence  of  positive  evidences  of 
disease  on  local  examination. 

Diagnosis.— This  turns  entirely  upon  the  result  of  the 
physical  examination  ;  hence  it  is  unnecessary  to  say  that 
this  should  be  thorough,  since  it  may  involve  the  perform- 
ance of  a  grave  operation.  Do  not  be  satisfied  with  a 
hasty  bimanual  examination,  but  look  the  patient  over 
from  head  to  foot.  The  most  eminent  consultant  in  gen- 
eral medicine  would  not  stake  his  reputation  on  a  diag- 
nosis in  an  obscure  case  until  he  had  interrogated  every 
organ  in  the  body — is  the  gynaecologist  less  fallible,  or 
is  his  art  so  much  simpler,  that  he  can  decide  the  most 
weighty  questions  without  a  moment's  hesitation  and 
merely  by  the  introduction  of  his  finger  ?  Examine  the 
pelvis  carefully  and  systematically,  noting  the  presence  of 
abnormalities,  not  only  in  the  genital  tract  but  in  the  urina- 
ry system  and  rectum,  employing  anaesthesia  if  necessary. 
Note  carefully  the  effect  of  deep  pressure  in  the  inguinal 
region  to  which  the  pain  is  referred.  Olshausen's  hint  re- 
garding differential  diagnosis  is  a  useful  one  in  hysterical 
cases,  viz.,  that  pressure  upon  a  tender,  diseased  ovary 
causes  a  woman  to  wince  and  to  give  a  cry  of  pain,  while 
palpation  over  an  organ  which  is  simply  irritable  occa- 
sions strong  contraction  of  the  abdominal  muscles,  with 
general  symptoms,  or  even  convulsions.  In  cases  of  pure 
oophoralgia  not  attendant  upon  hysteria,  deep  pressure 
may  be  borne  without  increase  of  the  local  pain.  The 
vaginal  fornix  having  been  carefully  explored  with  the 
view  of  detecting  a  prolapsed  ovary,  the  attendant  may 
think  that  his  task  is  at  an  end.  But  the  importance  of 
the  case  demands  further  search.  Anaesthetize  the  pa- 
tient and  repeat  the  examination,  for  an  ovary  may  be 
considerably  enlarged  and  yet  it  may  not  be  felt  through 
the  vagina.  In  a  thin  subject,  whose  abdominal  walls 
are  thoroughly  relaxed  by  an  anaesthetic,  any  marked  ab- 
normality will  be  detected.  If  necessary,  the  rectal,  or 
even  the  vesical,  touch  may  be  employed,  with  or  with- 
out simultaneous  traction  on  the  uterus.  During  this 
thorough  exploration  of  the  pelvis  other  obscure  causes 
of  nerve-pain  will  be  eliminated  ;  among  these  may  be 
mentioned  indurations  in  the  broad  or  utero-sacral  liga- 
ments, small  pelvic  abscesses,  tumors,  disease  of  the  pel- 
vic bones,  etc.     The  detection  of  actual  inflammation  of 


the  pelvic  nerves  or  vessels  lies,  of  course,  beyond  the 
scope  of  the  bimanual  touch. 

Comparing  the  patient's  history  (especially  as  to  the 
absence  of  former  ovarian  disease  or  pelvic  peritonitis) 
and  subjective  symptoms  with  the  negative  result.s  of  the 
physical  examination,  the  physician  is  warranted  in  as- 
suming that  she  is  the  subject  of  ovarian  neuralgia,  with 
the  reservation  that  this  may  be  merely  symptomatic  of 
some  organic  trouble  that  has  escaped  his  tactus  t  ruditvs. 

Prognosis. — This  is  doubtful,  since  there  is  always  a 
certain  amount  of  uncertainty  with  regard  to  the  cause 
of  the  pain.  If  not  a  symptom  of  organic  disease  within 
the  pelvis,  oophoralgia  may  disappear  as  suddenly  as  it 
came,  only  to  return  at  rare  intervals.  Sometimes  it  seems 
to  be  subject  to  the  same  conditions  as  other  neuralgia? — 
changes  of  the  weather,  general  impairment  of  nutrition, 
etc.  If  the  patient  is  a  subject  of  neuralgia  (hereditary 
or  acquired),  the  prognosis  is  less  favorable.  As  a  symp- 
tom of  hysteria,  ovarian  irritation  is  not  usually  perma- 
nent, but  may  come  and  go  like  the  other  phenomena 
peculiar  to  the  condition.  Recurring  dysmenorrhcea  of 
an  ovarian  type,  especially  if  it  increases  in  severity, 
should  awaken  the  suspicion  of  organic  disease,  and  ren- 
der the  prognosis  less  favorable. 

Treatment. — The  treatment  of  hysteria  would  be  out  of 
place  here.  As  regards  the  alleviation  of  the  pain  in  the 
ovarian  region,  it  may  be  said  that  the  internal  medica- 
tion is  the  same  as  in  ordinary  neuralgia,  while  the  local 
treatment  is  that  suitable  to  disease  of  the  pelvic  organs, 
the  main  object  of  which  is  to  allay  or  prevent  excessive 
congestion.  Hot  vaginal  douches  may  give  some  relief, 
while  blisters,  cups,  etc.,  are  not  to  be  despised.  As 
the  affected  ovary  (or  its  environs)  is  not  accessible  to 
treatment  from  the  side  of  the  vagina,  the  surface  of  the 
abdomen  immediately  over  the  tender  spot  must  be  util- 
ized. The  most  valuable  agent  is  electricity-.  Place  a  large, 
flat  sponge,  connected  with  the  negative  pole,  over  the 
sacrum  and  a  sponge-electrode  over  the  ovarian  region, 
and  pass  a  moderate  constant  current  for  from  fifteen  to 
thirty  minutes,  gradually  increasing  its  strength  accord- 
ing as  the  patient  can  tolerate  it.  The  object  is  not  to 
cause  pain  but  to  relieve  it ;  hence  the  necessity  of  dis- 
crimination in  the  use  of  this  agent.  The  dosage  should 
be  regulated  by  a  galvanometer.  The  seance  should  be 
repeated  at  intervals  of  two  or  three  days,  and  the  treat- 
ment should  be  continued  for  months,  if  need  be,  before 
the  attendant  ventures  to  suggest  laparotomy. 

Removal  of  the  normal  or  slightly  diseased  ovaries  for 
the  relief  of  pain  alone — excluding  all  other  indications 
for  oophorectomy — is,  in  most  instances,  a  purely  ex- 
perimental operation,  and  should  be  distinctly  regarded 
as  such.  It  will  be  evident  to  anyone  who  takes  the 
trouble  to  keep  under  observation  for  a  few  years  a  num- 
ber of  women  whose  ovaries  have  been  removed  for  the 
relief  of  constant  pain,  aggravated  at  the  time  of  the 
menstrual  flow,  that  a  certain  proportion  of  them  will 
not  fail  to  bear  sad  testimony  to  the  fact  that,  although 
they  do  not  menstruate  any  longer,  the  old  pain  persists. 

4.  Inflammation  of  the  Ovary. — Under  this  head  may 
be  included  hyperaemia,  and  acute  and  chronic  oophor- 
itis. 

(a)  Hyperemia.  It  is  customary  to  preface  a  chapter 
on  the  inflammation  of  an  organ  with  a  short  description 
of  the  pre-inflammatory  stage  known  as  hyperemia — an 
excess  in  the  normal  blood-supply.  If  the  determination 
of  this  excess  after  death  in  a  highly  vascular  organ,  such 
as  the  lung  or  brain,  calls  for  careful  discrimination  on 
the  part  of  the  pathologist,  it  may  be  supposed  that  the 
difficulty  is  still  greater  in  the  case  of  the  ovary,  which  is 
subject  periodically  to  an  engorgement  that,  in  any  other 
organ,  would  be  legitimately  regarded  as  pathological. 
One  of  the  immediate  consequences  of  excessive  conges- 
tion is  rupture  of  a  blood-vessel  and  haemorrhage,  either 
circumscribed  (follicular),  or  more  extended  (into  the 
stroma). 

Etiology.  —  Pathological  hyperaemia  of  the  ovary  is 
doubtless,  as  a  rule,  simply  an  increase  of  the  normal 
monthly  engorgement,  consequent  upon  an  obstruction 
to  the  venous  circulation  from  local  or  general  causes. 
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The  d<  ustment  between  the  afflux  and  efflux  of 

raaj  be  disturbed  by  Dumerous  mechanical  caua  s, 
prominent  among  which  are  compression  of  the  veB8els  by 
Burroundii  ons,  displacements  of  the  pelvic  or- 

gans, morbid  growths,  etc.  Chronic  oophoritis  is  al 
once  a  cause  and  a  result  of  hyperaemia.     An} 

which  determine  a  frequent  and  sudden  flow  of  t >  1 1 

gland  during  the  intermenstrual  period  (prolonged 
sexual  excitement,  violent  or  excessive  intercourse,  etc.) 
,-iN'>  favor  this  condition.  Ii  maj  be  inferred  that  mas- 
turbation a  I  a  mosl  pernicious  influence  in  i his 
direction. 

Anatomy.  The  following  is  a  brief  description  of  an 
which  I  regarded  as  hyperaemic.  Immediately 
after  its  removal  bj  laparotomj  il  was  slightrj  ah 
the  average  size,  well-rounded,  of  an  elastic,  almost 
fluctuating  feel,  and  a  purple-red  color.  <>n  median  Bei 
tion  its  cul  surfaces  presented  a  moist  appearance  and  a 
deep  pinkish  hue,  while  the  blood  vessels  stood  out  \\  iili 
unusual  distinctness,  like  the  stellula  Verheynii  on  the 
surface  of  a  congested  kidney.  Further  examination  of 
the  stroma  showed  that  il  was  in  a  quasi-oedematous  state, 
.similar  to  that  sometimes  observed  in  a  soft,  fibro-myx- 
oma.  A  comparison  between  the  organ  and  a  so-called 
"wet  brain "  suggested  itself ,  and  il  Beemed  asif  there 
might  be  some  similarity  in  the  etiological  factors  in  the 
two  cases.  The  information  afforded  by  a  microscopical 
examination  was  rather  negative  ;  there  were  evidences 
of  vascular  dilatation,  both  in  the  lymphatic  and  blood- 
s\  stems,  and  a  few  extra-mural  collections  of  corpuscles, 
such  as  might  have  been  found  in  any  other  vascular  or 
gan  under  similar  conditions,  but  the  impression  lefl  by 
the  entire  examination  was  that,  after  all,  it  was  doubt- 
ful whether  the  ovary  presented  any  external  or  internal 
evidences  of  engorgemenl  more  marked  than  would  have 
attended  the  ordinary  menstrual  nisus. 

Clinical  History. — Mr.  Tait,  with  his  accustomed  felic- 
ity ol  expression,  says:  "Ovarian  hyperaemia  is  the 
result  of  an  over-sufficient,  and  generally  precocious, 
ovarian  activity  .  .  .  it  is  invariably  well-marked  in 
iis  history,  the  chief  detail  of  which  will  generally  be 
found  to  be  menorrhagia."  It  is  obvious  that  a  young 
girl,  whose  ovaries  are  thus  over-active,  is  liable  to  have 
chronic  ovaritis,  which  may  render  her  an  invalid  for 
life.  It  is  doubtful  if  pure  ovarian  hyperemia  can  ever 
be   positively   diagnosticated,  except    by  inference,  as   as 

sociated  with  general  pelvic  engorgement.  There  are  no 
symptoms  sufficiently  characteristic  to  distinguish  the 
temporary  condition  from  actual  disease  of  the  gland. 
When  a  young  girl,  especially  one  of  an  ardent  tempera- 
ment, who  is  free  from  pain  in  the  intermenstrual  period, 
suffers  every  month  with  throbbing  pain  in  the  ovarian 

regions,  which  are  tender  OH  deep  pressure,  accompanied 
by  a  profuse  flow,  it  may  be  inferred  that  the  ovaries  are 
Bubjecl  to  excessive  congestion;  or  a  delicate  young 
woman,  with  no  previous  history  Of  pelvic  trouble,  soon 
after  her  marriage  to  a  vigorous  husband  develops  the 
same  general  symptoms — pain  in  the  region  of  the  ova- 
ries, especially  marked  during  the  menstrual  flow,  which 
lias  become  excessive,  dy sparciinia.  ami  even  hemorrhage 
after  each  repetition  of  the  sexual  act.  Iii  the  latter  case, 
as  in  that  of  young  prostitutes,  who  indulge  in  fre 
quent  and  violent  intercourse.  h\  peraania  "  passes  insert 
sibly  into  chronic  ovaritis." 

Diagnosis  -This  will  be  supported  by  the  history  of 
the  patient,  the  principal  facts  being  the  ovarian  pain  at 
the  menstrual  epoch  and  its  absence,  or  remission,  dur- 
ing the  interval,  and  the  evidence  of  general  pelvic 
engorgement  afforded  by  the  profuse  flow.  Age,  tem- 
perament, physical  condition,  habits,  environment,  etc., 
.should  be  duly  considered.      The  result  of  a   local   ex 

animation  is  often  either  negative  "i'  doubtful  :  abnor- 
mal conditions  ,,1'  the  uterus  or  its  surroundings  may 
be  found,  sufficient  to  account    for  the  supposed  ova 

riall  trouble.  For  obvious  reasons  il  IS  Seldom  possible 
to  make  a   thorough   examination   at    the    time  when  the 

condition  of  ti varies  [s  most  interesting  from  a  diag 

nostic  point  of  view,  (.(..  during  menstruation. 
Prognosis.— It   is  especially    favorable  in  the  case  of 


young  '-'iris,   provided   thai    Ihej    are   not    negli 
long   after  the   menstrual  function   has  bed  ,,]v 

established.     In   married  women  the  prospect  i- 
couraging,  because  of  the  disturbing  influences  to  whi 
they  are  exposed  and   the  difficulty  of  obtaining 
physiological    rest    for    them.      In    some   instances 
nancy  exercises   a  curative   action,    but   more  often  ' 
lesions  resulting  from  parturition  (laceration  of  il  ■ 
and  consequent  subinvolution)  tend   to  aggravati 
isting  congestion.     The  history  of  many  cases  0f  clin 
oophoritis  shows  conclusively  that  periodical  h\  pi 
formi  d  the  Btarting-point  for  the  organic  chan 
ment.— Although   this   varies   with    tin 
condition  of  the  patient,  il   is  essentially  hygieni 
lirst  object  to  be  aimed  at  is  to  ascertain  the  tru 
the  ovarian  disturbance.    If  the  patient  is  iinmatun 
care  should  be  exercised  that  her  mind  is  not  cult; 
the  expense  of  her  body  ;  during  the  early  mouths 
belt  v  she  should  not  be  coii lined  in  schooj  all  day.  bin 
hours  of  study  should  be  shortened,  if  not  abolished 
tirely,  and  she  should  take  plenty  of  out-of-door  exi 
While  her  general  health  is  to  be  carefully  attendi 
particular  care  must  be  taken  to  eliminate  evei 
of  sexual  excitement,  such  as  might  he  found  in  impro] 
books,  plays,  society,  late  hours,  etc.      Delicate  as  the 
subject   may  be.  the  physician  should  not  neglect  to 
form  himself  regarding  the  practice  of  vicious  habiu 
his  little  patient.     Masturbation  is  at  the  bottom  of  m 
puzzling  manifestations  of  hyperexcitahility  in  children, 
male  and  female,   which   are   vaguely  ascribed   I 
vousness."     Treatment  directed  to  the  pelvic  n 
mainly  expectant,     insist  on  perfect  rest  in  bed  b.  * 
and  during  the  menstrual  How.     Ergot  or  hydrastis 
nadensis,  may  be  given  for  the  menorrhagia,   the  \ 
mides  to  allay  ovarian  irritation.     A  fly-blister  over  I 
tender  ovary  will  be  beneficial.     Local  treatment  at  this 
stage,  other  than  the  use  of  hot  injections  in  except: 
cases    j*  not  to  be  thought  of  ;  it  would  not  only  : 
less,    but    harmful.      Arsenic   and   strychnine   are   n  i 
useful  than  iron  as  general  tonics.     Ovarian  hypers?] 
in  an  unmarried  female  who  has  reached  maturity  i>  fre 
quently  an  expression   (though  unknown  to  hen  of 
gratified  sexual  instincts:  for  such  women  matrimonj 
a  natural  relief,  and  should  he  recommended,  provicl 
that    no  local   disease   is  present   which  would   be 
gravated  by  that  condition.     If  marriage  is  impi  -- 
moral  (aire  must   be  attempted.     The  patient  should 
encouraged  to  sink  the  emotional  side  of  her  natun 
the  practical,  to  go  into  society,  to  interest  herself  in  any- 
thing and  everything  outsideof  herself.     Medication 
of  secondary  importance,  moral  suasion  being  the  m 
agent  to  be  employed. 

For  the   third    class,    or    married    women,   the   object 
aimed  at  is  in  effect   the  same — the  elimination  of  all 
tlueiices  which  favor  pelvic  congestion.     Such   patii 
are  treated  most  successfully  in  private  institutions,  ra:: 
than  at  their  own  homes,  since  the  suspension  of  marital 
relations  and  entire  freedom   from  domestic  can 
Bolutely  necessary.     The  treatment  is  essentially  that 
ovaritis;   indeed,  in  most   of  these  women  who  apply  for 
relief  the  pre-inflammaton  stage  has  already  been  pass 

Haemorrhage  into  the  ovary  is  a  condition  whicl 
Besses  more  of  a  pathological  than  a  clinical  interest 
that  we  need  not  consider  upon  it  here. 

(/o  AcuU  Ooplioritis.     Acute  inflammation  of  tin 
presents  variations  both  in  its  extent  and  in  its  in' 
It  may  be  confined  to  a  few  of  the  peripheral  ovis 
their  neighborhood,  or  may  involve  the  entire  stn  i 
may  be  represented  merely  by  an  excessive  hyperaemia, 
with  resulting  serous  effusion"  or  may  culminate  i 
oral  necrosis  of  the  tissue. 

Perioophoritis,  or  inflammation  of  the  peritoneum  in 
the  immediate  vicinity  of  the  ovary,  is  sometin 
scribed  as    if    it  were  a  separate   disease.      It   is  simply  a 
localized  peritonitis,  sometimes  of  primary  origii 
more  often  secondary  to  disease  of  the  appen 
cially  of  the  Fallopian  tubes. 

Etiology. —  "Acute   inflammation  of  the  ovary 
cording  to  Professor  Goodell,  "  rarely  exists  per  ■ 
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Ovaries. 
Ovaries. 


it  is  by  no  means  an  infrequent  accompaniment  of  pelvic 
peritonitis  and  pelvic  cellulitis,  the  cause  of  each  being 
the  same."  Doubtless  many  cases  of  acute  primary 
oophoritis  fail  to  be  recognized,  because  the  symptoms 
are  masked  during  the  height  of  the  disease,  which  either 
rapidly  subsides  or  passes  into  the  subacute  or  chronic 
form. 

The  ovary  may  become  inflamed  from  either  external 
or  internal  causes;  in  short,  the  inflammatory  process 
may  be,  so  to  speak,  centripetal  (secondary  to  inflamma- 
tion of  the  tube  or  peritoneum)  or  centrifugal  (begin- 
ning in  the  interior  of  the  organ  and  extending  outward). 
By  grouping  all  of  the  causes  under  these  two  general 
heads,  the  question  of  etiology  will  be  greatly  simplified. 
Thus  Tait  refers  acute  oophoritis  to  four  conditions — 
direct  injury,  gonorrheeal  infection,  puerperal  sepsis, 
and  acute  exanthemata  (including  rheumatism) ;  the  first 
two  may  be  regarded  as  external,  the  last  two  as  inter- 
nal, causes.  As  Olshausen  suggests,  gonorrhoeal  poison, 
transmitted  through  the  uterus  and  tubes,  is  only  indi- 
rectly the  cause  of  oophoritis,  since  it  gives  rise  to  peri- 
oophoritis, the  ovary  being  affected  secondarily.  Inflam- 
mation of  the  follicles  is  not  rare  in  acute  febrile  diseases, 
septicemia,  phosphorus-poisoning,  etc.,  under  conditions 
in  which  general  destruction  of  the  glandular  organs  is 
observed.  General  interstitial  inflammation  of  the  ovary 
is  declared  by  most  writers  on  gynaecology  to  be  exceed- 
ingly rare  outside  of  the  puerperal  state.  Increased  op- 
portunities for  studying  diseased  ovaries  during  the  past 
few  years,  afforded  by  the  frequency  of  laparotomies, 
haveied  to  some  modification  of  this  opinion.  In  my  ex- 
perience it  is  not  unique  to  find  an  abscess  of  the  ovary 
associated  with  pyosalpinx. 

Btrangely  enough,  cold,  sudden  suppression  of  the 
menses,  and  other  causes  of  pelvic  congestion,  are  re- 
garded by  Olshausen  as  rarely  accountable  for  acute 
oophoritis ;  considering  the  uncertain  boundary  winch 
separates  intense  hyperemia  from  inflammation,  we 
should  certainly  expect  to  meet  with  transitory  forms  of 
the  disease  as  the  result  of  such  accidents.  Sexual  ex- 
cesses must  sometimes  produce  disturbances  in  the  deli- 
cate organ  more  serious  than  simple  congestion. 

Gross  Anatomy. — An  ovary  which  is  the  seat  of  follicu- 
lar inflammation  does  not  usually  show  any  marked 
changes  macroscopically  ;  in  fact,  the  deviations  from  the 
normal  may  only  be  detected  by  the  microscope.  En- 
largement of  the  organ  is  often  inappreciable.  In  the 
lesser  forms  of  the  affection  the  contents  of  a  few  of  the 
more  peripheral  primordial  follicles  may  appear  turbid  ; 
the  older  ovisacs  may  be  affected  later,  and  finally,  the 
stroma  immediately  surrounding  them,  as  shown  by  the* 
riugs  of  congestion.  In  interstitial  oophoritis  the  gross 
appearances  are  quite  different.  The  ovary  may  be  en- 
larged to  several  times  its  normal  size,  and  have  a  soft  or 
fluctuating  feel  (abscess).  On  section  the  picture  varies 
with  the  intensity  of  the  inflammatory  process,  from  the 
congested  and  oedematous  appearance  described  under 
Hyperemia  to  the  general  disintegration  in  so-called 
putrescents  ovarii.  Yellowish  streaks  of  pus  may  be 
seen  crossing  the  field  or  forming  minute  collections  in 
the  midst  of  the  stroma,  while  here  and  there  are  small 
extravasations  of  blood.  Finall}',  in  the  worst  forms  of 
oophoritis,  one  or  more  abscesses,  as  large  as  marbles, 
containing  a  brownish,  acrid  fluid,  may  be  present,  or 
the  entire  organ  may  be  transformed  into  a  foul,  slough- 
ing mass  which  breaks  down  under  the  touch.  It  is 
hardly  necessary  to  add  that  in  such  general  inflamma- 
tions of  the  stroma  the  ovisacs  do  not  escape,  but  under- 
go changes  similar  to  those  in  follicular  oophoritis. 

Minute  Anatomy. — The  epithelium  of  an  inflamed  vesi- 
cle undergoes  cloudy  swelling  and  granular  degeneration  ; 
the  turbid,  puriform  appearance  of  the  liquor  funiculi 
is  due  to  the  presence  iu  it  of  numbers  of  these  cast-off 
epithelial  cells.  The  contents  of  the  ovum  undergo  a 
similar  change,  while  the  germinal  vesicle  disappears. 
Sections  of  an  ovary  which  is  the  seat  of  acute  intersti- 
tial inflammation  show  general  stasis  ami  vascular  dilata- 
tion, small  extravasations,  and  an  irregular  distribution 
of  leucocytes  throughout   the   stroma,   with   occasional 


collections  of  such  cells  in  the  interspaces — in  short,  the 
ordinary  appearances  seen  in  inflamed  connective  or 
fibro  muscular  tissue. 

Clinical  History.  — Authorities  agree  in  affirming  that 
acute  oophoritis  presents  no  characteristic  sympti  ms 
by  which  it  can  be  distinguished  from  a  localized  peri- 
tonitis. When  we  consider  the  frequent  association  of 
tubal  and  ovarian  disease,  the  subject  becomes  still  fur- 
ther complicated.  Acute  interstitial  inflammation,  espe- 
cially when  resulting  in  abscess-formation,  might  present 
such  phenomena  as  the  following  :  A  young  woman  lim- 
ing menstruation  is  suddenly  seized  with  violent  shoot- 
ing pains  in  one  iliac  fossa  (usually  the  left),  extending 
through  to  the  loins,  while  the  flow  is  suppressed.  The 
pain  is  of  the  peculiar  agonizing  character  which  has 
already  been  described  as  "ovarian,''  and  although  it 
may  seem  to  be  identical  with  that  caused  by  localized 
peritonitis,  it  is  apt  to  be  attended  with  those  reflex  neu- 
roses (pelvic,  mammary,  etc.)  which  so  often  accompany 
affections  of  the  ovary.  The  patient  lies  on  her  back, 
with  the  knee  drawn  up  on  the  affected  side,  the  abdo- 
men moderately  distended,  and  the  facies  expressive  of 
the  most  acute  suffering.  The  lightest  pressure  over  the 
seat  of  pain  is  resented,  as  shown  by  the  instant  rigidity 
of  the  abdominal  muscles.  Micturition  and  defecation 
are  impossible,  or  extremely  painful.  It  is  evident  that 
the  pressure  of  the  rectal  contents  against  an  ovary  which 
is  acutely  inflamed  will  give  rise  to  excruciating  agony 
such  as  would  not  be  observed  in  simple  peritonitis. 
Note  the  presence  of  pain  in  the  corresponding  breast  and 
leg,  as  a  point  of  importance.  The  pulse  and  tempera- 
ture present  the  usual  characteristics  of  pelvic  peritonitis  ; 
in  fact,  the  reader  will  recognize  the  symptoms  men- 
tioned as  fairly  typical  of  the  latter  condition.  The  peri- 
tonitis may  be  limited  to  the  region  of  the  ovary  (peri 
oophoritis)  and  may  rapidly  subside,  so  that  the  patient 
is  convalescent  within  a  week  ;  indeed,  it  is  very  com- 
mon to  find,  on  questioning  women  with  evidences  of  lo- 
calized peritonitis,  that  they  have  had  several  attacks 
which  were,  however,  of  such  short  duration  that  they 
will  deny  that  they  have  ever  had  "  inflammation  of  the 
bowels,"  and  will  only  recall  certain  occasions  when  they 
were  obliged  to  remain  in  bed  for  a  few  days  at  the  time 
of  the  monthly  period  and  suffered  with  severe  pains  in 
the  abdomen,  tympanites,  etc. 

According  as  the  oophoritis  or  the  peri-oophoritis  is  the 
predominating  inflammation,  the  subsequent  history  of 
this  hypothetical  case  will  be  that  of  general  peritonitis 
or  pelvic  abscess  ;  in  short,  the  peri-oophoritis  may  lead 
to  a  general  inflammation  of  the  peritoneum,  or  the  ovary 
may  suppurate  and  become  an  abscess,  which  may  dis- 
charge its  contents  into  the  rectum,  bladder,  or  vagina, 
or  may  undergo  caseation  and  gradually  disappear. 

A  peculiar  phenomenon,  rarely  observed,  is  the  alter- 
nation of  acute  oophoritis  with  parotitis,  analogous  to 
the  sympathetic  inflammation  of  the  testicle  in  mumps  ; 
as  the  swelling  in  one  gland  subsides,  the  other  becomes 
affected,  so  that  both  may  suppurate.  The  value  of  this 
curious  complication  in  connection  with  the  diagnosis  of 
suspected  ovarian  disease  is  evident. 

The  vagueness  of  the  foregoing  description  is  painfully 
apparent.  No  attempt  has  been  made  to  distinguish 
symptoms  referable  to  tubal  disease,  since  this  would 
only  have  added  to  the  difficulty  of  the  subject ;  for  this 
reason  no  mention  has  been  made  of  those  recurrent 
attacks  of  ovarian  inflammation  which  seem  to  be  of  go- 
norrheeal origin,  because  the  tubes  really  bear  the  brunt 
of  the  specific  poison  and  are  more  liable  to  such  recur- 
rences. The  reader  will  infer  that  it  is  only  in  excep- 
tional cases  (especially  in  pyaemia)  in  which  the  ovary 
seems  to  be  primarily  affected  that  the  accompanying 
peritonitis  does  not  obscure  the  evidences  of  oophoritis. 

Diagnosis. — One  point  in  the  clinical  history  has  been 
emphasized  as  affording  a  clue  to  the  seat  of  the  inflam- 
mation— the  pain.  Its  location  is  not  absolutely  pathog- 
nomonic, although  it  is  commonly  so  regarded  ;  but  the 
character  of  the  pain  (sharp  and  stabbing),  its  sudden  on- 
set, the  infra-mammary  neuralgia' which  accompany  it.  the 
absence  of  any  definite  signs  of  peritonitis  at  the  outset — 
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these  Bhouid  direct  ib  to  the  ovarj  as  the  probable 
ol  the  trouble.     But,  it  we  do  not  gee  thi    patient  until 
either  well-marked  peritonitis  or  abscess-formation   has 
obscured  the  original  condition,  we  can  hardly  hope  to 
make  :i  p isitit e  diagnosis 

The  pi  ii  oophoritis  which  obscuri  -tie  subjective  symp- 
toms renders  the  physical  examination  extremely  difficult 
and  unsatisfactory,  at  least  during  the  height  of  the  in- 
flammation. There  is,  practically  speaking,  qo  necessity 
forth<  genera]  practitioner  to  establish  definitely  the  pres- 
ence of  ovarian  inflammation,  since  tin-  treatment  will 
not  be  modified  bj  the  greatet  accuracy  of  the  diagno- 
sis. But  if  the  surgeon  desires  to  gain  precise  informs 
tion  with  a  view  to  performing  laparotomy,  the  patient 
must  be  examined  under  ether.  The  ease  with  which 
the  pelvis  can  be  explored  during  an  attack  ol  acute  peri- 
tonitis is  often  described,  but  is  seldom  realized  at  the 
bedside  when  we  attempt  to  practise  the  hi  manual  method 
with  the  abdomen  either  rigid  or  tympanitic.  In  a  favor- 
able case,  having  placed  the  patient  on  the  side,  gently 
insert  the  right  index  finger  into  the  hot,  dry  vagina  and 
explore  the  posterior  and  lateral  pouches.  Behind,  and 
generally  to  the  left  of,  the  uterus  will  be  felt  a  roun 
body,  apparently  as  large  as  an  English  walnut,  extremely 
tender  to  the  tout  h,  and  either  fixed  or  but  slightly  mov- 
able :  it  may  be  possible  tn  detect  in  it  aii  obscure  fluctua- 
tion. A  fecial  examination  sometimes  furnishes  valuable 
information.  An  ovarian  access  of  the  ordinary  size 
iii.it  larger  than  an  orange)  will  present  the  same  sensa- 
tion to  the  examining  finger  asasmall  cyst,  the  clinical 
history  and  tin-  symptoms  of  acute  suppuration  indicat- 
ing that  its  contents  are  purulent.  The  differential  d 
in  i-i^  lut  ween  acute  oophoritis  and  salpingitis  isonlj  in- 
teresting to  the  specialist,  and  even  by  him  it  often  cannot 
be  made  positively.  In  general,  it  may  lie  said  that  the 
former  is  an  acute,  the  latter  a  subacute  inflammation; 
moreover,  the  latter  is  apt  to  be  recurrent,  while  acute 
oophoritis  tends  to  terminate  by  suppuration,  or  to  pass 
rapidly  into  the  chronic  stage ;  subsequent  attacks  of  in- 
flammation, it'  they  occur,  being  due  rather  to  the-  light- 
ing up  of  a  slumbering  peri  oophoritis,  than  to  the  renewal 
of  active  trouble  in  the  interior  of  theovary.  The  rela- 
tion between  tubal  disease  and  recurrent  peritonitis  has 
already  been  remarked.  There  are  doubtless  Cases  in 
which  we  can  affirm  positively,  from  the  peculiarly  elon- 
gated, tortuous  shape  of  a  retro-uterine  tumor,  felt  per 
vaginam,  that  it  is  an  enlarged  tube  ;  but  quite  as  often 
it  is  impossible  to  determine,  from  the  shape,  whether  the 
mass  is  an  enlarged  ovary,  or  tube,  <>r  both  combined. 
Again,  the  question  may  arise  as  to  whether  a  fluctuating 

tumor  occupying  the  site  of  the  ovary  is  a  true  ovarian 

abscess  or  a  suppurating  cyst,  especially  a  dermoid  cyst. 
If  an  enlargement  was  known  to  exist  befort  the  advent 
of  the  acute  symptoms,  the  diagnosis  is  easy  ;  otherwise, 
it  would  turn  upon  the  sudden  development  of  the  in- 
flammatory process  in  oophoritis  as  compared  with  the 
subacute  inflammation  within  a  pre  existing  cyst.     It  will 

a!  once  occur  to  the  reader  that  it    must    lie  very  difficult 

to  differentiate  between  a  small  pelvic  abscess  and  one  con 
fined  to  the  ovary.  Here  a  careful  vaginal  examination 
is  most  important.  Both  enlargements  give  a  sensation 
of  fluctuation,  but  the  ovarian  tumor  is  rounded,  quite 

sharply  defined,  ami  often  movable,  with  more  of  an 
elastic  fed,  while  the  pelvic  abscess  i-  seldom  circum- 
scribed, but  shades  oil  gradually  into  the  surrounding 
indurated  tissue,  ii  is  either  perfectly  fixed,  or  moves 
only  as  the  uterus  and  vaginal  fornix  arc  elevated  ;  the 
latter,  it  may  be  added,  bears  a  close  relation  to  a  pelvic 

abscess.      The  walls  of   the   latter  being   thicker  than   the 

capsule  "i  a  suppurating  ovary,  it  has  a  doughy,  rather 

than  an  elastic,  led.  Small  inflammatory  foci  in  the  broad 
ligaments,  however,  are  not  so  readily  distinguished. 
After  either  abscess  attains  a  large  size,  the  most  acute 
diagnostician,  unless  he  had  watched  its  progress  from 

the  outset,    would    hardly    pretend    to  decide   whether  it 

originated  in  a  tube,  in  an  ovary,  or  in  the  cellular  tis- 
sue The  aspirator  sometimes  throws  light  upon  a  doubt- 
ful diagnosis.  When  a  fluctuating  tumor  is  accessible 
through  the  posterior  fornix  a  long  aseptic  needle  may  be 


introduced  into  it,  and  a  few  drops  of  fluid  withdrawn  hy 
the  hypodermic  syringe  lor  microscopical  examination. 

An  export  facto  proof,  a-  it  were,  that  an  acute  attack 
SUCh  a-  we  have  described  was  really  oophoritis 
forded  by  the  subsequent  history  of  the  patient.  Il  she 
presents  the  symptoms  and  physical  sj^us  of  chronte 
ovarian  disease  in  the  gland  formerly  allected,  it  may  bo 
assumed  that  she  did  have  acute  oophoritis,  which  bu 
terminated,  not  in  suppuration,  but  in  a  cirrhotic  condi- 
tion, to  be  described  later. 

Prognosis.— This  should  always  he  guarded,  sin 
though  the  patient  may  recover  from  the  acute  attack, 
her  ovary  has  been  permanently  crippled  and  will  inevit- 
ably give  rise  to  future  trouble.     Even  it  the  gland 
has  only  been  •■  scorched,    as   Dr.  Emmet  expresses  it. 
by  the  surrounding  peritonitis,  the  latter  inflammation 
results  iii  the  formation  of  adhesions  which  fix  the 
(often   in   an  abnormal   position)   and   make  it  eventually 
the  source  of  misery  to  its  possessoi      Acute  inflamma- 
tion ol  the  ovary  is  always  a  grave  affection,  which  m» 
speedily  reach  a  fatal  termination  through  general  pen- 
toniti — secondary  to  peri  oophoritis  or  to  the  rupture  of 
an  abscesB,  the  former  being  the  principal  danger  in  non- 
puerperal oophoritis.     In    looking  over  the   repi 
cases  of  suppurative  inflammation  of  the  ovary,  one  is 
struck  with  the  frequency  with  which  the  abscess  rupt- 
ured into  the  peritoneal  cavity:  this  is  probably  due  to 
the  fact  that,  unless  it  is  of  large  size,  it  does  n,  i 
into  such  direct  relation  with  any  of  the  channels  tl 
which  the  contents  ,,;  a  pelvic  abscess  usually  fin 
(rectum,  bladder,  vagina,  etc.).     The  rectum  i-  thi 
common  scat  of  perforation.     Many  cases  have  bi 
ported  in  which  the  contents  of  ovarian  ab- 
absorbed,  their  site-  being  subsequently  marked  b. 
ous  masses  or  cicatrices.     Death  may  result  from  chronic 
septic  poisoning  either  before  or,  more  often,  after  the  ab- 
scess  has  ruptured  externally. 

What   future  shall  we  prophesy  for  a  woman  wh 
n  oo\  ered  from  an  attack  of  acute  ovarian  or  peri -ovarian 
inflammation,  with  or  without   suppuration?     Wi 
tainly  cannot  truthfully  promise  her  freedom  from  fut- 
ure trouble;    on  the  contrary,  she  has  within  her  pelvis 
the  smouldering  embers  of  a  fire  that  may  at  any  time 
be   easily    fanned    into   a    flame.      She   will    be   lit. 
every  month,  if  not  more  frequently,  that  her  ovaries  are 
not  what  they  should  lie.      Sterility  is  the  usual  result  if 
both  ovaries  arc  affected. 

Treatment. — This  is  essentially  the  same  as  that  em- 
ployed in  pelvic  para- and  peri-metritis.    Absolute  r 
the  back  must  be  insisted  on  ;  the  patient  will  be 
most  comfortable  by  bending  her  knees  and  placing  a  pil- 
low beneath  them.    Blistering  the  skin  over  the  iliai 
is  the  routine  treatment,  but  what  possible  good  tl 
accomplish  it  is  difficult  to  discover,  while  it  adds  ma- 
terially to  the  patient's  discomfort.     Hot  flax-seed  poul- 
l  i.  es,  renew  ed  as  soon  as  tin  \    become  cold,  with  three  or 
more  copious  vaginal   injections  of  hot  water  dailj 
tainly   give   relief   and    possibly   reduce,   to  some  extent. 
the  general  pelvic  congestion.      Leeches  may  Ix 
aNo  vaginal  poultices,  consisting  of  small  hags  filled  with 
flaxseed  meal,  poppy-leaves,  etc.     .Morphine  should  be 
given  hypodermatically  in  sufficient  doses  to  relieve  pain  ; 
antipyrine  or  quinine,  with  the  abdominal  ice-coil,  are  in- 
dicated if  the   temperature   runs  above    102    F.     It  has 
sometimes  seemed  to  the  writer  as  if  a  peritonitis  could 
be  prevented  from  extending  above  the  pelvis  by  the  early 
and  persistent  application  of  cold  to  the  abdomen:     After 
suppuration  has  begun  this  agent  is  of  course  useful  only 
as  an  antipyretic,  and  the  ice-cap  may  be  employed  then 
instead,  if  preferred.     Liquid  diet  is  preferable,  especially 
milk,   and    stimulants  should    be  given    only    when   the 
necessity  is  indicated  by  the  pulse.     The  bowels  may  be 
moved  by  enemata  at  intervals  of  a  few  days,  unless  the 
tympanites  is  excessive,  when  we  should  insure  the  pa 
tency  ol  the  canal  l>\  the  early  use  of  turpentine  injec- 
tions    Evidences  of  abscess-formation   should  be  anx- 
iously watched  for.  and  when  pus  is  present  it  should  be 
withdrawn  by  the  aspirator-needle  introduced  into; 
through   the 'vaginal    roof.      After  the  evacuation  of  its 
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contents  the  cavity  should  be  thoroughly  irrigated  with 
an  antiseptic  solution. 

It  will  naturally  occur  to  the  reader  to  ask  if  this  is 
all.  Shall  we  rest  content  with  simply  treating  the 
symptoms,  or  does  not  modern  surgery  offer  a  bolder 
method  of  striking  at  the  root  of  the  trouble  ?  The  fol- 
lowing quotation  from  the  eminent  Birmingham  surgeon 
indicates  the  tendency  of  laparotomists  :  "  Iu  the  event 
of  the  attack  appearing  to  threaten  the  life  of  any  patient 
under  my  care,  I  would  not  hesitate  to  open  the  abdo- 
men, cleanse  out  the  cavity,  and  possibly  remove  the  dis- 
eased organs.  When  an  ovarian  tumor  is  gangrenous  or 
suppurating,  we  serve  the  patient  by  promptly  removing 
it,  and  I  do  not  see  why  this  principle  should  not  be  ex- 
tended. The  result  of  the  disease  is  nearly  always  to  de- 
stro"  the  functions  of  the  glands,  and,  therefore,  in  pros- 
pect of  a  fatal  issue  of  the  disease,  the  argument  against 
an  operation,  that  it  will  unsex  the  patient,  need  not  be 
considered." 

(c)  Chronic  Oophoritis.  It  is  difficult  to  define  this  con- 
dition without  describing  it  as  at  once  a  cause  and  an  ef- 
fect— an  inflammatory  process  anfl  an  anatomical  change 
in  the  structure  of  the  gland.  It  is  rather  au  "end- 
process"  (to  use  a  Germanism),  a  condition  of  the  ovary 
resulting  from  acute  or  subacute  inflammation,  charac- 
terized anatomically  by  an  overgrowth  of  fibrous  tissue, 
at  the  expense  of  the  normal  stroma,  with  or  without  en- 
largement of  the  ovisacs.  Either  cirrhosis,  with  result- 
ing atrophy,  fibroid  enlargement,  or  cystic  degeneration, 
may  be  the  predominating  change. 

Etiology. — Dr.  Goodell  refers  to  chronic  oophoritis  as 
"  a  very  common  form  of  disease,  very  rarely  coming 
from  an  acute  attack,  but  starting  subacutely,  with  all 
the  symptoms  of  chronicity."  Olshausen  expresses  sub- 
stantially the  same  opinion,  with  the  qualification,  how- 
ever, that  "perhaps  the  acute  oophoritis  was  latent." 
Fontana  in  one  hundred  and  forty-five  cases  traced  the 
chronic  changes  to  a  previous  acute  inflammation  in 
thirteen  per  cent.  While  we  may  seldom  succeed  in 
obtaining  a  clear  history  of  acute  ovarian  or  peri-ovarian 
inflammation,  it  does  not  follow  that  the  sequence  is  so 
rare  as  Dr.  Goodell  affirms.  The  fact  that  Tait  regards 
cirrhosis  as  a  "sequela  of  exanthemata  and  rheumatic 
fever "  in  early  life,  indicates  that  his  wide  experience 
has  led  him  to  a  similar  conclusion.  Subacute  or  chronic 
inflammation  of  the  ovary  is  essentially  the  result  of  per- 
sistent hyperemia,  the  causes  of  which  have  already 
been  mentioned.  As  regards  its  frequency,  different  ob- 
servers have  noted  its  occurrence  in  from  1  to  4.75  per 
cent,  of  all  pelvic  affections.  Fifty-eight  per  cent,  of 
the  patients  are  between  the  ages  of  twenty  and  thirty 
years,  the  majority  being  young  married  women,  although 
the  unmarried  form  no  inconsiderable  proportion  of  the 
sufferers.  Among  the  former  it  is  only  necessary  to 
mention  the  influence  of  sterility  (especially  when  self- 
induced),  frequent  and  violent,  or  imperfect  intercourse, 
specific  infection,  etc.;  the  colica  scortorum  of  youthful 
prostitutes  is  symptomatic  of  the  ovarian  disease  which 
results  from  their  unnatural  sexual  relations.  The  lesions 
and  displacements  referable  to  parturition  produce  a  con- 
dition of  lasting,  or  recurrent,  pelvic  congestion  which 
naturally  exerts  a  baneful  influence  upon  the  susceptible 
glands.  Emotional  causes  are  most  active  in  single  wom- 
en, whether  they  lead  to  vicious  habits  (self -abuse)  or  to 
unsound  mental  conditions.  Matthews  Duncan  refers  to 
suppression  of  the  menstrual  flow  (from  cold,  dancing,  or 
sexual  excitement)  as  a  frequent  etiological  factor  ;  he 
also  mentions  alcoholic  excess  as  a  common  cause.  The 
more  frequent  involvement  of  the  left  ovary  has  been 
noted  elsewhere. 

Gross  Anatomy. — As  viewed  in  situ  on  the  post-mortem 
table,  an  ovary  that  is  the  seat  of  chronic  inflammatory 
changes  may  be  either  movable  or  buried  in  a  mass  of 
adhesions  ;  it  may  be  found  at,  or  slightly  below,  its  nor- 
mal plane,  or  at  the  level  of  the  pelvic  floor,  adherent  to 
the  base  of  the  broad  ligament,  the  uterus,  or  the  rectum. 
The  corresponding  tube  may  be  normal,  or  may  exhibit 
the  enlargement  due  to  salpingitis  ;  its  fimbriated  extrem- 
ity may  be  slightly  adherent  to  the  ovary,  or  the  two  may 


be  inextricably  glued  together  in  the  manner  so  familiar 
to  the  laparotomist. 

Three  types  of  ovary  are  presented,  the  peculiarities  of 
each  being  sufficiently  evident  on  gross  inspection,  al- 
though two  of  these  may  be  readily  confounded  with 
normal  glands.  Interstitial  or  follicular  changes  may 
predominate,  the  latter  leading  to  more  or  less  marked 
enlargement  of  the  organ,  the  former  often  to  diminu- 
tion of  its  size.  A  cirrhotic  ovary  is  smaller  than  normal, 
hard  and  non-elastic,  and  so  nodulated  that  it  reminds 
one  of  a  "hob-nail"  liver.  The  pinkish,  or  pearly  hue  of 
the  healthy  gland  has  given  rise  to  the  whitish,  cartilag- 
inous appearance  of  the  thickened  cortex.  Now,  com- 
paring a  purely  cirrhotic  ovary  with  one  that  has  under- 
gone normal  senile  atrophy,  the  anatomical  identity  of 
the  two  will  appear  most  striking,  and  will  compare  well 
with  their  functional  condition — one  being  prematurely, 
the  other  actually,  senile.  The  exanthematic  atrophy  of 
Mr.  Tait  is  a  typical  example.  HowTever,  aside  from  the 
difference  in  the  age  and  sexual  history  of  the  two  sub- 
jects from  whom  the  above-mentioned  specimens  were 
removed,  there  will  usually  be  evidences,  even  on  gross 
inspection,  that  the  cirrhosis  in  one  instance  is  due  to  an 
actual  inflammatory  process,  which  has  not  resulted  in 
such  uniform  contraction  of  the  organ  as  that  due  to  sim- 
ple atrophy.  Moreover,  the  presence  of  peripheral  cysts, 
peri-oophoritis,  etc.,  will  point  to  the  true  condition.  On 
section  a  cirrhotic  ovary  offers  the  same  resistance  to  the 
knife  as  a  small  fibroma ;  the  cut  surface  suggests  the 
same  analogy.  It  presents  an  almost  homogeneous  fibrous 
structure,  bundles  of  such  tissue  interlacing  in  all  direc- 
tions, with  here  and  there  a  shrunken  ovisac  embedded 
in  it.  The  cortical  zone  is  dense  and  semi-cartilaginous, 
while  the  entire  aspect  of  the  surface  appears  dry  and 
n<  m- vascular,  offering  a  decided  contrast  to  the  moist, 
pinkish  stroma  of  the  normal  gland.  Such  an  ovary  as 
the  one  described  represents  the  extreme  type  of  cirrho- 
sis. Every  intermediate  stage  of  this  condition  is  ob- 
served in  specimens  removed  by  laparotomy ;  localized 
thickenings  of  the  capsule  or  stroma,  partial  atrophy 
(both  interstitial  and  follicular)  of  portions  of  the  gland, 
with  functional  integrity  of  the  remainder,  crippling  of 
one-half  by  surrounding  adhesions,  while  the  other  half 
appears  to  be  discharging  its  ova  in  the  usual  manner — 
all  these  pathological  appearances  are  familiar.  More- 
over, cirrhosis  may  be  only  one  element,  cystic  degenera- 
tion being  present  at  the  same  time,  so  that,  while  a  part 
of  the  ovary  is  atrophied,  another  is  enlarged  from  hy- 
pertrophy of  its  follicles  ;  this  is  regarded  by  some  as  a 
separate  type.  But  an  increase  in  the  fibrous  tissue  does 
not  necessarily  imply  atrophy  ;  fibroid  hypertrophy  is  a 
well-recognized  condition  which  is  particularly  interesting 
from  the  close  relation  that  it  bears  to  true  fibroma  of  the 
ovary  ;  indeed,  the  writer  believes  that  in  some  instances 
the  latter  variety  of  ovarian  tumor  is  simply  the  result  of 
excessive  development  of  the  fibrous  stroma.  Instead  of 
appearing  as  a  scarred,  shrunken  body,  less  than  one-third 
of  its  normal  size,  a  gland  which  has  been  the  seat  of  so- 
called  hyperplastic  oophoritis  looks  not  unlike  a  small 
subperitoneal  fibroid  ;  a  typical  specimen  is  about  the 
size  of  a  pullet's  egg,  presents  a  smooth,  often  quite  reg- 
ular, surface,  and  a  firm,  homogeneous  consistence,  all 
traces  of  the  ovisacs  having  disappeared..  Such  ovaries 
are  frequently  perfectly  movable,  and  show  no  evidences 
of  any  previous  surrounding  inflammation,  such  as  com- 
monly accompany  the  atrophic  form.  Either  all  vestiges 
of  the  Graafian  vesicles  have  disappeared,  or  those  which 
remain  form  mere  pits  in  the  midst  of  the  dense  fibrous 
tissue. 

"Cystic  degeneration "  of  the  ovary  is  an  expression 
that  has  come  to  be  used  very  loosely,  sometimes,  it 
must  be  confessed,  to  excuse  the  removal  of  organs  that 
could  not  fairly  be  considered  as  actually  diseased.  The 
appearance  of  a  few  slightly  enlarged  vesicles  on  the 
exterior  of  an  ovary,  otherwise  of  normal  size  and  ap- 
pearance, hardly  justifies  us  in  applying  to  it  the  term 
"cystic;"  it  should  rather  be  limited  to  those  speci- 
mens in  which  the  gland  is  enlarged  (sometimes  to 
thrice   its  usual  dimensions),  and  presents   on  its  exte- 
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rior  eitbi  i  I  (1 i  i  «  elve  to  fifteen)  cysts,  \  arj 

in-  in  Bize  from  a  pea  to  a  small  marble,  or,  il  maj 
two  or  'inc.'  larger  ones,   while  on  section  the  deeper 

n      .  a  in  h:i\ e  become  enlargi  'I  al  the  ezpi 
ol  the  stroma      Sometimes  a  single  cysl  in  the  interior  of 
i  h>  i  bes  the  Bize  of  a  pigeon     ■         o  thai  the 

question  maj  well  arise,  whether  we  should  not  regard  the 
condition  as  true  ovarian  cyst,  rather  than  simplj  as  i 
tic  degeneration.    The  term  I  liculi  is  sufficii  ntly 

comprehensive  to  include  all  enlargement  ■■■■  hich 

are  ri  I  bj  dilatation  of  a  Graafian  body,  with  in- 

e  of  its  clear,  watery  contents.  The  main  point  to 
be  remembered  is  this  a  "cystic"  ovary  is  one  in  which 
there  is  a  manifest  tendency  to  general  enlargement  of 
the  ovisacs,  botb  central  and  peripheral,  at  theexpense 

of  the  stroma,  the  latter  being  com qIj  the  seal  ol 

rhotic  changes  especially  in  the  neighborhood  of  the  dis- 
eased vesicles.  In  rare  cases  the  entire  gland  may  be 
transformed  into  a  mass  of  cysts,  like  the  kidnej  under 
similar  conditions.  In  this  instance  it  becomes  difficult 
tn  characterize  the  enlargement,  which  maj  reach  the 
size  of  the  fist,  or  even  of  a  man's  bead.  The  contents 
of  the  cysts  is  a  waterj  fluid  that  Bhowa  no  evidences 
ni  an  inflammatory  origin.  Tail  has  called  attention  to 
the  frequent  occurrence  of  peri-oophoritis  in  connec- 
tion with  this  form  of  chronic  ovarian  disease.  The 
association  of  these  three  varieties  of  chronic  changes 
is  the  rule  rather  than  the  exception  ;  indeed,  it  is  rare  to 
meet  with  a  pure  form  of  either  follicular  or  interstitial 
oophoritis.  This  fact  renders  it  impossible  for  one  to 
give  a  description  of  a  single  specimen  such  as  will  ap- 
plj  in  all.  No  two  ovaries,  whether  normal  or  patholog 
leal,  arc  exactly  similar.  In  one  specimen  interstitial 
changes  maj  predominate;  in  another,  follicular.  Be- 
cause it  is  described  as  "  cystic,"  it  does  not  follow  that  an 

ovary  is  not  also  the  scat  of  both  cirrhosis  and  hyper- 
trophy ;  indeed,  one  portion  of  the  gland  may  be  shrunken, 
while  another  is  enlarged;  one  region  may  be  rich  in 
cysts,  while  another  presents  a  homogeneous  fibrous  tis- 
Bue  without  a  Bingle  vesicle.  The  possible  variations  in 
the  size,  shape,  and  external  and  internal  appearance  of 
different  ovaries  are  innumerable  ;  till  show  the  results  of 
the  same  process,  but  in  different  degrees  and  differently 
distributed. 

.Minute  Anatomy.  —  From  what  has  been  said,  it  will  be 
evident  to  the  reader  that  the  microscope  often  reveals 
slight  pathological  changes  in  the  ovary  which  were  not 
apparent  on  careful  macroscopical  inspection,  and  which, 
as  far  as  could  be  ascertained,  never  gave  rise  to  any  rec- 
ognized symptoms.  In  order  to  avoid  details  uninterest- 
ing to  the  general  reader,  only  the  more  obvious  changes 

will  be  briefly  mentioned. 

Among  the  various  appearances  to  be  noted  in  a  mi- 
croscopical section  of  a  chronically  diseased  ovary,  the 
most  striking  is  the  transformation  of  the  stroma  into  a 
dense  fibrous  mass,  which,  from  its  non-vascularity,  often 
resembles  cicatricial  tissue;  this  may  exist  in  spots  or 
throughout  the  entire  field.    The  arteries  sometimes  show 

Circumscribed  dilatations,  but  more  often  they  arc  Un- 
seal nt  endarteritis,  with  contraction  of  their  lumina. 
Amyloid  degeneration  of  the  middle  coat  has  been  de- 
scribed.    The  cortical    / •   is   particularly  fibrous  and 

non-vascular.     As  regards  the  Graafian  resides  in  ag 
vated  cases,  they  may  have  entirely  disappeared,  being 

represented  either  by  CyStS  with  thickened    walls,   by  pits 

or  depressions  in  the  midst  of  the  homogeneous  tissue,  or 
h\  small  collections  of  degenerated  cells  or  confused 
masses  of  granular   debris,     if  subacute   inflammatory 

processes  were  present  in  the  ovary,  they  will  be  indi- 
cated microscopically  by  dilatation  of  the  vessels,  blood- 
stasis,  and   interstitial   collections  of   leucocytes.      Traces 

of  former  haemorrhages  are  sometimes  seen,  in  the  shape 
of  masses  of  blood-pigment. 

It  is  nut  proper  to  ]Udge  of  the  condition   of  an   ovary 

from  the  examination  of  a  single  section.     While  one  may 

present  evidences  of  extensive rbid  changes,  another, 

cut  from  a  differenl  portion  of  the  same  ovary,  may  vary 

but  little  from  the  normal — the  stroma,  and  even  the  o\  i 
sacs,  being  intact. 


Clinical  History.— Patients  with  this  affection  do  qo| 
generally  recall  any  definite  time  at  which  it  began;  it 
is  characteristic  of  the  disease  that  its  onset  is  gradual 
Bome  women  may  insist  that  their  troubles  comim 
with  the  establishment  of  menstruation,  while  others,  win, 
have  never  borne  children,  icier  their  ovarian  symptoms 
i"  the  early  months  after  marriage  ;  arrested  involution 

liildbirth  i~  apparently  responsible  for  main 
of  chronic  oophoritis,  to  judge  by  the  frequency  with 
which  the  beginning  of  the  ailment  is  referred  to  that 
time.  Sometimes  we  succeed  in  obtaining  quite 
history  of  a  previous  attack  of  subacute  inthimmation 
after  a  sudden  suppression  of  the  menses,  from  which 
time  the  patient  was  never  quite  as  well  as  before,  gradu- 
all]  becoming  worse  and  worse,  until  she  presented  all 
the  symptoms  of  advanced  ovarian  disease.  But  when 
we  are  consulted  with  regard  to  such  disease,  it  is 
the  present  symptoms,  and  not  the  probable  can 
the  trouble  that  concern  us  as  well  as  the  patient.  The 
symptom  from  which  she  desires  relief  is  pain,  and  pain 
of  a  peculiar  nature.  Unlike  the  dragging,  aching  pain 
in  the  back  and  abdomen,  which  is  not  constant  but  is  In- 
creased on  exertion,  tnat  due  to  ovarian  disease  is  (,f  ;i 
peculiar,  sharp,  darting  character,  is  clearly  localized  in 
one  or  both  groins  (especially  the  left),  becomes  more 
severe  when  the  patient  stands  and  walks,  and  is  usu- 
ally  accompanied  by  certain  reflex  phenomena  that  point 
strongly  to  its  origin.  Add  to  this  the  well-marked  ex- 
acerbation which  occurs  at  the  menstrual  period,  and 
there  can  be  little  doubt  a-  to  what  condition  we  shall 
find  on  making  an  examination.  The  special  symptoms 
produced  by  prolapsed  ovaries  (especially  pain  during 
defecation)  have  already  been  described.  There  i  xists 
every  shade  of  difference  as  regards  the  intensity  i 
rian  pain.  We  not  infrequently  find,  at  the  examining- 
table,  enlarged  and  prolapsed  ovaries  that  not  only  cause 

little  or  no  disc fort  during  locomotion,  but  do  not  even 

give  rise  to  marked  dysmenorrhea  ;  the  patient  may  oc- 
casionally pass  through  a  period  with  little  discomfort. 
More  commonly  the  pain  is  severe  and  almost  unremit- 
ting, being  relieved  only  by  perfect  rest  in  the  recumbent 
posture;  it  begins  in  the  ovary  and  frequently  radiates  to 
the  back  and  down  the  thighs.  Reflex  neuralgia;  are 
common,  pain  in  the  breast  on  the  Corres]K>nding  side 
being  especially  frequent.  The  pain  is  sometimes  of  a 
sharp,  sickening  character,  although  this  peculiarity  is 
more  marked  when  pressure  is  made  upon  the  diseased 
Dyspareunia  is  present  in  a  large  proportion  of 
the  cases,  for  obvious  reasons.  But  .since  the  explanation 
is  a  purely  mechanical  one.  it  follows  that,  when  the  va- 
gina is  long  or  the  diseased  organ  has  rjol  sunk  to  the  bot- 
tom of  Douglas's  pouch,  marital  relations  may  not  be  at- 
tended with  discomfort.  Stress  is  laid  on  this,  because  the 
reader  must  necessarily  infer,  from  reading  some  of  the 
text-books,  that  chronic  oophoritis  always  renders  inter- 
course unendurable.  Dysmenorrhcea  is  the  most  serious 
consequence  of  ovarian  disease,  and  the  one  which  may 
make  the  patient's  life  a  burden  lo  her.  The  pain  iii  the 
affected  gland  is  most  severe  a  few  days  before  the  month- 
ly How.  and  reaches  its  acme  just  before  the  latter  I 
when  it  is  usually  relieved,  but  does  not  disappear  entirely. 
It  is  sometimes  of  the  most  agonizing  character,  si 
ing  renal  colic,  so  that  the  most  courageous  woman  be- 
comes  frantic,  and  begs  for  relief  at  any  price.  Patients 
often  describe  their  sufferings  as  far  exceeding  th 
labor;  with  due  allowance  tor  the  hysterical  element  in 
these  cases,  it  cannot  be  denied  that  the  spectacle  pre- 
sented by  a  woman  writhing  in  the  agony  of  ovarian 
dv  smenorrhoea  is  pitiable  in  the  extreme.  All  theoi 
to  the  true  cause  of  this  pain  must  be  purely  specula- 
tive :  it  is  doubtless  largely  of  a  neuralgic  character,  hut 
w  hether  the  extra-  or  intra-o\  arian  nerves  arc  most  affected 
is.  of  course,  unknown,  and  doubtless  always  will  he. 
We  may  imagine  that  the  terminal  filaments  are  irritated 
within  the  stroma,  or  that  the  thickened  cortex  of  a  Cir- 
rhotic ovary  prevents  il  from  enlarging  under  the  influ- 
ence of  the  monthly  congestion,  or  that,  for  the  same  rea- 
son, the  Graafian  bodies  have  a  hard  struggle  before  they 
can    force   their  way  through  the  cortex   and  discharge 
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their  contents.  Or,  reasoning  from  eases  in  which  the 
ovaries  are  only  slightly  diseased,  but  are  surrounded  by 
adhesions  from  a  former  peri-oophoritis.  we  may  ask, 
•■Are  not  these  adhesions  responsible  for  much  of  the 
periodical,  as  well  as  the  persistent  pain?"  I  believe  that 
this  thought  is  a  most  suggestive  one,  and  that  we  may 
vet  be  able  to  localize  the  pain  more  nearly  than  we  can  at 
present.  Disease  of  the  corresponding  tube  may  compli- 
cate the  ovarian  trouble,  but  it  does  not  mask  the  charac- 
teristic pain. 

The  character  of  the  menstrual  flow  deserves  some  con- 
sideration. Sometimes  it  presents  no  deviation  from  the 
normal,  but  more  often  it  is  either  increased  or  diminished. 
Menorrhagia  is  frequently  present,  and  may  persist  until 
after  the  usual  time  for  the  climacteric,  though  it  may 
appear  only  in  the  early  stage  of  the  affection,  the  flow 
becoming  subsequently  irregular  and  scanty.  Mr.  Tait 
believes  that  haemorrhages  are  more  common  in  con- 
nection with  the  follicular  form  of  oophoritis,  although 
he  attributes  them  mostly  to  "fundal  metritis  and  in- 
flammation of  the  tubes.''  It  is  fair  to  assume  that  the 
menorrhagia  is  in  many  instances  simply  an  expression 
of  the  general  pelvic  congestion,  in  which  the  ovary 
shares,  rather  than  a  phenomenon  which  is  directly  due 
to  ovarian  disease.  Scanty  and  irregular  menstruation, 
and  even  temporary  or  permanent  amenorrhcea,  are  not 
infrequently  noted  in  connection  with  cirrhosis  of  the 
ovaries.  The  pain  is  most  severe  in  these  cases.  In 
other  words,  the  patient  enters  upon  the  change  of  life 
prematurely.  Sterility  is  an  inevitable  consequence  of 
disease  of  both  ovaries,  and  often  exists  when  appar- 
ently only  one  is  affected,  but  we  must  be  careful  how 
we  deliver  a  prognosis  in  the  latter  cases.  It  is  obvious- 
ly impossible,  in  a  hasty  sketch  like  the  present,  to  enter 
into  a  consideration  of  the  complex  subject  of  so-called 
"reflex  neuroses."  Attention  has  already  been  called 
to  those  referable  to  the  bladder,  rectum,  and  breast. 
Migraine,  so-called  "  spinal  irritation,"  dyspepsia,  flatu- 
lence, and  frequent  nausea  and  vomiting,  are  lesser  evils, 
while  epilepsy  and  insanity  form  the  final  links  in  the 
chain.  The  connection  of  these  symptoms  with  the  ovarian 
disease  is  not  always  clear,  and  a  careful  study  of  the  case 
should  be  made  before  we  decide  positively.  The  impor- 
tant point  to  note  is,  of  course,  the  effect  of  the  menstrual 
nisus  upon  the  various  symptoms,  especially  the  nervous 
and  psychical.  We  cannot  dwell  upon  the  protean  phe- 
nomena of  hysteria  ;  that  their  presence  necessarily  im- 
plies ovarian  disease  is  an  erroneous  idea,  although  they 
are  frequently  associated  with  it.  The  important  point 
in  such  cases  is  to  estimate  the  symptoms  at  their  proper 
value,  since  they  are  not  necessarily  all  hysterical.  A 
woman  ma}-  really  begin  with  an  actual  pain,  and  ex- 
aggerate it  until  its  true  character  is  masked.  Char- 
cot's experiment  of  producing  and  arresting  hysterical 
attacks  by  pressure  over  the  affected  ovary  is  classi- 
cal. Hystero-epilepsy  should  be  carefully  differentiated 
from  true  epileptic  seizures,  especially  when  the  advisa- 
bility of  resorting  to  Battey's  operation  is  considered. 
Only  by  studying  carefully  the  character  of  the  patient 
and  her  condition  in  the  intermenstrual  period,  and  by 
noting  the  periodicity  of  the  phenomena,  can  their  ex- 
act relation  to  the  local  condition  be  estimated. 

Diagnosis. — From  what  has  been  said  with  regard  to  the 
character  and  periodical  exacerbation  of  ovarian  pain, 
as  well  as  its  site  and  the  attending  reflex  manifesta- 
tions, it  is  evident  that  the  diagnosis  of  chronic  oophori- 
tis is  often  practically  made  by  the  expert  before  resorting 
to  a  physical  examination.  A  description  of  the  method 
of  procedure  was  given  under  the  section  on  "  Prolapse 
of  the  Ovary."  Pressure  in  the  groin  over  the  affected  or- 
gan causes  sharp,  often  sickening,  pain.  By  the  bimanual 
method  the  ovary,  if  prolapsed,  is  distinctly  felt  by  the 
finger  within  the"  vagina,  or  if  not,  it  can  generally  be 
mapped  out  between  the  finger  and  the  external  hand.  If 
necessary  the  patient  should  be  anaesthetized.  Although 
the  apparent  size  of  the  organ  as  felt  through  the  vagina 
is  very  deceptive,  it  can  be  estimated  fairly  well  when  the 
gland  lies  at  the  bottom  of  Douglas's  pouch  ;  an  ovary  that 
can  barely  be  touched  by  the  finger-tip  usually  appears 


to  be  about  the  size  of  an  almond,  when  it  may  actually 
be  two  or  three  times  as  large.  General  cystic  degenera- 
tion of  the  ovary  can  readily  be  detected  in  favorable 
cases,  but  it  is  doubtful  if  many  fingers  are  sufficiently 
delicate  to  appreciate  the  minor  degrees  of  hydrops  fol- 
liculi.  Fibroid  enlargement  of  the  ovary  may  be  rec- 
ognized by  bimanual  examination  ;  the  diagnosis  of  cir- 
rhosis is  usually  made  after  the  abdomen  is  opened.  It 
is,  of  course,  impossible  to  estimate  the  precise  charac- 
ter of  peri-oophoritic  adhesions,  although  their  presence 
is  indicated  by  fixation  of  a  displaced  ovary,  as  well  as 
by  marked  tenderness  in  (or  rather  around)  the  organ. 

The  conditions  to  be  distinguished  from  chronic  oophor- 
itis during  the  physical  examination  have  already  been 
mentioned  under  the  section  on  "Prolapse,"  but  they 
may  be  briefly  recapitulated  as  follows  :  Small  ovarian 
tumors,  enlargement  of  the  tubes,  parametritis,  subperi- 
toneal fibroids,  and  ovarian  neuralgia.  From  what  has 
been  said  with  regard  to  the  limit  between  cystic  degen- 
eration of  the  ovary  and  small  ovarian  cysts,  on  the  one 
hand,  and  between  chronic  fibrous  hypertrophy  (oophor- 
itis hyperplastic-!)  and  fibroma  ovarii,  on  the  other,  it  is 
evident  that  it  is  not  always  easy  for  the  pathologist 
to  decide  when  the  specimens  lie  before  him,  so  that 
it  is  clearly  next  to  impossible  to  do  so  clinically.  It 
may  be  said,  in  general,  that  while  a  patient  with  chronic, 
oophoritis  invariably  gives  a  history  of  some  menstrual 
disturbance  associated  with  characteristic  ovarian  pain, 
a  small  tumor  frequently  occasions  no  symptoms  what- 
ever. Moreover,  the  tenderness  observed  on  palpation  of 
a  diseased  ovary  is  seldom  seen  in  cases  of  small  ovarian 
cyst  or  fibroma,  unless  there  has  been  recent  peritonitis. 
Fluctuation  in  a  small  parovarian  or  ovarian  C3'st  is  more 
clearly  marked  than  it  is  in  the  case  of  simple  hj'drops 
folliculi.  Small  subperitoneal  fibroids  with  long  pedi- 
cles often  simulate  fibroid  ovaries,  but  the  former  give 
rise  to  few,  if  any,  symptoms,  and  are  painless  on  press- 
ure. Their  connection  with  the  uterus  can  sometimes 
be  clearly  defined. 

Parametritis  may  be  acute  or  chronic  ;  if  the  former 
results  in  the  formation  of  an  abscess,  the  shape,  loca- 
tion, and  fluctuation  of  the  tumor,  aside  from  the  history, 
will  serve  to  differentiate  it  from  an  enlarged  ovary.  Lo- 
calized indurations,  the  result  of  peri-  or  para-metritic  in- 
flammation, are  more  diffuse,  are  less  painful  on  pressure, 
and  have  in  general  a  different  location  from  prolapsed 
and  enlarged  ovaries.  The  relation  of  the  induration  to 
a  lesion  of  the  cervix  can  often  be  established  beyond 
question.  Such  a  condition  may  co-exist  with  disease  of 
the  ovary,  where  the  diagnosis  is  often  very  obscure. 
This  leads  to  the  important  question  of  the  possibility  of 
distinguishing  ovarian  from  tubal  enlargement  at  the  ex- 
armning-table  ;  when  there  has  been  previous  oophoritis 
(or  peritonitis),  so  that  the  appendages  are  buried  in  a 
mass  of  adhesions,  it  is  often  entirely  a  matter  of  guess- 
work. Is  a  rounded,  or  oblong,  or  "sausage-shaped" 
swelling  a  diseased  ovary,  or  tube,  or  both  ?  This  is  a 
question  of  great  practical  importance,  and  one  which 
some  have  assumed  to  be  able  to  answer  without  diffi- 
culty. Doubtless  there  are  characteristic  cases  in  which, 
from  the  symptoms,  as  well  as  from  the  physical  condi- 
tion, the  exclusive  diagnosis  of  oophoritis  or  salpingitis 
can  be  made,  but  I  have  so  often  found  the  tube  and 
ovary  fused  together  in  cases  of  pyosalpinx,  that  I  be- 
lieve it  to  be  rarely  possible  to  separate  the  two  clini- 
cally. 

Ovarian  neuralgia,  as  has  been  said,  is  not  only  a  very 
obscure  affection,  but  we  are  not  yet  in  a  position  to  af- 
firm that  a  large  part  of  the  pain  in  cases  of  ovarian  dis- 
ease is  not  of  a  purely  neuralgic  character.  Certainly 
the  tortus  eruditus  of  the  gynaecologist  is  not  so  delicate 
as  to  tell  him  where  functional  ovarian  trouble  ceases 
and  organic  disease  begins.  The  occult  changes  within 
the  gland  that  elude  the  microscope  can  hardly  be  appre- 
ciable to  the  finger-tip  through  half  an  inch  of  interposed 
tissue.  We  are  only  cognizant  of  gross  abnormalities. 
If  there  is  severe  pain  in  an  ovary,  and  on  the  most  care- 
ful examination  we  find  no  evidences  of  enlargement,  we 
content  ourselves  with  the  diagnosis  "  neuralgia ; "  if  there 
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Is  enlargement,  we  attribute  all  the  symptoms  to  chn 
oophoritis,  and  seek  no  further.  Perhaps  there  was  dis- 
ease in  the  former  case  and  a  neuralgic  element  in  the 
latter,  or,  perhaps,  there  were  peri-oophoritic  adhesions 
thai  gave  rise  i"  some  of  the  symptoms,  especially  to  the 
pain 

The  practical  lesson  is  i  his — we  can  hardly  affirm,  posi- 
tively, the  exclusive  dependence  of  a  certain  se1  oi  symp- 
toms on  d  one  or  both  ovaries  until  the  patient 
has  been  under  observation  for  some  time,  and  li.t~  been 
examined  more  than  once,  under  ether,  if  then'  i-  any 
doubt  regarding  the  diagnosis, 

l'i  Qosis.  The  prognosis,  as  regards  the  lifeof  the 
individual,  is  good;  death  rarely  occurs  as  a  direcl  con- 
sequence of  the  disease  of  the  ovary.  In  this  re 
Hi.  re  N  a  greal  difference  between  oophoritis  ami  salpin- 
gitis. Thai  tin-  disturbance  of  the  diseased  organ  at  the 
time  ni  menstruation,  the  vascular  obstruction,  etc..  may 
give  rise  to  fresh  attacks  of  localized  peritonitis  is  quite 
possible  ,  hematocele  has  resulted  from  Buch  obstruction, 
but  the  actual  sequence  in  these  cases  N  always  obscure. 
All  (hat  we  can  affirm  K  thai  simple,  uncomplicated 
chronic  oophoritis  is  rarely  fatal  per  ».  It  remains  to 
prognosticate  the  patient's  future.  We  may.  for  conve- 
nience, consider  the  question  anatomically  ami  clinically. 
How  long  will  a  diseased  ovary  continue  to  enlarge,  ami 
is  there  any  probability  that  it  will  ever  form  a  tumor, 
cystic  or  solid  ?  .Much  confusion  lias  arisen  from  loose 
statements  to  the  effect  that  every  cystic  ovary  maybe- 
come  an  ovarian  cyst.  Careful  examination  of  a  number 
of  such  ovaries  at  different  stages  of  enlargement  must 
convince  the  impartial  student  that  while  small  unilocu- 
lar ovarian  cysts  do  arise  by  excessfr  e  distention  of  one  or 
two  central  vesicles  ai  the  expense  id'  the  stroma,  general 
follicular  enlargement  randy  terminates  thus.  Jt  follows 
that  our  statements  with  regard  to  the  further  increase  in 
si/.e  of  an  enlarged  ovary  should  l>c  marked  by  great  cau- 
tion, not  to  say  indetiniteness.  The  small  cysts  may, 
and  do,  rupture,  but  seldom  cause  trouble— at  the  most, 
slight  localized  peritonitis.  The  possible  relation  of 
chronic  hypertrophy  of  the  ovary  to  true  fibroma  will  he 
considered  later.  The  patient  naturally  asks  if  her  dis- 
ease is  curable.  Our  reply  will  be  based  upon  the  facts 
in  thi'  individual  case.  viz..  the  character  and  amount  of 
the  pain,  the  dysmenorrhoea,  the  possible  co-existence  of 
tubal  disease,  and  the  patient's  general  condition. 

If  the  pain  before  the  monthly  flow  is  moderate,  and  dis- 
appears almost  entirely  in  the  interim,  there  being  few, 
if  any.  reflex  disturbances,  while  on  physical  examina- 
tion the  affected  organ  is  found  to  be  but  slightly  en- 
larged and  not  very  tender — the  prognosis  for  ultimate 
(in ire  relief  is  good.  Under  careful  regulation  of  her 
general  and  sexual  habits,  with  appropriate  treatment, 
there  is  no  reason  why  the  woman  should  not  be  cured, 
especially  if  there  is  a  possibility  that  some  uterine 
trouble  may  account  for  the  principal  symptoms.  The 
pri  ignosis,  as  regards  permanent  sterility,  is  an  important 

one  A  large  proportion  of  the  sterile  women,  with  pro- 
lapsed ami  diseased  ovaries,  have  also  acquired  anteflexion 

(doubtless  the  two  displacements  resulted  from  the  same 
attack  of  peritonitis),  and  there  is  always  ample  room  for 
doubt   as  to  whether  the   uterine   condition   is   not  partly 

responsible  for  the  dysmenorrhoea  ami  sterility.  In  fact, 
I  have  recently  seen  two  cases  in  which  women,  in  whom 

these  conditions  existed  simultaneously,  fortunately  de- 
clined the  proposed  laparotomy,  and  became  pregnant  af- 
ter simple  dilatation  of  the  cervix. 

More  often  we  meet  with  women  who  arc  seriously 
crippled  by  their  infirmity,  seldom  enjoying  an   hour 

win -n  they  are  not  reminded  of  it  by  an  occasional  twinge 

of  pain,  except  when  tiny  are  recumbent,  They  are 
unable  to  walk  more  than  a  block  or  two,  tire  easily,  and 
look  forward  to  the  menstrual  period  with  dread  ,  in  fart, 

one-half  of  the  month  is  spent  in  enduring  and  recover- 
ing from  it.  Sexual  intercourse  is  intolerable.  The 
prognosis  in  these  cases  is  n, >t  encouraging,  but  it  is  very 

far  from  being  hopeless,  as  lung  as  the  patient  can  be  I  n 

couraged  to  struggle  against  invalidism,  and  has  not  be- 
come "hopelessly   addicted   to   narcotics  and   stimulants. 


When  one,  or  both,  ovaries  are  prolapsed,  and  are  so  ten- 
der that  the  sii.jhiesi  pressure  gives  intense  agony,  and 
when,  at  every  menstrual  period,  there  are  evidences  of 
recurrent  attacks  ol  peritonitis  that  point  to  tubal  <iis, 
there  is  little  hope  of  more  'bin  temporary  relief  from 
treatment.  The  prognosis  in  cases  of  epilepsy,  Iiystero- 
epilepsy,  ami  various  other  nervous  troubles  which  apj 
to  be  confined  to  the  menstrual  period,  and  arc  due  di- 
rectly or  indirectly  to  ovarian  disease,  is  always  a  little 
uncertain   '  of  the  difficulty  of  overcoming  vicious 

habits,  even  after  the  original  cause  has  been  removed. 
When  the  menstrual  function  is  hopelessly  disturbed  or 
destroyed,  as  shown  by  the  scanty  flow  and  subseqt 
amenorrhea,  the  probability  is  that  the  tissue-chat 
have  liei  lime  so  general  thai  the  woman  really  is"un- 
sexed,"  in  the  sens,,  thai  she  is  in  the  same  condition  sex- 
ually as  if  she  had  no  ovaries  at  all.  The  only  question, 
then,  to  be  decided  is  whether  she  will  finally  obtain  re- 
lief from  her  distressing  symptoms.  In  all  probability 
she  will  grow  rather  worse  than  better,  until  she  re:,. 

the  menopause.  The  prognosis,  as  before  stated,  \.. 
with  the  patient,  and  especially  with  her  social  condition. 
While  a  lady  of  the  upper  (lasses  may  take  to  her  bid 
and  bee  nine  aii  invalid,  where  her  local  troul  le  is  really 
of  only  moderate  severity,  her  humbler  sister  may  in- 
c  rease  her  already  serious  condition  by  pursuing  a  n 
of  life  which  directly  favors  the  aggravation  of  exist- 
ing symptoms.  In  the  former  case  the  diseased  ovary 
often  remains  in  statu  quo  under  the  influence  of  rest 
ami  the  avoidance  of  exciting  influences,  w  bile  the  lady's 
genera]  nervous  condition  grows  worse  and  worse,  often 
in  consequence  of  the  large  amount  of  attention  and 
sympathy  which  she  receives ;  in  the  latter,  the  patient 
frequently  continues  to  work  until  she  is  unal  le  to  bear 
up  any  longer,  so  that  when  she  comes  under  our  observa- 
tion her  local  condition  is  beyond  palliative  treatment, 
while  she  may  be  far  from  being  an  invalid. 

He  would  be  a  most  superficial  examiner  who  i 
nizes  no  difference,  as  regards  the  prognosis,  between 
the  diseased  ovary,  movable  and  not   especially  tender 
except  on  deep  pressure,  and  the  same  organ  when  : 
by  perimetritic  adhesions,  and  so  sensitive  thai  the 
tient   cannot    bear  the  slightest    touch.      Without  delay- 
ing longer  upon  this  subject,  it   may  be  said,  in   conclu- 
sion, that  to  make  a  discreet  prognosis  in  cases  of  ovarian 
disease   requires  wide  experience,    wise   discrimination, 
and  a  conscientious  desire  to  act  for  the  best  interests  (,f 
the  patient. 

Treatment. — There  is  little  to  add  to  the  local  and  gen- 
eral treatment  of  this  affection  as  described  in  previous 
sections,  the  object  of  which  is  to  secure  perfect  rest  of 
the  diseased  organ  and  to  relieve  congestion.  It  is  highly 
import  ant  to  avoid  sexual  excitement,  for  obvious  1.  ;.- 
Doubtless  much  of  the  benefit  received  by  patients  dur- 
ing a  long  siay  in  a  private  hospital  arises  from  the  fact 
that  they  arc  treed  cut  irely  from  their  matrimonial  duties, 
and  are  obliged  to  rest  at  the  time  of  the  monthly  period. 
These  hygienic  measures,  in  addition  to  hot  vaginal  in- 
jections, applications  of  iodine  to  the  vaginal  fornix,  and 
glycerin-tampons,  of  ten  accomplish  wonders,  especially  if 
combined  with  the  judicious  use  of  electricity,  mass; 
and  carefully  regulated  diet — in  short,  the  system  so  suc- 
cessfully carried  out  by  Weir  Mitchell. 

Of  course,  we  Should  always  seek  to  disabuse  the  pa- 
tient's mind  of  the  idea  that  she  is  an  invalid  :  she  must 
simply  learn  to  take  betti  r  (are  of  herself,  not  necessarily 
to  suspend  entirely  her  pleasure-  and  occupations.  Every 
attendant  at  a  clinic  for  diseases  of  women  must  be  im- 
pressed w  ith  the  fact  that  some  patients  \\  ith  ovarian  dis- 
ease  come  to  him  month  alter  month  without  apparently 
receiving  the  least  benefit.  Is  it  strange,  when  all  the 
beneficial  results  of  the  treatment  arc  more  than  neutral- 
ized by  the  fact   that  the  patients  continue  to  be  ex) 

to  the  most  unfavorable  influences  at  home  f 

But  even  if  we  (  ami'. t  cure  these  women  of  the  lower 
classes,  we  can   teach  them  to  be  more   careful   of  them- 
selves, and  can  make  their  lot  more  tolerable.     They  can 
rest    a   little,  call   use   hot    water,   regulate  their  bov 
avoid  excesses,  and  "favor'   themselves  at  the  time  of 
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menstruation.  Electricity  often  gives  great  relief  to  such 
patients.  If  the  ovary  is  prolapsed,  a  suitable  pessary 
may  accomplish  much.  But  it  is  in  this  class  of  cases 
that  the  question  of  operative  interference  will  early  pre- 
sent itself. 

Of  drugs  it  is  hardly  necessary  to  speak,  since  they 
will  be  used  as  indicated,  iron  and  arsenic  in  the  case  of 
ansemic  patients,  and  the  various  nervines  according  to 
the  amount  of  faith  which  the  reader  possesses  in  the  dif- 
ferent remedies.  We  are  always  warned  against  resort- 
ing indiscriminately  to  the  hypodermatic  syringe  in  cases 
of  ovarian  dysmenorrhea.  It  is  easier  to  give  than  to 
follow  this  advice.  Provided  the  physician  has  absolute 
control  over  the  dosage,  as  well  as  over  the  patient,  and 
withholds  the  drug  when  it  is  not  needed  (i.e.,  after  the 
acuti  ness  of  the  pain  has  passed  away),  it  is  certainly  bet- 
ter for  him  to  administer  a  hypodermatic  injection  occa- 
sionally than  to  leave  a  woman  to  stupefy  herself  with 
brandy,  as  such  sufferers  frequently  do.  Let  a  patient 
with  dysmenorrhoea  have  opium  when  it  is  absolutely  neces- 
tary,  but  insist  on  her  sending  for  you  to  give  it  to  her. 
As  soon  as  such  a  woman  begins  to  drug  herself,  she  is 
in  danger. 

The  removal  of  the  ovaries  for  the  relief  of  chronic 
disease  is  too  important  a  subject  to  be  discussed  here, 
even  if  the  space  permitted  ;  the  writer  even  questions 
tin-  wisdom  of  touching  upon  it  at  all.  A  few  statements 
may,  however,  be  allowed,  since  we  limit  ourselves  to  the 
consideration  of  a  single  indication  for  "oophorectomy" 
— actual  ovarian  disease.  The  glands,  when  removed  for 
the  relief  of  epilepsy  or  "  ovarian  insanity,"  to  bring  on 
the  premature  menopause  in  cases  of  fibroid  tumor,  or  in 
connection  with  salpingitis,  may  of  course  be  diseased, 
but  under  these  circumstances  there  is  no  definite  pur- 
pose of  ablating  the  ovaries  for  the  primary  reason  that 
they  are  morbidly  affected  ;  moreover,  they  may  retain 
their  functional  integrity  even  though  associated  with  the 
above-mentioned  conditions.  If  we  assume,  with  Ols- 
hausen,  that  pain  and  dysmenorrhoea  are  sufficient  indi- 
cations for  castration,  "  even  when  no  anatomical  changes 
are  demonstrable,"  there  would  be  no  object  iu  laying 
any  stress  upon  the  presence  of  oophoritis  ;  but  the  more 
conservative  reader  will  rather  believe,  with  Hegar  and 
Winckel,  that  the  gynaecologist  should  not  venture  upon 
such  a  radical  step  unless  he  can  demonstrate  to  his  own 
Satisfaction  the  presence  of  ovarian  disease.  But,  even 
then,  as  Olshausen  himself  admits,  many  symptoms,  sup- 
posed to  be  due  purely  to  organic  changes  in  the  ovary, 
may  be  due  to  extrinsic  causes  (peri-oophoritis)  or  to  in- 
trinsic, as  neuralgia.  This  brings  us  to  the  vital  point  of 
the  whole  matter — oophorectomy,  performed  for  the  re- 
lief of  actual,  or  supposed,  ovarian  trouble,  as  indicated 
by  local  pain,  dysmenorrhoea,  and  reflex  disturbances,  is 
in  many  cases  &  purely  empirical  measure. 

If  we  remove  a  diseased  ovary  from  a  young  woman, 
leaving  the  other  because  it  appears  to  be  perfectly 
healthy,  and  one  or  two  years  later  she  informs  us  that 
she  has  precisely  the  same  pain  on  the  affected  side,  quite 
as  severe  before  menstruation  as  it  was  previous  to  the 
operation,  while  the  other  ovary  has  also  become  the  seat  of 
pain,  the  natural  inference  is  that  she  has  not  been  greatly 
benefited  by  surgical  interference.  This  picture  is  not  a 
rare  one,  as  every  laparotomist  who  has  made  any  attempt 
to  follow  up  his  patients  must  admit.  Several  hypotheses 
are  offered  to  account  for  the  persistence  of  the  symptoms 
after  the  removal  of  the  supposed  cause.  I  incline  to  the 
belief  that  peri-oophoritis #nd  neuralgia  combined  are  to 
be  regarded  as  the  frequent  cause  of  supposed  ovarian 
pain  ;  the  latter  may  be  secondary  to  the  former.  How 
else  can  we  explain,  not  only  its  persistence  after  the  re- 
moval of  diseased  ovaries,  but  its  decided  amelioration  as 
the  result  of  local  (especially  electrical)  treatment,  while 
the  condition  of  the  glands  themselves  appears  to  be  unal- 
tered? Recovery  from  the  operation  is  not  recovery  from 
the  symptoms  for  which  the  operation  was  undertaken, 
and  this  is  a  truth  that  is  beginning  to  force  itself  more  and 
more  upon  the  laparotomist.  On  the  other  hand,  after  a 
patient  has  been  under  observation  and  treatment  for  sev- 
eral months,  and  has  grown  no  better,  but  rather  worse, 


as  shown  by  both  her  symptoms  and  her  local  condition, 
and  after  the  risks  and  uncertainties  of  the  operation 
have  been  frankly  explained  to  her.  it  may  properly  be 
performed  as  a  last  resort.  The  surgeon  will  do  well  to 
strengthen  his  position  by  reminding  the  patient  that  the 
benefits  may  not  be  apparent  for  at  least  a  year  ;  well- 
authenticated  cases  of  instantaneous  relief  after  oophor- 
ectomy are  not  so  numerous  as  the  reader  would  infer 
from  the  statements  of  ultra-enthusiastic  operators. 

Removal  of  both  the  tubes  and  ovaries  is,  of  course, 
the  operation  now  practised  under  the  name  oophorec- 
tomy (salpingo-oophorectomy,  to  use  the  correct,  though 
ponderous,  term),  though  in  cases  such  as  have  been  de- 
scribed here  the  tubes  are  often  not  only  apparently,  but 
actually,  healthy.  As  performed  for  the  express  purpose 
of  extirpating  diseased  tubes,  it  does  not  concern  us  now, 
except  that  it  may  be  said  that  while  the  ovaries  are 
nearly  always  more  or  less  affected  in  cases  of  salpingi- 
tis, the  reverse  is  not  true,  i.e.,  chronic  oophoritis  ex- 
ists independently  of  salpingitis.  With  Battey's  opera- 
tion, as  originally^  proposed,  we  are  not  concerned  here, 
except  so  far  as  the  nervous  and  mental  phenomena  (to 
relieve  which  Battey  seeks  to  establish  a  premature  meno- 
pause by  removing  the  ovaries)  are  associated  with,  or 
depend  upon,  actual  ovarian  disease.  Having  lifted  the 
ovary  into  the  wound,  there  is  no  choice  between  remov- 
ing it  or  letting  it  alone.  If,  at  the  operating-table,  it  is 
found  to  be  extensively  diseased,  it  is  regarded  as  unsur- 
gical  to  be  content  with  puncturing  the  larger  cysts,  sim- 
ply ligating  the  pedicle,  or  even  excising  the  diseased 
portions  of  the  gland  and  leaving  the  healthy^  part  (as 
Schroederdid  successfully  in  several  instances,  pregnancy 
ensuing  in  one  case).  The  separation  of  peri-oophoritic 
adhesions  without  removal  of  the  ovary  is  of  doubtful 
value.  On  the  other  hand,  if  an  ovary  is  merely  "  suspi- 
cious," and  shows  only  apparent  evidences  of  disease,  the 
corresponding  tube  being  healthy,  there  is  still  time  to 
give  the  patient  the  benefit  of  the  doubt.  It  is  extremely 
difficult  to  choose  the  right  path,  especially  if  the  decision 
is  left  entirely  with  the  surgeon  ;  while  the  subsequent 
occurrence  of  pregnancy  may  cause  him  to  be  devoutly 
thankful  that  he  spared  the  suspicious  organ,  on  the 
other  hand,  the  development  of  a  large  cyst  may  occa- 
sion feelings  that  are  directly  the  reverse.  A  word 
should  be  added  regarding  some  phenomena  occasionally 
observed  after  the  removal  of  the  uterine  appendages. 
In  quite  a  respectable  proportion  of  the  cases  the  monthly 
flow  does  not  cease  for  several  months,  or  even  for  years, 
although  no  morbid  condition  of  the  uterus  is  present  to 
account  for  the  haemorrhage.  It  is  not  necessary  to  re- 
sort to  the  theory  of  a  possible  third  ovary,  or  of  imper- 
fect removal  of  one  of  the  glands.  As  has  been  shown 
by  careful  observers,  persistent  metrostaxis  is  most  com- 
mon in  patients  in  whom  extensive  adhesions  were  found 
at  the  time  of  the  operation  ;  it  is  not  difficult,  in  view  of 
our  present  knowledge  regarding  the  separate  identity  of 
ovulation  and  menstruation,  to  explain  the  monthly  flow 
as  due  to  the  pelvic  congestion  induced  by  the  peri- 
metritis. Nor  is  this  all.  Even  after  the  lapse  of  two 
or  three  years  the  patient  still  suffers  every  month  from 
cerebral  congestion,  profuse  perspiration,  pelvic  and  re- 
flex neuralgic  pains,  and  even  psychical  disturbances 
such  as  formerly  attended  the  menstrual  nisus.  Vicarious 
ha'inorrhages,  especially  epistaxis,  are  not  uncommon. 
It  is  hardly  necessary  to  remind  the  reader  that  no  intelli- 
gent observer  now  entertains  the  idea  that  a  woman  is  "un- 
sexed"  by  the  removal  of  her  diseased  tubes  and  ovaries, 
since,  as  Dr.  Goodell  aptly  says,  "her  instincts  and  affec- 
tions remain  the  same,  her  sexual  organs  continue  to  be 
excitable,  her  breasts  do  not  wither  up,  and  she  is  no  less 
a  mother  or  a  wife."  The  question  that  is  still  subjudice 
is  this :  Can  ice  offer  the  sufferer  front,  ovarian  ilisease  a 
prospect  of  relief  by  laparotomy  sufficiently  <<  rtain  and  per- 
manent to  compensate  her  for  the  risks  which  she  must 
tnl.,  ' 

II.  Tumors  of  the  Ovary. — These  are  divided  into 
solid  and  cystic,  the  latter  being  by  far  the  more  common. 

1 .  Solid  Tumors  of  the  Ovary. — These  growths  are  char- 
acterized anatomically  as  benign  or  malignant,  although 
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clinically  ii  is  nol  always  possible  t<>  insi-t  upon  ilii-  dis- 
tinction. I  nder  the  former  arc  included  pure  fibromata, 
under  tbe  latter  carcinoma  and  sarcoma.  Fibre-ade- 
noma, pure  1 1 1 >  soma,  enchondroma,  ami  tuberculous  dis- 
■  i  the  ovary  are  so  rare  that  we  need  only  make  a 
passing  allusion  to  them. 

A     Fibroma      I    canni  il    agrc  e   w  ith   most    write 
oi  ;ii  i.,ii  patl  '  bat  fibroid  tumoi  ■  <  dingly 

iv  they  represent,  since  I  have  an  opportunity  to  ex 
:i  in  in.  two  or  three  undoubted  specimens  every  year,  and 
Bee  rep  \    more  in  current  literature.     T 

now  a  large  numbi  i  oi  cases  on  in  ord.  Moreover  I 
differ  from  Olshausen  and  others,  who  affirm  that  such 
growths  are  always  the  results  of  hyperplasia  of  the 
Btroma,  resulting  from  former  inflammatory  processes, 
ami  an-  never  independent  morbid  growths.  There  are 
doubtless  many  specimens  of  ovaries,  enlarged  t"  1 1  j  *  -  size 
di  a  ben's  egg  or  an  orange,  which,  from  their  gross  ami 
microscopic  appearance,  may  fairly  be  regarded  as  ex- 
amples of  excessive  fibroid  hypertrophy  in  consequence 
ni  preceding  oophoritis,  but  these  are  to  !»•  distinguished 
from  the  tumors  under  consideration,  just  as  a  hyper- 
plastic is  i"  in'  differentiated  from  a  fibroid  uterus.  Borne 
careful  observers   deny   ihr  existence  of  true  ovarian 

•  mala,  alleging  that  tin'  tumors  thus  described  are 
i  iihi  i  detached  subperitoneal  uterine  fibroids,  or  fibrous 
growths  i't'  the  tube  or  broad  ligament.  Others  affirm 
thai  all  Bupposed  fibroids  of  tin-  ovary  are  really  spindle- 
celled  sarcomata. 
Etiology. — While  the  smaller  tumors  show  evidences 

rowth  by  simple  hyperplasia  of  the  stroma,  tin-  larger 
(.in-  closely  resemble  uterine  fibroids,  in  the  obscurity  of 
their  etiology  as  well  as  in  their  structure.  There  is, 
a-  a  lull',  absolutely  nothing  to  account  for  their  pres- 
ence Thej  have  been  found  as  separate  nodules  irrmv- 
ing  from  tiie  stroma  «>r  outer  surface  of  the  ovary,  the 
gland  it-elf  being  normal.  A  few  cases  are  on  record  in 
whirl]  they  developed  from  the  corpus  luieum. 

Gross  Anatomy. — An  ovarian  fibroid  is  usually  of 
small  size  (weighing  in  the  neighborhood  of  two  pounds), 
although  1  have  seen  a  specimen  weighing  upwards  of 
twenty  pounds.  It  closely  resembles  a  subperitoneal 
fibroid,  having  a  smooth,  shining  exterior,  and  is  often 
nodular  or  divided  into  several  lobes.  It  may  he  of  al- 
most  -tony   hardness,  or  may  undergo  every  variety  of 

i  mi'aii iommon  to  fibroids,  until  it  becomes  a  true 

fibro  r\  st,  the  latter  < lition  being  the  result  of  geodic 

softening  {fibroma  lymphangiectodes).  Ovarian  fibro-cysts 
may  attain   such   a  si/.e  as  to  till   the  abdomen.      Spil 

berg  removed  one  that  weighed  sixty  pounds. 

Interstitial  haemorrhage,  fatty  and  calcareous  degenera- 
tion, etc.,  are  not  uncommon;  a  transition  to  spindle- 
(i  lli  il  sarcoma  is  possible,  hut  never  to  carcinoma.  These 
tumors  are  generally  unilateral,  especially  when  of  large 
size,  and  havr  precisely  the  same  relations  to  the  tube  and 
broad  ligament  as  cystomata— an  indisputable  proof  of 
their  ovarian  origin.  Contrary  to  Goodell's  experience, 
I  have  found  that  tin  pedicle  is  usually  long  and  slender, 
so  'hat  the  tumor  floats  freely  in  the  abdominal  cavity  ; 
adhesions  are  rare,  unless  the  growth  has  reached  a  I 
si/e.  when  it  may  become  attached  to  the  anterior  parie- 
tal peritoneum.  In  consequence  of  the  mobility  of  these 
tumors  and  the  length  of  the  pedi<  le,  torsion  of  the  latter 
not  infrequently  occurs. 

Ascites  is  a  common  complication  of  ovarian  fibroids, 
and  ma]  awaken  suspicions  regarding  the  possible  ma- 
lignancy of  the  growth.  The  ascites  is  sometimes  ex- 
plicable  by   the   venous  obstruct] lue  to   the  direct 

pressure  oi'  the  mass,  or  possibly  t"  long-continued  irri- 
tation of  the  peritoneum ;  more  often  the  cause  is  un- 
known. 

.Minute  Anatomy. — The  smaller  tumors  appear  to  con- 
sist  wholh  of  dense  fibrous  tissue;  in  the  larger  ours 
occasional   smooth   muscle-fibres  are   found,  justify 

the  name  myo-fibroma.     "  (> les"  .nr  numerous  in  the 

larg  i  growths,  where  their  development  can  be  traced 
in. m  ihr  commencing  dilatation  of  a  lymph  space,  in  con- 
sequence of  local  stasis,  up  to  cavities  containing  half  a 
pint  of  clear  serous  Quid,  coagulating  spontaneously  on 


ire  to  the  air.     The  various  microscopical  appear* 

are  identical  with  those  observed  in  studyin 
tions  of  uterine  fibroids  and   fibro-cysts,  except  that  a 
tendency  to  sarcomatous  degeneration  i-  more  frequently 
noted. 

Clinical  History. — The  presence  of  the  tumor  mayba 
entirely  unsuspected  during  life,  in  fact,  -mall  fibroid* 
•  no  clinical  significance,  unless  they  n  sub  lima 
chronic  o  phoritis,  the  symptoms  of  which  have  been  de- 
tailed. Thej  air  found  most  frequently  in  young  woman 
(below  tin-  age  of  forty),  and  rarely  attract  attcntii 
cepl  by  their  mechanical  pressure,  until  the\  bav<  risen 
out  of  the  pelvis.  They  cause  no  pain  or  deterioration 
of  the  general  health,  and  when  small  are  as  innocuous 
a-  -id.  peritoneal  fibroids.  Cases  are  on  record,  ho> 
in  which  they  have  given  rise  to  serious  dystocia.  Being 
of  slow  growth,  the  patient  can  rarely  recall  the  precis* 

time  when  her  attention  was  first  directed  to  the  tumor 
by  dragging  -en -at ion-  in  the  lower  part  of  the  abdomen, 
enlargement  of  the  same,  and  a  feeling  a-  if  there  was 
some  foreign  body  in  her  belly  which  shifted  its  position 
a-  -In-  turned  over  in  bed.  Ascites  may  be  the  only  symp- 
tom for  the  relief  of  which  -In-  eon-ults  a  physician. 
'The  large  tumors, especially  the  fibre-cystic  variety,  give 
rise  to  the  usual  disturbances  of  such  growths,  but  not 
to  any  Bevere  pain.  These  will  be  mentioned  in  describ- 
ing the  complications  of  cystomata.  The  tendency  of 
these  tumor-  to  become  fibro-sarcomatous  always  causes 
apprehension. 

Diagnosis.  —  If  tin-  tumor  ha-  been  under  observation 
for  some  time  and  is  of  small  size,  it-  ovarian  origin  may 
generally  be  determined.  It  i-  often  impossible  to  dis- 
tinguish  it  from  a  sub  peritoneal  uterine  fibroid  with  a 
long  pedicle.  Small  semi  solid  dermoid  or  inultiloc  ular 
cysts  may  be  mistaken  for  fibromata.  The  very  slow 
growth    and   peculiar,  hard,  nodular   feci  of  the  latter  is 

quite  characteristic.  If  the  tumor  can  be  felt  distinctly 
through  the  vagina]  vault  (as  in  a  case  of  probable  double 
ovarian  fibroid  which  I  have  now  under  observation)  the 
differential  diagnosis  is  not  so  difficult.  If  il  is  so  lame 
that  its  unilateral  situation  is  no  longer  apparent,  to  make 
a  diagnosis  between  it  and  a  uterine  fibroid  or  fibro-ey-t  is 
clearly  impossible.     The  question  of  malignancy  always 

arises  in  these  cases,  especially  if  a-cile-  is  present  The 
slow  development  of  the  tumor,  its  mobility,  smooth  sur- 
face, and  the  fact  that  it  is  unilateral,  the  absence  of  pain, 

and  the  general  condition  of  the  patient,  should  point  to 
its  true  character. 

Prognosis. — This  is  invariably  good,  since  these  tumors 
grow  -lowly,  often  undergo  atrophy  after  the  menopause, 
and  rarely  cause  peritonitis  or  become  tin  scat  of  suppn 
ration.  The  ascites  which  si  .met inn  -  complicates  them  is 
entirely  cured  by  the  removal  of  the  tumor,  an  operation 
which  is  rendered  quite  easy  by  the  almost  invariable  ab- 
sence of  adhesion-. 

Treatment. — Ovariotomy  is  tie  only  resort,  the  results 
of  the  operation  in  this  class  of  cases  being  excellent. 
As  in  the  case  of  all  solid  tumor-,  the  abdominal  inci-iou 
must  be  longer  than  that  made  in  removing  ordinary 
cysts.  The  possibility  that  a  solid  tumor  maj  ] 
may  become,  sarcomatous,  always  render-  an  operation 
ad\  isable. 

I'..  Sarcoma.— This  develops  primarily  in  the  ovary, 
Olshausen  says  that  the  spindle-celled  variety  is  most 
common.  The  few  .specimens  which  I  have  examined 
have  been  of  the  transitional  round-celled  t\| 
carcinomatodes).  Between  theJtwo  there  exists  a  wide 
difference  as  regards  malignancy,  since  ihr  former  (fitly 
termed  fibro-sarcoma)  is  closely  allied  to  fibroma,  while 
the  latter  approaohe-  closely  in  its  structure  and  danger- 
ous character  to  medullary  carcinoma. 

on    Sj  Etiology.— Fibro-sarconut 

develops,  like  fibroma,  from  the  stroma,  the  originalchange 
in  both  instances  suggesting  simple  hyperplasia;  hut, 
while  the  benign  growth  is  comparatively  poor  in  vessels, 
the  vascular  supply  ol  tin  former  i-  excessive.  The  ulti- 
mate cause  of  the  malignant  formation  is  of  course  un- 
knot* Q,  but  il  seems  to  be  related  to  the  period  of  devel- 
opment, because  sarcoma  of  the  ovary  is  most  often  found 
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in  early  life,  not  infrequently  in  childhood.  A  form  of 
jjdeno-sarcoma  described  by  Leopold  develops  from  the 
Graafian  vesicles.  The  origin  of  the  rapidly  growing  sar- 
comata of  the  mixed  type  is  not  clear ;  it  is  doubtless 
epithelial  as  well  as  stromal. 

Gross  Anatomy. — Malignant  tumors  of  the  ovary  are 
frequently  bilateral.  The  fibre-sarcomata  are  usually  of 
moderate  size  (one  or  two  pounds),  of  a  smooth  exterior, 
reddish-white  in  color,  and  of  firm  consistence.  They 
muv  reach  the  size  of  a  child's  head,  while  sarcomatous 
nodules  are  seen  on  their  outer  surface.  Small  cysts  some- 
times project  above  their  surface.  They  closely  resemble 
fibromata,  but  are  usually  of  less  firm  consistence.  On 
ii  their  cut  surfaces  appear  softer  and  much  more 
vascular,  often  resembling  raw  meat,  especially  when  the 
tumor  is  of  the  mixed  spindle-  and  round-celled  variety. 
Sapid  growth,  inflammation,  and  degeneration  are  char- 
acteristics of  these  formations,  as  shown  by  the  hypene- 
mic  and  (edematous  appearance  of  their  cut  surfaces,  the 
fatty  and  necrotic  foci,  and  the  numerous  cysts  contain- 
ing a  reddish,  gelatinous  fluid. 

Minute  Anatomy. — It  is  not  necessary  to  dwell  upon 
the  well-known  microscopical  anatomy  of  these  tumors, 
except  to  reiterate  that  they  are  characterized  by  their 
vascularity  and  tendency  to  retrograde  metamorphosis, 
the  latter  being  readily  explained  by  reference  to  the 
venous  thrombosis  observed  under  the  microscope.  The 
occurrence  of  metastatic  deposits  in  distant  organs  de- 
pends upon  the  involvement  of  the  blood-vessels  in  the 
morbid  process.  Retrograde  changes  are,  of  course,  less 
marked  in  fibro-sarcomata.  It  should  be  noted  that  myxo- 
sarcoma often  occurs  in  the  ovary. 

Clinical  History. — It  may  be  said,  in  general,  that 
fibro-sarcoma  of  the  ovary  may  be  attended  by  few,  if 
any,  graver  symptoms  than  those  produced  by  benign 
solid  growths.  These  growths  have  little  tendency  to 
form  metastatic  deposits,  and  may  increase  very  slowly 
for  years  (ten  years  in  one  case)  until  they  reach  an  im- 
mense size  (sixty  or  eighty  pounds),  the  general  health 
not  being  affected,  after  which  they  undergo  cystic  de- 
generation or  assume  a  more  malignant  character.  Pain 
is  often  absent  or  insignificant,  and  moderate  ascites  is 
frequently  the  only  symptom  that  attracts  attention,  aside 
from  the  irregular  menstruation  or  amenorrhoea,  which 
would  naturally  attend  disease  of  both  ovaries.  In  short, 
the  natural  history  of  fibro-sarcoma  is  essentially  that  of 
fibroma,  and  the  diagnosis  is  commonly  uncertain  until 
the  specimen  is  in  the  hands  of  the  pathologist. 

As  the  cellular  element  predominates  in  the  growth, 
the  condition  becomes  more  grave ;  still,  as  Olshausen 
says,  "on  the  whole,  sarcomata  of  the  ovary  are  rela- 
tively of  slight  malignity,  seldom  form  metastases,  and 
are  not  so  very  often  double.  Their  malignant  character 
is  shown  more  by  their  striking  influence  upon  the  gen- 
eral health."  I  have  found  the  most  malignant  type  of 
sarcoma  of  the  ovaries  and  peritoneum  in  a  young  wom- 
an who  appeared  to  be  in  robust  health,  and  was  entirely 
unconscious  of  her  condition.  I  have  also  discovered  in 
the  dead-house  unsuspected  metastases  in  the  intestinal 
canal.  The  soft,  round-celled  variety  grows  rapidly,  is 
usually  bilateral,  and  terminates  fatally  in  a  few  months, 
the  patient  generally  dying  from  exhaustion.  Ascites, 
peritonitis,  and  pulmonary  complications  hasten  the  end. 
The  pain  may  be  of  the  characteristic  sharp,  lancinating 
variety,  especially  if  subacute  peritonitis  is  present,  while 
disturbances  of  the  pelvic  organs  are  indicated  by  uterine 
hemorrhage  ;  rectal  and  vesical  troubles  are  not  uncom- 
mon. 

Diagnosis. — As  before  stated,  a  differential  diagnosis 
between  fibroma  and  spindle-celled  sarcoma  is  practically 
impossible  ;  a  solid  ovarian  tumor  of  slow  growth  is 
more  apt  to  be  of  the  latter  character.  Between  round- 
celled  sarcoma  and  medullary  carcinoma  it  is  often  im- 
possible to  distinguish,  nor  is  the  distinction  of  any  im- 
portance clinically.  The  youth  of  the  patient,  the  more 
gradual  development  of  cachexia,  and  the  moderate  as- 
cites, as  well  as  the  less  rapid  extension  of  the  disease  to 
the  abdominal  viscera,  speak  in  favor  of  sarcoma.  Peri- 
tonitis is  more  common  in  cases  of  cancer,  and  on  exam- 


ination the  pelvic  organs  are  found  to  be  fused  into  a 
solid,  immovable  mass  ;  the  pain  is  also  apt  to  be  more 
severe.  A  large  cysto-sarcoma  may  be  mistaken  for  a 
thick-walled  cystoma,  for  a  cyst  that  has  undergone  sec- 
ondary malignant  degeneration,  or  for  an  ovarian  or 
uterine  fibro-cyst.  Similar  symptoms  (pain,  cachexia, 
ascites,  etc.)  may  be  present  in  each  case.  An  explora- 
tive puncture  may  throw  light  on  the  diagnosis,  the  con- 
tents of  a  cysto-sarcoma  being  a  peculiar  bloody,  gelatin- 
ous fluid  (often  containing  characteristic  cell-masses) 
which  contains  mucin  and  paralbumin  and  coagulates 
spontaneously. 

Prognosis. — In  fibro-sarcoma  the  prognosis  is  good,  re- 
moval of  the  tumor  being  nearly  always  followed  by 
complete  recovery.  In  growths  of  the  round-celled  vari- 
ety it  is  not  encouraging,  on  account  of  their  influence  on 
the  general  health,  the  tendency  to  metastasis  and  other 
complications,  and  the  danger  from  operative  interfer- 
ence— death  from  shock,  haemorrhage,  or  peritonitis,  be- 
ing a  frequent  result  of  attempts  at  removal. 

Treatment. — If  the  tumor  is  freely  movable,  and  the 
patient's  general  condition  allows  it,  ovariotomy  is  clearly 
indicated  ;  since,  if  the  growth  is  thoroughly  removed  be- 
fore secondary  deposits  are  formed,  there  is  comparatively 
little  danger  of  recurrence,  and  a  radical  cure  may  be  ex- 
pected. The  question  of  the  expediency  of  laparotomy 
in  cases  of  extensive  malignant  disease,  with  well-marked 
cachexia,  will  be  discussed  in  the  following  section. 

C.  Carcinoma. — This  may  be  primary  or  secondary, 
and  may  be  of  the  medullary,  scirrhous,  or  colloid  vari- 
ety, the  medullary  being  by  far  the  most  frequent.  Car- 
cinomatous degeneration  of  cystomata  will  be  more  prop- 
erly considered  elsewhere.  Unnecessary  confusion  has 
arisen  from  the  loose  use  of  the  term  "  papilloma,"  some 
writers  regarding  all  proliferating  papillomatous  cysts  as 
malignant.  For  this  reason  I  prefer  to  omit  them  from 
the  present  section,  although  many  of  these  are  really 
solid  tumors  of  the  adeuo-carcinomatous  and  adeno-sar- 
comatous  type.  Colloid  cancer  of  the  ovary  is  a  transi- 
tional form,  which  will  be  described  under  colloid  cysts. 
Scirrhous  cancer  of  the  ovary  is  too  rare  to  call  for  sep- 
arate mention  in  a  brief  rcsuine  like  the  present. 

Etiology. — Medullary  carcinoma  of  the  ovary  may  be 
secondary  to  cancer  of  the  pelvic  organs  or  peritoneum, 
although  it  is  sometimes  extremely  difficult  to  trace  the 
sequence.  These  cases  possess  a  pathological,  rather 
than  a  surgical,  interest,  and  will  not  be  considered. 
Primary  cancer  of  the  ovary  should  be  clearly  distin- 
guished from  secondary  cancerous  degeneration  of  a  pre- 
existing cyst,  since  the  prognosis,  as  well  as  the  treatment, 
in  the  two  cases  is  essentially  different.  The  ultimate 
cause  of  primary  malignant  disease  is  unknown.  The 
patients  are  frequently  under  thirty  years  of  age,  a  pecu- 
liarity as  regards  cancer  of  the  ovary,  in  comparison  with 
cancer  of  other  organs,  which  seems  to  point  to  the  pe- 
riod of  the  greatest  sexual  activity  as  the  one  most  favor- 
able to  the  development  of  the  disease.  Frequent  preg- 
nancies do  not  appear  to  exert  any  special  influence. 
Sexual  excess  has  been  noted  as  a  possible  etiological  fac- 
tor. The  growth  takes  its  origin  from  the  epithelial  ele- 
ments of  the  ovary,  principally  those  of  the  ovisacs,  malig- 
nancy being,  as  Tait  has  expressed  it,  "a  reversion  to 
the  fcetal  type."  That  the  process  is  at  first  confined  to 
a  few  vesicles  is  shown  clinically,  as  well  as  anatomically, 
by  the  fact  that  patients  with  cancer  of  both  ovari'  have 
ovulated  and  become  pregnant. 

Gross  Anatomy. — In  the  early  stage  a  cancerous  ovary 
appears  somewhat  enlarged,  of  an  irregular,  nodular 
shape,  a  dead-white  color,  and  of  softer  consistence  than 
normal.  At  this  time  the  tumor  may  be  perfectly  mova- 
ble, and  may  resemble  closely  an  ordinary  hypertrophied 
ovary.  I  have  seen  a  carcinoma  as  large  as  a  man's  head 
that  closely  resembled  a  uterine  fibroid,  even  on  section. 
It  was  removed  from  a  young  woman,  aged  twenty-two, 
who  had  complained  of  few  symptoms  except  occasional 
dragging  sensations  in  the  stomach.  When  the  disease 
is  advanced,  we  observe,  on  looking  into  the  pelvis  from 
above,  a  diffuse,  irregular  mass  involving  both  ovaries, 
often  the  rectum  and  uterus,  and  frequently  also  coils  of 
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-mil]  intestine,  and  distributed  over  the  peritoneum  in 
the  shape  ol   smooth  nodules  or  papillarj  excrescences. 

The sistence  ol  the  growths  varies  from  thai  oi  a  soft 

fibroid  to  the  cheesy,  diffluent  condition  which  characu  i 
izes  malignanl  diseases  oi  the  liver. 

Minnie  Anatomy.  The  structure  of  medullary  carci- 
noma is  well  known,  and  doe-  nol  require  a  separate 
BcriptioD  as  ii  is  found  in  the  ovarj  These  growths  are 
prone  to  become  the  seal  oi  inflammatorj  and  degenertf 
Live  processes  which  obscure  their  original  appearance. 
\\  r  -.  i  I  ..in  Lave  an  opportunity  to  observe  the  disease  in 
it-,  inception  before  the  Btroma  and  ovisacs  have  been 
entirely  destroyed,  and  when  the  alveolar  structun 
the  growth  is  clearly  marked,  by  reasi  □  of  the  scattered 
collections  ol  epithelioid  cells.  The  frequent  occurrence 
in  the  ovary  of  the  mixed  type,  "  alveolar  sarcoma,"  or 
sarcoma  carcinomatodes,  has  been  mentioned.  It  isworth 
noting  that,  aside  from  rapid  growth  and  tendency  to 
generation  and  extension  as  clinical  evidences  of  malig- 
nancy, the  finding  "I  the  "budding"  or  "sprouting" 
cells  al  ili«-  periphery  of  a  cancerous  ovary  testifies  to  its 
dangerous  character.  Some  of  the  circumscribed  tumors 
appear  to  be  almost  encapsulated,  as  contrasted  with  the 
soft,  diffuse  growths.  Microscopically  the  difference  be- 
tween a  cysto-carcinoma  and  a  carcinomatous  cystoma  is, 
broadly  speaking,  this:  In  the  former  we  find  an  irreg- 
ular cavity,  plainly  the  result  of  degenerative  changes 
(fatty,  necrotic,  etc.),  and  situated  in  the  midst  of  a  homo- 
geneous cancerous  tissue ;  while  careful  examination  of 
section-,  of  the  wall  of  an  ovarian  cyst  thai  has  undergi  me 
secondary  carcinomatous  degeneration  will  nearly  always 
reveal  evidences  of  the  original  cyst-wall,  with  its  usual 
layers. 

Clinical  History. — The  symptoms  of  cancer  of  the 
ovary  may  be  entirely  negative,  or,  on  the  other  hand, 
while  there  is  no  doubt  regarding  the  existence  of  malig 
nant  disease,  it  may  involve  the  pelvic  and  abdominal  vis 
cera  so  extensively  thai  its  connection  with  the  ovaries  is 
obscured  Pain  of  a  peculiar,  sharp,  darting  character  is 
generally  regarded  as  characteristic  of  cancerous  growths. 
But  it  is  a  singular  fact  that  this  symptom  is  often  want- 
ing in  extensive  malignant  disease  of  the  pelvic  organs, 
which,  from  their  rich  nerve-supply,  we  might  suppose 
WOUld   be  most    profoundly    affected.      I  have  repeatedly 

seen  cancer  of  the  ovary  revealed  by  laparotomy  in  cases 
where  the  pain  had  nol  been  any  more  severe  than  that 
which  attends  chronic  cellulitis.  Again,  pain  of  an  ap- 
parently suspicious  character  may  be  produced  by  so 
many  morbid  conditions  within  the  pelvis  that  it  i- 
not  to  he  regarded  as  a  trustworthy  indication  of  malig- 
nancy. The  pain,  w  hen  it  is  present,  makes  its  appearance 
gradually,  the  patient  having  an  occasional  twinge  or 
stall  in  the  groin,  which  sometimes  extends  down  the 
thigh.  As  the  growth  becomes  more  diffuse  and  begins 
to  break  down  and  extend  to  the  peritoneum,  that  mem- 
brane becomes  the  seat  of  a  subacute  inflammation,  in  con- 
sequence of  which  the  pelvic  organs  are  fixed  just  as  if 
they  had  been  embedded  in  liquid  plaster  which  had  sub- 
sequently hardened.  The  patient  may  then  suffer  acutely. 
locomotion  being  impossible.  Menstrual  disturbances 
appear — first,  menorrhagia,  then  irregularity  of  the  flow, 
and  eventually,  as  the  ovaries  are  completely  destroyed, 
complete  amenorrhoea.    The  effect  of  the  condition  upon 

the  uterus  i-  the  same  as  that  produced  by  ordinary  pel- 
vic peritoniti — i.t ..  it  causes  congestion  and  a  tendency  to 
hemorrhages.  Vesical  irritation  is  a  distressing  symp- 
tom, and  constipation  and  painful  defecation  result  from 

mechanical  obstruction.  In  aggravated  cases  coils  of 
mii  ill  intestine  are  imprisoned  at  the  bottom  of  Douglas's 
pouch,  giving  rise  to  frequenl  violent,  colicky  pains  by 
reason  of  the  resistance  offered  to  the  peristaltic  move- 
ments. Ascites  i-  justly  regarded  as  an  impoi  tanl  sj  mp- 
tom  in  connection  with  malignant  disease.  The  impor- 
tant point  to  note  is  that  the  dropsy  develops  early  and 
rapidly,  it-,  time  of  appearance  not  being  governed  by  the 
si/e  of  the  tumor,  since  it  is  due  rather  to  irritation  of 
the  peritoneum  than  to  direct  pressure  on  the  vena  cava 
inferior.  If  the  fluid  is  removed  by  tapping,  it  quickly 
returns.     Sometimes  oedema  of  one  or  both  legs  is  ob 


served,  in  consequence  of  direct  pressure  of  the  growth 

oil  the  iliac  vessel. 

The  " cancerous  cachexia"  is  often  alluded  to 

monic.  This  is  quite  as  of  ten  absent  a-  present, 
■  of  the  women  being  young  and  blooming.  On  the 
other  hand,  the  face  of  a  patient  with  extensive  secondary 
deposits  on  the  peritoneum  and  intestines  does  someti 
presenl  a  peculiar  hue  and  a  drawn  expression  which 
are  certainly  striking.  This  i-  best  marked  in  women 
above  forty,  and  is  accompanied  by  emaciation  and  rapid 
decline  of  the  vital  power-. 

—  In  the  case  of  young  patient-  who  com- 
plain  of  only  moderate  pain,  appear  in  good  health,  and 
have  little,  if  any,  ascites,  the  physician  may  naturally 
fail  to  discover  the  true  condition.  When  the  tumor  is 
small,  and  i-  buried  in  a  ma—  of  adhesions,  it  maj 
mi-taken  for  a  benign  growth,  for  an  enlargement  of  the 
tube  or  ovary,  or  for  chronic  peritonitis.  The  diagn 
may  be  equally  uncertain  after  the  tumor  ha-  risen  out  of 
the  pelvi-.  provided  that  it  i-  painless,  movable,  and  not 
associated   with   ascites  and  constitutional   disturbance. 

Age,  a-  ha-   been   stated,  i-   not  a  reliable  criterion  ;   but, 

negatively,  a  rapidly  growing  tumor  in  a  woman 
forty  should  awaken  grave  suspicion. 

Ascites  iwith  or  without  oedema  of  the  lei'-)  develop- 
ing rapidly  in  a  patient,  who  j-  found  by  careful  exami- 
nation to  be  free  from  cardiac,  renal,  or  hepatic  di- 
i-  a  Bignificanl  symptom,  especially  if  it  is  associated  with 

ere  lancinating  pains  in  the  groins  and  a  general 
cachexia  or  decline  of  the  health  for  which  no  reason 
can  be  assigned.  Evidences  of  subacute  peritonitis 
presented  by  great  tenderness  over  the  lower  part  of  the 
abdomen  and  elevation  of  the  pulse  and  temperature, 
possess  no  little  significance  in  connection  with  the  other 
symptoms. 

Since  the  pain  i-  located  in  the  pelvis,  we  naturally 
make  a  vaginal  examination.  The  uterus  i-  found  high 
up — so  that  the  cervix  appears  as  if  it  were  drawn  into 
the  fornix — and  is  immovable,  while  the  entire  vaginal 
vault  presents  a  peculiar,  hard,  board-like  feel.  Tie 
usually  so  much  tenderness,  on  account  of  the  general 
inflammation,  that  no  definite  information  can  be  gained  ; 
in  very  favorable  cases  an  irregular  nodular  growth,  per- 
fectly immovable,  can  be  obscurely  felt  through  i 
lateral  fornix.  If  there  is  no  ascitic  fluid,  and  the  patient 
i-  not  too  sensitive  (or  is  under  ether),  the  tumors  can  be 
mapped  out  by  the  bimanual  examination,  while  their 
peculiar,  knobbed  exterior  is  recognizable.      If  the  a- 

prevents  a  thorough  examination  the  fluid  should  to 

moved  by  an  aspirator,  when  a  tlood  of  light  is  often 
thrown  upon  an  obscure  diagnosis.  It  is  so  important. 
for  the  physician  to  obtain  all  the  information  possible, 
regarding  the  nature  of  the  disea-e  and  its  precise  extent, 
that  he  should  employ  every  diagnostic  aid  at  his  com- 
mand. I  have  on  si  vera!  occasions  seen  extensive  malig- 
nanl disea-e  of  the  abdominal  viscera  completely  masked 
by  ascitic  fluid,  the  removal  of  a  few  ounces  of  which 
cleared  up  the  diagnosis,  and  saved  the  patient  from  a 
proposed  laparotomy  which  would  have  been  worse  than 
useless.  In  this  connection  I  cannot  refrain  from  ex- 
pressing my  disapproval  of  a  hasty  resort  to  explorative 
laparotomy  in  cases  ol  ascites  where  the  presence  of  ma- 
lignant di-ea-e  i-  strongly  suspected,  and  all  the  symp- 
toms point  to  the  existence  of  extensive  infiltration  and 
subacute  peritonitis  such  as  would  render  a  radical  op- 
eration impossible,  [have  seen  this  exploration  under- 
taken on  the  person  of  a  woman  whose  abdominal,  and 
even  thoracic,  viscera  were  riddled  with  secondary 
growths;  she.  of  course,  did  not  survive.  It  seems 
much  more  rational  to  tap  a  woman  in  whom  we  sus- 
pect malignanl  di-ea-e.  to  make  repeated  examinations, 
and  to  keep  her  under  observation  for  some  time,  than 
to  open  her  abdomen  at  once  in  order  to  satisfy  our  euri- 
o-ity.  The  result  of  explorative  incision  in  these  i 
i- fatal  in  a  large  proportion  of  cases,  the  patient  dying 
of  -h.uk  or  exhaustion.  This  opinion,  it  should  be 
stated,  is  opposed  to  that  of  Weighty  authorities,  yet  it  is 
supported  by  the  fact-.  Foulis  and  Thornton  have  called 
attention  to  the  diagnostic  value  of  the  so-called  "  sprout- 
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ing  cell-groups  "  found  in  cancerous  ascitic  fluid.  These 
are  clusters  of  large  epithelial  cells,  containing  vacuoles 
of  different  sizes  ;  in  my  experience,  when  found  in  large 
numbers,  they  point  strongly  to  the  existence  of  a  pro- 
liferating malignant  growth  (carcinoma,  sarcoma,  or  pap- 
illoma) which  has  extended  to  the  peritoneum.  The  rapid 
re-accumulation  of  ascitic  fluid  after  aspiration  points  to 
a  probable  cancerous  origin. 

Prognosis. — This  is  invariably  bad.  While  some  pa- 
tients may  live  for  years,  exhibiting  alternate  remissions 
and  exacerbations,  others  succumb  in  a  few  months  from 
pure  exhaustion,  peritonitis,  or  secondary  complications 
induced  by  metastatic  deposits  in  the  thorax  or  abdomen. 
The  retro-peritoneal  glands  and  peritoneum  are  early  in- 
volved, next  in  order  the  intestines,  omentum,  stomach, 
and  liver  ;  but,  strange  to  say,  the  other  pelvic  organs 
(uterus  and  bladder)  frequently  escape.  Even  when  the 
tumors  are  movable,  so  that  they  can  be  completely  extir- 
pated, we  can  never  be  sure  either  that  metastatic  de- 
posits do  not  already  exist  or  that  there  will  not  be  a  re- 
currence. Olshausen  has  called  attention  to  the  differ- 
ence between  ovarian  sarcoma  and  carcinoma  in  this 
respect ;  spindle-celled  sarcoma  rarely  recurs  after  com- 
plete removal. 

Treatment. — Many  malignant  tumors  are  not  recog- 
nized as  such  until  after  their  removal.  When  the 
growth  is  not  too  firmly  adherent  it  is  justifiable  to  extir- 
pate it,  if  no  secondary  nodules  are  discovered  on  the  peri- 
toneum, since  the  patient's  life  is  prolonged  and  there  is 
always  a  possibility  that  the  disease  may  not  recur.  To 
tear  out  by  main  force  a  soft,  vascular,  cancerous  tumor, 
firmly  adherent  to  the  pelvic  and  abdominal  viscera,  with 
imminent  risk  of  having  the  patient  die  on  the  table  from 
shock  or  haemorrhage,  is  unsurgical,  not  to  say  inhu- 
mane. The  resection  of  the  intestines,  bladder,  etc.,  with 
the  tumor  is  a  procedure  which  we  may  leave  to  our 
German  confreres. 

We  may  briefly  summarize  the  ti-eatment  of  carcinoma 
ovarii  by  saying  that  when  we  are  reasonably  sure  of  the 
presence  of  advanced  malignant  disease  we  should  be 
content  with  trying  to  make  the  patient  as  comfortable 
as  possible  by  administering  opium  freely,  withdraw- 
ing the  ascitic  fluid  when  necessary,  and  building  up  the 
general  strength.  Ovariotomy  in  cases  of  adherent  solid 
malignant  tumors  is  always  dangerous  and  the  result  is 
questionable  ;  nevertheless  it  is  now  generally  held  that 
the  patient  should  be  given  the  benefit  of  the  doubt.  A 
considerable  number  of  patients  do  not  survive  the  op- 
eration. 

2.  Cystic  Tumors  of  the  Ovary. — A.  Dermoid  Cysts. 
They  form  between  three  and  four  per  cent,  of  ovarian 
cysts.  These  curious  growths  are  congenital  unilocular 
cysts,  the  walls  of  which  present  a  more  or  less  perfect 
epidermal  structure,  while  their  interior  is  filled  with 
caseous  material,  in  which  are  often  found  hair,  teeth, 
bone,  etc.  These  cysts  are  always  simple,  are  usually 
single,  and  seldom  reach  a  size  larger  than  a  man's  head. 
I  have  examined  specimens  of  multilocular  colloid  cys- 
tomata,  a  few  loculi  of  which  presented  a  well-marked 
dermoid  structure,  and  contained  hair  and  teeth ;  as  a 
rule  these  tumors  are  homogeneous. 

Etiology. — Dermoid  cysts  are  not  peculiar  to  the  ovary, 
being  found  in  the  mouth  and  pharynx,  in  the  testicle, 
and  in  other  localities,  but  their  origin  in  each  organ  is 
equally  obscure.  It  is  impossible  to  enter  into  a  minute 
discussion  of  the  different  theories  ;  suffice  it  to  say  that 
there  are  two  principal  ones,  some  authorities  believing 
that  there  is  an  inclusion  of  abnormal  structures  in  the 
foetal  ovary,  while  others  affirm  that  these  curious  tumors 
arc  caused  by  excessive  growth  of  the  ovarian  elements. 
Others,  drawing  upon  their  scientific  imagination,  ad- 
vance the  theory  of  "  foetus  in  fcetu,"  or  inclusion  of  an 
imperfect  within  a  perfect  one,  or  of  "hypererchesis" — an 
inherent  power  possessed  by  the  ovum  of  forming  certain 
rudimentary  tissues  without  the  assistance  of  the  male 
germ.  In  the  absence  of  any  better  explanation  the 
reader  may  accept  Eisner's  statement,  that  "  dermoids 
occur  externally  and  internally  in  places  where  the  epi- 
blast  dips  down  to  meet  the  hypoblast,  and  where,  by 
Vol.  V.—  27 


processes  of  grooved  involution,  new  bodies  are  formed, 
such  being,  first  in  order,  the  testicle  and  ovary,  and  that 
they  are  therefore  all,  without  exception,  embryonal  in 
their  first  structure."  Dermoid  cysts  are  frequently 
found  in  young  children,  and  their  development  seems 
to  belong  to  the  period  of  puberty  and  greatest  sexual 
activity,  about  two-thirds  of  the  growths  occurring  in 
women  under  thirty.  It  is  probable  that  a  large  pro- 
portion of  them  exist  at  birth  and  grow  very  slowly  until 
puberty,  when  theyr  share  in  the  development  of  the  pel- 
vic organs  and  enlarge  rapidly.  It  has  been  shown  that 
the  presence  of  dermoids  seems  to  retard  the  time  of 
puberty. 

Gross  Anatomy. — A  typical  dermoid  cyst  is  commonly 
intra-pelvic,  being  about  the  size  of  a  large  orange  or  of  a 
fcetal  head  at  term,  and  is  lodged  in  Douglas's  pouch.  It 
has  a  smooth  exterior,  a  wall  of  variable  thickness,  and 
a  consistence  differing  according  to  the  degree  of  fluidity 
of  its  contents.  The  relations  of  the  tumor  to  the  tube 
and  broad  ligament  are  not  always  clear,  on  account  of 
the  frequent  occurrence  of  inflammatory  adhesions,  which 
these  cysts  are  extremely  liable  to  contract.  On  section 
it  will  be  found  that  the  wall  is  thick,  almost  cartilag- 
inous in  some  places,  and  quite  thin  in  others.  It  has 
not  the  smooth,  epithelial  lining  of  a  simple  cystoma, 
but  presents  in  many  places  a  rugose  appearance,  resem- 
bling that  of  the  hands  after  being  dipped  for  some  time 
in  hot  water.  A  cyst  which  has  become  the  seat  of  sup- 
puration and  necrosis  may  lose  its  original  appearance,  so 
as  to  resemble  the  sac  of  a  pelvic  abscess,  while  its  con- 
tents are  transformed  into  fetid  pus.  Long,  coarse  hairs 
are  frequently  seen  growing  from  this  epidermal  lining. 
The  cyst-contents  vary  from  a  thick,  oily  fluid  in  which 
float  cheesy  lumps,  to  a  solid  mass  similar  to  that  found 
in  an  ordinary  wen.  This  is  partly  fluid  at  the  tempera- 
ture of  the  body,  but  rapidly  hardens.  Large  masses,  or 
coils,  of  blond  (rarely  dark)  hair  are  often  found  in  these 
cysts  ;  the  hairs  are  sometimes  several  inches  long,  and 
may  form  regular  locks.  Bone  and  teeth,  when  present, 
are  usually  partly  embedded  in  the  epidermal  layer,  or 
they  may  be  contained  in  diverticula  ;  the  bits  of  bone 
are  mostly  of  irregular  shape,  and  contain  but  little  can- 
cellous tissue.  The  teeth  are  separate,  or  attached  to 
an  alveolar  process  ;  they  are  usually  rudimentary,  al- 
though they  may  closely  resemble  normal  teeth.  They 
may  be  present  in  enormous  numbers  (three  hundred 
were  found  in  a  single  cyst),  and  are  found  in  about  one- 
fifth  of  the  cases.  Smooth  muscle-fibres,  and  even  ner- 
vous substance,  have  been  found  in  dermoid  cysts. 
Mixed  dermoid  and  colloid,  and  dermoid  and  sarcoma- 
tous tumors  have  been  described.  Dermoids  rarely  show 
a  tendency  to  form  metastatic  deposits. 

Minute  Anatomy. — Sections  through  the  thicker  por- 
tions of  the  wall  show  the  ordinary  structure  of  epider- 
mis, including  the  epithelial  layer  and  corium,  the  latter 
sometimes  including  papillae.  Hairs  (with  the  arrectores 
pili),  sebaceous-  and  sometimes  sweat-glands,  are  present 
as  in  sections  of  the  skin.  The  cyst-contents  under  the 
microscope  are  seen  to  consist  of  cholesterin,  oil-glob- 
ules, fatty,  degenerated  epithelial  cells,  and  amorphous 
matter. 

Clinical  History. — Since  the  tumors  are  of  slow  growth 
and  remain  latent  until  after  puberty,  they  may  give  rise 
to  no  symptoms  whatever.  On  the  other  hand,  from 
their  tendency  to  become  inflamed  and  to  suppurate, 
dermoids  are  the  most  dangerous  of  the  non-malignant 
ovarian  cysts.  As  they  are  commonly  intra-pelvic  and 
become  adherent  to  neighboring  organs,  especially  to  the 
posterior  surface  of  the  uterus,  they  may  cause  displace- 
ments and  pressure-symptoms.  Rectal  and  vesical  troub- 
les are  common.  Pain,  out  of  proportion  to  the  size  of 
the  growth,  is  frequently  present,  due  probably  to  sub- 
acute peritonitis.  Evidences  of  local  inflammation,  ele- 
vation of  temperature,  hectic,  and  other  signs  of  suppu- 
ration in  a  patient  with  a  small  pelvic  tumor  of  slow 
growth  should  always  awaken  suspicion  of  threatening 
perforation  from  a  dermoid  cyst ;  the  diagnosis  will  be 
verified  if  there  is  a  sudden  discharge  of  the  character- 
istic caseous  matter  (containing  tufts  of  hair)  from  therec- 
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turn,  \  mi; ina.  or  rarelj  from  the  bladder.  Symptoms  of 
peritonitis  quickly  follow  rupture  into  tin-  peritoneal 
ravin  .  death  being  the  almost  inci  itable  ending. 

I '  \  Bmall,  thick  walled  tumor,  of  very  slow 

growth,  situated  in  !>■  ugku  -  pouch  and  fixed  there  by 
adhesions,  occurring  in  a  young  woman,  is  likely  to  be 
a  dermoid  cyst,  although  the  diagnosis  is  never  certain 

until  the  aha en  is  opened,  and  the  contents  ol  the 

cysl  arc  removed  by  puncture  "i  are  evacuated  spon- 
taneously. The  conditions  most  likely  to  be  mistaken 
for  dermoid  cysl  are  small  ovarian  and  parovarian  cys- 
tomata,  solid  tumors  of  the  ovary  (also  subperitoneal 
fibroid  of  the  uterus),  pelvic  abscess,  enlargement  of  the 
tube,  ami  possibly  tuhal  pregnancy.  Unless  the  case  lias 
been  under  observation  tor  Borne  time,  a  positive  diffi  r 
ential  diagnosis  can  seldom  be  made,  unless  we  resort 
to  explorative  puncture  with  a  fine  hypodermic  needle 
(through  the  vaginal  vault),  or  suppuration  occurs  and 
the  contents  of  the  cyst  are  discharged.  Puncture  is  not 
eiitireh  devoid  of  danger,  and  the  fluid  is  usually  too 
thick  to  Bom  through  a  small  cannula;  tin-  surgeon 
should  be  prepared  to  operate  if  this  procedure  is  fol- 
lowed by  signs  of  suppuration  or  peritonitis.  All  the 
signs  described  as  characteristic  of  dermoid  growths — 
Li  .cation.  -.]<  iw  growth,  m/.c.  absence  of  distinct  fluctua- 
tion, etc. — are  present  in  most  of  the  conditions  above 
mentioned.  Rarely  bones  or  teeth  maj  be  felt  on  vaginal 
examination. 

Prognosis.  -  These  cysts  being  intra  peh  ic,  and 
ally  adherent,  may  cause  dystocia  during  labor;  more- 
over, they  are  apt  to  suppurate  in  consequence  of  the  in- 
jury to  which   they  are  exposed  at   this  time.     They 
rarely  attain  a  sufficient  size  cither  to  cause  disturbance 
..i   tic  abdominal  or  thoracic  viscera,  or  to  exhaust  the 
general  health.     Localized  peritonitis  is  a  common  i 
plication,  and  the  inflammation  may  become  general  and 
fatal.     Suppuration  and  perforation  of  the  cyst  mayre- 
.sult  fatally  from  the  drain  upon  the  vital  powers,  or  from 
peritonitis.      Fistulous  openings  in   the  abdominal  wall 
■  times  result  and  are  slow  to  heal  ;  if  the  cyst  com 
municates  with  the  rectum  or  bladder  (especially  with 
the  latter),  the  subsequent  history  of  the  case  is  similar 
to  that   of  a  pelvic  abscess  under  the  same  conditions. 
Septicaemia  is  a  real  danger  in  these  cases.     The  pn  i 
sis  of  laparotomy  is  somewhat  doubtful,  because  of  the 
freqiu  m  presence  of  firm  adhesions. 

Treatment. — The  knife  alone  offers  any  prospect  of 
cure,  aspiration  being  contra-indicated.  It  may  be  stated 
briefly,  thai  a  dermi  rid  <-v  si  should  be  cither  incised  freely 
and  ([rained,  or  removed,  or  let   ill !.      Aspiration  of  a 

portion  of  the  contents  is  certain  to  be  followed  by  suppu- 
ration, necessitating  a  subsequent  incision — provided  that 
the  sac  does  nol  rupture  spontaneously.  Moreover,  the 
tlu id  is  seldom  or  never  sufficiently  thin  to  escape  through 
even  the  largest-sized  needle.  The  needle  may.  of  coursi  . 
be  introduced  asa  guide,  and  a  narrow-bladed  knife  maybe 
pa^cd  in  by  the  >idc  of  it — in  short,  the  modus  operandi 
is  that  followed  in  opening  pelvic  abscesses,  viz.,  a  free 

incision,   followed    by  the  introduction   of  a    s l-sized 

drainage-tube,  through  which  antiseptic  irrigation  can  be 
practised.  This  method  of  treatment  is.  of  course,  only 
suitable  to  cases  in  which  the  cyst  is  of  moderate  si. 
firralj  adherent,  and  is  situated  so  low  in  the  pelvis  that 
ii  is  directly  accessible  through  the  posterior  fornix. 
Symptoms  of  suppuration  indicate  the  necessity  of  imme- 
diate interference.  The  complete  removal  of  the  cyst  is 
the  desideratum,  and  ibis  is  often  effected  before  its  true 
character  i^  recognized.  The  management  >•(  complica- 
n  ms  w  in  lie  described  elsewhere. 

The  operation  is  generally  rendered  difflcull  by  tin  ex- 
istence of  general  adhesions,  oul  of  which  the  tumor 
should  be  shelled  entire,  since  it  is  desirable  to  avoid  punct- 
uring it  if  possible.  It  will  osuall}  benecessarj  to  make 
a  longer  abdominal  incision  than  is  necessary  for  simple 
ovarian  cysts,  [f  the  trocar  is  introduced  and  the  char- 
acteristic oily  fluid  begins  to  How.  the  surgeon  should  ex- 
ercise in  ore  than  usual  care  to  prevent  ii  from  entering  the 
peritoneal  cavity  ;  some  operators  withdraw   the  cannula 

as  soon  as  they  recognize  the  character  of  the  cyst,  close 


the  puncture  with  the  finger  or  \\  it  1)  a  stitch,  and  enlai 
the  abdominal  wound,  sons  to  lift  out  the  entire  mass  ]f 
the  cyst  is  firmly  adherent,  we  are  advised  by  most  writ- 
ers to  follow  the  usual  course  in  such  case-,  viz.,  to  open, 
empty,  and  washout  the  sac.  to  introduce  a  drainage-tube 
into  it.  and,  finally,  to  stitch  it  into  the  abdominal  wound. 
Much  judgment  is  required  in  deciding  upon  the  proper 
management  of  this  complication.  If  the  c_\  st  is  of  mod- 
crate  size  and  is  accessible  through  the  vagina,  I  should 
prefer  to  close  the  abdominal  wound  and  to  incise  and 
drain  the  sac  in  the  manner  previously  described,  rat 
than  to  draw  it  up  forcibly  out  of  the  pelvis  and  secure 
it  as  recommended. 

The  treatment  of  dermoid  cysts  with  fistulous  openings 
into  one  of  the  hollow  viscera  is  unsatisfactory  ;  the 
dinary  surgical  rule  should  be  followed  of  making  a  fi 
incision,  and  endeavoring  to  promote  the  collapse  of  the 
sac  by  granulation  and  adhesion  of  its  walls.  Extirpa- 
tion is  sometimes  possible,  especially  if  the  tumor  is  ab- 
dominal. 

B.    Ovarian    Cysts   Proper.     Under   the   general  term 
"ovarian    cysts"    arc    included    a    number   of    growths 
which,   anatomically,  cannot    properly    be    grouped  to- 
i  r.    Clinically,  surgeons  have  fallen  into  the  habit  of 
rding  as  cysts  tumors  which  are  nearly,  or  entirely. 
of  a  solid  character,  while  pathologically  these   may 
hibit  all  degrees  of  malignancy.     But  in  a  practical  art 
like  the  present   it  would  be  pedantic  to  insist  upi  i 
strict    anatomical   classification.     We   shall    divide   i 
tomata  broadly  into  the  simple  and  proliferating  vai 
tics,  considering  subsequently  variations  from  the  < 
mon  type,  both  benign  and  malignant 

Etiology. — Tin-  causes  are  obscure,  yet   statistical 
lies  have  led  to  the  establishment  of  certain    .  ■ 
tacts  which  may  be  stated  briefly  as  follows:  Althou 
no  age  is  exempt  (ovarian  cysts  have  been  found  in  I 
foetus,  and  cases  of  ovariotomy  in  girls  under  pub 
are  recorded),  they  are  most  common  during  the  peril  . 
greatest   sexual   activity,    being  infrequent    af 

unmarried  and  sterile  are  far  more  liable  to  Ix 
fected  than  are  those  in  whom  the  reproduetivi 
fulfil  their  proper  functions  ;  the  inference  is  that  unit  I 
rupteil  menstrual  congestion  favors  the  development 
morbid  growths,  as  well  as  diseases,  of  the  ovary.     It 
has  been  affirmed  that   pregnancy  is  a  direct  el 
factor   in  the  development   of  ovarian   cysts  ;  it   is  pi 
ably  more  correct    to  say    that   pre-existing 
rapidly  under  the  influence  of  this  condition,  as  we  skill 
iter. 

Heredity  has  been  urged  as  a  possible  cause,  but  if  this 
influence  exists  at  all,  ii  is  probably  confined  t> 
malignant  growth.    Tie  r  the  greater  frequet 

of  cysts  of  the  left   ovary  cannot   be  established,  as  in 
oophoritis.     Scanzoni  has  sought  to  trace  a  direi 
relation  between  amenorrhcea  and   chlorosis  and   cyst 
growths,    but    his   statistics   are    scanty  and  imperii 
There  is  no  evidence  that  a  woman's  general  condil 
has  anything  to  do  with  the  development  of  thesetum 
Ii  is  interesting  to  mite  that  while  cystic  degeneration 
both  ovaries  is  quite  common,  double  cysts  occur  in  only 
eight  or  ten  percent,  of  the  whole  number  of  cat 
the  majority  of  these  are  cither  clinically  or  anatomically 
malignant. 

Mode  of  Formation. — The  ingenious  illustration  em- 
ployed by  a  writer  ou  diseases  of  the  ovaries,  of  a  num- 
ber of  soap-bubbles  coalescing  through  the  bursting 
their  thin  walls,  so  as  to  form  a  single  sphi 
graphically  a  simple  and  attractive  theory  of  the  fori 
tion    of   ovarian    cysts— by    the   general    dilatation    a 
fusion  of  contiguous  Graafian  vesicles.     By  this  tin 
doubtless   not    a    few    laparotomists  justify  the   rem 
of  slightly  diseased  ovaries,  on   the  ground  that   the  | 
tieiit  is  thus  saved  from  the  inevitable  danger  of  devel 
ing  one  or  more  large  cysts.     Attention  has  already  1" 
called  to  the  iufrequency  of  double  cystomata  as 
pared  with  the  existence  of  cystic  degeneration  of  botb 
ovaries.     Shall  we  accept    the  statement   that   "ovarian 
cystoma  is  the  result  of  follicular  dropsy  only."  or  seek 
for  Mime    additional  explanation  of  the  hi-  -   of 
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these  protean  growths  ?  It  will  certainly  be  more  sensi- 
ble to  examine  all  the  evidence  before  coming  to  a  defi- 
nite conclusion.  It  must  occur  to  the  most  superficial  ob- 
server that,  since  there  are  so  many  variations  in  their 
appearance,  structure,  and  mode  of  growth,  it  may  be 
possible  that  the  origin  of  all  cannot  be  explained  in  the 
same  simple  manner.  Moreover,  it  is  not  to  be  supposed 
that  the  subject  has  yet  been  exhausted  ;  indeed,  careful 
pathologists  affirm  that  we  have  only  touched  upon  it  as 
yet,  so  that  dogmatic  statements  are  hardly  warranted. 
Waiving  the  question  as  to  whether  a  purely  unilocular 
ovarian  cyst  can  exist,  let  us  consider  first  the  probable 
origin  of  simple  cysts,  or  those  which  evidently  result 
from  hydrops  ovarii.  Although  these  seldom  attain  a 
large  size  (they  form  only  one  per  cent,  of  the  tumors  re- 
moved by  laparotomy,  according  to  Olshausen),  they 
have  been  carefully  studied,  and  there  is  no  doubt  as  to 
their  origin.  Finding  in  a  given  specimen,  in  addition  to 
a  large  cys,t  which  shows  in  its  interior  traces  of  having 
been  formed  by  the  coalescence  of  several  smaller  ones, 
smaller  cysts  of  different  sizes,  the  smallest  being  di- 
lated vesicles  still  containing  ova,  the  above  inference  is 
legitimate.  This  is  supported  by  further  anatomical  evi- 
dence, as  the  structure  of  the  wall  is  the  same  in  the  largest 
cyst  as  in  the  dilated  ovisac.  But  some  writers  go  still  fur- 
ther, and  affirm  that  cystic  adenomata  and  papillomata 
result  from  proliferation  of  the  single  layer  of  epithelium 
lining  these  simple  cysts. 

It  is  also  true  that  "the  degeneration  of  undeveloped  ovi- 
sacs and  even  of  corpora  lutea  forms  the  starting-point  of 
simple  cysts.  Several  theories  have  been  suggested  to  ac- 
count for  the  formation  of  proliferous  cysts,  the  principal 
one  being  that  of  Pfliiger,  who  advanced  the  idea  (sup- 
ported by  Waldeyer)  that  they  take  their  origin  from  the 
germinal  epithelium  which  penetrates  into  the  stroma  of 
the  foetal  ovary  in  the  form  of  tubular  ingrowths  from 
the  peripheral  layer  of  cells  ;  these  ingrowths  are  subse- 
quently separated  from  the  surface  epithelium  and  form 
isolated  cell-collections  in  the  stroma,  which  later  develop 
into  Graafian  vesicles.  Cysts  are  then  formed,  accord- 
ing to  this  theory,  by  the  degeneration  of  foetal,  rather 
than  of  mature,  ovisacs,  or  in  other  words,  germinal 
epithelial  masses  that  would  normally  form  Graafian 
vesicles,  develop  abnormally  to  form  cysts.  De  Sinety 
and  Malassez  have  modified  this  theory  by  substituting 
for  "  Pfluger's  ducts"  certain  "epithelial  tubes,"  re- 
garded by  them  as  undeveloped  Pfluger's  ducts.  Nog- 
gerath  has  further  demonstrated  the  probable  origin  of 
cysts  from  diseased  blood-vessels,  which,  he  holds,  are  the 
structures  which  others  have  mistaken  for  the  ducts. 
All  agree  that  the  stroma  takes  little,  if  any,  part  in  these 
changes,  which  are  essentially  of  epithelial  origin.  The 
well-known  tendency  of  foetal  epithelium  to  proliferate 
explains  the  luxuriant  growth  of  the  adenomatous  masses, 
which  sometimes  fill  the  interior  of  the  cyst.  Some 
have  affirmed  that  the  epithelial  tubes  may  form  and  de- 
velop into  cysts  in  the  adult,  as  well  as  in  the  fcetal,  ovary. 
On  the  other  hand,  those  who  assert  that  the  mature  ovi- 
sac is  the  origin  of  the  cyst,  explain  this  most  plausibly 
by  saying  that  after  the  destruction  of  its  ovum,  the 
epithelium  of  the  vesicle  reverts  to  the  fcetal  type  and 
thus  acquires  the  same  proliferating  tendency  as  the 
fcetal  tube.  Space  does  not  allow  a  further  discussion  of 
this  interesting  question,  but,  until  we  possess  more  evi- 
dence in  favor  of  the  common  origin  of  all  varieties  of 
cyst  trom  the  dilated  vesicle,  on  account  of  the  dissim- 
ilarity that  exists  between  the  epithelium  of  the  latter  and 
that  of  a  proliferous  cyst,  it  seems  wiser  to  accept  pro- 
visionally the  idea  of  foetal  formation.  The  investiga- 
tions of  Marchand  and  Flaischlen  are  in  accord  with  this 
view,  since  they  show  (as  I  have  noted  in  one  beautiful 
specimen)  that  papillomata  instead  of  being  growths  sui 
generis,  also  originate  in  the  germinal  epithelium,  which 
in  this  case  has  assumed  an  unusual  proliferating,  or  ma- 
lignant, tendency.  Recent  investigations  point  also  to 
the  probable  origin  of  these  growths  from  that  portion  of 
the  parovarium  which  enters  the  hilum  of  the  ovary,  thus 
proving  that  parovarian  cysts  are  not  always  as  innocent 
as  has  been  supposed.     The  fluid  within  the  cysts,  vari- 


able as  it  is  in  character  and  appearance,  is  formed  by  de- 
generation of  the  epithelial  cells.  Papillomata  secrete 
this  fluid  very  rapidly,  especially  when  they  are  not  con- 
fined within  the  interior  of  a  cyst,  but  spring  from  their 
exterior  ;  hence  the  occurrence  of  ascites  with  papilloma, 
especially  when  it  has  invaded  the  peritoneum.  Com- 
binations of  adenoma  and  papilloma  are  not  uncommon, 
and  the  tendency  of  such  cysts  to  become  malignant  will 
readily  be  understood  by  reference  to  the  peculiar  char- 
acter of  the  epithelium. 

Gross  Anatomy. — Simple  cysts  arising  from  dilated 
ovisacs  seldom  reach  the  size  of  a  man's  head ;  indeed, 
they  are  not  often  seen  larger  than  an  orange.  As  far  as 
such  a  cyst  itself  is  concerned,  it  may  be  regarded  as  uni- 
locular, although  in  most  instances  traces  of  multilocu- 
larity  will  be  found  in  its  interior ;  but  in  connection 
with  the  main  cyst  there  will  be  found  smaller  ones  of  a 
similar  character,  some  of  which  contain  ova,  Or,  two, 
or  three  cysts  may  develop  simultaneously  in  the  same 
ovary,  and  may  remain  separate,  one  being  larger  than 
the  rest  (so-called  "  oligo-cysts  ") ;  they  seldom  coalesce 
to  form  a  single  cyst-cavity.  The  fluid  within  these 
cysts  is  of  a  thin,  serous  character,  having  rather  a  low 
specific  gravity  (1.012  to  1.015),  and  containing  albumin 
and  sodium  chloride ;  under  the  microscope  only  a  few 
epithelial  cells  are  seen.  The  anatomical  relations  of  the 
tumor  are  the  same  as  that  of  the  ovary ;  its  pedicle  is 
similar  to  that  of  other  ovarian  cysts. 

Tubo-ovarian  cysts  deserve  a  brief  mention.  They  are 
formed,  as  their  name  implies,  by  simultaneous  dilatation 
of  a  Graafian  vesicle  and  of  the  corresponding  Fallopian 
tube  ;  the  fimbriated  end  of  the  latter  becomes  adherent 
to  the  surface  of  the  ovary  opposite  to  a  ripe  ovisac, 
which  ruptures  and  discharges  its  contents,  when  circum- 
scribed peritonitis  causes  permanent  adhesion,  and  a  ca- 
tarrhal process  results  in  dilatation  of  the  common  cavity. 
The  tumor  has  been  compared  in  shape  to  a  retort,  the 
resemblance  being  more  or  less  perfect  according  to  the 
extent  to  which  the  tube  is  dilated.  There  is  usually  a 
furrow  indicating  the  line  of  fusion  between  the  tube 
and  the  cyst ;  moreover,  traces  of  the  fimbriaj  can  often 
be  seen  on  the  inner  wall. 

Proliferous  cysts  of  the  glandular  variety  (multilocular 
colloid)  may  reach  an  enormous  size  (seventy-five  or  one 
hundred  pounds),  and  are  usually  of  irregular  shape  and 
variable  consistence,  portions  of  the  tumor  being  nearly 
solid,  while  others  are  fluid.  There  may  be  one  large 
cyst,  containing  in  its  interior  several  smaller  ones,  or 
two  or  three  cavities  of  nearly  equal  size  may  exist,  sep- 
arated from  one  another  by  thick  partitions.  The  smaller 
secondary  or  "daughter-cysts"  are  outgrowths  from  the 
wall  of  the  primary  cyst,  and  they  may  grow  so  rapidly 
as  to  entirely  fill  the  cavity  of  the  latter,  so  that  its  orig- 
inal character  is  obscured.  More  frequently  the  parti- 
tions between  contiguous  secondary  cysts  are  destroyed, 
and  several  cavities  are  thrown  into  one  ;  the  traces  of 
this  fusion  are  long  preserved  in  the  shape  of  trabeculae 
on  the  inner  lining  of  the  central  sac.  Three  distinct 
layers  are  easily  distinguished  in  the  cyst-wall,  although 
one  or  more  of  these  may  be  wanting — an  outer  serous,  a 
middle  fibrous,  and  an  inner  cellular.  The  wrall  of  the 
principal  cyst  varies  greatly  in  thickness,  being  rendered 
thick  in  some  localities  by  the  coalescence  of  the  walls  of 
several  secondary  cysts.  Various  secondary  changes  are 
evident  to  the  naked  eye,  the  most  common  being  calcifica- 
tion (in  the  form  of  thin  scales,  scattered  over  the  interior 
of  the  cyst),  fatty  and  atheromatous  degeneration,  infarc- 
tion, etc.  The  contents  are  exceedingly  variable  ;  indeed, 
from  the  different  loculi  of  the  same  cyst  four  or  .five 
fluids,  with  totally  different  physical  characteristics,  may 
be  obtained.  It  is  usually  of  lower  specific  gravity  in  the 
principal  cyst  than  in  the  secondary  ones,  which  often 
contain  a  clear,  semi-solid,  colloid  material,  wdiile  the  fluid 
in  the  central  sac  is  turbid,  and  may  be  green,  gray,  red, 
or  chocolate-colored,  according  to  the  presence  of  haem- 
orrhage, suppuration,  fatty  degeneration,  etc.  The  spe- 
cific gravity  varies  from  1.010  to  1.030.  Spontaneous  co- 
agulation of  pure  cyst-fluid  never  occurs.  Chemically, 
the  reaction  is  usually  neutral ;  albumin  is  present  in  large 
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amount,  also  paralbumin,  cholesterin,  fats,  Bodium  chlo- 
ride, etc.  Eichwald  has  divided  the  substances  found 
in  such  fluids  Into  the  "  mucin-group "  and  "albumin- 
tp,"  the  former  )  > <  -  i  1 1  ir  mosl  abundant  in  colloid  ma- 
il. The  microscopical  appearances  «ill  be  described 
in  the  follow  Ing  Bection. 

Papillomatous  cysts  (cystoma  proliferum  papillare)  are 
distinguished  from  those  of  the  multilocular  colloid  type 
bj  the  tendency  of  the  lining  epithelium  to  proliferate 
and  form  cauliflower-excrescences  instead  of  secondary 
cysts.  It  is,  of  course,  impossible  to  draw  a  sharp  line 
distinction  between  the  two  forms,  since  thev  are 
Bometimes  combined  in  the  same  growth.  Their  distin- 
guishing characteristic  is  the  presence  upon  their  inner 
wall  cii  masses  closely  resembhng  papilloma  of  the  blad- 
der ;  these  may  be  scattered  Bparsely  over  the  interior  of 
the  cyst,  or  may  grow  bo  luxuriantly  as  to  completely  lill 
it  and  i"  burst  through  the  wall  and  spread  over  its  ex 
terior,  forming  secondary  deposits  in  the  peritoneum. 
Sucii  cysts  do  not  reach  a  very  large  Bize,  ami  have  but 
lew  secondary  loculi.  'Die  fluid  is  wanting  in  that  pecu 
liar  colloid  character  which  marks  the  contents  of  the  eye 
toma  proliferum  glandulare.  These  tumors  are  often  bi- 
lateral 'in  seventy  five  per  cent,  of  tin'  cases),  and  differ 
from  other  cysts  in  being  outside  of  the  peritoneum  ;  they 
sometimes  grow  between  the  two  layers  of  the  broad  liga- 
ment (intraligamentous  cysts),  in  which  they  are  en- 
veloped as  in  a  capsule.  They  arc  frequently  accom 
panied    by    ascites,   especially    it'    the    papillary  growths 

have  become  extra-cystic,  and  tend  to  become  anatomi- 
cally (as  they  arc  regarded  clinically)  malignant,  especi- 
ally after  tapping. 

In  connection  with  this  variety  of  cyst  may  he  men- 
tioned irue  papillomata  ovarii,  which  Bhould  really  be 
classed  among  the  solid  growths,  since  their  only  relation 
to  papillomatous  cysts  lies  in  the  fact  that  they  spring  di- 
rectly from  the  outer  surface  of  the  ovary  (from  the  ger- 
minal epithelium?).  In  a  specimen  in  my  possession, 
while  one-half  of  the  ovary  is  apparently  normal,  the 
other  half  i-  transformed  into  a  cauliflower-mass  as  large 
as  an  English  walnut.  The  tendency  of  these  masses  to 
proliferate  and  extend  to  the  adjacent  peritoneum  shows 
that  they  approach  closely  to  malignant  growths.  Ana- 
tomically they  are  identical  with  the  similar  masses  found 
in  proliferous  cysts.  This  peculiar  metastasis,  it  should 
he  noted,  is  not  confined  to  papillomata,  since  it  has  been 
observed  in  cases  of  multili  icular  colloid  cysts,  the  second- 
ary growths  of  which  have  been  described  as  myxoma 
(or  pseudo-myxoma)  peritonei. 

So-called  "papillary  cancer"  of  the  ovary  is  nothing 
more  or  less  than  papillary  growths  in  the  interior  of 
an  ovarian  cyst  that  have  become  malignant  These  may 
coexist  with  the  ordinary  cauliflower  masses,  and  their 
presence  may  he  unsuspected  until  they  are  examined 
microscopically;  in  fact,  the  possibility  that  malignant 
disease  may  he  present  should  render  lis  suspicious  of 
every  cyst  the  lining  epithelium  of  which  shows  a  ten- 
dency to  rapid  proliferation. 

Thi'  vascular  supply  of  an  ovarian  cyst  is  quite  rich — 
the  arteries  run  in  the  middle  lamella  of  the  flbrous  coat, 
their  capillaries  in  the  sub-epithelial  layer,  while  the  veins 
lie  in  the  outer  lamella.  These  increase  in  Bize  as  we  near 
the  pedicle,  and  an-  accompanied  by  large  lymph-vessels 
provided  with  valves,  Nerves  of  considerable  Bize  have 
also  been  traced  into  the  cyst,  though  their  ultimate  ter- 
minations are  unknown. 

The  pedicle  of  the  cyst  deserves  some  mention,  as   it   is 

of  such  great  surgical  importance.  It  is  subject  to  every 
possible  variation  as  regards  its  length,  breadth,  thickness, 
and  the  number  and  size  of  thi'  contained  vessels.  It 
may  be  a  slender  stalk  not  larger  than  the  little  finger, 
or    a    thick,    fleshy    mass   as    hr 1   as   the   wrist.      These 

variations  in  size  depend  upon  tin-  changes  in  the  thick- 
ness of  the  tube  and  broad  ligament.  The  pedicle  is  de 
scribed  as  consisting  of  the  tube,  the  broad  ligament,  and 
the  utero  oy  arian  and  round  ligaments,  though  the  latter 
is  not  properly  included,  since  it  is  nol  connected  with 
the  cyst  and  is  seldom  or  never  ligated.  The  arrange- 
ment of  the  venous  plexuses  will  be  understood  by  refer- 


the  normal  anatomy  of  the  broad  ligament  ;  the 

vessels  are  often  immensely  dilated,  especially  the  vein* 

Th(  danger  of  torsion  is  greater  when  the  pedicle  is  long 
and  Blender.  Sessile,  or  non-pedunculated,  cysts  are 
often  intra-ligamentous  and  firmly  adherent. 

Minute   Anatomy.  — A    section  through   the  wall  of  a 
simple  cyst   shows  that   it  consists  essentially  of   a   layer 
of  fibrous  tissue  lined  by  a  single  row  of  columnar,  oi 
rather,  cuboidal  epithelia.     The  fibrous  layer  is 
liable  thickness,  and   may  be   subdivided   into  two  strata 
— an    outer,   in  which    the  tissue    js    loose  and    inlerlac- 
imr.    and   an   inner,    in    which   the   fibres    are  denser  and 
more  nearly  longitudinal  in  direction.     These  layi  i 
respond  to  the  tunica  fibrosa  and  tunica  propria  of  the 
original  ovisac;  in  some  cases  a  localized  thickening  in 
the  u  all  of  the  cyst  seems  to  represent  t he  remains  of  the 
cortical  /one  of  the  ovarian  stroma.     Secondary  el. 
are  sometimes  observed,  especially  fatty  degenerat 
the   lining  epithelium  ;  inflammatory  processes  lead  to 
considerable  thickening  of  the  cyst-wall,  which,  how- 
ever, may  be  due  to  external   causes,  such  as  peri-oupho- 
ri t it-  adhesions.     Evidences  of  proliferation  of  th 
thelium  (either  the  glandular  of  papillomatous  fonnsi  are 
absent.     The  fluid  presents  few  objects  of  micri 
cal  intere-t.  usually  containing  scattered  epithelial  cells, 
normal  or  fatty  ;  blood -corpuscles  and  masses  of  pi. 
indicate  haemorrhage  into  the  cyst.     We  should  look  for 
ova  in  the  accompanying  smaller  cysts,  as  their  pn 
serves  to  confirm  our  opinion  with  regard  to  the  origin 
of  the  larger  one-. 

Sections  through  the  wall  of  a  compound  cyst  ] 
different  appearances  according  as  the  glandular  or  papil- 
lomatous element  predominates.     The  wall  of  the  prin- 
cipal sac  consists  of  linn  fibrous  tissue,  of  variable  thick- 
ness, sometimes  separable  into  two,  less  often  into  three, 
lamellae,  in  which  will  be  found,  from  within  outward, 
the  capillaries,  arteries,  and  veins.      Smooth  muscle-fibres 
may  be  found,  especially   along  the  larger  vessels  and 
near  the  pedicle  isinety).      Resting  upon  the  loo- 
epithelial  layer  of  fibrous  tissue  is  a  single  layer  of  cu- 
boidal epithelium,  which,  in  consequence  of  long 
ure,  may  be  flattened  ;   some  writers  affirm  that  there  are 
several  layers,  the  lower  ones   being  flattened  and  poly- 
hedral.    Ciliated  cells  are  occasionally  found,  as  well  as 
the  so-called  ••beaker-cells.''  which  are  simply  ordinary 
epithelia    distended    by    thin,    mucoid    contents, 
multinucleated  cells,  ells  with  serrated  edges,  and  oiaci 
transition  forms    are    sometimes   seen.     Tubular,    some- 
times acinous,  follicles,  similar  to  the  gastric  glands,  are 
scattered    throughout    the    field,  some   of   them    ) 
with  mucus;    these  represent  the  initial  process  in  the 
formation  "f  secondary  cysts. 

Commencing  cysts  may  also  be  represented  in  tl 
tion  by  small,  thin-walled  cavities  lined  by  cylindrical  epi- 
thelium.     In  the  same  cyst  may  be  found  papillomatous 
masses     which   on   section    are  found    to  consist  of  out- 
growths from  the  fibrous  layer,  covered  by  a  single  layer 
of  columnar  (sometimes  ciliated)  epithelium  ;  in  the  midst 
of  the  delicate  fibrous  tissue  are  round  and  spindle  cells. 
Secondary  and  tertiary  projections  extend  from  the  pri- 
mary one.     Adjacent   villi  coalesce  and   form  cyst  cavi- 
ties.   The  dendritic  masses  are  quite  vascular.     In 
the  microscopical  appearances  arc  those  of  simple  ade- 
noma.    Degeneration  of  the  cyst-wall  (fatty  or  calcare- 
ous)   will  be   recognized    by   the  characteristic  cl 
in  the  cells;  such  changes  are  nearly  always  loca 
In    many    spots    whi  i  ration   has    occurred    the 

epithelial  lining  may  be  entirely  wanting.  Suppuration, 
or  even  necrosis  is  sometimes  observed.  The  papilloma" 
tons  masses  may  grow  so  rapidly  as  to  cause  atrophy 
and.  finally,  perforation  of  .the  wall  ;  the  growths  should 
be  carefully  examined  in  these  cases,  as  they  will  often 
show  a  transition  to  carcinoma.  Inflammatory  thicken- 
ing of  the  cyst  wall  is  not  uncommon,  so  that  tin 
entiation  of  a  fibrous  tumor  from  a  fibro-cysl  is  not  al- 
ways easy.  The  microscope  will  reveal,  not  only  the 
epithelial  lining  of  the  ovarian  cyst,  but  the  cicatricial 
or  indurated  character  of  the  tissue  in  the  thickened  por- 
tion of  the  wall. 
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Under  the  microscope  the  fluids  from  different  cysts 
vary  not  a  little  as  regards  the  character  of  their  cellular 
elements.  Aside  from  the  cast-off  epithelial  cells,  there 
are  often  found  blood-  and  pus-corpuscles,  pigment -gran- 
ules, fat  globules,  Gliige's  corpuscles,  and  cholesterin- 
crys'tals — all  of  which  indicate  the  presence  of  retrograde 
changes,  the  extent  of  which  can  be  estimated  to  some 
degree  by  the  number  of  such  elements.  The  cells  pre- 
sent different  degrees  of  fatty  and  granular  degeneration. 
The  so-called  "  ovarian  cell,"  on  the  pathognomonic  char- 
acter of  which  Drysdale  has  laid  so  much  stress,  is  merely 
a  swollen  and  degenerated  epithelial  cell  that  contains  a 
number  of  highly  refracting  granules,  which  are  more 
clearly  defined  after  treatment  with  acetic  acid,  and  are 
thus  distinguished  from  the  smaller  pus-corpuscle  in 
which  two  or  more  nuclei  appear  after  exposure  to  the 
Bame  reagent.  Since  they  are  found  in  the  fluid  of  other 
cysts  the  lining  of  which  is  undergoing  fatty  degenera- 
tion, they  possess  no  positive  diagnostic  value  ;  but  their 
absence  from  a  cyst-fluid  is  a  sign  of  some  negative  im- 
portance, as  pointing  to  the  fact  that  the  cyst  is  prob- 
ably not  ovarian.  Large  flakes  of  epithelium  and  sprout- 
ing cell-masses  possess  some  significance,  the  former 
pointing  to  extensive  exfoliation  of  the  lining,  the  latter 
to  possible  malignant  degeneration. 

Clinical  History. — It  is  difficult  to  condense  the  varied 
symptomatology  of  ovarian  cysts  within  the  narrow  lim- 
its of  this  paper,  since  a  separate  monograph  might  be 
written  on  this  branch  of  the  subject  alone.  A  woman 
may  have  a  tumor  that  extends  to  the  umbilicus  without 
suffering  any  inconvenience  except  from  its  weight,  or, 
on  the  other  hand,  she  may  have  an  intra-pelvic  cyst  not 
larger  than  an  orange  that  causes  her  great  distress  and 
affects  her  general  health.  The  following  is  a  brief 
sketch  of  the  clinical  features  in  a  typical  case  :  A  pa- 
tient who  may  have  had  no  previous  pelvic  trouble  be- 
gins to  have  some  disturbance  of  her  menstruation, 
araenorrhcea  being  more  common  than  menorrhagia. 
Dysmenorrhcea  may  or  may  not  be  present.  If  one 
ovary  remains  intact  there  may  be  no  menstrual  trouble, 
and  pregnancy  may  occur.  Vesical  irritability  early  ap- 
pears, due  to  pressure  on  the  neck  of  the  bladder,  while 
the  presence  of  irritation  of  the  rectum,  constipation,  and 
haemorrhoids  also  gives  evidence  of  mechanical  obstruc- 
tion ;  backache,  and  pains  following  the  course  of  the 
pelvic  nerves,  and  extending  down  the  thighs,  point  to 
the  presence  of  some  local  morbid  condition.  An  attack 
of  peritonitis  at  this  stage  may  fix  the  tumor  and  further 
aggravate  the  pelvic  troubles. 

After  the  cyst  rises  out  of  the  pelvis  the  before-men- 
tioned pressure-symptoms  are  relieved  ;  it  now  occupies 
the  inguinal  region,  and  is  often  noted  by  the  patient  as 
distinctly  unilateral.  If  the  pedicle  is  long,  it  may  move 
about  as  she  changes  her  position  in  bed.  As  it  grows  it 
approaches  the  median  line  at  the  umbilicus,  rises  above 
the  latter  point,  and  begins  to  cause  uniform  distention 
of  -the  abdomen,  with  a  new  set  of  pressure-symptoms 
referable  to  the  thoracic  and  abdominal  viscera,  which 
may  later  be  exchanged  for  evidences  of  actual  or- 
ganic disease  of  the  affected  organs.  The  weight  of  the 
tumor  causes  an  unpleasant  feeling  of  distention  and 
weariness  on  making  slight  exertion,  and  the  aching 
pains  iu  the  back  and  legs  reappear.  The  diaphragm  is 
pushed  upward,  and  there  is  dyspnoea  on  exertion,  finally 
becoming  constant.  The  stomach,  constantly  compressed 
by  the  growing  tumor,  becomes  extremely  irritable,  so 
that  the  patient  can  take  but  little  food  at  a  time  and 
vomits  easily.  The  intestines  are  crowded  into  a  small 
compass  behind  the  mass  and  share  in  the  general  dis- 
turbance, as  evidenced  by  alternate  constipation  and  diar- 
rhoea, and  sometimes  by  complete  obstruction.  Signs  of 
venous  obstruction,  such  as  enlargement  and  varicosities 
of  the  superficial  veins,  especially  those  in  the  abdominal 
wall,  oedema  of  the  lower  extremities  and  of  the  vulva, 
and  sometimes  ascites,  develop.  The  patient  already  be- 
gins to  show  the  drain  upon  her  vital  powers  ;  she  is  rest- 
less and  anxious,  cannot  find  a  comfortable  position,  and 
her  sleep  is  disturbed. 

As  the  cyst  increases  still  more,  the  lungs  are  com- 


pressed, the  heart  dislocated,  and  extreme  dyspnoea  and 
palpitation  are  noted;  sudden  death  from  heart-failure, 
from  pulmonary  congestion,  or  from  an  intercurrent  at- 
tack of  bronchitis,  is  imminent.  The  patient  cannot  sleep 
unless  her  head  is  elevated.  The  gastric  irritation  is  now 
excessive,  and  obstinate  vomiting  may  ensue,  threatening 
death  from  inanition.  Congestion  of  the  kidneys  results 
from  pressure  on  the  renal  vessels,  and  albumin  may  ap- 
pear in  the  urine,  though  without  evidences  of  organic 
changes  in  the  kidneys.  Emaciation  has  been  all  the 
time  steadily  progressing  and  is  now  marked,  especially  in 
the  face,  which  assumes  the  "  f acies  ovariana"  so  graph- 
ically described  by  Sir  Spencer  Wells,  as  marked  by 
"the  expression  of  anxiety  and  suffering,  the  furrowed 
forehead,  the  sunken  eyes,  the  open,  sharply  defined  nos- 
trils, the  long,  compressed  lips,  the  depressed  angles  of 
the  mouth,  and  the  deep  wrinkles  curving  around  these 
angles."  Death  finally  occurs  from  pure  exhaustion. 
But  the  complete  train  of  symptoms  thus  described  is 
rarely  observed  at  the  present  clay,  since,  thanks  to  the 
general  intelligence  of  the  profession  and  the  spirit  of 
modern  abdominal  surgery,  few  patients  are  allowed  to 
perish  thus  without  some  attempt  being  made  to  relieve 
them.  Physicians  of  the  present  generation  are  more  fa- 
miliar with  the  earlier  than  with  the  later  symptoms  of 
an  ovarian  cyst. 

It  is  highly  important  that  every  practitioner  should 
be  able  to  recognize  promptly  the  symptoms  denoting 
the  occurrence  of  certain  complications  and  accidents 
which  demand  instant  and  radical  treatment.  These  are 
hemorrhage  into  the  cyst,  suppuration  of  its  contents, 
twisting  of  the  pedicle,  and  rupture.  If  the  attendant 
believes,  or  only  suspects,  that  one  of  these  conditions  is 
present,  it  is  his  duty  to  open  the  abdomen  without  delay, 
even  if  he  has  shrunk  from  doing  so  before.  In  order 
to  economize  space,  the  first  two  complications  will  be 
described  as  consequences  of  torsion  of  the  pedicle,  since 
they  commonly  follow  that  accident. 

A  cyst  of  moderate  size,  perfectly  movable,  and  hav- 
ing a  long  pedicle,  may  undergo  gradual  axial  rotation 
until  the  pedicle  becomes  strangulated.  The  fact  that 
most  tumors  thus  affected  are  situated  on  the  right  side, 
and  that  the  twist  is  from  left  to  right,  substantiates  Mr. 
Tait's  idea  that  the  accident  is  due  to  the  passage  of 
faeces  through  the  adjacent  rectum  ;  the  chief  symptom, 
to  use  his  words,  is  "the  sudden  accession  of  severe  ab- 
dominal pain  and  tenderness,  followed  immediately  by 
vomiting,  which  soon  becomes  green."  A  rapid,  feeble 
pulse,  and  evidences  of  internal  haemorrhage  and  col- 
lapse may  speedily  follow.  The  large  vessels  that  supply 
the  cyst  are  strained  to  their  utmost,  and  often  rupture 
into  the  abdominal  cavity.  The  sac  rapidly  increases 
in  size,  and  is  extremely  sensitive  on  palpation  ;  in  a 
case  in  the  Woman's  Hospital,  which  terminated  fatally 
in  a  few  hours  from  acute  peritonitis,  the  cyst  was  per- 
fectly black,  its  contents  being  transformed  into  a  mass 
of  tarry,  coagulated  blood.  If  the  patient  survive  the 
shock  and  loss  of  blood  (the  shock  itself  is  frequently  out 
of  proportion  to  the  size  of  the  cyst),  she  will  probably 
succumb  from  acute  peritonitis  or  subsequent  suppura- 
tion and  gangrene  of  the  sac,  the  symptoms  of  which  will 
be  a  succession  of  chills,  characteristic  elevation  of  tem- 
perature, hectic,  rapid  emaciation,  sweats,  and  finally 
general  peritonitis,  if  death  does  not  ensue  beforehand 
from  septicaemia.  Suppuration  may  also  result  from  in- 
flammation of  the  lining  membrane  in  consequence  of  tap- 
ping or  other  injury  (less  often  spontaneously).  The 
symptoms  and  result  will  be  the  same  in  either  case. 

Rupture  of  the  cyst  sometimes  occurs  spontaneously, 
but  more  often  in  consequence  of  violence.  If  the  fluid 
is  unirritating,  little,  if  any,  reaction  may  follow.  I  re- 
call two  cases  of  colloid  cystoma  in  which  but  slight  dis- 
turbance followed  the  accident ;  in  fact,  in  one  patient  it 
was  unsuspected  before  the  abdomen  was  opened.  Al- 
though the  mortality  is  estimated  by  Aronson  at  forty-one 
per  cent.,  cases  are  on  record  in  which  simple  cysts 
(parovarian  ?)  have  apparently  been  radically  cured  in 
this  way.  The  rupture  of  a  large  cyst  is  indicated  by  the 
sudden  acute  pain,   evidences  of  collapse,  and  marked 
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cbange  in  the  form  of  the  enlargement.     The  mass  be 
ii  -  much  more  diffuse,  and  if  a  large  quantity  of  col 

loid  male]  ill  i-  I c  in  the  cavity  ii  may  give  a  peculiar, 

jelly  like  sensation  on  palpation.     If  the  patienl  does  not 

iini.  to  shock,  fatal  peritonitis  is  apl   to  supervi 
Nature's  attempt  to  dispose  "I  the  escaped  fluid  is  shown 
by  an  excessive  flow  of  urine.     In  tli  i   papillo- 

matous and  myxomatous  cysts,  Becondarj 
peritoneum  may  b  f theprolon 

coma,  i  ol  thi  ii  conti  nts  with  the  pei  itoneum, 

\  i   im n  ciimi.lir.-iii.nl  of  ovarian  <_v -t  is  peritonitis 

and  ilic  subsequent  formation  of  adhesions.  The  presence 
ol  the  latter  is  Indicated  bj  recurrent  attacks  of  perito- 
nitis and  general  tenderness  over  the  aria  of  the  tumor  ; 
ii  may' become  adherenl  to  anj  oral!  of  the  pelvic  01 
gans,  and  to  mi. -i  of  the  abdominal  <  isc<  ra,  thus  ai  i 
rurtber  symptoms  to  those  already  due  to  compression. 
The  entire  extent  and  character  of  these  adhesions  can 
never  be  accurately  estimated  until  theabdomen  is  opt  ned. 
Occasionally  the  cyst-wall  maj  ulcerate  at  the  point 
where  it  is  attached  to  a  hollow  viscus,  and  may  dis 
charge  its  contents  in  the  manner  described  in  the  Bection 
[ermoids. 
Diagnosis.— There  are  no  characteristic  subjective 
bj  mptoms  of  simple  ovarian  cyst,  other  than  the  disturb- 
ance produced  by  any  large  abdominal  tumor  which 
places  or  compresses  the  viscera  and  impairs  the  general 
health.  It  isnol  uncommon  to  find  cysts  that  are  uni- 
versally adherent,  and  arc  even  surrounded  by  evidences 
of  recent  peritonitis,  when  the  patient  has  given  no  his- 
tory of  inflammation  within  the  abdomen,  <>n  the  other 
hand,  the  complications  which  have  been  mentioned  may 
be  attended  by  most  serious  local  and  general  symptoms, 
such  as  shooting  pains,  elevation  of  temperature,  col- 
lapse, and  even  sudden  death.  Intra-pelvic  cysts 
sometimes  discovered  by  accident  in  patients  who  are  en- 
tirely unaware  thai  they  had  any  local  trouble.  Most  of 
the  points  that  have  been  in. ted  with  regard  to  the  rec 
ognition  of  dermoids  will  apply  here.  Cystomata  cause 
no  characteristic  symptoms,  and  are  seldom  associated 
with  menorrhagia.  On  practising  the  bimanual  a  non- 
adherent intra  pelvic  cyst  will  be  recognized  as  a  tense, 
globular,  fluctuating  body,  usually  situated  behind  the 
uterus  and  moving  independently  of  that  organ,  which  is 
often  displaced  forward.  Simple  cysts  do  not,  as  a  rule, 
contract  firm  adhesions  at  this  stage  of  their  growth,  and 
may  be  lifted  up  on  the  finger  and  mapped  out  between 
the  two  hands,  especially  it  the  patient  is  anaesthetized. 
A  suggestion  of  Hegar's  is  of  value  in  this  connection, 
although  the  procedure  recommended  by  him  should  not 
be  employed  indiscriminately.  I;  is  intended  to  aid  the 
examiner  in  determining  the  presence  and  exact  origin  of 
the  pedicle  of  a  movable  tumor,  situated  above  the  pelvic 
brim,  and  is  therefore  not  applicable  to  sessile 
The  cervix  uteri   is  seized  with  a  volsella  and  the 

tire  organ  is  drawn  .steadily  downward  in  the  axis  o( 
the  pelvis,  while  its  posterior  and  lateral  surfaces  are 
thoroughly  explored  by  the  rectal  or  recto-abdominal 
touch,  [f  a  pedicle  is  felt  extending  outward  from  the 
fundus  to  the  tumor,  [|  is  highly  probable  thai  the  latter 
is  ovarian.  By  placing  the  patient  in  the  genu-pectoral 
posture  the  tumor  often  falls  forward  by  its  own  weight. 
Schultze  recommends  the  following  manipulation  under 
similar  conditions:  An  assistant  grasps  the  abdominal 
wall  with  both  hands  and  pushes  it  toward  the  symphy- 
sis, then  •■  gathers  in  the  Black,"  as  it  were,  and  draws  it 
upward,  at  the  same  time  raising  the  tumor  out  of  the 
pelvis  and  making  its  pedicle  "taut."  The  examiner 
then  practises  the  bimanual,  sinking  the  upper  band  into 
the  abdominal  wall  below  the  tumor  so  as  to  grasp  and 
explore  i  he  lateral  border-  of  the  fundus  uteri.  The  I 
tions  of  the  pedicle  will  then  be  made  oul  as  befi 
This  method  is  best  applied  when  the  muscles  are  re- 
laxed bj  an  anaesthetic.  A  rectal  examination  may  throw 
light  upon  a  doubtful  case.  Withdrawal  of  a  small 
quantity  of  fluid  for  micr pii  al  examination  is  legiti- 
mate when  the  cyst  is  easily  accessible  through  the  pos- 
terior fornix. 

A  retrouterine  ovarian  cyst  may  lie  mistaken  for  either 


of  the  conditions  mentioned  in  the  section  on  dermoids; 
a  careful  history  of  the  case  will  usually  serve  to  exclude 
sanguineous  or  purul  ections  (lnematocele   pelvic 

',  w  bile  the  shape  ol  the  tumor  and  itsdistinet  tluctu- 
ation  will  render  ii  probable  that  it  is  not  a  solid  growtbi 
either  of  the  uterus  or  ovary.     It  would  si  em  ui 
sary  to  caution  the  leader  against  the  possibility  o 
taking  early  pregnane}  (especially  in  a  retroverted  uterus) 
for  a  -mall  cj  st,  bad  not  thi-  error  in  diagnosis  been  made 
by   the   most    accomplished    gynecologists.       In    « 
well  advanced  in  life,  whose  menstruation  has  been  is 
regular,  who  have  not  had  any  children  for  a  number  of 

and   who  show  none  of  the  usual  signs  of  pregj 
nancy,  the  diagnosis  of  this  condition  is  often  extreme!* 
difficult.     The  patient  may  be  very  stout,  her  cervix  may 
be  lacerated  and  the  lips  exerted  and  softened,  and  the 
i  ly  resemble  the  organ  in  the  common 
condition  known  as  subinvolution.    If  there  i-  any  doubt, 
the  patient  should  be  examined  under  ether,  w  hen  Hegar'l 
sign  of  pregnancy  (triangular  shape  of  the  o 
with  marked  projection  of  the  anterior  aspect)  will  be 
found  valuable.     It  is  a  far  less  serious  matter  to  ]  i 
abortion  by  the  diagnostic  use  of  the  sound  than  I 
form  explorative  laparotomy  and  find  a  gravid  uterus 
instead  ofacyst.     Such  a  uterus  lias  even  been  I 
before  tin    error  was  red.     Pregnancy  may,  of 

course,  coexist   with  a  small  cyst.      In  these   eas 
well  as  in  those  of  suspected  extra-uterine  bet  at  ion 
depends  upon  the  menstrual  history  ;  but  here,  as  under 
all  circumstance-,  it  i-  often  necessary  to  keep  the  patient 
under  careful  observation  for  some  time  before  coming 
to  a  definite  conclusion. 

It  may  be  impossible  to  distinguish  a  small  adherent 
cyst,  lateral  to  the  uterus,  from  an  encysted  peritonitis 
effusion;  such  Ian  rally  situated  cysts  are  usually  intra- 
ligamentous. Here  an  examination  of  the  fluid  will  lie 
of  service  :  the  same  applies  to  small  parovarian  cy-t-. 
Distended  tubes  of  large  enough  size  to  be  mistaken  for 
ovarian  cysts  arc  not  so  very  frequent.  They  an 
double,  an-  continuous   with  the  uterus,   of   a   tortuous 

and  do  not  give  such  distinct  fluctuation.     The 
history  (sterility,  menstrual  irregularities,  dj  smenorrhoea, 
and  recurrent  peritonitis)  w  ill  point  to  the  true  condition. 
But  a  hydrops  tuba,  may  It  of  large  size,  so  as  to  i 
resemble  an  ovarian  or  tubo-ovarian  cyst,  even  after  the 
abdomen    is   opened.     From    an    examination    of   many 
specimens  of  fluids  from  hydro-  and  pyo-salpinx,  ! 
been  led  to  attach  considerable  importance  to  the  . 
cry  of  numbers  of  ciliated  columnar  cells  as  diagm  ■  • 
tubal  contents.     When  the  tumor  is  accessible  tli 
the  fornix,  a  drop  of  fluid  may  be  withdrawn  with  a 
hypodermatic  syringe  for  microscopical  inspection.    The 
procedure  is  not  entirely  devoid  of  danger  in  the  i 
very  acrid  pus  from  a  pyo  salpinx.     The  differentia]  diag- 
nosis  between  ovarian  and  parovarian  cysts  will  1 
sidered  subsequently.     It  should  not  be   forgotten  that 
the  spleen  or  a  kidney  may  be  found  in  the  pelvis,  while 
malignant  disease  of  the  pelvii  i  bones,  and  the 

ondition,  echinococcus-cyst,  are  possible  conl 

The  differential  diagnosis  between  abdominal  tumors 
i-  described  at  length  in  every  text-book  and  monograph, 
yet  no  descriptions  can  supply  that  intuitive  appreciation 
of  the  "feel  "  of  a  tumor  which  is  only  gained  by  yean 
of  experience.     As  Mr.  Tail  says,  the'  resist- 

i  by  different  growths,  "it  is  quite  impossible 
to  teach."     While  a  few  diagnosticians  have  attained  to 
such  a  degree  of  skill  that  they  can.  by  simple  palpation 
of  the  abdomen,  obtain  an  amount  of  information  which, 
to  the  uninitiated,  seems  perfectly  marvellous,  most  men 
can  only  avoid  gross  error-  by  exhausting  every  means 
of   diagnosis.      Tin-   true   way   to  arrive   at    the   pn 
nature  of  an  abdominal   tumor  is  to  consider  ever; 
sible  condition  that  could  cause  enlargement,  and  theu  to 
exclude  them  one  by  one.      To  do  this  we  must  t<' 
tain   an  exhaustive   history.     The  p.>s-ihlc  existei 
extra-pelvic  disease  must  never  be  lost  sight  of:  many  un- 
pardonable errors  in  the  diagnosis  of  tumors  havi 
by    specialists    who   have    allowed    theuisel 
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jo-uore  everything  but  the  pelvis  and  its  contents.  A 
general  practitioner  would  not  be  so  likely  to  open  the 
abdomen  for  dropsy  of  cardiac,  renal,  or  hepatic  origin, 
as  has  been  done  by  laparotomists  under  the  idea  that 
they  had  to  do  with  an  ovarian  cyst.  A  general  history, 
then,  is  highly  important.  The  patient's  attention  is,  of 
course,  directed  to  her  abdomen  ;  she  has  noticed  that  it 
is  growing  larger  ;  and  that  maybe  all  the  information 
that  she  can  offer,  except  that  she  has  various  pulmonary, 
gastric,  vesical,  and  other  disturbances,  due  to  pressure, 
with  perhaps  venous  obstructions,  oedema  of  the  lower 
extremities,  etc.  Or,  if  she  is  in  the  advanced  stage, 
emaciation  and  the  "  facies  ovariana  "  may  be  significant. 
The  most  important  fact  that  she  can  state  is  that  the 
tumor  was  distinctly  unilateral  at  first,  and  gradually  ap- 
proached the  median  line. 

Having  placed  the  patient  on  the  back  and  exposed  the 
abdomen,  we  first  make  an  inspection  of  it,  noting  its 
general  contour,  the  condition  of  the  superficial  veins, 
the  appearance  of  the  umbilicus,  etc.  Palpation  is  next 
practised,  by  placing  the  palm  of  the  hand  on  one  side  of 
the  abdomen  and  tapping  lightly  with  one  or  two  fingers 
of  the  other  hand  at  a  point  directly  opposite  ;  one  hand 
should  be  kept  stationary,  while  the  percussing  finger 
moves  about  over  the  tumor.  An  inexperienced  exam- 
iner will  readily  mistake  the  "superficial  subcutaneous 
wave  "  in  a  stout  subject  for  the  deeper  wave  in  a  cyst. 
"  To  muffle  this  fat-thrill,"  says  Goodcll,  "the  ulnar  edge 
of  the  hand  of  an  assistant  is  laid  along  the  linea  alba 
while  the  surgeon  percusses  the  abdomen.  The  pressure 
thus  exerted  acts  precisely  like  the  damper- wedge  of  the 
piano-tuner,  which  muffles  the  sound  of  one  string  while 
its  fellow  is  being  tuned."  Palpation  not  only  gives  def- 
inite information  regarding  the  tension  of  the  C3rst  and 
the  fluidity  of  its  contents,  but  we  can  by  its  aid  deter- 
mine with  some  exactness,  by  the  manner  in  which  the 
impulse  is  transmitted,  whether  the  cyst  is  simple  or 
multilocular,  or  contains  portions  that  are  solid.  It  is 
sometimes  possible  to  detect  adhesions  to  the  anterior  ab- 
dominal wall  by  the  peculiar  rubbing  sensation  which 
we  get  on  moving  the  skin  over  the  tumor.  Careful  ex- 
amination of  a  cyst  (unless  it  is  so  large,  or  is  so  complicated 
by  ascites,  that  its  relations  are  obscured)  will  usually 
show  that,  while  its  upper  and  lateral  boundaries  are 
well  defined,  its  lower  limit  shades  off  into  the  pelvis  and 
cannot  be  determined  showing  that  the  growth  origi- 
nated in  the  latter  cavity.  As  regards  the  detection  of 
fluctuation  by  external  palpation,  the  reader  should  re- 
member that  until  a  cyst  has  reached  the  umbilicus,  the 
sensation  communicated  when  it  is  grasped  between  the 
hands  is  rather  that  of  an  elastic  body  (Olshausen).  A 
multilocular  cyst  of  large  size  may  give  the  same  elastic 
feel,  but  usually  careful  palpation  will  develop  a  pecu- 
liar, jelly-like  vibration,  or,  if  it  is  composed  of  numerous 
loculi,  there  may  be  absolutely  no  fluctuation.  In  a  thin- 
walled  ovarian  or  parovarian  cyst,  containing  watery 
fluid,  exquisite  fluctuation  may  be  obtained,  so  that  it  is 
difficult  to  believe  that  the  fluid  is  not  free  in  the  abdom- 
inal cavity. 

Percussion  gives  some  additional  information.  With 
the  patient  lying  on  her  back,  a  dull  percussion-note  is 
obtained  over  the  entire  surface  of  the  tumor,  shading 
off  above  and  at  the  sides  into  the  tympanitic  resonance 
of  the  stomach  and  intestines.  There  is  no  line  of  differ- 
ence between  the  umbilicus  and  the  pubes.  If  the  tumor 
is  so  large  as  to  fill  the  entire  abdomen  (it  is  assumed  that 
in  the  case  of  smaller  unilateral  growths  no  special  diffi- 
culties are  presented),  no  difference  will  be  observed  in 
the  percussion-note  whether  the  patient  is  standing,  or  is 
reclining  on  either  side. 

Auscultation  rarely  adds  much  to  the  information 
already  gained  by  the  preceding  manipulations ;  the 
negative  results  may  be  important  (absence  of  the  foetal 
heart-beat,  of  intestinal  gurgling,  etc.).  Rarely  a  mur- 
mur is  heard  in  the  vessels  of  the  tumor,  especially  when 
these  are  of  unusual  size,  or  when  there  is  obstruction  to 
the  blood-flow.  A  peculiar  rubbing  or  creaking  sound 
has  been  described  as  indicating  the  presence  of  adhe- 
sions between  the  anterior  surface  of  the  cyst  and  the 


abdominal  wall.  As  Tait  properly  observes,  it  merely 
shows  that  the  opposed  peritoneal  surfaces  are  dry,  si) 
that  we  should  expect  to  find  adhesions  absent,  rather 
than  present,  over  this  area.  A  kind  of  rubbing  sensa- 
tion is  sometimes  imparted  to  the  finger  and  ear  in  cases 
in  which  a  quantity  of  colloid  material  has  escaped  from 
a  cyst  and  forms  a  layer  between  it  and  the  anterior  ab- 
dominal wall ;  but  it  may  also  be  caused  by  the  moving 
about  of  the  colloid  contents  within  an  unruptured  cyst. 
It  is  of  slight  importance  as  a  diagnostic  sign. 

The  vaginal  examination  of  a  patient  with  a  large  in- 
tra-abdominal cyst  reveals  but  little  that  was  not  al- 
ready discovered  by  external  palpitation.  As  the  tumor 
causes  a  general  bulging  of  the  fornix,  or  frequently 
none  at  all,  no  idea  of  its  relations  can  be  gained  by  the 
examining-finger  alone,  although  the  bimanual  may  fur- 
nish important  information  regarding  its  relations,  mo- 
bility, etc.  The  cervix  uteri  is  often  so  high  up  in  the 
posterior  fornix  that  it  is  difficult  to  reach  it,  the  uterus 
being  displaced  forward  and  often  pushed  over  to  one 
side  of  the  pelvis  ;  retroversion  is  not  common.  The 
organ  is  not  usually  enlarged,  unless  from  causes  inde- 
pendent of  the  tumor  (pregnancy,  subinvolution,  fibroid) ; 
hence  the  sound  enters  to  the  depth  of  three  or  three  and 
one-half  inches,  with  a  decided  anterior  curve.  The  blad- 
der is  generally  of  normal  size,  but  cases  are  on  record  in 
which  it  has  been  drawn  up  above  the  pubes  and  has 
covered  the  anterior  surface  of  the  cyst. 

Having  satisfied  himself  that  he  has  to  do  with  a  cystic 
tumor  that  originated  within  the  pelvis  and  is  probably 
ovarian  (or  parovarian),  the  expert  seeks  to  obtain  some 
more  exact  information  regarding  the  site  and  character 
of  the  pedicle,  the  presence  of  adhesions,  and  the  probable 
nature  of  the  cyst  itself,  whether  simple,  multilocular, 
proliferous,  malignant,  etc. ;  it  is  hardly  necessaiy  to  add 
that  it  is  a  matter  of  daily  experience  for  the  most  accom- 
plished diagnosticians  to  find,  on  opening  the  abdomen,  a 
condition  of  affairs  exactly  the  reverse  of  what  the}'  had 
predicted.  With  our  present  imperfect  methods,  this  is 
not  surprising.  How  shall  we  decide  upon  the  probable 
structure  of  a  given  cyst  ?  The  history  gives  some  clew, 
although  it  may  be  misleading.  •  For  special  symptoms 
pointing  to  malignant  degeneration,  suppuration,  hemor- 
rhage, etc.,  the  reader  is  referred  to  the  section  on  Clini- 
cal History.  When  the  abdominal  wall  is  very  thick  it 
may  be  impossible  to  discover  anything  save  that  a  tumor 
exists  ;  if  it  is  thin  and  relaxed  we  may  both  see  the  ir- 
regular, nodulated  shape  of  the  growth,  which  proves  that 
it  is  multilocular,  and  may  further  demonstrate  that  it  is 
of  this  character  by  practising  palpation  with  the  fingers 
of  both  hands  over  circumscribed  areas,  when  the  differ- 
ence in  the  fluctuation  at  different  points  will  indicate  the 
presence  of  several  loculi,  containing  fluids  of  varying  den- 
sity. It  is  of  course  impossible  to  say  positively  whether 
a  sac  does  or  does  not  contain  papillomatous  growths,  al- 
though this  may  be  suspected  when  a  cystoma  gives  the 
impression  of  being  solid,  or  semi-solid.  The  presence  of 
a  parovarian  c}rst  may  be  suspected  when  the  tumor  is  of 
slow  growth,  causes  little,  if  any,  general  disturbance,  has 
thin  walls,  and  gives  with  the  lightest  tap  a  perfect  wave 
of  fluctuation  which  is  qtiite  superficial,  and  only  differs 
from  that  observed  in  ascitic  fluid  (in  patients  with  thin 
abdominal  walls)  in  being  completely  arrested  at  the  op- 
posite border  of  the  cyst,  i.e.,  in  being  confined  strictly 
to  the  area  of  dulness.  It  is  not  always  possible  to  tell 
which  ovary  is  diseased,  as  a  cyst  with  a  long  pedicle 
may  lie  in  the  side  of  the  abdomen  opposite  to  that  from 
which  it  arose.  Double  cysts  can  be  distinguished  when 
both  are  small  and  either  are  intra-pelvic,  or  have  just 
risen  above  the  brim  ;  even  when  they  are  in  contact  a 
groove  may  sometimes  be  felt  between  them.  If  adhe- 
sive peritonitis  occurs,  the  two  growths  may  be  so  fused 
together  that  it  is  difficult,  even  at  the  autopsy,  to  de- 
termine the  original  condition.  If  the  presence  of  two 
tumors  is  demonstrated,  the  chances  are  in  favor  of  their 
being  malignant  (anatomically  or  clinically),  since  seventy- 
five  per  cent,  of  all  double  ovarian  cysts  are  of  the  papil- 
lomatous variety. 

Adhesions  are  regarded  as  far  less  significant  now  than 
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thej  were  in  former  years,  when  abdominal  surgery  was 
hampered  bj  a  spirit  of  timiditj  that  is  scarcely  compre 
in  Dsible  to  modern  operators  -  mor<  over,  intra-pslvic  and 
intestinal  adhesions,  \\  bicb  are  most  dreaded  by  Burgeons, 
are  extremely  difficult  of  r<  cognition  before  the  abdomen 
Is  opened  As  the  prognosis  is  modified  by  their  know  n 
existence,  the  method  ol  detecting  them  mai  be  described 
briefly .  Under  favorable  circumstances  (thm  and  relaxed 
abdominal  walls),  with  the  patient  in  the  dorsal  posture,  a 
nun  adherenl  cysl  which  does  not  distend  the  abdomen  to 
its  utmost  extent  will  in-  seen  t<>  move  downward  at 
deep  inspiration  ;  this  is  only  a  negative  sign,  and  tin-  re 
verse  (an  absi  aceof  movement  with  parietal  adhesion 
not  always  true.  Sensitiveness  on  moderate  pressure  over 
the  i  inner,  with  a  history  of  a  recent  attack  of  peritonitis, 
will  render  the  diagnosis  of  adhesions  extremely  proba- 
ble, Collections  of  ascitic  fluid  in  front  of  the  growth 
(encysted  peritonitis),  are,  in  the  opinion  ofOlshausen, 
indicative  of  parietal  adhesion.  Adhesions  deep  within 
the  pelvis,  to   its  tloor  or  walls,  can  only  lie  suspected  on 

general  principles,  by  the  sensitiveness  to  pressure  made 
through  the  vaginal  roof,  and  by  the  fixation  of  the  tu- 
mor :   the  determination   of  the  mobility  of   intra-pelvic 

cysts  has  been  described  elsewhere.  If  the  cyst  has  been 
tapped  several  times  the  existence  of  adhesions  may 
Bafeh  in-  assumed. 

Adhesions  to  the  abdominal  viscera  are  of  great  signifi- 
cance during  ovariotomy  and  have  .an  important  bearing 
upon  the  prognosis,  but  it  is  possible  to  infer  their  prob- 
able presence  only  by  marked  disturbances  in  the  ad- 
herent organ.  Ihave  noted  on  several  occasions  that  pa- 
tients, in  whom  a  loop  of  intestine  was  firmly  adherent  to 
the  cyst  suffered  from  severe  localized,  colicky  pains 
especially  during  the  process  of  digestion,  which  I  attri- 
bute to  the  tugging  of  the  imprisoned  gut  in  its  attempt 
to  share  in  the  peristaltic  movement;  this  phenomenon  is 
especially  marked  in  cases  in  which  the  intestine  becomes 
adherent  to  the  abdominal  wound  after  laparotomy.  Ad- 
hesions to  the  Stomach  or  liver  may  be  suspected  in  c;im^ 
in  which  the  cyst  is  so  large  as  to  be  in  contact  with 
those  viscera,  and  when  it  is  depressed  simultaneously 
with  them  during  deep  inspiration.  Adherence  of  the 
tumor  to  the  uterus  or  bladder  is  determined  by  lifting  it 
upward  and  noting  whether  the  organ  in  question  moves 
with  it  ;  pelvic  adhesions  undoubtedly  exist  when  the 
intra  -pel  vie  portion  of  a  cyst  remains  fixed  as  the  abdomi- 
nal portion  is  pushed  upward  or  moved  from  side  to  side. 
A  sound  passed  into  the  bladder  at  once  gives  the  relation 
of  that  viscus  to  the  tumor;  if.  after  emptying  the  blad- 
der with  a  catheter,  it  is  still  drawn  up  over  the  anterior 
aspect  of  the  cyst,  it  is  doubtless  adherent  to  the  latter. 

The  manipulations  practised  for  the  purpose  of  deter- 
mining whether  the  pedicle  is  long  or  short  have  already 
been  mentioned.  Sometimes  the  cyst  has  no  pedicle  at 
all.  being  situated  beneath  the  peritoneum,  either  in  the 
broad  ligament  or  on  the  pelvic  floor.  An  intra-ligamen- 
tous  cyst  is  recognized  by  its  lateral  situation  with  regard 
to  the  uterus.  I.,  the  side  of  which  it  is  frequently  adhe- 
rent while  tin'  two  move  in  common.  If  the  tube  Can  be 
telt.it  will  In- found  to  run  outward  across  the  upper  sur- 
face of  tin-  i  \  -1. 

Differential  Diagnosis.  —  An  ovarian  cyst  occupyingthe 
abdomen  must  be  distinguished  from  every  variety  of  ab- 
dominal enlargement,  however  produced.  Such  enlarge- 
ments caD  be  grouped  most  readily  by  reference  to  the  or- 
gan in  which  thev   originate.     First  in  order  of  frequency 

is  ascites,  whether  general  or  encysted  ;  then  come  enlarge- 
ments of  the  uterus,  bladder,  omentum,  and  intestines, 
kidmy.  spleen,  and  liver;  and  lastly,  tumors  and  adipose 
hypertrophy  of  the  abdominal  wall.  Abdominal  aneu- 
rism, retro-peritoneal  tumors  en-  haemorrhages,  and  circum- 
scribed abscesses,  situated  in  various  localities  within  the 

pelvis   and    abdomen,    need    not    detain    US,    because    it    is 

only  exceptionally  that  they  have  been  mistaken  for  ova- 
rian cysts. 

Ascites. — The  more  obvious  causes  of  effusion  (renal, 
cardiac,  hepatic) ought  not  to  be  overlooked,  especially  if 
oedema  of  the  lower  limbs  and  anasarca  are  present ;  the 
latter  rarely  occur  as  complications  of  ovarian  cyst.    But 


there  are  obscure  forms  of  ascites,  due  to  chronic  perito- 
niti-.  enlarged  glands,  malignant  disease,  etc.,  couditii 
which  often  elude  the  most  astute  observer.     I  have  on 
two  occasions  seen  fatal  cases  of  laparotomy,  in  which 
the  operation  was  performed  by  distinguished 
where   the  condition   was  simple  ascites,   due   to  cat 
which  could  not  be  definitely  ascertained  at  the  autoj 
In  simple  ascites  the  differential  diagnosis  must  be  ba 
principally  upon  the  physical  examination. 

On  inspection  (the  patient  lyiiiLr  upon  the  back)  the  ab- 
domen appeals  flatter  and   broader  than  in  ovarian  i 
while  there  is  a  marked  projection  of  the  lateral  abdom- 
inal parietes.     Turning  the  patient  on  her  side,  the  si 
of  the  belly  is  not  changed  in  the  case  of  ovarian  di 
while  in  ascile,  there  is  evident  bulging  of  the  lower  - 
due  to  the  grav  italion  of  the  fluid.    <  Mi  measuring  tin 
cumference  of  the  abdomen  it  will  be  found  to  be  lai_ 
at,  or  ju-t  above,  the  level  of  the  umbilicus  in  ascites,  but 
the    greatest   circumference   will    be   below  thai    point  in 
ovarian  cyst  ;  in  consequence,  the  distance  between  the 
symphysis  and  the  umbilicus  in  the  latter  condition  c 
Biderably  exceeds  that  between  the  umbilicus  and  the  ■ 
siform  cartilage— a  difference  which  doe-  not  exist  ii 

Cites.      On    palpating  an  abdomen  which   is  distended  by 
ascitic  fluid,  a  visible  superficial  wave  of  fluctuation  will 
follow  the   lightest    tap  of   the    linger,  and  will    lie  tt 
mined  from  one  Bank  to  the  other,  without  referenci 
the  area  of  dulness  :   in  a  large  ovarian  cyst,  on   the  i 
trary,  the  wave,  no  matter  how  distinct  it  may  be,  will  be 
confined  to  the  dull  area,  and  will  In-  sharply  limited 
the  opposite  edge  of  the  tumor.     Complications,  such  as 
might  obscure  this  sign,  will  be  considered  subsequently. 

Percussion  over  an  extensive  ascitic  accumulation  gr 
a  tympanitic   note  around    the  umbilicus,  with  dulness 
elsewhere  ;  as  the  patient  is  turned  alternately  upon  either 
side,  tympanitic  resonance  is  noted  over  the  flank  thi 
uppermost,  while  a  similar  variation  in  the  limit  of  dul- 
ness will  be  observed  when  she  assumes  a  sitting  posture. 
The  explanation  is,  of  course,  purely  mechanical,  tin 
nation  being  due  to  the  change-   in  the  position  of  the 
fluid,  which  allow  the  intestines  to  float  upward.     Over 
:m  ovarian  cyst  there  is  a  universal  area  of  dulness.  while 
in  the  Hanks  and  just  below  the  ribs  the  tympanitic  I 
of  the  colon  is  present,  unless  the  tumor  is  so  la  _■ 
completely  obscure  it.    No  difference  is  noted  with  chat 
of  position.     On  making  a  vagina]  examination  in  a  ci 
of  ascites,  the  uterus  w  ill  be  found  to  be  perfectly  mi 
ble,  while  there  will  be  a  general  depression  of  the  I 
nix,  giving  the  impression  that  the  cervix  i-  retracted. 

The  omentum  may  be  so  thickened  (cancer,  tuberculo- 
sis, excessive  deposit  of  fat  i  that  there  is  dulness  over  the 
umbilical  region,  or  peritonitic   adhesions  may  pr<  ■• 
the  intestines  from  floating  upward  ;  unusual  thickness 
oedema  of  the  abdominal  wall,  fa*cal  impactions,  i 

also   interpose   obstacles.       So  called    "  CUCVstcd    tiro)  - 

in  which  a  circumscribed  collection  of  fluid  is  confined 
by  peritonitic  adhesions,  is  readily  mistaken  for  ovarian 
cyst.  The  history  of  the  case,  the  situation  and  immo- 
bility of  the  tumor,  and  the  entire  absence  of  any  rela- 
tion between  it  and  the  pelvic  organs,  will  give  a  dev- 
ils true  character. 

In  every  case  of  doubt  explorative  puncture  may  settle 
the  diagnosis.  Ascitic  tin  id  is  clear,  yellowish  or  greenish, 
sometimes  turbid  or  sanious ;  it  has  a  specific  gravity, 
rarely  above  1.015,  and  frequently  coagulates  on  stand: 
especially  if  it  be  mixed  with  blood.  The  diagnostic  im- 
portance of  the  "  sprouting  cells  "  has  been  alluded  to 
elsewhere.  Pus  and  fatty-degenerated  epithelial  cells 
may  be  present  (though  the  latter  are  rare  except  in  ma 
naiit  dropsy),  and  few.  if  any.  elements  resembling  the 
"ovarian  cell."  Puncture  of  a  cyst  may  be  without  re- 
sults, as  the  fluid  is  too  thick  to  flow  :  this  negative  evi- 
dence is  against  ascites.  If  cyst-fluid  is  withdrawn,  its 
specific  gravity  will  seldom  be  a-s  low  as  in  the  former 
condition,  and  spontaneous  coagulation  almost  never 
cur-,  while  the  microscope  shows  large  numbers  of  the 
peculiar  cells  already  described.  Waldeyer  goes  so  far 
as  to  regard  the  absence  of  cylindrical  epithelial  cells  as 
proof  positive  that  a  given  fluid  is  ascitic.     It  must  not 
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be  forgotten  that  an  ovarian  cyst  may  co-exist  with  as- 
cites, when  the  former  may  easily  escape  detection,  es- 
pecially  if  the  abdomen  is  greatly  distended  ;  the  diagnosis 
is  often  cleared  up  by  withdrawing  a  portion  of  the  ascitic 
fluid.  Nut  infrequently  malignant  nodules  in  the  peri- 
toneum are  plainly  felt  after  a  few  ounces  of  fluid  have 
been  removed,  and  the  patient  is  spared  an  explorative 
incision.  Some  surgeons  prefer  to  resort  to  the  latter 
measure  in  all  cases  of  doubt,  claiming  that  in  this  way  a 
removable  tumor  is  often  discovered,  and  the  patient  is 
feus  radically  cured,  whereas,  after  tapping  alone  there 
always  remains  some  doubt  regarding  the  exact  patho- 
logical condition.  Perhaps  a  combination  of  the  two 
methods  of  diagnosis  might  be  recommended,  the  surgeon 
being  prepared  to  operate  if  the  information  obtained  by 
the  puncture  is  not  sufficiently  definite. 

Pregnancy. — The  general  practitioner  can  afford  to 
bear  in  mind  the  possibility  of  error  in  this  direction, 
when  he  remembers  that  the  most  famous  laparotomists 
have  opened  the  abdomen  to  rind  that  the  tumor  which 
thev  mistook  for  a  cyst  was  the  gravid  uterus.  The  his- 
torv  may  be  entirely  negative  or  misleading,  especially 
if  menstruation  has  been  irregular,  if  the  patient's  age  is 
somewhat  advanced,  and  her  general  condition  is  such 
as  to  warrant  the  impression  that  she  is  suffering  from 
some  chronic  disease.  Hydramnios  and  death  of  the  foetus 
may  render  the  condition  still  more  obscure.  Certain 
cardinal  facts  should  be  borne  in  mind,  chief  among 
which  are  the  existence  of  contractions  in  the  gravid 
uterus,  of  foetal  movements  and  heart-beats,  the  charac- 
teristic alterations  of  the  portio  vaginalis  (especially  in 
primiparse),  and  the  fact  that  the  latter  is  continuous 
with  the  tumor — assuming  that  it  is  impossible  to  recog- 
nize a  foetal  part.  But  every  characteristic  sign  may  be 
wanting,  when  the  only  proper  course  is  to  wait,  keeping 
the  patient  under  constant  observation.  The  possibility 
ot  pregnancy  and  ovarian  cyst  coexisting  should  not  be 
forgotten,  but  under  these  circumstances  the  history  of 
the  case  has  usually  shown  the  pre-existence  of  a  tumor, 
although  sometimes  it  is  not  discovered  until  during  or 
after  labor. 

Fibroids  and  Fibro-cysts  of  the  Uterus. — A.  Fibroids. 
The  history  of  the  patient  will  show  that  the  tumor  was 
of  comparatively  slow  growth,  that  when  first  noticed 
it  was  near  the  median  line,  and  that  menorrhagia  was  a 
prominent  symptom — unless  the  tumor  is  sub-peritoneal 
and  is  attached  by  a  long  pedicle.  A  semi-solid  colloid  cyst 
may  convey  to  the  palpating  finger  the  impression  that 
it  is  quite  solid,  but  it  will  rarely  feel  so  firm  and  un- 
yielding as  a  hiricu  fibroid  ;  on  examining  per  vaginam  a 
dense  mass  is  felt  which  often  fills  the  pelvis  and  is  im- 
movable. If  the  entire  growtli  is  seized  by  an  assistant 
and  is  moved  in  different  directions,  the  uterus  will  be  felt 
to  move  with  it ;  the  depth  of  the  uterine  cavity,  as  meas- 
ured by  the  sound,  will  probably  be  found  to  be  upward 
of  four  inches.  The  patient's  general  health,  it  may  be 
stated,  is  usually  very  fair  in  the  case  of  fibroid  disease  ; 
her  facies  is  anaemic  rather  than  "  ovarian." 

B.  Fibro-cysts.  I  am  sure  that  these  tumors  are  not  so 
rare  as  they  were  formerly  represented,  before  laparot- 
omy began  to  be  performed  so  generally.  They  are  very 
often  mistaken  for  ovarian  cysts,  for  unfortunately  there 
is  no  sure  means  of  distinguishing  the  two  except  by  a 
resort  to  abdominal  section.  The  history  is  an  uncertain 
guide  ;  they  grow  slowly  and  often  remain  solid  for  a  long 
period — an  important  point  if  the  patient  has  remained 
under  observation  for  some  time.  The  general  health 
often  remains  surprisingly  good,  and  menorrhagia  is  fre- 
quently absent,  if  the  tumor  is  pedunculated.  Tire  growth 
is  median,  is  continuous  and  moves  with  the  uterus,  and 
the  cavity  of  the  latter  is  usually  elongated.  On  palpa- 
tion the  uterine  tumor  gives  in  some  places  a  firm  feel, 
in  others  an  elastic,  and  in  others  an  obscure  sense  of  fluc- 
tuation, or  the  fluctuation  may  be  general,  but  always 
deep-seated  and  indistinct.  The  indescribable  sensation 
conveyed  by  a  colloid  cyst  is  absent,  being  replaced  by 
the  elastic  resistance  given  by  the  thick  wall  of  the  fibro- 
cyst.  On  tapping,  the  fluid  from  the  latter  source  is  thin 
and  serous,  containing  comparatively  little  albumin,  un- 


less it  is  mixed  with  blood  ;  its  peculiar  characteristic  is 
its  tendency  to  coagulate  rapidly  and  firmly.  The  micro- 
scope reveals  few  elements  except  blood-  and  lymph-cor- 
puscles, epithelial  cells  being  absent.  The  existence  of 
the  "fibre-cell"  of  Atlee  is  questionable.  The  non-co- 
agulability of  ovarian  cyst-fluid  has  already  been  men- 
tioned. 

If,  as  happens  in  the  majority  of  cases,  the  abdominal 
cavity  is  opened,  the  exterior  of  a  fibro-cyst  appears  of  a 
dark,  bluish  hue,  showing  a  firm  fasciculated  structure, 
and  its  vascular  supply  is  seen  to  be  unusually  rich  ;  an 
ovarian  cyst,  on  the  contrary,  presents  a  pearly,  glistening 
appearance,  and  is  not  particularly  vascular.  Palpation  of 
the  former  cyst  shows  that  it  has  a  thick  elastic  wall,  while 
the  wall  of  the  latter  appears  to  be  thin  and  membranous. 

Distention  of  the  Bladder. — A  hyper-distended  blad- 
der has  been  tapped  under  the  impression  that  it  was  an 
ovarian  cyst.  The  subjective  symptoms,  the  dribbling 
of  urine  which  f  requently  attends  this  condition,  the  posi- 
tion of  the  tumor,  and  its  rapid  growth  ought  to  render 
the  diagnosis  clear ;  the  passage  of  a  soft  catheter  will 
soon  dispose  of  the  tumor. 

Tumors  of  the  Omentum,  etc. — Tumors  in  and  behind 
the  peritoneum,  tumors  of  the  omentum,  etc.,  may  be 
mistaken  for  ovarian  cysts.  Malignant  disease  is  the 
most  frequent  condition.  Reference  has  already  been 
made  to  the  symptoms.  The  rapid  decline  of  the  patient, 
the  shooting  pains,  the  rapidity  with  which  ascitic  fluid 
appears  and  re-accumulates  after  tapping — all  point  to  the 
probable  condition.  Before,  or  after,  tapping,  the  can- 
cerous nodules  in  the  omentum  or  peritoneum  may  often 
be  plainly  felt.  Omental  cysts  are  extremely  liable  to 
be  taken  for  those  of  ovarian  origin  ;  indeed,  in  fluid  re- 
moved from  an  undoubted  cyst  of  the  omentum  I  found 
numerous  cells  identical  in  appearance  with  those  de- 
scribed by  Drysdale.  Encysted  dropsy  and  abscess  of 
the  abdominal  peritoneum  are  rare  conditions,  which 
have  invariably  an  inflammatory  history,  while  they  do 
not  cause  general  enlargement  of  the  abdomen  ;  fluctua- 
tion is  obscure  and  circumscribed,  and  but  a  small  quan- 
tity of  fluid  is  obtained  on  tapping.  There  are  no  pelvic 
symptoms,  and  a  vaginal  examination  gives  negative  re- 
sults. I  have  known  an  adherent  knuckle  of  intestine 
low  down  in  the  groin  to  be  mistaken  for  an  ovarian 
cyst  ;  in  fact,  the  true  condition  was  not  recognized  at 
the  abdominal  section,  but  after  death.  Hydatid  disease 
of  the  peritoneum  is  rare  and  is  nearly  always  secondary 
to  echinococcus  of  the  liver.  The  differentiation  from 
ovarian  cysts  is  extremely  difficult,  as  the  so-called  "hy- 
datid thrill"  is  seldom  well-marked.  Under  these  cir- 
cumstances, removal  of  a  small  quantity  of  the  fluid  for 
microscopical  examination,  will  throw  light  on  the  diag- 
nosis. 

Tumors  of  the  Intestine. — A.  Faecal  Impaction.  A  large 
mass  of  faeces  in  the  colon  may  simulate  an  ovarian  tu- 
mor, since  it  may  remain  of  undiminished  size  for  months, 
although  the  patient  affirms  that  her  bowels  are  regular. 
There  will  be  a  history  of  colicky  pains,  gastric  and  in- 
testinal disturbances,  etc.  The  location  of  the  tumor  (in 
the  colon,  usually  the  transverse),  its  nodular  and  peculiar 
doughy  feel,  and  its  mobility,  should  awaken  a  suspicion 
of  its  true  character.  A  vigorous  course  of  treatment 
with  cathartics  and  copious  euemata  will  cause  its  disap- 
pearance. 

B.  Tympanites,  Phantom  Tumor,  Pseudo-oyesis.  This 
phenomenon  is  purely  hysterical,  as  the  history  of  the 
patient  will  usually  show.  The  abdomen  is  generally 
distended  and  resonant,  and  the  spine  is  arched  forward 
in  a  peculiar  manner,  the  recti  muscles  being  kept  ex- 
tremely tense.  No  fluctuation  can  be  obtained,  no  solid 
mass  is  to  be  felt,  and  on  changing  the  patient's  position 
no  change  will  be  noted  in  the  percussion  note.  Her  own 
statements  regarding  her  symptoms  are  utterly  unre- 
liable. Obesity  may  be  present  as  a  complication,  when 
the  tympanitic  resonance  is  obscured.  Palpation  in  the 
latter  case  will  give  a  general  soft,  doughy  sensation,  no 
deep-seated,  globular  tumor  being  felt.  A  valuable 
method  is  to  seize  the  abdominal  wall  firmly  and  make  a 
large  "  plait"  in  it,  when  its  thickness  can  be  accurately 
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estimated.  The  patient  should  always  be  anaesthetized, 
if  possible,  when  the  tumor  will  disappear,  <>r  the  signs 
will  ehai  ch   an  extent  thai  the  true  condition 

will  bi  ret  ognized    Bpuriou   pregi  i-cyesis)is 

i  ibed  in  all  texl  l k-  i  .mil  need  nol 

hi  us  here  .  the  age,  condition,  and  character  "i  the 
patii  illy  if  she  is  sterile),  and  the  Btate  of  the 

uterus  and  mammas,  will  point  to  the  true  character  ol 
the  affection, 

l -mi  i      i  the  Kidney.    Solid  tumor- of  the kidm 
the  displ  a  itself ,  are  occasionally  mistaken  foi 

mali  olid  ovarian  growths  ol  moderate  size, 

luii  the  same  rule  applies  here  as  in  ever]  case  ol  ■ 

ol  one  of  the  abdominal  viscera,  i.e.,  the  history 
■.  -  thai  ii  began  in  the  abdomen  and  grew  downward, 
whereas  the  enlargement  ol  ilu-  ovar)  proceeded  from 
the  pelvis  upward.  And  moreover,  the  latter  never  be 
comes  independent  of  the  pel's  ic  organs.  A  Boa 
ney,  even  after  it  has  become  enlarged  or  cystic,  usually 
preserves  its  characteristic  form,  and  can  often  In-  pushed 
back  under  the  ribs.  Cystic  enlargement  of  the  kidney 
(hydro-  and  pyo-nephrosis,  cystic  degeneration,  and  hy- 
datid disease)  is  often  difficult  to  distinguish  from  ovarian 
cyst.  The  points  of  difference  in  the  history  are  impor- 
tant, especially  the  existence  nf  calculus,  hematuria, 
lumbar  pain,  etc.  A  renal  cyst  begins  in  the  lumbar  region 
and  grows  out  In  mi  below  the  ribs,  behind  the  intestines, 
the  transverse  colon  intervening  between  it  and  the  liver. 
An  ovarian  tumor  lii  b  in  fronl  of  the  intestines,  except  in 
those  ran-  cases  in  w  Inch  tin-  gut  has  become  adherent  i" 
iis  anterior  surface.  Examination  of  the  tin  id  withdrawn 
from  a  renal  cyst  may,  or  may  not,  give  positive  results; 
we  frequently  find  in  addition  to  the  albumin  a  quantity 
ot  urea  and  urates,  which  could  only  exist  in  a  kidney- 
cyst,  while  the  microscope  shows  pus,  blood,  pelvic  ami 
renal  epithelium  -evidence  which,  united  to  the  history 
and  the  other  Tacts,  suffices  to  confirm  the  diagnosis.  Bui 
in  a  large  hydro  nephrotic  tumor  the  smell,  appearance, 
specific  gravity,  and  chemical  and  microscopical  char- 
acter of  the  fluid  may  he  quite  misleading.  The  absence 
of  ovarian  cells  and  the  comparatively  small  amount 
of  albumin  furnish  negative  evidence  in  favor  of  the  cyst 
being  of  extra-pelvic  origin.  The  urine  in  the  case  of 
the  renal  enlargement  sometimes  contains  albuminand 
pus  oi-  blood,  hut  it  may  he  quite  normal. 

Enlargements  of  the  spleen  and  liver  hardly  require 
more  than  brief  mention.  They  both  begin  at  the  margin 
of  the  lower  rib,  the  former  on  the  left,  the  latter  on  the 
right  side,  their  areas  of  dulness  being  continuous  with 
those  of  the  normal  splenic  and  hepatic  dulness.  and 
separated  from  the  pelvis  bya  resonant  area,  so  that  their 

independence  of  the  latter  i-  evident.  They  are  depressed 
on  deep  inspiration.     The  edges  of  both  tumors  and  the 

characteristic  notch  in  the  spleen  can  usually  he  felt.  A 
careful    history   of   the  case,  and   all   examination    of  the 

blood  will  aid,  or  sen  e  to  confirm,  the  diagnosis. 

'Idie  render  must  not  infer  from  this  brief  risumi  of  the 
diagnosis  ol  abdominal  tumors  that  the  character  of  an 
enlargement  'an  be  unerringly  defined  by  applying  the 
rules  usually  given.  On  the  contrary,  a  la  rue  propi  irtion 
of  them  are  of  a  very  ohscure  nature,  and  even  explora- 
tive la  parol \  does  not  always  throw  lighl  upon  doubt- 
ful points,  Tin'  genera]  tendency  among  laparotomists, 
at  tin-  present  day,  is  to  treat  lightly  the  making  of  an 
exact  diagnosis  in  these  cases  ;  explorative  incision  is.  in 

their  opinion,  such  a  certain,  and.  at    the  same  time,  safe 

means  of  ascertaining  the  character  of  an  abdominal  tu- 
mor, thai  there  is  no  reason  whj  ii  should  nol  be  resorted 
to  at  once  n  remains  for  the  gi  neral  practitioni  no  show 
the  specialist  thai  careful  observation  and  the  proper  ap- 
plication of  the  rules  of  physical  diagnosis  may  render 
tic  experimental  use  of  the  knife  unnecessary,  and  (in 
of  malignant  disease-,  al  least)  may  save  the  patient 
from  incurring  risks  which  are,  in  spite  of  our  vaunted 
antisepsis,  still  considerable.  Moreover,  at  the  present 
1 1 .- 1 x  lew  operators  like  to  report  "incomplete"  opera- 
tions, and  In  me  many  explorative  incisions  culminate  in 
rash  attempts  to  remove  tumors  that  ought  never  to  have 
in  en  touched,  since  a  fatal  termination  in  consequent 


shock  or  hemorrhage  was  practically  a  foregone  conclu- 
sion. 

Progm    i        This  varies  with  the  character  and  rapidity 
.\  lh  of  the  cysl    and    the   occurrence   of  complica- 
tions.    A  simple  cysl  gradually  increases  in  size  tor  two 
or  time  years  without  affecting  tin-  patient's  health  or 
causinj  turbance  bj   reason  of  it*  „j/(.  ;  h  ,n;iV 

then  cease  to  enlarge,  or  it  may  suddenly  begin  to  grow 
mote  rapidly.  Rarely  cystsexisi  for  years  without  caus- 
ing much  disturbance  or  sapping  the  \  iial  pow  i  i  -  The 
patient  u-ualh  dies  from  exhaustion,  aggravated  by 
dyspnoea  and  venous  obstruction,  as  well  as  gastric  irri- 
tation.     Or.  being  already  enfeebled,  she  may  I 

iff  bj  some  intercurrent  pulmonary  or  intestinal 
trouble.  Death  from  cardiac  paralysis  i-  not  unheard 
of ;  obstinate  and  uncontrollable  vomiting:  may  cause  the 
fatal  ending.  Complete  intestinal  obstruction  has  been 
occasioned.  Proliferous  cysts  grow  rapidly,  and  termi- 
nate within  a  few  months;  malignant  cysts  tend  to  form 
secondary  deposits,  lead  to  ascites,  and  run  a  rapid  course. 
Small  intra  peh ie  growths  may  become  impacted,  and 
cause  inflammation  and  sloughing  of  the  peh 
gans,  while  the  serious  consequences  which  follow  labor 
under  these  circumstances  are  wall  known.  It  i-  a 
well-recognized  tact  that  a  certain  class  of  ovarian  cysts 
rapidly  tend  to  become  malignant,  ami  since  we  have'  no 
mean-  of  determining  positively  before  operation  whether 
.en  tumor  is  assuming,  or  may  assume,  this  char- 
acter, it  follows  that  the  prognosis  is  always  doubtful; 
recent  investigations  have  shown  thai  parovarian 
that  were  formerly  regarded  a-  entirely  innocent,  are  no 
exception  to  this  rule,  since  they  proliferate  like  the  rest 
Any  one  of  the  various  complications  previously  described 
may  result  fatally.  Localized  peritonitis,  due  simply  to 
friction,  may  become  general,  while  rupture  or  suppura- 
tion of  the  cyst  may  cause  death  from  peritonitis  i 
ticaemia.  Twisting  of  the  pedicle,  if  it  does  not  speedily 
lead  to  a  fatal  termination  from  haemorrhage  into  the 
cyst  and  shock,  is  usually  followed  by  sloughing  of  the 
sac  and  fatal  peritonitis. 

1  toes  an  ovarian  c_\  si  e\  er  undergo  spontaneous  cure  I 
The  fluid  is  never  absorbed  so  loin:  as  it  is  contained 
within  the  sac,  and  it  i-  irrational  to  believe  that  the 
sac  can  ever  undergo  the  retrograde  changes  which  take 
place  in  an  abscess-cavity,  whereby  the  pus  is  al- 
and the  cavity  obliterated.     As  long  as  the  cyst  is  freely 

supplied  with  Id 1  through  the  pedicle,  it  tends  \. 

and  to  secrete  fresh  fluid  from  its  walls.      Should  rupture 
take  place  and  the  fluid  escape  into  the  peritoneal  cavity, 
in  those  rare  cases  in  which  the  woman  survives 
and   peritonitis,  the  opening  in  the  sac  closes  and  the 
contents  re-accumulate.     Cases  have  been  reported  in 
which  patients  survived  partial  torsion  or  compression  of 
the  pedicle,  and  the  circulation  through  the  cyst 
far  interrupted  that  it  atrophied  and  even  became  com- 
pletely detached.      To  summarize,  there  i-  no  pros] 
relief  from  an  ovarian  cyst  except  by  surgical  aid;  ninety 
per  (int.  of  the  patients  die  within  two  years  alter  lirst 
coming  tinder  observation,  if  not  thus  relieved. 

Tn  atment. — This  part  of  the  subject  may  he  dismissed 

>    words.     In  the  present  condition  of  abdominal 

surgery  an  ovarian  or  parovarian  cys!  admits  of  hut  one 

form  of  treatment — ovariotomy.     Tapping  is  now  ■ 

ni/eil  as  an  unscientific  procedure,  which  not  only  ex- 

a  patient  to  the  danger  of  peritonitis  from! 
cape  of  ll  ii  id  into  the  peritoneal  cavity,  or  of  haemorrhaga 
from  the  wounding  of  vessels  in  the  cyst-wall,  bul 
leads  to  no  small  risk  of  suppuration  ol  the  sac.    A 
cyst  can  iieva  r  be  completely  emptied  by  tapping,  and  it 
rapidh  refills,  each  operation  proving  a  serious  tax 
the  patient's  vital  powers ;  in  fact,  the  procedure, 
simple  and  without  unpleasant  after-effects,  may.  if  fre- 
quently repeated,  he  followed  by  a  serious  read 
that   it  hardly  seems  a-  if  the  patient  would  survive  it. 
Bui  the  most  serious  objection  in  the  mind  of  the  su 

is  that  the  (lied  of  repeated  tappings  is  localise  the  1 1  ruia- 

tion  of  adhesions,  thai  seriously  complicate  the  radical  op- 
eration, which  sooner  or  later  must  be  resorted  to.    There 
l  evidence  that  a  proliferous  cyst,  if  frequently 


426 


REFERENCE   HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


Ovaries. 
Ovariotomy. 


emptied,  tends  to  assume  a  malignant  character.     In  this 

connection  it  is  well  to  caution  the  reader  against  accept- 
in"- the  general  belief  that  a  parovarian  cyst,  if  once  tapped, 
will  disappear  :  on  the  contrary,  such  cysts  often  refill  and 
Undergo  papillomatous  degeneration.  Probably  a  large 
ovarian  cyst  ought  never  to  be  tapped,  unless  the  surgeon 
is  prepared  to  open  the  abdomen,  except  during  labor, 
when  it  is  necessary  to  relieve  the  pressure  at  once  (in 
cases  of  great  dyspnoea,  vascular  obstruction,  etc.),  and 
the  patient  is  too  weak  to  survive  the  radical  op- 
eration, or  where  the  sufferer  herself  desires  to  try  the 
effect  of  tapping  before  submitting  to  ovariotomy.  It  is 
unnecessary  to  describe  the  operation,  in  which  the  aspira- 
tor is  to  be  preferred  to  the  trocar.  A  firmly  adherent 
intra-pelvic  cyst  sometimes  causes  such  pressure-symp- 
toms ihat  it  is  necessary  to  aspirate  it  through  the  vagina  ; 
to  follow  a  strictly  expectant  plan  would  be  to  expose  the 
patient  to  the  danger  of  spontaneous  rupture,  with  the 
usual  fatal  consequences.  The  cyst  being  so  small  that 
it  could  not  be  drained  through  the  abdominal  wall,  there 
remains  no  other  course  but  to  remove  its  contents  and 
tii  wash  it  out  with  an  antiseptic  solution,  incising  freely, 
and  draining  it  if  suppuration  ensue.  Noeggerath's  plan 
of  stitchingthe  edges  of  the  cyst  in  the  vaginal  wound  has 
given  good  results.     The  sac  closes  by  granulation. 

The"  injection  of  iodine  into  cysts  after  tapping  has 
been  abandoned,  not  only  on  account  of  the  doubtful  re- 
sults, but  of  the  positive  danger  which  attends  this  prac- 
tice ;  moreover,  many  of  the  radical  cures  reported  from 
this  treatment  were  probably,  as  Dr.  Goodell  observes, 
obtained  in  cases  of  simple  parovarian  cysts  where  tap- 
ping alone  might  have  been  equally  efficacious. 

Electrolysis  was  at  one  time  supposed  to  offer  a  simple 
and  sure  meaus  of  curing  ovarian  cysts,  without  risk  to 
the  patient.  It  is  safe  to  say  that  it  will  never  be  regarded 
with  favor  except  by  a  few  enthusiasts.  Ovariotomy  is 
Hie  only  rational  way  of  dealing  with  the  disease,  which 
was  formerly  regarded  as  incurable,  but  is  now  recog- 
nized as  the  most  legitimate  and  hopeful  subject  for  sur- 
gical interference. 

Parovarian  Cysts. — A  brief  allusion  to  these  growths 
cannot  well  be  omitted.  They  result  from  distention  of 
One  or  more  of  the  parovarian  tubules,  which  are  situated 
in  the  folds  of  the  rneso-salpinx  ;  they  are  nearly  always 
ittonolocular,  are  of  slow  growth,  and  frequently'  rupture 
spontaneously  and  do  not  refill.  They  are  distinguished 
from  ovarian  cysts,  first  of  all.  by  their  situation  between 
Hie  folds  of  the  broad  ligament  below  the  Fallopian  tube, 
which  passes  over  their  upper  surface,  while  the  ovary  is 
found  attached  to  the  cyst  at  a  lower  level.  As  Dorau 
bas  shown,  they  sometimes  contain  papillary  growths. 
They  have  a  thin  wall,  lined  with  a  single  layer  of  co- 
lumnar epithelium,  often  ciliated.  The  fluid  is  thin,  col- 
orless or  opalescent,  with  a  very  low  specific  gravity 
(1.002  to  1.008),  containing  a  trace  of  albumin  and  no 
paralbumin.  Few  cell-elements  are  found  in  it,  except 
columnar  epithelia.  These  cysts  seldom  cause  either  lo- 
cal or  general  disturbance,  unless  they  develop  papillary 
growths,  a  complication  which  has  been  observed  after 
tapping.  They  seldom  attain  a  large  size,  and  are  not 
subject  to  the  accidents  described  as  occurring  in  the  case 
of  ovarian  cystomata,  with  the  exception  of  rupture, 
which  not  infrequently  takes  place  ;  the  fluid  being  abso- 
lutely bland,  no  reaction  follows.  The  cyst  may  refill, 
though  slowly.  Sweeping  statements  have  been  made  to 
the  i  (feet  that  they  never  refill  after  having  been  emptied 
spontaneously  or  artificially,  but  Olshausen  is,  perhaps, 
not  wrong  in  saving  that,  "  on  the  whole,  the  number  of 
radical  cures  without  extirpation  or  excision  of  the  cyst 
is  certainly  small." 

The  anatomical  and  clinical  differences  between  these 
growths  and  cysts  of  the  ovary  are  sufficiently  evident. 
Their  lateral  position  with  regard  to  the  uterus,  their  slow 
growth,  the  thinness  of  their  walls,  aud  the  distinct  wave 
of  fluctuation  obtained  ou  palpation,  point  to  their  true 
character,  while  diagnostic  puncture  reveals  their  pecu- 
liar watery  fluid. 

Puncture  has  been  universally  recommended,  but,  in 
view  of  the  possibility  of  an  error  iu  diagnosis,  of  the  dan- 


ger of  recurrence  of  the  cyst  in  a  less  benign  form,  and  of 
the  ease  and  safety  with  which  it  can  "be  extirpated. 
the  radical  operation  is  to  be  preferred.  However,  the 
tumor  is  sometimes  firmly  adherent,  and  no  pedicle  can 
be  found,  so  that  it  is  necessary  to  enucleate  it  from  the 
broad  ligament.  If  this  is  impossible,  I  should  feel  safer 
to  stitch  the  edges  of  the  non-removable  portion  of  the 
cyst  into  the  wound  and  to  drain  it,  rather  than  to  leave 
the  adherent  part  in  the  cavity  without  introducing  a  tube  ; 
the  latter  practice  has  often  beeu  adopted,  however,  with 
good  results.  H.  C.  Coe. 

OVARIOTOMY.  The  method  of  performing  ovariot- 
omy has  undergone  many  changes  in  the  past  twenty 
years,  and  is  now  much  simpler  and  more  uniform  than 
it  used  to  be.  While  it  cannot  be  said  that  there  is  any 
standard  or  universally  accepted  operation,  the  differ- 
ences are  chiefly  in  details,  many  of  them  comparatively 
unimportant.  No  attempt  will  be  made  in  these  pages 
to  describe  all  the  methods  of  operating  adopted  by  even 
the  more  eminent  surgeons,  but  the  operation  will  be 
treated  of  according  to  the  writer's  own  experience,  or 
that  which  has  come  under  his  observation,  iu  a  large 
number  and  variety  of  cases.  Success  in  ovariotomy, 
whatever  method  be  chosen,  depends  largely  upon  atten- 
tion to  details  apparently'  insignificant  in  themselves,  but 
in  the  aggregate  often  capable  of  determining  the  issue. 
This  may  be  said  of  all  operations,  but  it  is  especially 
true  of  those  which  involve  the  peritoneal  cavity.  The 
preparation  of  the  patient,  her  surroundings,  the  opera- 
tion itself,  and  the  after  treatment,  will  be  dealt  with 
separately,  aud  as  concisely  as  the  nature  of  the  subject 
will  admit. 

The  Rooms. — The  room  in  which  the  operation  is  to 
be  performed  is  to  be  selected  with  care,  and  likewise  the 
room  to  be  occupied  by  the  patient  afterward.  Special 
attention  should  be  given  to  the  operating-room.  In  hos- 
pitals there  is  usually  little  difficulty  in  securing  perfect 
cleanliness.  In  private  practice  personal  attention  must 
be  given  by  the  operator  or  his  assistants  to  the  thorough 
preparation  of  the  room.  It  should  be  large,  well  lighted, 
well  ventilated,  as  free  as  possible  of  furniture,  having 
an  open  fireplace,  and  not  having  bath-  or  water-closets 
adjoining.  Where  all  these  conditions  cannot  be  ob- 
tained, the  lack  may  be  somewhat  counterbalanced  by 
additional  care  and  vigilance.  Iu  any  case,  the  room  is 
to  be  made  perfectly  clean  and  aseptic  by  every  means 
available.  If  the  walls  and  ceilings  are  painted  they  can 
easily  be  thoroughly  washed,  first  with  hot  water,  and 
afterward  with  warm  water  to  which  pure  carbolic  acid 
has  been  added  iu  the  proportion  of  two  ounces  to  the 
gallon  ;  or  bichloride  of  mercury,  one  drachm  to  the  gal- 
lon. The  wood-work  and  all  recesses  and  corners  are 
to  be  cleaned  in  the  same  way.  If  the  walls  are  papered 
they  can  be  made  tolerably  free  from  dust  by  using  a 
damp  cloth  and  the  antiseptics.  The  floor,  if  not  very 
old,  is  better  without  a  carpet,  and  should  be  thoroughly 
scrubbed;  but  if  the  carpet  is  new  and  clean  it  will  Mil 
fice  to  have  it  entirely  covered  with  new,  clean,  cotton 
cloth,  which  is  tacked  over  it  in  every  part  of  the  room. 
After  the  final  cleansing  the  windows  should  be  (dosed, 
and  the  room  is  not  to  be  disturbed  until  two  or  three 
hours  before  the  operation.  The  use  of  carbolized  spray, 
for  at  least  one  hour  immediately  before  operating,  is 
recommended  as  a  means  of  precipitating  the  finer  par- 
ticles of  dust ;  a  five  per  cent,  solution  of  carbolic  acid 
may  be  used.  The  temperature  of  the  room  during  the 
operation  must  not  be  allowed  to  fall  below  75  F.  <  >nly 
such  furniture  as  is  necessary  is  to  be  put  iu  the  room, 
and  it  is  better  if  not  upholstered.  In  guarding  against 
any  possible  danger  from  unwholesome  surroundings,  no 
detail,  however  small,  is  unimportant.  All  curtains  are 
to  be  removed,  aud  the  blinds  must  be  made  perfectly 
clean.  All  sheets,  towels,  and  gowns  to  be  used  during 
the  operation  should  be  soaked  in  the  hot  carbolic  solu- 
tion, dried  rapidly,  and  put  away  until  needed.  The 
room  to  be  occupied  by  the  patient  need  not  have  the 
same  care  bestowed  on  it  as  the  operating-room,  but,  of 
course,  should  be  well  purified.     It  should,  if  possible, 
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fact  the  south,  and  have  plentj  of  liidit  and  an  open 
in.  and  ii  should  be  quiet.  The  means  ol  supplying 
the  necessarj  things  for  the  patient  and  nurses  should  be 
thought  "I  and  arranged  beforehand,  so  that  thi  re  may 

be  ii"  knocking  at  d •>  and  giving  of  orders  ju-i  when 

[t  i-  most  nei  essarj  t"i  the  patient  to  be  kepi  asleep  and 
entirely  free  from  all  annoyances. 

Preparation  o]  thi  Patient. — The  patient  Bhould 
I.,  carefully  prepared  fi  i  bi  vera!  days  beforehand.  The 
bowels  should  h|.>  opened  by  means  of  gentle 

aperients,  beginning  ii  les  I  three  days  before  the  opera 
tion.  Special  pains  must  be  taken  to  rid  the  bowels  of  any 
hardened  fecal  matter  that  may  hare  accumulated,  noi 
withstanding  a  regular  daily  movement.  An  active  ca- 
thartic should  never  be  given  the  night  before  operating, 
as  ii  leaves  the  patient  weak  and  depressed.  Ii  is  well  to 
Liiw  the  patient  onlj  light  and  digestible  food  for  a  week 
or  more  before  the  operation.  That  food  is  best  which, 
while  sufficiently  nourishing,  leaves  a  small  residue  and 
does  not  tend  to  cause  flatulence.  The  presence  in  the 
intestines  ol  partially  digested  food  of  an  irritating  kind, 
■  ■I  of  a  kiml  prone  to  fermentation,  is  a  frequent  cause  of 
distressing  tympanites  after  dperation,  and  probably  pre- 
disposes to  the  development  of  peritonitis,  It  is  well, 
therefore,  for  the  patient  to  abstain  for  several  days  from 
vegetables  and  from  all  but  what  is  known  from  her  own 
experience  to  be  easy  of  digestion.  In  the  case  ol  those 
who  suffer  habitually  from  indigestion,  it  is  well  topre- 
scribe  a  diet  of  milk  ami  Vichy  water  or  of  koumiss  for 
three  or  four  days  preceding  operation.  This  is  particu- 
larly desirable  where  the  patient  suffers  much  from  the 
pressure  of  a  large  tumor,  ;i  condition  often  associated 
with  very  troublesome  constipation.  It  is  well  in  all  cases 
to  order  a  large  enema  of  hot  water,  with  two  ounces  of 
olive  oil,  tu  lie  given  about  twelve  hours  before  operating. 
A  light  meal  should  l>e  taken  imt  less  than  five  hours  be- 
fore  the  time  of  operating,  and  nothing  whatever  in  the 
interval.  The  latter  rule  is  very  hard  to  enforce,  ami  al- 
most impossible  if  the  friends  of  the  patient  are  allowed 
to  advise.  The  patient  should  he  iii  the  open  air  as  much 
as  possible  ;  she  should  take  a  warm  hath  at  bedtime,  and 
keep  the  skin  active  by  massage,  or  by  friction  with  a 

COarse  towel.  The  urine  should  be  carefully  examined 
and  the  quantity  ascertained.  The  presence  of  albumen 
in  any  amount  is  a  warning  to  be  very  careful  in  the  use 
of  anaesthetics.  The  mental  condition  of  the  patient  is 
not  in  be  lost  sight  of.  The  surroundings  must  be  made 
as  cheerful  as  possible,  and  those  immediately  around  her 
Bhould  avoid  the  discussion  of  surgical  questions,  and 
keep  her  mind  engaged  with  more  cheerful  topics.  If 
-die  is  sleepless,  some  light  food  may  be  given  before  bed- 
time, and  if  necessary,  the  bromides,  with  or  without 
Chloral,  in  small  doses.  (  Ipiatcs  are  to  be  avoided,  if  pos- 
sible, but  if  the  patient  is  lo  any  extent  accustomed  to 
tin  ir  use,  it  will  be  better  to  continue  the  usual  drug  than 
in  allow  her  to  become  resi  less  and  uncomfortable  for 
want  of  it.  She  should  not  be  allowed  to  sec  or  hear  any- 
thing of  thi'  preparations,  and  should  on  no  account  be 
permitted  to  go  into  the  operating-room,  being  carried 
there  only  after  she  has  been  brought  under  the  influence 
of  the  anaesthetic.  A  hot  bath,  and  after  it  a  good  rub- 
bing, should  be  given  the  night  before  the  operation.  It 
is  a  bad  thing  lor  most  patients  t"  have  a  long  interval  of 
suspcnsebclweeiilhetiniewl.cn   an  operation    is  decided 

on  and  the  time  of  its  performance. 

Tut:  Operator  \m>  Assistants.— The  operator  and 
his  assistants  and  nurses  must  be  absolutely  clean  and 
aseptic,  to  insure  tin  greatest  safety  to  the  patient.    The 

rules  ,,f  cleanliness  apply  to  all  who  are  to  take  any  part 
in  the  operation.  Care  should  also  be  taken  that  no  spec- 
tator^ are  present  who  have  taken  part  recently  in  dis- 
sections or  post-mortems,  or  who  have  been  in  contact 
with  cases  of  contagious  disease  of  any  kind.  The 
smaller  the  number  of  spectators  the  better.     In  the  ideal 

operation  no  .me  would  be  present  who  is  not  absolutely 

necessary.      If   the  operation    must    be   performed    in   the 

presence  of  spectators  of  doubtful  surgical  purity,  the  use 

of  the  spray,  directed  between  the  spectators  and   the  pa 
tient,  is  a  valuable  precaution. 


Thorough  Cleansing  of  the  hands  of  the  operator  and 
hi-  assistant  i-  a  very  important  part  of  the  preparation. 
The  hands  and  arms  should  first  lie  well  scrubbed  with 
hot  water  ami  soap,  by  means  of  a  /,,//■  nail-brush  :  they 
should  then  be  cleansed  again  in  plain  hot  water,  using 
the  nail  brush  thoroughly  .  and  a-  a  final  washing  the* 
should  be  soaked,  the  nail  brush  being  again  Used,  for 
three  or  four  minutes  in  a  bichloride  solution 
thousand.     If  anything  septic  has  been  handled  recently, 

additional  ]  it  eealll  ion-  ale  lie.  c--arv  .  e-pecially  ill  cleans- 
ing the  hands.  Clean  gowns  should  be  worn,  covering 
all  the  clothing,  and  leaving  the  arms  exposed  up  to  the 
elbOWS.  These  gowns  should  be  of  linen  or  some  ma- 
terial that  can  be  washed  and  disinfected  easily.  The 
rubber-cloth  gOW  ns  and  aprons  sometimes  worn  in  hospi- 
tals are  particularly  objectionable,  because  of  the  diffi- 
culty of  cleansing  them.     It  would  doubtless  add  to  the 

Cleanliness  Of  the  operation  and  the  safety  of  the  patient 
if  all  who  are  present  in  any  capacity  were  compelled  to 
wear  el.  an    "owns  over   all    the   other   clothing. 

these  matters  of  preparation,  especially  a-  to  antiseptics, 
the  operator  will  do  wisely  to  -i\,  some  personal  atten- 
tion, as  he  is  less  likely  than  others  to  be  influenced  bf 
tin-  scepticism  of  those  who  carry  out  directions  in  a  half- 
hearted way.  and  who  often  ridicule  the  attention 
to  d.iails  Bupposed  to  be  petty  or  fanciful. 

Instruments  Ne<  essari  .—The  instruments  actually 
necessary  in  an  uncomplicated  case  of  ovariotomy  are 
very  few  ;  but  as  complications  may  arise,  and  unfi 
difficulties  may  present  themselves,  and  as  there  is  an  ele- 
ment of  uncertainty  underlying  every  case  before  opera- 
tion, it  is  well  to  be  provided  with  everything  net 
l'yr  an  emergency.  It  is  annoying  to  the  operator  to  hi 
cumbered  with  rows  of  unnecessary  instruments,  among 
which  be  or  his  assistant  has  to  search  hurriedly  for  what 
lie  needs ;  it  is  also  embarrassing  to  want  some  very  use- 
ful instrument  and  find  it  has  been  left  behind;  it  is  well, 
therefore,  to  have  many  instruments  in  reserve,  and  to 
have  those  which  are  indispensable  arranged  in  trays 
by  themselves,  within  easy  reach.     If  the  operator  is  so 

fortunate  as  to  have  an  assistant  who  knows  and  can  an- 
ticipate his  wants,  and  who  is  familiar  with  his  instru- 
ments, the  latter  may  be  intrusted  to  that  assistant  ;  if 
not,  the  instruments  had  better  be  placed  where  tin 
ator  can  easily  reach  them  himself.  The  following  iu- 
Btruments  are  almost  indispensable  to  most  operators, 
and  will  be  found  sufficient  for  non-complicated 
One  scalpel,  one  director,  two  retractors,  one  pair  of 
BCiSSOrS,  twelve  pair-  of  pre-sure-foreeps.  two  pairs  of 
long-handled  pressure-forceps,  one  trocar  of  medium 
size,  cither  curved  or  straight,  one  No.  (i  male  sound.  ti\o 
small  tenacula,  one  strong  hook  or  large  tenaculum,  two 
Nelaton's  forceps,  one  needle-holder,  one  sponge-forceps^ 
needles  of  various  sizes  with  round  and  triangular  points 
(the  latter  for  the  abdominal  walls),  glass  drainage-tubsj 
of  different  sizes,  artery-forceps,  ether  inhaler,  spray  ap- 
paratus, a  soft-rubber  catheter,  and  a  small  rectum-tube. 

Besides  these  instruments  it  js  necessary  to  have  one 
dozen  hand  sponges,  three  or  more  flat  sp<  i  do/en 

small  sponges  for  the  abdominal  cavity,  to  be  used  in  the 
forceps,  silver  wire   No.  ','T.  silk  and  catgut  of  various 
sizes,  tine  Chinese  sjlk  for  possible  wounds  of  tin 
tine,  rubber  adhesive  plaster,   iodoform  and  iodoform^ 
gauze,  pure  carbolic  acid,  tablets  of  bichloride  ol 
curv,  and  trays  for  instruments. 

The  following  instruments  should  be  held  in  res 
Paquelin's  cautery,  portable  electric  light,  vulselhun-for- 
ceps,  clamps  for  ><  i/iiiLT  the  pedicle  in  case  it  should 
in-  unusually  large,  Koeberle's  win-  ecraseur,  clastic  lig- 
atures. Davidson's  syringe,  one  large  Thomas  clamp, 
long  needles  tor  transfixing  the  pedicle.  Sims  plate  for 
supporting  them,  small  aspirator,  faradic  battery,  large 
hypodermic  syringe.  The  coil  for  ice-water  can  he  pro- 
cured later  if  required. 

The  nurse  Who  is  to  have  charge  of  the  ease  should  be 
charged  to  have  the  following  in  readiness:  Three  basins, 
two  or  three  new  wooden  pails,  nursery  lamp  and  alcohol, 
three  abdominal  binders  made  of  unbleached  muslin — 
not  flannel — rubber  cloth,  hot-water  bag,  nail-brush,  boil- 
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in0-  water  in  quantity,  bottles  for  hot  water,  operating- 
table,  properly  covered  ;  several  small  sheets  and  a  small 
blanket,  safety-pins,  absorbent  cotton,  thin  ice-bag  for  the 
head,  mustard  leaves,  lime-water  or  Vichy,  measuring- 
glass,  thermometer  for  the  room,  vaseline,  bed-pan,  Da- 
vidson's syringe,  opium  suppositories,  and  brandy  or 
whiskey.  The  nurse  is  responsible  also  for  arrangements 
as  to  the  supply  of  ice,  milk,  etc.,  for  the  patient  after 
operation. 

The  completeness  of  the  preparations  made  for  the 
care  of  the  patient  after  operation  may  depend  somewhat 
on  whether  there  is  in  the  vicinity  a  druggist  from  whom 
certain  things  can  be  obtained  promptly  as  required. 

During  the  operation  the  instruments  to  be  used  must 
be  kept  in  a  tray  or  shallow  dish,  and  covered  with  hot 
water  ;  if  distilled  water,  or  water  which  is  boiled,  is 
used  for  this  purpose,  it  is  not  necessary  to  add  carbolic 
arid  ;  the  bichloride  solution  should  never  be  used  for  the 
Instruments.  The  sponges  are  to  be  kept  in  a  rive  per 
cent,  carbolic  solution,  and  should  be  handled  as  little  as 
possible.  The  sponges  for  the  abdominal  cavity  must  be 
kept  in  a  hot  bichloride  solution,  -j-u1„u.  All  the  towels 
used  during  the  operation  are  to  be  prepared,  as  before- 
mentioned,  by  boiling  them  in  a  carbolic  solution,  and 
afterward  drying  them,  after  which  they  are  folded  up 
and  not  handled  until  the  time  of  the  operation.  All 
water  used  should  be  either  distilled  water  or  water  that 
has  been  boiled  ;  if  water  can  be  obtained  from  the  boiler 
of  an  engine,  it  is  to  be  preferred,  as  the  temperature  of 
such  water  is  raised  far  above  the  boiling  point,  and  any 
germs  it  may  contain  are  more  certainly  destroyed. 

Anaesthetics. — In  this  country  ether  is  considered 
the  best  and  safest  anaesthetic,  but  it  is  particularly  nec- 
essary in  abdominal  operations  that  it  should  be  admin- 
istered with  care.  It  may  be  given  by  means  of  a  towel 
or  sponge,  or  by  means  of  some  form  of  inhaler.  Al- 
liss'  inhaler,  carefully  used,  answers  better  than  the  cone. 
For  the  past  two  years  the  writer  has  used  Clover's  in- 
haler with  much  satisfaction.  Its  use  requires  more  skill 
than  that  of  other  inhalers,  but  if  properly  managed  the 
patient  suffers  less  depression,  takes  less  ether,  and  is 
less  liable  to  subsequent  vomiting  or  nausea.  This  in- 
haler allows  the  assistant  using  it  to  regulate  exactly  the 
proportion  of  ether-vapor  and  air  inhaled.  It  is  well  to 
begin  with  one-fourth  part  ether,  and  when  the  patient 
is  unconscious  to  increase  it  to  one-half.  In  skilful 
hands  this  inhaler  may  be  used  for  an  hour  with  a  quan- 
tity of  ether  varying  from  one  to  two  ounces.  Those 
unaccustomed  to  the  use  of  Clover's  inhaler  are  gener- 
ally prejudiced  against  it.  It  is  somewhat  complicated 
and  expensive,  but  it  has  advantages  over  any  other.  In 
any  case  the  anaesthetic  should  be  given  in  a  quiet  room, 
and  there  should  be  no  one  present  who  is  not  absolutely 
required.  The  patient  should  be  so  prepared  and  reas- 
.  sured  beforehand  that  she  will  not  be  liable  to  resist  'its 
administration.  If  her  co-operation  can  be  obtained, 
anastliesia  may  be  produced  in  from  three  to  five  min- 
utes ;  if,  on  the  other  hand,  the  patient  is  frightened,  and 
the  inhaler  is  frequently  removed  to  gratify  her  desire  to 
take  the  ether  gradually,  excitement  is  almost  sure  to  fol- 
low, and  it  will  require  a  much  longer  time  to  render  her 
unconscious.  In  capital  operations,  like  ovariotomy, 
ether  should  always  be  given  by  an  experienced  hand,  as 
nothing  is  more  embarrassing  to  the  operator  than  to 
have  the  anaesthetic  given  interruptedly.  It  should  be 
so  administered  that  the  operator's  attention  to  it  is  not 
required  from  first  to  last.  It  is  better,  as  a  rule,  to  give 
the  ether  upon  a  bed  or  lounge,  and  transfer  the  patient 
afterward  to  the  table  ;  it  is  also  important  that  she 
should  see  and  hear  as  little  as  possible  of  the  prepara- 
tions. Before  giving  ether,  or  any  anaesthetic,  the  urine 
should  always  be  carefully  examined.  The  presence  of 
a  small  amount  of  albumen  may  lie  due  to  the  pressure 
of  a  tumor,  and  in  that  case  will  disappear  after  its  re- 
moval. If  there  are  also  casts,  or  other  indications  of 
renal  disease,  there  is  danger  in  the  administration  of 
ether.  The  condition  of  the  heart  and  lungs  should  also 
be  ascertained  ;  and  the  existence  of  bronchitis  should 
never  be  overlooked,  as  it  is  a  condition  which  may  give 


rise  to  much  trouble  under  ether.  The  habits  of  the  pa- 
tient as  to  stimulants,  opium,  or  other  narcotics  should 
be  taken  into  account.  A  certain  amount  of  danger  at- 
tends the  administration  of  ether,  even  under  the  most 
favorable  circumstances,  and  it  is  well  to  provide  against 
accidents.  A  faradic  battery  should  always  be  in  readi- 
ness for  instant  use  should  the  patient's  respiration  fail. 
Facilities  for  applying  heat  by  means  of  rubber  bags  or 
bottles  should  always  be  at  hand  during  an  operation. 

The  Operation. — The  patient  should  be  placed  upon 
a  table  about  two  feet  in  width  and  long  enough  to  sup- 
port the  feet;  it  is  sometimes  better  to  allow  the  feet  to 
rest  upon  a  pillow  or  chair,  the  legs  being  flexed  at  the 
knees  ;  the  shoulders  and  arms  should  be  protected  by  a 
loose  flannel  wrapper,  and  the  lower  limbs  enveloped  in 
a  blanket;  it  is  well  to  protect  the  hands  and  arms  by 
pinning  a  towel  around  them,  and  if  they  are  placed 
gently  under  the  patient's  back,  they  will  be  entirely  out 
of  the  way.  The  abdomen  should  then  be  again  thor- 
oughly washed,  first  with  soap  and  water,  and  afterward 
sponged  with  an  antiseptic  solution.  During  this  pro- 
cedure the  upper  hair  on  the  pubes  should  be  carefully 
shaved.  A  towel,  wrung  out  of  a  hot  antiseptic  solution, 
should  be  placed  above  and  below  the  exposed  portion  of 
the  abdomen  to  prevent  contact  with  clothing  or  blankets. 
The  operator  stands  on  the  patient's  right  and  his  assist- 
ant directly  opposite ;  the  second  assistant  takes  charge 
of  the  instruments,  and  is  also  stationed  opposite  the  oper- 
ator, but  nearer  the  patient's  feet.  The  sponges  and  an- 
tiseptic solutions  are  placed  in  charge  of  two  competent 
nurses,  who  may  or  may  not  be  superintended  by  a  third 
assistant.  The  assistant  who  gives  ether  should  take  no 
other  part  whatever  in  the  operation,  and  should  be  blind 
to  all  else  that  is  going  on.  The  number  of  assistants  re- 
quired depends  somewhat  on  their  experience  and  their 
acquaintance  with  the  methods  of  the  operator ;  they 
should  always  be  assigned  to  their  places  and  work  be- 
fore the  operation  begins.  There  should  be  no  talking 
among  the  assistants,  operators,  nurses,  or  spectators. 

A  small  incision  should  be  made  first,  beginning  about 
two  inches  below  the  umbilicus,  and  extending  downward 
from  two  to  three  inches  in  the  median  line  ;  this  incision 
may  be  carried  directly  down  to  the  fascia  of  the  recti 
muscles.  The  bleeding  points,  if  any,  are  seized  with 
pressure-forceps,  which  may  be  left  attached  for  the  time. 
The  fascia  is  next  cut  through,  and  the  recti  muscles 
separated  without  cutting.  In  many  cases  a  stratum  of 
fat  is  now  met  with,  lying  directly  on  the  peritoneum. 
This  fat  is  cut  through,  or  pushed  to  one  side,  when  the 
peritoneum  is  exposed.  A  pause  is  now  made  to  examine 
the  wound  and  arrest  all  bleeding.  The  peritoneum  is 
then  seized  with  a  fine  tenaculum  or  with  the  forceps, 
raised,  and  cautiously  opened  with  scissors  or  knife.  The 
opening  thus  made  is  enlarged  by  cutting  on  the  director 
or  finger  upward  and  downward.  The  shining  surface 
of  the  cyst  now  appears.  The  patient  is  now  turned  on 
the  side  next  to  the  operator,  and  a  straight  trocar,  pro- 
tected by  sponges,  is  plunged  into  the  cyst ;  as  soon  as 
the  cyst-wall  is  sufficiently  relaxed  it  is  seized  by  a  large 
hook  and  drawn  outward  through  the  wound  ;  the  hook 
is  then  replaced  by  Nelaton's  forceps,  one  pair  of  which 
should  be  above  and  one  below  the  trocar.  As  the  col- 
lapsed sac  extrudes,  pressure  is  kept  up  upon  the  ab- 
dominal walls  by  the  hands  of  the  assistant,  and  the 
opening  made  with  the  trocar  is  enlarged  by  scissors  so  as 
to  speedily  empty  the  cyst  of  its  contents.  If  a  part  only 
of  the  cyst  is  evacuated,  the  hand  should  be  introduced 
to  break  up  other  cysts  and  evacuate  their  contents.  The 
hand  at  the  same  time  will  appreciate  the  bearings  and 
attachments  of  the  cyst  and  the  position  of  the  pedicle. 
As  soon  as  the  c}Tst  has  been  emptied  the  patient  is  re- 
placed on  the  back,  the  wound  being  carefully  protected 
by  hot  towels  or  flat  sponges.  The  pedicle  is  now  trans- 
fixed by  a  round-pointed  needle  carrying  a  double  liga- 
ture of  catgut  or  heavy  silk  ;  this  ligature  is  then  cut,  and 
the  separated  halves  are  crossed  and  tied ;  the  first  half 
having  been  tied  with  a  double  knot,  is  cut  off  short ;  the 
second  half  is  then  tied  in  the  same  manner ;  but  before 
cutting  it  off  it  is  brought  back,  made  to  embrace  the 
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whole  pedicle,  firmly  tied,  and  cutshorl  Bet  i  >epa 
rating  the  tumor,  the  pedicle  is  held  up  aboul  the  level 
.,i  the  wound  bj  a  strong  U  aaculum,  in  order  thai  it  may 
I.,  examined  thoroughly  before  il  is  dropped  back.  If 
no  adhesions  have  been  separated,  and  if  there  is  no  bleed- 
ing from  other  sources,  \<i\  little  sponging  is  required, 
and  the  less  the  better.  The  wound  is  closed,  if  small, 
in  the  manner  adopted  by  the  writer  several  years  i 
and  now  generally  followed.  One  silver  wire  is  passed 
through  the  entire  abdominal  wall,  including  the  peri- 
toneum, entering  on  the  Bide  nexl  the  operator,  and 
emerging  on  the  opposite  >•  i <  i< •.  This  wire  is  lefl  loose 
until  the  rest  of  the  operation  is  completed.  The  next 
step  is  i"  pick  up  the  peritoneal  edges  and  sew  them 
carefully  together  by  a  continuous  suture  <>t  catgut,  using 
what  i>  known  as  the  lock-stitch.     The  peritoneal  cavity 

is    now    uhul    Off    securely.      If   the    fascia    can    be   easily 

brought  together  as  a  separate  layer,  that  may  also  be 
closed  bj  catgut  ;  the  remainder  of  the  wound  is  then 
closed  by  sutures  of  silver  wire  or  silk,  carried  through 
the  skin  and  adjacent  tissues,  down  to  the  fascia.  As 
these  sutures  are  twisted  01  tied,  the  first  Butureisalso 
brought  up  and  twisted.  The  effect  of  the  firsl  wire  isto 
keep  the  peritoneum  in  contact  with  the  structures  imme- 
diately above  it.  The  needles  used  inclosing  theabdomi 
nal  wound  are  of  two  kinds:  thai  for  the  peritoneum  is 
straight  and  round-pointed;  thai  used  for  the  fascia  and 
for  the  r<  si  of  the  abdominal  wall  is  Btraight,  and  has  a 
triangular  cutting  point.  The  abdominal  wound  may  be 
closed  with  silver  wire,  with  silk,  <>r  with  catgut.    Silver 

is  less  likely  to  be  followed   by  abSCeSSe8  ill  the  line  of  the 

suture,  and  by  its  rigidity  it  keeps  the  edges  of  the  wound 
more  perfectly  in  contact  than  do  the  softer  sutures. 

The  method  of  operating  above  described  is  subject  to 
mam  variations,  according  to  the  requirements  of  the 
case.  The  method  of  dealingwith  adhesions  and  with 
lisemori  bage  w  ill  be  described  elsewhere. 

If.  however,  the  adhesions  are  so  extensive  that  the  re- 
moval of  the  tumor  is  impossible,  enucleation  of  the  sac 

may    be    tried.      The   capsule   of    the   sac    is   opened   and 

stripped  off  in  its  whole  extent.  This  is  a  valuable  re- 
source in  a  certain  class  of  cases  where  removal  other- 
wise would  be  impossible.  Or  a  portion  of  the  sac  may 
be  drawn  out  and  cut  off,  while  the  remaining  portion  is 
secured  in  the  abdominal  wound,  and  drained  by  a  tube. 
It  is  important  in  such  cases  to  close  the  peritoneum  en- 
tirely. SO  that  nolle  of  the  contents  of  the  cysl  Can  find 
their  way  into  the  abdominal  cavity.  These  sacs  may 
be  drained  very  conveniently  by  means  of  the  curved 
hard-rubber  drainage-tube,  devised  by  Dr.  II.  Marion 
Wins.      In  this  tube  the  water  enters  by  a  small  opening, 

and  is  discharged  freely  by  a  large  one  ;  the  cavities  of 

cysts  thus  drained  generally  till  up  rapidly  from  the 
bottom,  and  irive  very  little  trouble  during  the  process  of 
healing. 

In  cases  in  which,  from  the  separations  of  adhesions,  or 
from    any    other    cause,    there    is    reason    to    apprehend 

haemorrhage,  or  considerable  oozing  in  the  deeper  parts, 
great  protection  is  afforded  by  the  use  of  a  small,  straight, 
glass  drainage-tube,  carried  to  the  lowest  portion  of  the 
pelvic  cavity,    where  the   bl I   necessarily  gravitates. 

This   mbe   may  readily  be  examined    from   time  to  time. 

using  lor  the  purposea  piece  of  soft  rubber  tubing,  a 

little    longer    than    the    glass    tube.      This    is    introduced 

open,  and  carried  to  the  bottom  of  the  drainage-tube, 
when    it    is    pinched    and    withdrawn,    bringing    with    it 

whatevi  c  bl 1  or  other  fluid  may  have  accumulated  in 

the  tube.  The  glass  tube  is  lefl  in  place  twenty-four  or 
fortj  eight  hours,  according  to  the  indications.  It  may 
generally  be  removed  twenty  four  hours  alter  the  opera- 
tion. By  means  of  this  tube,  frequently  examined,  early 
indication  is  given  of  haemorrhage  which  migbl  other- 
wise prove  serious  even  before  it  was  suspected.  The 
sutures  having  been  twisted  and  cut  oil  short,  arc  bent 
so  as   to   lie   flat    upon   the   surface,  the  wound   is  dusted 

with  iodoform,  and  covered  with  a  narrow  strip  of  iodo 
form  gauze;  overthis  strips  of  rubber  adhesive  plaster 
are  applied.  Overall  is  placed  a  layer  of  absorbent  cot- 
ton, and  a  linn  abdominal  binder  is  added.     The  patient 


is  then  placed  in  bed.  preferably  in  some  other  room  than 
the  one  in  which  the  operation  has  been  done. 

Then  I  difference  between  the  operation  for 

the  removal  of  a  large  ovarian  tumor,  and  that  for  the 
removal  of  small  cystic  ovaries.  In  the  former  case  the 
abdominal  wall  is  often  very  thin,  and  little  can  be 
nized  but  the  integumenl  and  peritoneum  ,  in  the  latter 
case  the  walls  are  undisturbed,  and  there  is  often  a  very 
deep  layer  of  fat,  so  that  difficulty  may  be  expei 
in  finding  the  peritoneum.  In  all  cases  it  is  ot  the  ut- 
most importance  to  close  the  abdominal  walls,  layer  bj 
layer  if  possible,  carefully  and  accurately.  The  neglect 
of  this  part  of  the  operation  is  often  followed  by  imper- 
fect union,  leading  in  time  to  ventral  hernia.  The 
method   Of   Closing    the  wound,    when    it    is   necessary   to 

introduce  and  leave  a  drainage-tube,  is  described  else- 

W  here. 

The  after  treatment  of  cases  of  ovariotomy  will  he 
more  appropriately  given  after  some  account  of  what  is 

known  as  "  Tail's  operal  ion  " — the   removal  of  till'  tubes 

and  ovaries. 

Removal  op  Ovabieb  am>  Ti  beb  :  Tait's  Opebis 
tion. — This  operation  differs  from  thai  for  the  removal 
of  an  ovarian  tumor.  Ii  is  more  difficult  to  perform, 
and  there  is  fully  as  much  uncertainty  as  to  what  will  lie 
discov  ereil  after  making  the  incision.  The  operator  may 
find  merely  a  cystic  ovary,  perfectly  tree,  and  easily 
drawn  out  of  the  wound.  He  may,  however,  find  the 
ovary,  or  ovaries,  with  the  tubes,  so  firmly  bound  down 
by   adhesions   that    the  operation   will   have  to    be 

doned. 

The  patient  is  submitted  to  the  same  preparatory  treat- 
ment as  for  ovariotomy.     The  firsl  incision  should  not 
exceed   two  inches   in  length.      .Much  care  is  necessary  in 
making  the  incision,  as  the  abdominal  walls  have 
ally  their  normal  amount  of  fatty  tissue,  and  the  muscles 
and  fascia  are  not   thinned  or  atrophied,  as  is  generally 
the  Case  whin   they  have   been   subjected   to  the  pressure 
of  a  tumor.     The  peritoneum,  being  in  contact  with  the 
intestines  or  omentum,  must  be  divided  with  special  care. 
The  incision  having  been  completed,  t  wo  fingers  are  intro- 
duced and  the  pelv  ic  region  is  explored.     If  the  diseased 
ovary  is  detected,  it   is  cautiously  raised  and   ins; 
The  abdominal  walls  being  at  the  same  time  deprc- 
an  assistant,  the  ovary  and   its  accompanying  tul 
then  held  between  the  fingers  of  the  operator's  left  hand, 
and  the  pedicle  is  tied  by  catgul  or  silk,  as  in  ovariotomy. 
Before  proceeding  to  the  ovary  on  the  other  side,  it  is 

Well    to   be   assured,    by    the    passage    of   a    small    SpongB, 

that  there  is  no  bleeding  from  vessels  which  may  have 
been  torn  by  traction  on  the  ovary  that  has  been  ren 
The  ovary  and   tubes  on  the   side  opposite   are   no 
amined  by  the  touch,  and.  if  diseased,  are  removed  in  the 
same  manner  as  the  first.     If  there  is  no  bleeding  the 
wound  may  be  closed  al  once,  by  passing  through  the  en-  _ 

tire  thickness  of  the  abdominal  wall  tw ■  three  silver 

sutures,  in  which  the  peritoneum  is  carefully  included. 
Perfect  union  of  the  peritoneum  and  other  structures 
composing  the  abdominal  wall  is  mote  easily  obtained  in 
these  operations  than  w  hen  the  wall  has  been  atrophied 
by  pressure.  It  is  a  good  plan,  nevertheless,  especially 
if  the  wound  exceeds  two  inches  in  length,  to  close  the 
peritoneum  separately,  by  catgut,  and  afterward  the 
fascia.  In  Borne  cases  this  is  more  easily  done  than  in 
others,  so  that  no  absolute  rule  can  be  laid  down  applica- 
ble to  every  operation.  If  the  abdominal  wall  is  thick, 
and  the  peritoneum  hard  to  reach,  it  is  better  not  to  waste 
time  in  endeavoring  to  draw  it  up  and  close  it  separately: 
it  is  very  important,  however,  that  it  should  be  included 
in  the  sutures.  The  subsequent  dressing  and  treatment 
of  the  wound  arc  precisely  the  same  as  in  ovariotomy. 

The  principal  dangers  in  this  operation  are  two:  First, 
that  of  making  sufficient  traction  on  the  broad  ligament 
to  rupture  its  vessels;  second,  that  of  cutting  off  the 
pedicle  too  close  to  the  ligature,  which  may  subsequently 
allow  the  tissues  to  n  tract,  and  thus  escape  its  grasp.  The 
first  danger  is  avoided  by  making  only  very  gentle  trac- 
tion, ami  by  depression  of  the  abdominal  walls;  the  sec- 
ond, by  leaving  the  cut  end  of  the  pedicle  rather  longer 
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than  it  should  be,  and  cautiously  trimming  it  if  neces- 
sary. If,  in  examining  the  cut  surface,  a  divided  artery 
is  seen,  it  is  well  to  tie  it  separately  with  catgut,  or  to  ap- 
ply the  cautery  to  it,  and  to  the  whole  surface. 

If,  on  passing  the  fingers  down  in  the  first  exploration, 
the  ovary  and  tube  are  found  to  be  bound  down  by  adhe- 
sions, the  character  of  the  operation  is  entirely  changed. 
If  the  adhesions  are  of  recent  origin  they  may  give  way 
easily  on  pressure  witli  the  finger,  and  the  mass  to  be  re- 
moved can  be  gradually  loosened.  There  is  apt  to  be 
some  haemorrhage  during  this  process,  of  which  frequent 
gentle  sponging  will  keep  the  operator  informed.  If  the 
adhesions  are  too  firm  to  be  separated  thus,  and  the 
amount  of  disease  renders  the  operation  imperative,  the  in- 
cision is  at  once  enlarged  enough  to  admit  the  hand  of  the 
operator  ;  the  intestines  can  then  be  pressed  upward  and 
a  good  view  of  the  deep  parts  obtained.  Here  it  is  that 
the  electric  light  may  prove  of  great  service.  As  the  ad- 
hesions are  separated,  any  bleeding  points  are  seized  by 
the  forceps  and  tied  with  catgut.  It  is  in  these  cases 
that  we  often  have  to  deal  with  a  tube  distended  with 
pus,  perhaps  to  the  point  of  bursting,  and  the  most  deli- 
cate manipulation  is  necessary  to  avoid  the  accident.  In 
desperately  bad  cases  the  tube  may  rupture,  and  the  op- 
erator may  not  be  able  to  remove  it.  The  abdominal 
cavity  must  then  be  thoroughly  irrigated,  every  vestige 
of  pus  removed,  and,  if  possible,  the  pus-secreting  cavity 
cut  off  from  the  abdominal  cavity  by  stitching  in  it  the 
wound.  If  everything  can  be  removed,  the  consequent 
haemorrhage  is  to  be  controlled  by  tying  all  bleeding  points 
which  are  exposed,  and  by  pressure  with  a  nearly  dry 
sponge  upon  those  which  cannot  be  tied.  Pressure  with 
a  sponge  which  has  been  dipped  in  the  powdered  subsul- 
phate  of  iron  maybe  used  as  a  last  resort ;  here  also  a  firm 
vaginal  tampon  will  often  be  of  great  assistance.  If  by 
means  of  retractors  and  the  electric  light  any  bleeding 
points  or  oozing  surfaces  can  be  distinctly  made  out,  they 
may  lie  touched  by  Paqueliu's  cautery.  A  glass  drainage- 
tube  of  proper  length  is  adjusted  in  the  lower  angle  of  the 
wound,  which  is  then  closed  in  the  usual  way.  The  tube 
should  be  of  such  a  length  as  to  reach  the  lowest  point 
in  tin-  pelvic  cavity,  and  not  to  project  much  above  the 
wound.  Before  applying  the  dressings  the  tube  is  ex- 
amined by  passing  to  the  bottom  of  it  a  piece  of  soft 
rubber  tubing,  open  at  both  ends.  The  outer  end  is 
compressed  by  the  fingers,  and  the  tube  withdrawn ;  if 
there  is  very  little  bleeding,  the  tube  is  closed  by  a  plug 
of  iodoform  gauze,  and  the  usual  dressings  applied,  care 
being  taken  not  to  cover  the  end  of  the  tube  with  the 
plaster  ;  the  tube  may  then  be  easily  examined,  without 
disturbing  the  patieut,  every  hour  or  oftener,  for  some 
time  after  the  operation,  or  until  the  danger  of  bleeding 
has  ceased.  Should  there  be  sufficient  haemorrhage  to 
warrant  it,  the  operator  has  only  one  course  before  him, 
which  is  to  reopen  the  wound  and  search  for  and  secure 
the  bleeding  vessels  ;  if,  on  examining  the  tube  at  hourly 
intervals,  the  amount  of  blood  is  found  not  to  exceed  more 
than  one  or  two  drachms,  there  is  no  danger  in  waiting. 
If  the  blood  removed  is  dark,  it  will  gradually  become  less 
in  quantity  ;  if  redtir  unmixed  with  serum,  there  is  more 
need  of  vigilance.  Before  opening  the  wound  recourse 
may  be  had  to  hot  water,  two  ounces  or  more  being  in- 
troduced through  the  tube  and  allowed  to  remain.  Styp- 
tics, as  alum,  ferric  alum,  or  even  iron,  may  be  tried, 
according  to  the  judgment  of  the  operator.  The  dan- 
ger of  haemorrhage  from  torn  adhesions  is  generally  very 
slight  after  twenty-four  hours;  but  danger  from  the 
torn  vessels  in  the  broad  ligament,  or  from  the  pedicle 
has  not  the  same  limit.  Common  to  this  operation  and 
to  ovariotomy  are  the  following  : 

Accidents  and  Complications. — Among  the  accidents 
that  may  occur  are  haemorrhage,  wounds  of  the  abdom- 
inal viscera,  as  of  a  loop  of  adherent  intestine,  the  escape 
of  pus  or  other  septic  fluid  into  the  peritoneal  cavity, 
and  collapse,  in  consequence  of  either  shock  or  haemor- 
rhage. 

1.  Hemorrhage.  The  cause  of  bleeding  is  often  the 
separation  of  adhesions,  especially  those  which  are  deep- 
seated  in  the  pelvis,  where  it  is  difficult  to  obtain  a  per- 


fect view.  This  form  of  haemorrhage  is  particularly 
troublesome  before  the  tumor  has  been  completely  re- 
moved and  the  pedicle  tied.  If  arterial,  the  bleeding 
points  are  seized  with  forceps  and  tied  with  catgut  or 
silk.  When  it  is  impossible  to  tie  them,  the  forceps 
may  be  left  temporarily  attached,  and  the  operation  pro- 
ceeded with.  If  the  haemorrhage  is  venous,  firm  press- 
ure with  sponges  will  generally  suffice  to  control  it. 
Intestinal  adhesions  which  can  be  safely  separated  do 
not  generally  give  much  trouble,  but  the  omentum  often 
contains  large  vessels  which  need  to  be  tied  before  the 
operation  is  completed.  It  is  sometimes  necessary  to  tie 
a  portion  of  omentum  close  to  the  tumor  in  two  places 
and  cut  between  the  ligatures,  leaving  a  small  portion 
attached.  Where  a  large  portion  of  omentum  has  been 
separated,  it  should  be  turned  out  and  thoroughly  ex- 
amined before  dropping  it  back,  as  small  bleeding  points 
may  otherwise  be  overlooked.  What  blood  escapes  gen- 
erally gravitates  into  Douglas's  pouch,  and  may  be  discov- 
ered there  by  sponging.  If  after  sponging  it  reaccumu- 
lates  there,  free  search  must  be  made  for  its  source.  A 
cause  of  haemorrhage  to  which  little  attention  has  been 
directed  is  the  tearing  of  the  broad  ligament  during  trac- 
tion on  the  pedicle  in  the  removal  of  small  tumors  or 
of  the  ovaries  and  appendages.  This  seldom  occurs  in 
the  removal  of  large  tumors,  because  the  ligaments  have 
been  stretched  or  relaxed  by  long-continued  traction  and 
pressure.  In  some  cases  a  very  slight  amount  of  trac- 
tion on  the  broad  ligament  is  sufficient  to  give  rise  to  seri- 
ous haemorrhage  below  the  pedicle.  Haemorrhage  from 
this  cause  often  makes  it  necessary  to  enlarge  the  wound 
in  order  to  reach  and  tie  the  torn  vessel.  Haemorrhage 
sometimes  occurs  from  tying  a  soft  pedicle  too  tightly 
with  a  harsh  ligature,  which  cuts  through  the  more  de- 
licate tissues  and  allows  them  to  retract.  Haemorrhage 
from  this  cause,  and  from  that  last  mentioned,  is  particu- 
larly dangerous,  because  not  liable  to  be  detected  before 
the  pedicle  is  dropped  back.  If  there  is  evidence  of  con- 
siderable bleeding,  the  wound  should  be  immediately  en- 
larged, and  the  intestines,  protected  by  hot  towels  or  flat 
sponges,  should  be  drawn  upward  so  as  to  expose  the  pel- 
vic cavity.  If  the  ovarian  artery  is  the  source  of  haemor- 
rhage it  should  be  tied  separately.  If  the  bleeding  point 
caunot  be  seized  and  tied,  Paqueliu's  cautery  may  be  used 
with  advantage.  In  this  emergency  the  electric  light  is 
often  of  much  value.  Other  means  failing,  the  mass  of 
bleeding  tissue  may  be  seized  in  one  or  two  pairs  of  long 
compression  forceps,  which  may  be  left  in  place  for 
twenty-four  hours  or  longer  without  danger.  The  writer 
has  often  employed  a  firm  vaginal  tampon  as  a  haemo- 
static in  case  of  oozing  from  the  deeper  parts  of  the  pelvis. 
Bearing  in  mind  the  danger  of  wounding  the  broad  liga- 
ment by  traction,  it  is  better  not  to  raise  the  ovaries  and 
appendages  above  the  abdominal  surface  if  any  effort  is 
required  to  do  so.  The  ligature  must  be  passed  below 
the  ovary,  care  being  necessary  not  to  tie  too  close  to  the 
uterus.  Traction  is  often  made,  almost  unconsciously, 
by  the  assistant,  while  the  operator  is  tying  the  knot. 
General  oozing  from  the  parietal  peritoneum,  after  the 
removal  of  a  large  adherent  tumor,  is  sometimes  very 
troublesome.  Pressure  with  a  nearly  dry  sponge  is  often 
useful,  and,  if  necessary,  may  be  rendered  more  efficient 
by  the  use  on  the  sponge  of  a  little  finely  powdered  sub- 
sulphate  of  iron.  Another  means  which  may  be  safely 
tried  is  the  use  of  very  hot  water  poured  freely  into  the 
abdominal  cavity  and  removed  with  Sponges  after  a  few 
minutes.  In  very  obstinate  cases  the  writer  has  checked 
parietal  haemorrhage  by  pinching  up  a  large  fold  of  the 
abdominal  wall  from  without,  and  passing  a  silver  wire 
through  the  folds  so  as  to  include  the  entire  mass  in  a 
loop  of  wire,  which  wire  may  be  allowed  to  remain  for 
twenty-four  hours.  In  all  cases  in  which  there  has  been 
much  oozing  during  the  operation,  the  writer  is  accus- 
tomed to  use  a  small,  straight,  glass  drainage-tube,  one 
end  of  which  rests  in  Douglas's  pouch,  while  the  other, 
having  a  small  flange,  is  secured  in  the  lower  angle  of 
the  wound.  An  examination  of  this  tube,  by  means  of  a 
piece  of  soft  rubber  tube  passed  to  the  bottom  of  it,  as 
before  mentioned,    and   pinched    and   withdrawn,    will 
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furnish  information  as  to  the  amount  of  blood  in  the 
cavitj .  and  enable  the  surgeon  to  detect  haemorrhage  be- 
fore ii  lias  advanced  si.  far  as  to  endanger  the  patient's 
life.  The  glass  tube  Bhould  be  inspected  every  hour  al 
first,  and  should  be    ■  mi',  raised  each  time  to  make  Bure 

thai  any  surrounding  bl I  does  nol  escape  detection. 

Ii  the  bleeding  is  insignificant  the  tube  may  be  removed 
after  twenty  four  hours.  By  means  of  this  tube  the  sur- 
eon  not  onh  learns  what  a  going  on  in  the  pelvic  cav- 
itj .  but  is  able  to  apply  remedies,  as  hot  water,  iron,  etc., 
wiiii  very  little  disturbance  to  the  patient.  If  the  pre 
caution  is  taken  during  the  op  ration  to  pass  a  suture  of 
silk  or  wire  through  the  abdominal  wall,  directly  across 
the  nark  to  be  occupied  by  the  tube,  i t s  ends  being  left 
loose,  the  wound  may  bebroughl  together,  when  the  tube 
is  removed,  with  the  greatest  facility,  and  without  caus- 
ii     i he  patienl  any  pain. 

2,  Escape  of  Septic  Fluid  into  tht  Cavity.  The  fluid 
from  some  ovarian  cysts,  and  from  most  parovarian 
cysts,  is  innocuous.  <m  the  other  hand,  the  fluid  from 
man]  ovarian  cysts  is  extremely  irritating  and  Beptic, 
and  gives  rise  to  peritonitis.  This  is  true  of  the  so-called 
colloid  fluid,  which  is  not  only  hard  to  remove,  l >i 1 1  gen 
cialU  \  ■  i  \  irritating.  In  cacss  cf  pyc -salpinx  the  fluid 
is  often  fetid  pus,  and  is  particularly  dangerous.  In  all 
ca^cs  of  abdominal  tumor  escape  of  the  contents  of  the 
tumor  into  the  abdominal  cavity  should  be  prevented  it' 
possible.  If  the  cyst  is  large,  the  patient  Bhould  be  turned 
upon  her  side  before  the  contents  arc  evacuated. 

If  by  any  accident,  as  will  sometimes  happen,  fluid, 
supposed  to  be  harmful,  has  escaped  into  the  abdominal 
cavity,  it  must  lie  carefully  removed  by  sponging.  If  it 
Bhould  be  pus  or  other  offensive  fluid,  not  only  should 
the  abdominal  cavity  be  gently  and  thoroughly  sponged, 
but  it  should  be  washed  out  freely  by  warm  carbolized 
water  until  the  water  comes  out  clear.  Sponging  alone 
will  not  render  the  cavity  sufficiently  clean.  Davidson's 
syringe  may  be  used  for  irrigation,  but  it  is  even  better 
to  pour  the  water  in  boldlyfrom  a  pitcher,  and  get  rid  of 
it  by  turning  the  patient  on  the  side,  or  by  sponging. 
For  irrigation  only  boiled  water  should  be  used,  and  it 
should  contain  one  and  one  half  per  cent,  of  pure  carbolic 
acid.  In  some  cases  there  is  not  only  an  escape  of  pus, 
but  a  portion  of  the  pyogenic  surface  of  the  cyst  or  tube 
may  remain,  in  consequence  of  adhesions.  In  such  cases 
additional  care  is  necessary  in  cleansing  the  cavity.  In 
all  cases  in  which  pus  or  any  suspicious  fluid  has  come  in 
contact  with  the  peritoneum  the  drainage-tube  should  be 
used,  as  it  affords  a  means  of  irrigation  in  case  of  septic 
trouble.  The  escape  of  blood  into  the  peritoneal  cavity 
is  nol  necessarily  dangerous.  A  small  quantity  of  blood 
may  remain  in  the  peritoneal  cavity  without  causing  any 
disturbance,  but  it  should  be  the  aim  of  the  operator,  be 
fore  closing  the  wound,  whether  a  tube  be  used  or  not, 

to  leave  the  cavity  as  clean  as  possible. 

3.  Collapse.  The  liability  of  patients  to  collapse  varies 
greatly  even  under  the  same  conditions.  An  operation 
which  la-Is  an  hour  is  more  likely  to  be  followed  by  col- 
lapse than  one  which  is  completed  in  fifteen  or  twenty 
minutes.  The  sudden  removal  of  a  very  large  tumor 
may  cause  collapse,  bill  it  more  often  follows  the  sepa- 
ration of  firm  or  extensive  adhesions,  especially  those 
involving  the  intestines.  The  loss  of  blood  is  also  a  de- 
termining cause  of  collapse.  A  long  incision,  and  the 
exposure  of  the  intestines  for  any  length  of  time,  is  liable 
to  be  followed  b\  extreme  depression,  especially  if  the 
air  of  the  operating-room  is  not  pure  and  sufficiently 
warm;  for  ibis  reason  the  use  of  the  spray  is  objection 

able  where  the  operation   involves  much   exposure.      The 

influence  of  the  anaesthetic  in  causing  collapse  will  be 

considered  elsewhere.  Il  is  important  in  all  cases  thai  a 
patienl  should  nol  lie  allowed  to  become  cold  ;  the  hands 
and  feet  should  lie  well  protected,  and  the  abdominal 
walls  should  be,  as  far  as  possible,  covered  with  Hot 
towels   in-    llal    Sponges,    Upon    which    hot    Water    may    be 

poured  from  time  to  time  as  they  become  cold.  Hoi  ap- 
plications Over  the  head,  and  the  free  hypodermatic  Use 
ol    I. randy  arc  the  chief  remedies. 

These  arise  chiefly  from  adhesions,  and 


as  it  is  impossible  to  determine  the  existence  and  extent 
of  the  adhesions  before  operating,  it  is  well  to  be  pre. 
pared   for  anything.     Vascular  adhesions  must,  if  pos- 
sible, be  tied  before  being  divided.     Adhesions 
are  not  very  vascular  may  usually  be  separated  by  means 

of  a  SDOnge,  or  by  the   hand,  but  il    is  never  safe  to 
rate  them  by  traction,  for  bar  of  wounding  the  intestines 
and  other  delicate  structures.     II  tin-  cyst-wall  is  quite 
thin   a    very   little  manipulation    will   cause  its  rupture. 
Special  care  is  necessary  in  the  removal  of  small  tumors 

Which  OCCUpy  the  lowest   pari  of  the  pelvis  ;   in  such 

it  is  difficult  to  appreciate  the  adhesions  which  maj 
to  attach  the  tumor  to  the  uterus,  bladder,  or  other  organs, 
Adhesions  to  the  uterus,  however  slight,  are  apt  to 
and  the  bleeding  is  not  easily  controlled. 

After-treatment. — During  the  first  week  the  patient  is 
kepi  very  quiet  and  is  not  allowed  to  make  any  exertion  ; 
if  there  is  much  pain  morphine  is  administered  hypoder- 
matically.     For  the  firsl  twelve  hours  after  the  operation 

no  food  whatever  should  be  Lri\en.  and  as  little  water  as 
possible.  Clacked  ice  in  small  quantities  may  be 
cauti0U8ly,  but  even  that  may  provoke  nausea 
twelve  hours,  milk  and  lime-water,  or  koumiss,  may  bfl 
tried  in  very  small  doses.  It  is  best  t(1  begin  with  atetjj 
spoonful,  and  gradually  increase  the  quantity  as  the 
stomach  will  bear  it.  Rectal  alimentation  j-  necessary 
only  in  those  cases  in  which  the  stomach  persistently  re- 
jects food.  Stimulants  arc  necessary  only  in  excep- 
tional cases.      If  the  operation  has   been  a  long  one.  or  if 

there  has  been  much  haemorrhage  and  the  patienl  i-  i  x 
hausted,  stimulants  may  be  given  by  the  rectum.  When 
for  several  days  the  stomach  persistently  refuse- 
systematic  rectal  alimentation  must  lie  resorted  to.  In 
other  cases  moderate  amounts  of  liquid  food,  preferably 
milk  or  some  of  its  preparations,  should  be  the  chief  re- 
liance for  the  firsl  week.  Some  patients  take  peptonized 
milk  well.  There  is  nothing  better,  if  it  is  not  distasteful. 
If  the  patient  is  able  to  pass  water  without  the  Use  of 
the  catheter  she  should  be  encouraged  to  do  so.  If  it  is 
necessary  to  use  a  catheter,  a  new  one  of  soft  rubber, 
about  No.  6,  should  be  chosen.  The  temperalui . 
not  be  taken  for  eight  or  ten  hours  after  the  operation. 
There  is  generally  a  rise  of  temperature  during  the  first 
twenty-four  hours,  perhaps  from  reaction.  Tin 
subsidies.  The  bowels  should  be  moved,  not  later  than 
the  third  day.  by  some  simple  aperient  or  by  an  enema. 
If  there  is  distention  of  the  abdomen  within  the  firjf 
forty-eight  hours  it  is  well  to  give  half-drachm  di 
sulphate  of  magnesia,  or  quarter-grain  doses  of  calomel, 
every  two  hours  till  the  bowels  move.  The  use  of  the 
rectum-tube  will  often  relieve  the  distention.  Another 
means  of  getting  rid  of  the  Lrases,  which  cause  SO  much 
distress,  is  the  use  of  injections  into  the  rectum  of  half 
an  ounce  of  oil  of  turpentine  with  olive-oil  and  soapsuds, 
It  is  well  to  turn  the  patient  gently  on  the  side  before 
passing  the  rectum-tube. 

The  wound  is  not  to  be  disturbed  until  the  eighth  day, 
unless  pain  is  complained  of.     The  wound  should  then 

be  examined,  and  if  there  is  evidence  of  the  formation 
of  an  abscess  means  should  be  taken  to  give  the  pus  flee 
exit.  It  commonly  happens  that  such  mural  absi 
open  and  discharge  without  interference.  Sometin 
removing  the  sutures,  pus  escapes  in  their  irack.  Gentle 
pressure  and  frequent  dressing  will  keep  the  wound 
(lean  and  hasten  the  healing  process.  Iodoform  should 
be   used    freely.      The   beginning   of  a   mural   absi 

often  signalized  by  :l  sudden  rise  of  temperature. 

During  the  second  week  the  diet  is  increased  and  some 
solid  food  may  be  taken.  During  the  third  week  the  pa- 
tient, if  all  is  well,  may  be  moved  on  a  sofa,  and  may 
even  sii  up  in  an  easy-chair  for  a  little  while.  At  this 
Stage  of  convalescence,  especially  if  there  have  i. 
drawbacks,  the  patienl  is  apt  to  attempt  too  much,  or 
tire  herself  by  talking  to  visitors.  Il  is  a  good  rule  to 
allow  no  one  to  enter  the  room  except  the  physician  and 
the  nurse  tor  the  first  week,  provided  the  patient  is  doing 
will. 

Dangers  after  Operation. — The  chief  dangers 
1  shock,  of  haemorrhage,  of  peritonitis,  and  of  septicaemia. 
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Iii  cases  of  shock  the  patient  must  be  well  supplied 
with  artificial  heat,  by  means  of  hot  water  in  bottles,  and 
of  hot-water  bags.  A  bag  of  hot  water  placed  directly 
over  the  heart  is  a  powerful  stimulant.  Brandy  may  be 
given  hypodermatically,  a  fluid  drachm  at  a  time,  and  re- 
peated according  to  the  indications.  The  faradic  battery 
is  sometimes  of  service.  Sinapisms  over  the  epigastrium 
are  also  useful.  If  the  patient  can  swallow,  brandy  may 
be  given  by  the  mouth.  If  not,  it  may  be  given,  with 
strong  coffee,  by  the  rectum. 

Haemorrhage  is  another  danger.  It  is  often  indicated 
by  a  fall  of  the  temperature  below  the  normal  point,  by 
a  feeling  of  faintuess,  by  cold  perspiration,  and  a  white 
or  ashy  complexion.  If  the  indications  are  sufficiently 
alarming,  no  time  should  be  lost  in  opening  the  wound 
and  searching  for  the  bleeding  points.  As  the  necessity 
for  such  interference  generally  arises  in  the  night,  or 
when  it  is  difficult  to  get  help,  it  is  wise  to  make  some 
preparation  as  to  instruments,  help,  etc.,  so  that  no  time 
may  be  lost.  The  treatment  is  precisely  the  same  as  in 
hceinorrhage  after  any  other  operation.  If  the  patient 
has  lust  much  blood,  the  advisability  of  transfusion  of 
blood,  or,  better  still,  of  the  intravenous  use  of  a  saline  so- 
lution, should  be  considered. 

Peritonitis  is  much  dreaded  after  any  operation  that 
involves  the  peritoneal  cavity.  It  usually  develops  earl}', 
often  within  twenty-four  hours.  It  is  generally  indicated 
by  a  rise  of  temperature  to  102°  or  103°,  by  an  extremely 
rapid  pulse,  by  intense  pain  in  the  abdomen,  and  by  tym- 
panites. Some  or  all  of  these  symptoms  may  be  absent. 
The  patient  should  be  kept  free  from  pain  by  hypoder- 
mic injections  of  morphine ;  the  ice-water  rubber  coil 
should  be  placed  over  the  abdomen  ;  the  knees  should  be 
raised  and  supported  on  a  pillow.  An  effort  should  be 
made  to  get  rid  of  the  gas  that  distends  the  abdomen.  A 
large-sized  male  catheter  may  be  introduced  gently  into 
the  rectum,  the  patient  being  cautiously  placed  on  one 
side.  The  ice-cap  will  relieve  headache,  if  that  is  a  dis- 
tressing symptom.  There  is  no  objection,  at  the  very  out- 
set of  peritonitis,  in  giving  some  aperient  medicine,  unless 
the  bowels  have  been  so  well  moved  before  as  not  to  need 
it.  Antipyrin  should  be  given,  when  the  temperature  is 
above  100°,  in  fifteen-grain  doses  every  three  hours,  or 
more  frequently  if  the  temperature  does  not  fall.  Cold 
sponging  is  grateful  to  the  patient,  and  does  good.  The 
stomach  will  not  usually  bear  food,  and  it  is  better  to  al- 
low it  absolute  rest,  giving  only  a  little  cracked  ice  to 
allay  thirst. 

Septica'tnia  is  another  of  the  dreaded  consequences  of 
abdominal  operations.  It  is  shown  by  a  temperature 
often  rather  persistently  elevated  than  very  high.  It  may 
fluctuate,  but  never  falls  to  the  normal  point.  There 
are  chills,  and  there  is  a  clammy  moisture  about  the  skin, 
entirely  unlike  the  dry  beat  of  peritonitis.  Here  the  use 
of  antipyrin  is  not  indicated.  Quinine  and  stimulants 
are  the  main  reliance,  together  with  systematic  nourish- 
ment by  the  rectum.  If  there  is  any  suspicion  of  an  ab- 
scess the  wound  should  be  opened  and  the  pelvic  cavity 
explored.  If  any  encysted  collections  of  pus  are  found 
they  must  be  broken*  up,  and  the  cavity  irrigated  with 
hot  carbolized  water. 

General  Considerations. — All  abdominal  opera- 
tions should  be  done  as  expeditiously  as  the  circumstances 
will  permit.  The  longer  the  peritoneal  cavity  is  exposed 
the  greater  is  the  danger,  both  of  shock  and  of  peritonitis. 
Draughts  of  cold  air,  while  the  wound  is  open,  are  to  be 
carefully  avoided.  Much  time  may  be  saved  by  having 
everything  in  perfect  readiness  beforehand.  The  op- 
erator  should  decide  and  act  promptly  in  emergencies. 
There  should  not  be  the  least  haste,  but  there  should  be 
no  avoidable  delay.  Silence  should  be  enjoined  on  the 
spectators,  and  there  should  be  no  unnecessary  talking 
among  assistants  or  nurses. 

The  use  of  the  spray  is  open  to  question.  If  allowed 
to  play  directly  on  the  patient  it  cools  the  air,  and  to 
some  extent  obstructs  the  view.  As  a  means  of  purify- 
ing the  air,  especially  when  other  means  of  disinfection 
cannot  be  perfectly  carried  out,  it  seems  to  the  writer  to 
be  a  valuable  resource. 
Vol.  V.— 28 


There  is  a  great  difference  among  operators  as  to  the 
length  of  the  abdominal  incision.  No  rule  can  be  laid 
down  applicable  to  all  cases,  but  a  short  incision  is  better, 
per  se,  than  a  long  one.  If  all  that  is  desired  can  be  as 
safely  and  as  expeditiously  accomplished  by  making  a 
small  opening,  then  it  is  to  be  preferred.  Therefore  it  is 
well  to  begin  with  the  short  incision  and  enlarge  it,  if  nec- 
essary, except,  of  course,  in  cases  of  large  solid  tumors. 
The  successful  performance  of  the  operation  should  in- 
clude a  consideration  of  the  future  welfare  of  the  pa- 
tient, and  have  regard  to  her  freedom  from  any  tendency 
to  ventral  hernia.  For  this  reason  the  smaller  the  wound 
the  better.  The  patient  should  not  be  allowed  to  stand 
until  provided  with  a  light  abdominal  support,  which 
should  be  worn  for  a  year  after  the  operation.  For  sev- 
eral months  no  heavy  or  fatiguing  work  should  be  un- 
dertaken. In  all  cases  which  survive,  the  operator  will 
rind  it  an  advantage  to  keep  the  patient  under  observa- 
tion, and  to  make  her  report  her  condition  at  intervals 
for  a  year  or  more,  or  until  the  ultimate  results  of  the 
operation  are  established.  This  is  particularly  applicable 
to  cases  in  which,  for  any  reason,  both  ovaries  have  been 
removed.  James  B.  Hunter. 

OVARY,  THE.  (Ger.,  Eierstock ;  Fr.,  ovaire ;  Lat., 
ovarium  ;  testes  muliebres,  Galen.)  The  ovary  is  classed 
among  the  internal  organs  of  generation  of  the  female. 
It  is  the  analogue  of  the  testis  in  the  male,  and  furnishes 
the  ovum,  the  female  element  in  generation.  The  ova- 
ries are  two  flattened,  oval  bodies,  one  on  each  side  of  the 
fundus  uteri,  and  attached  transversely  to  the  posterior 
fold  of  the  broad  ligament.  In  the  adult  they  are  situ- 
ated below  the  brim  of  the  pelvis,  but  in  the  foetus  are 
found  in  the  lumbar  region.  During  pregnancy  they, 
with  the  uterus,  rise  out  of  the  pelvis.  After  delivery 
they  are  found  as  high  as  the  iliac  fossae. 

The  ovary  measures  from  one  to  one  and  a  half  inch 
in  its  long  diameter,  from  three-fourths  to  one  inch  in 
breadth,  and  from  one-third  to  one-half  of  an  inch  in 
thickness.  These  dimensions  vary,  not  only  in  different 
individuals  but  also  at  different  periods  of  life.  During 
the  period  of  menstruation  the  organ  has  been  found  en- 
larged in  size. 

The  surface  of  the  ovary  during  childhood  is  smooth. 
At  puberty  and  thereafter  it  is  found  to  be  rough  on  its 
exterior,  and  marked  with  small  cicatrices  due  to  the 
rupture  and  closure  of  the  Graafian  follicles. 

The  ovary  has  a  free  convex  border,  and  also  a  flattened 
border  which  is  attached  to  the  broad  ligament.  The 
hilus,  an  opening  through  which  the  blood-vessels,  nerves, 
and  lymphatics  gain  access  to  the  interior  of  the  organ,  is 
on  the  attached  border. 

Structure. — The  ovary  is  described  as  consisting  of 
the  epithelium  or  external  covering,  the  connective  tissue 
stroma,  the  parenchyma  or  glandular  portion  (the  Graaf- 
ian follicles),  and,  lastly,  the  blood-vessels,  nerves,  and 
lymphatics. 

The  epithelium — cylindrical  in  shape — covers  the  sur- 
face of  the  ovary  and  gives  the  organ  a  peculiar,  dull, 
grayish-pearly  lustre,  differing  markedly  from  the  shin- 
ing appearance  of  the  neighboring  pelvic  organs  which 
are  covered  by  peritoneum.  This  epithelium  has  been 
named  the  "  germ  epithelium"  by  Waldeyer,  because  in 
the  developing  ovary  it  plays  a  genetic  role  in  the  forma- 
tion of  the  ovule  and  Graafian  follicle.  In  the  feetal  ovary, 
in  addition  to  the  ordinary  cylindrical  epithelium,  we  have 
a  number  of  large  spheroidal,  granular  cells  embedded  at 
intervals  in  the  layer  of  the  "germ  epithelium."  These 
cells,  the  "  egg-cells"  (Pfliiger),  are  destined,  in  the  course 
of  development  to  become  the  ovules  of  the  Graafian  fol- 
licle. They  are  also  known  as  primordial  ova.  If  the 
attached  border  of  the  ovary  is  examined,  the  germ  epi- 
thelium is  seen  marked  off  from  the  peritoneum  of  the 
broad  ligament  by  a  fine  white  line. 

The  Stroma. — A  longitudinal  section  of  the  ovary 
shows  it  to  be  marked  out  into  two  regions.  One  con- 
tains almost  exclusively  the  parenchymatous  element,  the 
follicles,  and  a  little  connective  tissue.  This  is  called  the 
cortex  or  zona  parenchymatosa  (Waldeyer).     Deeper  in 
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Um  substance  of  the  organ  the  follicles  are  nol  found,  but 
the  connective  tissue  and  bl  i  Is  are  much  d 

abundant.     This  part  is  called  the  medulla.     The  i 
nective  tissue  Btroma  forma  in  the  cortex  the  framework 

the  Graafian  follicles.  In  the  medullary  portion  it 
forms  a  compact  mass,  and  at  the  hilus  merges  into  the 
tissue  of  the  ligamenta  lata  and  ovarii,  It  becomes  loose 
in  texture  al  the  hilus  in  the  vicinity  of  the  larger  blood- 
vessels, [n  the  cortical  portion,  immediately  under  the 
epithelium,  the  connective  tissue  arranges  itself  into  a 
thin,  compact,  and  distinctly  marked  zone.  Formerly 
this  was  described  :h  forming  a  species  oi  capsule  fot 
organ,  and  was  named  the  tunica  albuginea.  There  is 
no  true  capsule  or  tunic,  however,  to  the  ovary,  nor  can 
tnis  layer  of  connective  tissue  Btroma  be  Btripped  ofl 
organ  as  a  distinct  structure.  The  connective  tissue  re- 
sembles in  minute  structure  the  interstitial  tissue  of  other 

as,  and  contains  flat,  cellular  elements  with  elastic 
fibres.  Prom  the  region  of  the  hilus  and  medulla,  trabe- 
cular pass  into  the  cortical  region  between  the  follicles. 
In  the  albuginea  its  stratified  structure  is  apparent.  In 
young  animal-  no  bo  called  "  albuginea  "  exists,  and  the 
follicles  arc  found  immediately  beneath  the  germ  epithe- 
lium. The  elastic  elements  of  the  connective  tissue  axe 
more  abundant  in  the  medullary  portion  of  the  ovary. 
In  addition  to  the  above  there  are  a  number  of  star-  and 
spindle  shaped  cells  scattered  in  different  parts  of  the 

Stroma.      The  spindle  shaped  cells  are  quite  numerous  in 

the  vicinity  of  the  sheaths  of  the  blood-vessels,  and  some 

anatomists  (Waldeyer)  look  on  them  as  smooth  uiuscle- 
cells  ;  by  others  (Toldt)  they  are  classified  as  connective- 
tissue  elements. 

Tin  Graafian  follicles  (ovisacci,  ovula  Graafiaua)  form 
the  parenchy  ma  or  glandular  elements  of  the  ovary.   The}' 


Fid.  2720.— Section  f  n  Qraafl&n  Follicle  from  the  Ovary  of  a  Gninea- 
pig.  th,  Theca  tollicnli  (with  its  two  tunics) ;  (,  membrane  granulosa; 
e,  iM'.m:..  .  ;  o,  ovum,  with  its  limiting  membrane  and  aacl 

Hartnack,  objective  V.,  -    i  Tuldt.) 

arc  found  singly  or  in  groups  in  the  cortical  zone  [zona 
parenchymatosa,  \\  aldej  er)of  the  ovary,  and  are  of  \  ary- 
i ii lt  si/.e.  The  Bmaller  follicles  are  spheroidal.  The  larger 
and  more  developed  structures  may  have  an  oval  or  an 
irregularly  spherical  shape.  In  the  foetal  ovary  of  Borne 
animals  (cat,  rabbit)  the  smaller  follicles  are  aggregated 
at  the  periphery  of  the  cortical  /one  immediately  under- 
neath the  "germ  epithelium."  Bchron  thought  they  were 
a  variety  of  cell,  "ege  till."  and  called  this  region  the 
cortical  /one  ..t  egg-cells.  In  the  adull  the  larger-sized 
follicles  arc  found  embedded  deeper  in  the  cortical  tissue 
and  farther  from  the  surface  of  the  ovary  than  the  Bmaller 
structures.  The  follicles  do  not  encroach  upon  that  re- 
gion of  the  COnnective-tiSSUe Stroma  known  as  the  '•albu- 
ginea." 


The  primordial  follicle  (developing  follicle;  in  the  hu- 
man foetus  at  the  seventh  month  has  a  diameter  oi  Hum 
100  n.  In  the  adult  ovary  the  follicles  vary  in  size  from 
30  or  in  n  to  10,000  or  12,000  n,  the  latter  being  the  ma- 
ture follicle  (Waldc; 

The  fully  developed  Graafian  follicle  in  mammali 
si-ts  of  a  connective-tissue  envelope,  the  theca  folliculL 
This  connective-tissue  structure  is  really  a  part  of  the 
Btroma  of  the  ovary.     It  has  an  arrangement  into 
ternal  layer,  the  tunica  fibrosa  (Henle),  and  an   internal 
layer,  the  tunica  propria  folliculi.     The  tunica  til 
a   thin   /one  of  fibrillar  connective  tissue.     The   tuuica 
propria  is  more  vascular,   and  consists  of  spindli 
stellate-shaped    young   connective-tissue   cells,   capillary 
blood-vessels,  and   also  round,   wandering  cells. 
two  layers  merge  into  each  other.     In  the  smallt-i 
cles  the  above  structure  of  the  theca  folliculi  is  u<  I 
and  the  collection  of  cells  and  ovule  making  up  the  young 
follicle  an-  found  to  lie  simply  in  a  space  in  the  ovarian 
ma. 

Internal  to  the  theca  folliculi  there  is  a  layer  of  epithe- 
lial <clls  called  the  membrana  granulosa  folliculi. 
cells  are  several  rows  deep,  and  those  adjoining  the  theca 

Lumnar  in  shape  and  have  spheroidal  nucli 
one  point  in  the  membrana  granulosa  the  cells  arc  i 
into  a  spheroidal  mass   called  the  discus  pj 
cumulus  o\  igerus  or  germ  hill.     In  the  midst  of  'i 
composing  the  discus  there  is  a  transparent  vesicle,  the 
ovum  or  egg.     Some  authors  (Kolliker,  Balfour.  Foulis) 
describe  a  membrana  propria  folliculi  situated  bi 
the  theca  folliculi  and  the  membrana  granulosa.     Equally 
competent  observers  (Henle,    Waldeyer)  have  failed  to 
find  this  structure  in  the  small  or  huge  follicles  of  the 
mammalia.     In  the  centre  of  the  follicle  we  have  a  span 
of  some  size  not  encroached  upon  by  the  niembrai 
ulosa.     This,  the  cavity  of  the  follicle,  is  tilled  by 
fluid,  the  liquor  folliculi.     The  cells  of  the  men 
granulosa  are  devoid  of  membrane,  have  elliptical  nuclei, 
and  are  connected  by  cement-substance.     Some  i 
fat-granules,  others  refracting  drops  like  vacui 
(tlN  have  an  irregular  shape.     The  liquor  folliculi 
posed  to  be  formed  by  the  solution  and  liquefaction  of 
tin  cells  of  the  membrana  granulosa  (Wakleyer,  Foulis). 
The   smaller   follicles   found    in    the   ovary   of  tin 
born  child  are  spheroidal  structures,  composed  at  the  pe- 
riphery of  a  single  layer  of  cuboidal  cells,  while  within 
this  layer,  and  rilling  up  the  cavity  of  the  follicle,  is  found 
a  clear  vesicle  with  granular-cell  body,  nucleus,  and  nu- 
cleolus.    This  is  the  ovum.     Sometimes  two  ova  are 
found  in  a  single  follicle.      In  addition,  we  find  in  the 
stroma  of  the  J  oung  ovary  isolated  collections  of  ct 
granular  cells,  which  are  sometimes  situated  between  the 
follicles.     These  cells  are  those  of  the  original  i 
loops  (Pfliiger),  to  be  hereafter  described,  which  have  not 
been  converted  into  Graafian  follicles.     These  collet 
of  cells  have  been   named  abortive  follicles.     Dun 
subsequent  growth  of  the  follicle  the  layer  of  cu 
cells  (membrana  granulosa)  increases  in  size  and  amount. 
The  ovum  takes  a  position  toward  the  periphery  of  the 
follicle.     It  may  in  some  follicles,  when  fully  dev< 
be  found  in  the  centre  of  the  same. 

77,,  Ovum. — The  ovum,  or  ovule,  or  i  above 

stated,  found  embedded  in  the  mass  of  cells  of  the  mem- 
brana granulosa  of  the  Graafian  follicle,  called  the  discus 
proligerus.  A  full  description  of  it  will  be  found  farther 
on.  under  the  heading  Ovum. 

77«  Development  of  tin  Ovaries  and  Graafian  Folli- 
ties. — In  the  embryo  of  the  fowl  Waldeyer  has  found 
thai  on  the  fourth  day  the  Wolffian  body  becon 
vested  with  columnar  epithelium.  This  epithelial 
undergoes  considerable  thickening,  both  on  the  sid< 
in  the  median  line  of  the  Wolffian  body.  The  thick 
in  the  median  line  is  in  both  sexes  the  first  im 

veloping  germinal  organs.     A   small  com.' 
tissue  outgrowth,  vascular  and  rich  in  cells 
neath  the  site  of  the   epithelial   layer.     The  thii 
epithelium  is  the  germ  epithelium  of  the  future 
Among  these  epithelial  cells  some  arc  prominent  be 
of  their  spheroidal  shape  and  large  nuclei— these  are  the 
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so-called  "egg-cells"  (Pfluger)  or  primordial  ova — and 
will  form  the  ovule  of  the  Graafian  follicle.  The  above- 
mentioned  connective-tissue  outgrowth  is  the  forming 
stroma  of  the  ovary. 

In  the  human  subject  the  lirst  macroscopic  indication 
of  the  developing  ovary  is  seen  in  the  tenth  week  of  foetal 
life.  It  forms  a  flattened,  elongated  prominence  on  the 
external  surface  of  the  Wolffian  body  (Meyer). 

The  further  development  of  the  ovary  and  of  the  Graaf- 
ian follicles  consists  in  an  ingrowth  of  the  germ  epithelium 
covering  the  surface  of  the  ovary,  and  in  a  shooting  for- 
ward of  the  vascular  connective  tissue  forming  the  stroma 
of  the  organ.  In  this  way  we  have  an  appearance  pro- 
duced, on  longitudinal  section  of  the  fcetal  organ,  of 
loop-like  prolongations  of  the  epithelium  on  the  surface 
of  the  organ  into  the  connective-tissue  stroma  of  the  cor- 
tical zone  (Pfluger's  loops,  ovarian  loops  or  tubes). 

The  connective  tissue  so  disposes  itself  subsequently 
as  to  encapsulate  these  epithelial  masses  growing  dowTn 
from  the  surface.  In  a  later  stage  we  find  these  loops 
subdivided  into  smaller  collections  of  cells  through  the 
penetration  of  delicate  connective-tissue  processes  into 
their  midst.  We  finally  have  the  appearance  of  small 
spherical  balls  of  epithelial  cells  surrounded  by  a  little 
connective  tissue.  Within  the  epithelial  masses  are 
found  the  above-mentioned  large,  spheroidal,  nucleated 
cells  (egg-cells),  which  have  been  carried  with  the  germ 
epithelium  in  the  course  of  ingrowth  from  the  surface  of 
the  ovary.  These  cells  are  the  primordial  ova.  In  the 
original  ovarian  loops  we  often  find  many  primordial  ova 
or  eggs,  but  on  the  final  subdivision  in  the  course  of  de- 
velopment there  remains  only  one  ovum  to  each  group  of 
cells  (follicle).*  At  birth  it  is  believed  that  all  the  folli- 
cles have  been  formed  in  the  ovary  for  the  lifetime  of  the 
individual.  The}7  only  undergo  an  advanced  development 
after  birth.  It  has  been,  however,  observed  in  the  re- 
cently burst  Graafian  follicle  (after  puberty)  that  the  germ 
epithelium  clips  down  toward  the  opening  in  the  theca 
folliculi  (Waldeyer).  After  a  time  a  structure  is  found 
at  this  point  resembling  a  rudimentary  ovarian  loop.  It 
is  very  probable  that  even  after  puberty  Graafian  folli- 
cles are  being  formed  from  the  germ  epithelium.  From 
what  has  been  said  above,  the  ovary  may  be  looked  on  as 
a  '/bind  whose  most  essential  elements,  the  ova,  are  not 
produced  by  it ;  but  are  already  present,  from  the  very 
beginning  of  its  development,  in  the  shape  of  the  "egg- 
cells'' — "  primordial  eggs." 

The  Corpus  Luteum,  or  Yellow  Body. — The  number  of 
Graafian  follicles  at  birth  is  estimated  at  from  30,000 
(Henle)  to  400,000  (Sappey).  According  to  some  anato- 
mists no  Graafian  follicles  are  formed  after  birth.  Be- 
fore and  after  puberty  the  smaller  follicles,  while  chang- 
ing into  the  more  mature  structures,  gradually  approach 
the  surface  of  the  ovary.  The  stroma  recedes  from  in 
front  of  the  advancing  follicle.  When  the  follicle  reaches 
the  surface  of  the  organ  the  theca  folliculi  bursts  at  its 
thinnest  part.  The  ovum  is  thus  discharged  from  the 
cavity  of  the  follicle.  This  process  (ovulation)  is  con- 
stantly recurring,  at  regular  intervals,  in  the  human 
ovary.  After  discharge  of  the  ovum  the  theca  folliculi 
and  follicular  epithelium  which  remain  behind  undergo 
certain  changes  which  give  rise  to  an  appearance  called 
the  corpus  luteum.  At  puberty  the  surface  of  the  ovary 
becomes  marked  with  small  prominent  vesicles  which,  on 
examination,  are  found  to  be  ripened  Graafian  follicles. 
At  the  most  prominent  and  exposed  part  of  each  follicle 
the  blood-  and  lymph-vessels  of  the  theca  folliculi  have  re- 
ceded. There  is  seen,  on  minute  examination,  at  this  point 
an  oblong  spot  (cicatrix,  macula  folliculi,  stigma).  It  is 
here  that  the  follicle  bursts  and  discharges  the  ovum.  In 
the  interior  of  the  follicle  an  extreme  tension  is  caused 
by  a  proliferation  of  the  cells  of  the  membrana  granulosa 
and  those  of  the  internal  surface  of  the  tunica  propria 
folliculi ;  newly  formed  blood-vessels  are  also  to  be  seen 
between  the  membrana  granulosa  and  tunica  propria. 
This,  with  the  congestion  attendant  on  the  process  of  men- 

*  The  earliest  period  at  which  primordial  follicles  have  been  seen 
in  the  human  subject  is  the  fifth  month  of  embryonic  life  (Sinety). 


struation,  no  doubt  determines  the  bursting  of  the  follicle. 
There  is  still  an  uncertainty  as  to  whether  the  prolifera- 
tion of  cells  above  mentioned  begins  with  the  membrana 
granulosa  (Bischoff.  Pfriiger,  Schron,  Zwicky),  or  the  tu- 
nica propria  (Bacr,  Spiegelberg,  Kolliker,  His,  Beuckiser), 
or  both  (Waldeyer).  It  is,  however,  certain  that  before 
rupture  the  membrana  granulosa  has  increased  in  thick- 
ness through  the  addition  of  cellular  elements,  and  the 
above-mentioned  newly  formed  vessels  are  found.  When 
the  follicle  bursts  the  ovum  is  discharged,  with  the 
cells  of  the  discus  proligerus  adherent  to  it.  Most  of 
the  membrana  granulosa  remains  behind.  An  effusion 
of  blood  may  take  place  into  the  cavity  of  the  follicle  im- 
mediately after  bursting  (Dalton,  Leopold,  Beuckiser),  or 
this  may  be  absent,  and  instead,  the  cavity  of  the  follicle 
is  seen  filled  by  a  gelatinous  fluid  with  granular  detri- 
tus. Both  these  conditions  have  been  seen  in  the  same 
ovary.  The  corpus  luteum,  which  has  really  begun  to 
develop  before  rupture  of  the  follicle,  reaches  its  full 
maturity  some  weeks  after.  AVhen  fully  developed  it  has 
the  following  structure :  It  has  a  size  of  from  twelve  to 
nineteen  millimetres  (Dalton),  and  consists  of  a  central 
portion  wdiich,  at  first  red,  changes  to  a  grayish-red  color, 
and  of  a  peripheral  portion,  the  remains  of  the  tunica 
propria  and  membrana  granulosa.  This  peripheral  part 
is  thrown  into  folds  caused  by  the  growth  of  loops  of 
blood-vessels  from  the  inner  surface  of  the  tunica  propria 
into  the  membrana  granulosa  (Benckiser).  Later  on,  this 
convoluted  wall  assumes  an  intensely  yellow  color,  from 
which  the  whole  structure  derives  its  name.  The  un- 
changed tunica  fibrosa  of  the  original  follicle  surrounds 
the  whole.  Dalton  and  Leopold  describe  the  macroscopic 
appearance  of  the  central  portion  as  that  of  a  condensed 
blood-coagulum,  of  a  grayish-red  color.  Waldeyer  de- 
scribes it  as  being,  in  the  recent  follicle,  of  a  minute 
microscopic  structure  similar  to  mucous  tissue,  and 
highly  vascular.  In  a  retrograde  stage  of  the  corpus 
luteum  it  contains  hsematoidin  crystals.  The  peripheral 
portion  consists  of  polyhedral  cells  varying  in  size,  with 
large,  transparent  nuclei.  Masses  -of  fat-droplets  are 
found  round  the  nuclei,  and  in  the  human  subject  gran- 
ules are  found  (lutein,  Benckiser).  This  cellular  mass  is 
traversed  by  an  abundant  net-work  of  blood-vessels,  in 
whose  meshes  the  cells  are  found.  The  larger  blood- 
vessels form  papilla-like  processes  toward  the  central  part 
of  the  corpus  luteum,  giving  the  body  the  above-described 
convoluted  appearance.  In  addition  we  have  migrated 
cells  from  the  blood-vessels.  Benckiser  has  observed  in 
the  human  subject  a  partial  division  of  the  nuclei  within 
the  cells  of  the  tunica  propria  (karyokinesis)  during  the 
formation  of  the  corpus  luteum.  When  the  corpus  lu- 
teum reaches  the  development  above  described,  it  enters 
into  a  series  of  retrograde  changes  due  to  an  atrophy  of 
the  blood-vessels  (His).  There  finally  remains  in  the 
ovary  a  white  trace  (corpus  albicans),  as  the  final  rem- 
nant of  the  corpus  luteum.  This  cicatrix,  microscopic  in 
size,  finally  disappears  also,  and  nothing  can  be  recog- 
nized of  the  former  follicle  in  the  stroma  of  the  ovary. 

In  the  human  subject,  if  the  ovum  does  not  become 
impregnated,  the  corpus  luteum  is  called,  for  convenience, 
the  false  corjms  luteum,  or  corpus  luteum  spurium.  It 
is  found  in  ovaries  independent  of  pregnancy.  This 
corpus  luteum  reaches  its  highest  development  at  the  end 
of  three  weeks,  when  it  begins  to  decline.  At  the  end 
of  two  months  we  have  nothing  left  but  an  insignificant 
cicatrix.  If  impregnation  occur,  however,  the  corpus 
luteum  develops  slowly,  and  attains  its  largest  size  at  the 
end  of  two  months,  ft  now  remains  stationary  until  the 
end  of  the  sixth  month,  when  it  becomes  smaller,  loses 
its  bright-yellow  color,  and  at  the  end  of  pregnancy  meas- 
ures half  an  inch  in  diameter  (Dalton).  This  has  been 
called  the  true  corpus  luteum,  corpus  luteum  verum  gravi- 
da/rum.  While  the  corpus  luteum  occurring  indepen- 
dently of  pregnancy  passes  through  its  phases  of  growth 
and  retrograde  metamorphosis  in  two  months,  that  of 
pregnancy  takes  nine  to  ten  months  for  the  same  series 
of  changes,  and  is  at  all  times  larger  and  more  consistent 
in  organization.  Its  yellow  color,  however,  is  striking, 
but  temporary,  and  disappears   after  the   sixth   month 
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rj   probable  that,  oven  before  pubertj 
and  ili"  establishment  ol   o\  ulation,  a  n  trograde  ch  u 
■  constantly  taking  place  In  I     lafian  folli< 

i  ontents 
e  changes,   minutely  di  Jlai  lanskj 

\ci\  similar  to  those  which  occur  during  ovulation.  It 
has  been  seen  also  in  pathological  conditions  (amenor- 
rhoea,  \f.  ■ 

i;  Numerous  branches  from  the  Bpermatic 

and  uterine  arteries  i  nt(  r  the  liilus,  divide,  and  subdivide 
in  the  medullary  portion.  Toward  the  periphery  of  the 
medullar]  portion  the  blood-vessels  form  a  rich  net-work  ; 
bence  this  portion  of  theovarj  has  been  called  the  zona 
vasculosa.     From   this    region    Bmall  branches  ramify 

between  the  follicles  in  the  connective-tissue  Btr a  of 

the  cortex.  These  vessels  are  notable  for  their  twisted, 
"  corkscrew-like  "  course,  and  the  richness  of  smooth  mus- 
cle-cells in  their  walls.  Tin-  veins,  which  are  thin- walled, 
aic  numerous,  ami  in  the  nilus  form  a  rich  plexus. 

I/ymphatica. — Tin'  ovary  is  rich  in  lymphatics  both  in 
the  stroma  ami  in  the  theca  folliculi  <llis,  Slaviansky). 
The)  t"nn  larger  trunks  in  the hilus,  and  leave  the  ovary 
at  this  situation  with  the  veins.  In  tin-  broad  ligament 
thej  become  valvular  in  structure.  They  empty  into 
tin'  plexuses  formed  by  the  lymphatics  of  tin-  uterus  ami 
those  about  the  vasa  ihaca.  Exner  ami  Buckel  deny  the 
presence  of  lymphatics  in  the  ovary,  ami  only  admit  the 
presence  of  lymph-spaces  in  the  stroma. 

Nerves. — The  nerves  of  the  ovary  remain  still  to  be  in- 
vestigated; they  tire  derived  from  the  spermatic  and 
ovarian  plexuses.  They  form,  in  the  theca,  plexuses  of 
non-medullated  fibres.  From  this  part  small  nerve-fibrils 
penetrate  the  granulosa  and  are  thought  to  have  their 
endings  in  the  cells  of  the  granulosa  (Elliseher). 
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//.  n  ry  Koplik. 

OVUM.  The  term  ovum  is  employed  in  various  senses. 
It  is  applied  (1)  to  the*  cell  distinguished  as  the  ovarian 
cell  or  immature  "rum.  out  of  which  the  female  product 
or  mature  o\  um  is  developed  ;  (2)  to  the  matun  ovum,  or 
true  female  Bpore  ;  (8)  to  the  mature  ovum  plus  the  fecun- 
dating spermatozoon  united  with  it — that  is,  to  the 

nit, (I  ovum  :  1 1)  to  various  stages  of  development  of 
the  embryo.  In  this  article  we  consider  only  the  ovum 
in  the  strict  sense,  namely,  as  the  female  sexual  product. 
For  the  further  hi-tor\  see  Impregnation  (vol.  iv.,  p.  5), 
Segmentation  of  the  Ovum,  and  Foetus,  Development  <>f 
(vol.  iii.,  p.  1711 

The  ovum  arise-  as  a  cell,  which  matures  by  a  series  of 
changes,  of  which  the  last  and  most  striking  is  the  ex 
pulsion  of  the  so-called  polar  globules;  there  are  many 
important  changes  which  occur  earlier.  The  genesis  of 
the  mature  ovum  may  be  conveniently  divided  mto  three 
arbitrary  stages:  (1)  Differentiation  of  the  ovic  cell 
grow  th  of  the  cell  and  accumulation  of  nutritive  material 
in  it  ;  (8)  maturation  proper. 

1.   Tin:  ORIGIK    in     THE    PRIMITIVE   <>\  \  (UlU  ii  i:   OB 

Ovn  di  i  -i  —it  seems  to  me,  in  the  light  of  the  recenl 
investigations  of  the  origin  of  the  ova  in  vertebrates,  safe 
to  assert  that  they  arise  from  cells  of  the  mesothelium 


(peritoneal  epithelium)  covering  the  genital  ridge  of  the 
embryo,  the  ridge  giving  rise  to  the  adult  ovary      <  in  :it- 
count  of  its  function  the  epithelium  of  the  genital  ridge 
has  been  called  the  germinal  epithelium  ( Kcimepitheu 
In   mammals,  which  alone  will   be  lure  consider) 
cording  to  the  best  authorities  the 
as  follows  :  Certain  cells  of  the  •Terminal  epitheliui 
2721,  c,  <  i  become  larger  than  the  other-  ;  tin 
Boon  carried  into  the  interior  of  the  ovary  by  being  in- 
cluded   in  cord  like  ingrowths   of  the  epithelium 


Fig.  2721. —Part  of  a  Sagittal  Section  of  an  Ovary  of  a  New-born  Child. 

(From  Waldeyer.)    a,  Ovarian  epithelium  :  b,  commencement  of  one 

of  l'lliitrcr's  cor.ls  :  c,  c,  primitive  ova  in  the  epithelium ;  d.  d.  a  long 

r  s  cord  with  developing  ova ;  <,  «,  cords  developing  into  follicle* ; 

/,  young  follicle  ;  g,  g,  blood- v. 

2721,  b  and  d,  d).  These  cords  are  the  "  Pflug> 
ScJilduche"  of  German  writers.  The  primitive  ova  exist 
in  multiple  in  the  cords  d,  d,  but  each  of  them  early  lie- 
comes  surrounded  by  a  separate  envelope  of  epithelial 
cells.  A  little  later  each  ovum  separates  from  its 
bors  and  appears  as  a  round  cell,  with  a  clear  nucleus 
and  distinct  nucleolus.  /,  closely  invested  by  a  layer  of 
cells  smaller  than  itself.  The  young  egg-cell,  together 
with  its  epithelial  envelope,  constitutes  the  so-called  pri- 
mordial follicle  (Fig.  2721,/). 

2.  Gbowth  of  the  Ovum  and  Development  o 
Yolk. — The  modifications  which  occur  in  growii 
cells  are  as  follows  :   1.  Change  of  size  :  the  cell  en] 
it  being  a  ruh — no  exception  to  which  is.  I  believe,  known 
— that  the  mature  egg-cell  is  much  larger  than  any  of  the 
other  cells  in  the  body  of  the  parent.      2.  Chai 
shape:  the  cell  usually  becomes  nearly  or  quite  spheri- 
cal; the  shape  of  the  egg  does  not   necessarily  remain 
spherical,  but  may  be  altered  by  external  pressun 
the  uterus  of  Arion  (vol.  iv.,  p.  7,  Fig.  lvl"i>.  or  as  when 
several  are   laid  in  one  capsule 
(Lurabricus,    Nephelis,    Plana- 
ria,  etc.  i.  or  when  com)  i 
by  an  unyielding  shell.     A  very 
striking    instance   of    thi 
mentioned    kind    In- 
scribed by  KepiachofT  (Z. 

f.  ithlt.  Trail.,  XXX.,  Slippl  ),whO 
!  1».  8788.— Egg  of  Tcndra  Zos-  • .:,  .1  f         1.- 

tericola.    (A  •  hoff.)    "gures  tm   egg  01  .1  i.uropi 

bryozoon  found  on  i 
fusiform    (Fig.   2722)      3.   The  nucleus  becomes 
spherical,  and  assumes  an  eccentric  position  within  the 
ci'll  :  the  chromatine  usually  gathers  into  one  nucleolus, 
as  in  mammalia:  the  nucleolus  is  large,  distinct,  highly 
refrangent,  easily  stained,  and  placed  eccentrically  within 
the  nucleus.     The  achromatic  sub-tance  or  proti 
of  the  nucleus  develops  into  a  coarse  net-work,  which 
radiates   irregularly    from   the   nucleolus  as  a  cent D 
The  cellular  network  becomes  very  distinct:  it-  inter- 
spaces  become    tilled  with   ovoid,  rouud,  or  crystalline 
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solid  inclosures,  which  are  usually  if  not  always  mainly 
of  an  albuminoid  character.  The  inclosures  form  the 
part  which  is  railed  the  deutoplasm  by  Edouard  van 
Beneden  and  others.  The  deutoplasm  is  the  same  as  the 
yolk  substance  of  older  writers,  and  is  a  store  of  nutritive 
'material  from  which  the  protoplasm  draws  subsequently 
to  support  its  growth.  The  term  yolk  lias  no  very  exact 
meaning,  for  it  is  used  to  designate,  sometimes  the  deuto- 
plasm alone,  sometimes  the  whole  ovum  proper,  as  when 
the  segmentation  of  the  yolk  is  spoken  of.  5.  In  all  ver- 
tebrates an  ovarian  envelope,  the  zona  radiaia,  is  formed. 


Fig.  2723.— Section  of  the  Ovary  01  a  Cat.  xfidinm.  (After  Quain,  from 
Schriin.)  1,  Outer  covering  and  free  border  of  the  ovary  :  1\  attached 
border ;  2,  the  central  ovarian  stroma,  presenting  a  fibrous  and  vascu- 
lar structure  ;  3,  peripheral  stroma  ;  4,  blood-vessels  ;  5,  Graafian  fol- 
licles, in  their  earliest  stages,  lying  near  the  surface:  6,  7,  8,  more  ad- 
vanced follicles,  which  are  embedded  more  deeply  in  the  stroma  ;  9,  an 
almost  mature  follicle,  containing  the  ovum  in  its  deepest  part ;  9',  a 
follicle  from  which  the  ovum  has  accidentally  escaped  ;  10,  corpus  lu- 
tcum. 

6.  It  is  probable  that  a  vitelline  or  true  cell-membrane  is 
always  formed  inside  the  zona  by  the  egg-cell  before  it 
reaches  maturity. 

Such  are  in  general  terms  the  processes  in  the  develop- 
ment of  animal  ova.  We  pass  to  a  review  of  the  pro- 
cesses as  they  are  modified  in  the  vertebrates,  and  espe- 
cially in  the  mammalia. 

It  will  be  convenient  to  describe  first  the  change  of  the 
primordial   follicle   into   the    Graafian  follicle 
The  former  has  at  first  only  a  wall  of  flattened 
cells  as  the  epithelial  envelope  of  the  ovum. 
In  sections  the  cells  look  spindle-shaped 
in  the  human  subject,  and  not  very  un 
like  the  cells  of  the  ovarian  stroma, 
so  that  they  were  thought  by  Foulis 
to  be  derived  from  the  stroma,  but  it 
must  now  be  considered  as   settled 
that  the  follicular  walls,  like  the  ova 
themselves,  are  derived  from  the         ,1 
germinal  epithelium.      "These 
smallest  follicles  are  very  numer- 
ous, especially  in  the  young  sub- 
ject ;   indeed,    it   has   been   com- 
puted that   in   the   ovaries   of   a 
female  child  at  birth  there  cannot 
be   fewer  than  seventy  thousand 
of  them.     If   this  is  the   case  a 
large  proportion  must  degenerate 
and  disappear  without  coming  to 
maturity.     In  follicles  which  are 
a  little  larger,  fluid  is  seen  to  be 
accumulated    between    the    two 
layers  of  cells,  and  thus  to  distend 
the  follicle.      This   collection  of 
fluid  is  absent  at  one  part,  gen- 
erally that   which   is   directed   away  from   the   surface 
of  the  ovar}',  so  that  here  the  cells  which  surround  the 
ovum  are  in  continuity  with  those  which  line  the  follicle, 
and  the  ovum  is  thus  in  a  manner  attached  at  this  place 
to  the  wall  of  the  follicle  (Fig.  2723).     In  the  largest  fol- 
licles the  chief  difference  in  the  contents  of  the  follicle 
consists  in  the  far  greater  accumulation  of  the  liquor  fol- 
liculi,  and  in  the  multiplication  of  the  epithelium-cells 


— both  those  which  line  the  follicle  (membrana  granu- 
losa) and  those  which  invest  the  ovum  (discus  proligerus) 
— so  that  each  of  these  parts  consists,  in  large  follicles,  of 
several  layers  of  cells,  mostly  rounded  or  irregular,  but 
columnar  next  the  wall  of  the  follicle  and  the  exterior  of. 
the  ovum,  respectively. 

*'  The  larger  follicles  have  a  very  distinct  wall,  which  is 
continuous  with,  and  derived  from,  the  stroma  of  the 
ovary,  and  is  separable  into  two  parts,  an  inner,  contain- 
ing the  ramifications  of  the  capillary  blood-vessels,  which 
are  abundantly  distributed  to  the  larger  follicles,  but  no- 
where penetrate  among  the  epithelium  cells;  and  an 
outer  part,  more  fibrous,  in  which  the  larger  branches  of 
the  blood-vessels  of  the  follicles  run.  In  both  layers  of 
the  follicular  wall  the  cells  are  similar  to  those  of  the 
general  stroma,  interstitial  cells  occurring  abundantly  ; 
but  it  is  uncertain  whether  there  are  any  cells  present  of 
the  nature  of  muscular  fibres.  The  smaller  blood-vessels 
running  round  the  follicle  from  below,  and  minutely 
subdivided  on  its  inner  surface,  converge  toward  a  point, 
near  the  middle  of  the  most  projecting  part  called  the 
stigma.  This  marks  the  spot  where  the  rupture  of  the 
vesicle  ultimately  occurs,  when  fully  matured.  Each 
Graafian  follicle  usually  contains  only  a  single  ovum  ; 
but  occasionally,  though  seldom,  two  ova,  and  very  rarely 
three,  have  been  observed  in  the  same  follicle  "  (Allen 
Thompson). 

Shortly  after  the  separation  of  the  granulosa  from  the 
discus  there  appears  a  narrow  light  space  between  the 
latter  and  the  ovum  ;  the  space  is  due  to  the  commencing 
development  of  the  ovarian  envelope  of  the  ovum,  the 
zona  radiata.  Processes  from  the  cells  of  the  discus  pro- 
ligerus run  through  the  zona,  and  are  probably  the  chan- 
nels by  which  nutriment  is  brought  to  the  egg-cell.  The 
zona  itself  gradually  thickens  as  the  ovum  enlarges. 

About  the  same  time  that  the  zona  appears  fine  granules 
also  appear  in  the  ovum ;  they  are  the  first  particles  of  yolk 
substance  or  vitelline  matter.  In  the  mammalian  ovum  the 
yolk  never  attains  a  great  development ;  but  in  most  verte- 
brates the  granules  gradually  enlarge,  and  in  some  cases 
they  are  quite  big.     When  they  are  thus  developed  it  is 


Fio.  272-4. — Portion  of  the  Section  of  the  Prepared  Cat's  Ovary,  represented  in  the  preceding  figure,  mora 
highly  magnified.  (From  Schriin,  in  Quain's  Anatomy.)  1.  Epithelium  and  outer  covering  of  the 
ovary;  2,  2',  fibrous  stroma:  3,  3',  less  fibrous,  more  superficial  stroma:  -1,  blood-vessels;  5,  small 
Graafian  follicles  near  the  surface  :  6.  one  or  two  more  deeply  placed  ;  7.  one  farther  developed,  inclosed 
by  a  prolongation  of  the  fibrous  stroma  :  8,  a  follicle  farther  advanced  ;  8',  another,  which  is  irregu- 
larly compressed  ;  9,  part  of  the  largest  follicle  ;  a,  tunica  granulosa;  6,  discus  proligerus;  c,  ovum; 
d,  germinal  vesicle  ;  e,  germinal  spot. 

easy  to  see  that  they  are  of  various  sorts.  Thus  in  the  hen's 
ovum  there  are  two  principal  kinds  of  yolk-grains,  the  yel- 
low and  the  white.  The  yellow  grains  are  spheres  of  from 
2o  fx  to  100  u  in  diameter,  filled  with  numerous  minute, 
highly  retractile  granules  ;  these  spheres  are  very  delicate 
and  easily  destroyed  by  crushing.  When  boiled  or  other- 
wise hardened  in  situ,  they  assume  a  polyhedral  form 
from  mutual  pressure.    The  white  grains  are  vesicles,  for 
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the  most  pari  Binaller  (4  n  to  75  ui  than  the  Bpheres  of  i ln- 
\(  How  yolk,  with  a  bighh  refractive  body,  often  as  email 
as  1  u  in  the  interim  of  each.   There  are  also  acres, 

each  1. 1  which  contains  a  number  of  spherules  similar  to 
the  smaller  vesicles.  The  yolk-plates  ol  plagiostomes, 
which  consisl  principally  <»i  lecitbine  and  Duclein,  are 
nut  present  in  the  younger  ova,  bul  an  pn  si  a\  in 
numbers  in  the  full-grown  ones;  they  are  oval,  barrel- 
shaped,  or  rectangular  bodies,  with  rounded  corners  and 
edges .  the  surface,  especially  in  the  larger  plates,  shows 
a  fine  transverse  striation,  corresponding  to  the  laminate 
structure  oi  the  grain.  Aa  no  thorough  comparative  in- 
\>  ligation  of  the  yolk-granules 
has  Been  made-,  ii  is  nol  worth 
while  i"  inter  into  further  details. 
Besides  the  j  oik  grains  there 
may  also  be  presenl  one  or  several 
large  masses  of  nutritive  material, 
such  as  the  "oil  globules"of  many 
teleosts,  or  the  so  called  yolk- 
nucleus.  Tin-  "  oil-globules  "  are 
produced  by  the  liquefaction  of 
the  yolk,  and  are  nol  oily.  The 
yolk-nucleus  has  been  described 
by  Balbiani  in  the  arachnida.  The 
eg  gs  "t"  some  spiders  contain,  be- 
sides the  nucleus,  a  second  body 
Pio.  2725.— Egg-ceil  of  Teg-  (Fig.  2725,  / ).  of  aboul  the  same 

?nnrl.-i  <1.»  '..     sj/(,   .,s   ,j](.   Ilu(.leus,    solid,    resist 

cleu*:    k,   htinmatc   yolk-  ,        ,  ■  ,  .  ■         ....  r 

nucleus  (After Baib&ni.)  ant,  and  exhibiting  indications  of 
a  scries  of  concentric  lamina  ;  this 
is  the  so-called  yolk-nucleus,  and  is  probably  only  a 
specialized  form  of  deutoplasm,  and  might  be  compared, 
for  instance,  to  the  four  large  oil-globules  described  by 
Bpengel  in  the  eggs  of  Bonellia  viridis.  A.  yolk-nucleus 
has  since  been  recorded  in  the  ova  of  various  vertebrates  ; 
thus Schutz("Ueber  den  Dotterkern,"  Diss,  [naug.,  Bonn, 
1882)  found  in  the  ovarian  ova  of  the  pike,  in  September 
and  October,  a  round  or  oval  body,  nol  sharply  delimited, 
clear  and  more  homogeneous  than  the  protoplasm,  and 
which  increased  in  size  with  the  growth  of  the  egg.  A 
yolk-nucleus,  consisting  of  an  accumulation  of  larger  and 
smaller  granules,  has  also  been  observed  in  the  frog  and 
newt,  bul  is  apparently  wanting-  in  Bufo  and  Bombinator 
(Gotte). 

The  amount  of  yolk  varies  in  different  animals  verj 
greatly,  and  determines  apparently  the  size  of  the  ovum. 
It  has  been  observed  that  the  process  of  segmentation 
varies  according  to  the  amount  of  yolk,  and  this  has  |(M| 
to  the  arbitrary  division  of  ova  into  mesoblastic  and  holo- 
blastic  (see  Segmentation  of  the  Ovum).  The  yolk  usu- 
ally, perhaps  always,  leaves  a  peripheral  layer  of  proto- 
plasm tree,  in  all  vertebrate  and  in  some  invertebrate 
ova  this  layer  of  protoplasm  is  thickened,  often  consider- 
ably, around  one  pole  of  the  ovum,  which  is  then  distin- 
guished as  the  animal  pole,  the  opposite  pole  being  called 
the  vegetative.  These  are  old  terms  which  have  come 
down  to  us  from  the  time 
when  t  be  ectoderm,  w  bich  is 
produced  during  segments 
tion,  principally  from  the  sub 

Stance  Of  the  animal  pole,  was 
Called    the   animal   layer,    and 

the  entoderm  the  vegetative 
layer.  It  is  at  the  animal  pole 
thai  the  extrusion  of  the  polar 
globules  uniler  normal  condi- 
tions invariably  takes  place. 

A  typical,   lull  grown 
cell   of  the   holoblastic  tv  pe, 

I.e.,  with  little  yolk,  before 
the  expulsion  of  the  polar 
globules,    j.    shown     in     Pig. 

2726,    which     represents    the 

ovum  of    /'  v'.,<  licidu«,  the  common  sea  urchin  of 

Europe.  The  nucleus  i-  proportionately  larger  than  in 
the  eggs  of  many  other  animals;  iis  contents  are  fluid 
except  the  net-work  and  the  nucleolus,  which  latter  has 
frequently    one   or  more    vacuoles.       In    some   forn 


PlO   3736.—  Fully  grown  Ovum  of 
a-urchin.  (After  C.  Hert- 


slated  above,  the  chromatinc  forms  several  nucleoli  ;  t],jg 
is  the  .as,-  in  many  teleosts  and   in  the  balrachia.    The 
nucleus  and  the  nucleolus  of  ova  were  known  ]. 
fore  the  establishment  ol   the  cell  doctrine,  a: 
Special   names   which   an-  slid  in  use.      The   Uliclcu 
termed   the  i.  or,  after  its  His.  - 

Pui'kinje'8    Vesicle;    the    nucleolus,     lli,-    miiru 

tita  ;  the  equivalent  German  terms  are  KtimbUUc/u 
A'<  imfleck .  respectively. 

The  ovum  of  man  and  other  placental  mammals  i 
tremely  small,  measuring  about  0. 2  millimetre  in 
eter.      Jt  was  first  discovered  bv  ( ".  K.  von   liaer  it 
Previously  the  Graafian  follicles  had  been  mistak 
the  true  ova.      Within  the   zona    pellucida  and  vil 
membrane   (cf.    i   4)  lies   the   spherical   yolk.    Fig.    2727, 
which  consists  of  reticulate  protoplasm",  with  en, 
small  yolk  granules.     At  least  three  forms  ■ 
are  said  to  occur  :  1st,  very  small  ones;  2d, 
inclosii  granules,  as  do  the  white-yolk 

birds;  3d,  small,   spherical,   glistening  gran.. 
are  stained  by  osmic  acid.     The  yolk  is  most  dev< 
in  carnivora  (Thompson).      Schiitz  and  Rein  ha 
scribed  a  yolk-nucleus  in  the  rabbit's  ovum.    The  nucleus 


Fio.  2727.— Rabbit's  Ovum,  from  a  Graafian  Follicle  measuring  2  mm. 
a.  Discos  proligerus;  6,  zona  radiata  ;  c,  nucleus;  </,  nucleolus;  «, 
yolk.    (From  Wftldeyer.) 

was  first  discovered  in  mammals  by  Coste.     It  is  a  round 
vesicle,   Fig.  2727,  measuring  25  to  35  u   in  dia 
(Schulin),  occupies  an  excentric  position,  has  a  distinct, 
tough  membrane,  which  is  covered  with  small  hi 
contains  a  homogeneous  or  granular  cncliyleina.  a 
protoplasm  net-work,  and  a  distinct,  large,  excentric  nu- 
cleolus ;  it  may  also  contain  a  few  distinct  grains 
2721  I  and  a  vacuole. 

3.  M  vii  ration. — The  term  maturation  isn 
usage  t"  the  phenomena  accompanying  the  expuh 
the  polar  globules,  which  occurs  after  the  <  .. 
attained  its  full  size,  and  just  before  or  jus!  after  the 
separation  of  the  ovum  from  the  ovary. 

When    an  ovum  attains  maturity  the  nucleus  : 
Close    to   its    surface,   where  it    disappears.     This 
pearance  of  the  germinative  vesicle  was  observed  long 
ago,    but    remained    inexplicable    until    the  observations 
ol   recent    years   demonstrated  that  in   many,  if  not   in 
all  ova.  the  disappearance  is  not  a    real  one,   but   only 
a  metamorphosis,  connected  with  the  production  of  the 
polar  globules.     The  polar  globules  have  now  been  de- 
scribed in  almost  evert    class  in    the   animal    kinj 
and  it  is  probable  that   'development  of  polar  globu 
of  homologous  structures    is  indispensable   for  t:. 
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Fig.  2728.— Ovarian  Egg  of  Hse- 
mops.  sp,  Nuclear  spindle;  p, 
peduncle  attaching  the  e^g  to 
the  ovary.    (After  O.  Hertwig.) 


turation  of  the  ovum,  that  is  to  say,  for  the  conversion 
of  the  egg-cell  into  the  female  spore.  Taking  the  obser- 
vations thus  far  published  as  a  basis,  the  following  may 
be  given  as  a  generalized  statement  of  the  essential  phases 
of  The  genesis  of  the  polar  globules.  When  the  nucleus 
disappears  it  is  replaced  by  a  spindle-shaped  body  known 
as  the  K<  rnspindel,  or,  Anglice,  nuclear  spindle,  which  is 
the  nucleus  changed  in  shape 
and  structure.  It  consists  (Fig. 
2728,  sp)  of  a  small  number  of 
fine  threads,  which  are  modi- 
fications of  the  achromatine  or 
protoplasmic  net-work  of  the 
nucleus ;  they  converge  toward 
each  end.  The  chromatiue 
breaks  up  into  separate  frag- 
ments, which  appear  in  one 
plane  in  the  centre  of  the 
spindle  (Fig.  2728),  and  pro- 
duce the  appearance  of  a 
transverse  band  or  disk  (Strass- 
berger's  Kernplatte).  Each 
chromatine  fragment  is  espe- 
cially associated  with  one  of 
the  spindle-threads  described 
above.  The  spindle  lies  per- 
pendicular to  the  surface  of  the  egg.  Each  pointed  end 
of  the  spindle  occupies  the  centre  of  a  clear  space,  from 
around  which  radiate  fine  threads  in  the  yolk,  whence 
results  a  figure  like  a  conventional  sun.  The  whole  spin- 
dle, with  the  two  suns,  has  been  named  the  amphiastt  r. 
Sometimes,  as  in  limax  (Mark),  the  astral  rays  are  not 
Btraight,  but  curving  like  a  turbine. 

The  next  changes  may  be  followed  with  the  help  of 
Fig.  2729.  The  spindle  is  here  partly  extruded  from  the 
egg  ;  one  end  projects  outward  and  is  inclosed  by  a  dis- 
tinct mass  of  protoplasm,  p.  g.,  which  is  constricted  around 
the  base.  The  fragments  of  chromatine,  constituting  the 
Kernplatte,  have  all  divided  in  two,  and  one-half  of  each 
fragment  has  moved  toward  one  end,  the  other  half  to- 
ward the  other  end  of  the  spindle.  Each  set  of  half 
fragments  move  together,  hence  there  seem  to  be  two 
plates  in  the  spindle.  The  translation  of  the  groups  of 
chromatine  grains  continues  until  the}'  reach  each  one 
end  of  the  spindle ;  the  threads  break  through  in  the  mid- 
dle. Thus  the  original  nucleus  has  been  divided  ;  each 
of  its  parts  resumes  more  or  less  the  ordinary  nuclear 
structure  ;  there  are  now  two  nuclei,  one  in  the  ovum, 
the  other  in  a  little  appendage  to  the  ovum.  This  ap- 
pendage is  the  first  polar  globule.  The  nucleus  in  the 
ovum  after  a  short  interval  transforms  itself  into  a  second 

spindle,  which  develops  a 
second  polar  globule  in 
similar  manner  to  the 
first.  Frequently  the  first 
polar  globule  divides  into 
two,  so  that  there  are 
three  in  all.  This  is  the 
usual  number.  The  con- 
nection of  the  globules 
with  the  yolk  lasts  some 
time,  and  in  the  case  of 
leeches  is  not  dissolved 
until  segmentation  be- 
gins. These  globules  take 
no  part  in  the  further 
history  of  the  egg — they 
break  off  and  may  be 
distinguished  for  a  while 
during  the  early  stages  of 
segmentation.  They  ulti- 
mately disappear — how,  is  not  exactly  known.  The  part 
of  the  spindle  in  the  egg-cell  returns  toward  the  cent  re 
of  the  ovum  and  becomes  a  nucleus-like  body,  which  is 
now  termed  the  female  pronucleus. 

The  details  of  the  formation  of  the  polar  globules  are, 
as  has  been   specially   emphasized  by  Carnoy,*  by   no 


Fig.  2729.—  Egg  of  a  Leech  (Nephelis), 
three-quarters  of  an  hour  after  being 
bid.  Formation  of  the  first  polar 
globule.     (After  Hertwig.) 


'  See  especially  Flemming,  Arch.  Mikrosk.  Anat.,  sxix.,  4-19. 


means  constant.  It  docs  not  seem  desirable  to  enter  here 
into  details,  especially  as  we  possess  at  present  no  satis- 
factorily thorough  account  of  the  formation  of  the  polar 
globules  in  mammalia.  In  mammals  the  development 
of  the  polar  globules  begins  in  the  ovary — but  in  some 
other  animals  it  commences  latter. 

The  history  of  our  knowledge  of  the  maturation  of  the 
ovum  deserves  a  few  words,  The  fact  that  the  nucleus 
disappears  was  first  published  in  1825  by  Purkinje,  and 
since  then  it  has  been  repeatedly  observed  and  by  many 
investigators.  The  fact  that  the  disappearance  is  only 
apparent  was  first  made  known  in  1876  by  Butschli,  and 
a  little  later  by  O.  Hertwig.  The  polar  globules  were 
discovered  by  Fr.  Miiller  and  Loven  in  1848,  and  since 
then  have  been  found  in  the  great  majority  of  ova,  but 
not  as  yet  in  any  of  the  vertebrate  ova  with  much  yolk, 
that  is,  not  in  the  selachian,  reptilian,  or  avian  ovum. 
Since  the  discovery  of  the  origin  of  the  polar  globules 
by  the  intervention  of  the  nuclear  spindle,  many  biolo- 
gists have  investigated  the  subject,  which,  therefore,  has 
an  extensive  literature.  y 

The  significance  of  the  polar  globules  has  been  much 
discussed.  There  are  two  principal  hypotheses — 1st,  that 
of  Minot;  2d,  that  of  Whitman.  Most  of  the  interpreta- 
tions hitherto  offered  are  affiliated  with  one  of  these  hy- 
potheses. Minot's  view  assigns  to  the  polar  globules  the 
function  of  taking  from  the  egg-cell  something  which  it 
is  indispensable  to  remove  in  order  to  convert  the  cell 
into  a  sexual  element ;  he  considers  that  the  cell  is  really 
hermaphrodite,  and  the  polar  globules  male  ;  their  expul- 
sion leaves  the  female  element  behind.  Balfour  has  de- 
fended this  view,  and  Edouard  van  Beneden  has  sought 
to  appropriate  it.  "Whitman's  hypothesis  regards  the  for- 
mation of  the  polar  globules  merely  as  a  process  of  cell- 
division  ;  a  last  effort  of  the  egg-cell  at  self-multiplica- 
tion. Butschli  compares  this  effort  to  the  productivity 
of  a  semen-mother-cell  (spermatocyst)  and  suggests  that 
originally  the  one  cell  produced  several  ova,  just  as  it 
still  produces  several  spermatozoa.  For  a  fuller  discus- 
sion of  these  theories  see  Sex. 

4.  The  Envelopes  of  the  Ovum. — The  eggs  of  dif- 
ferent classes,  and  even  species,  of  animals  are,  as  is  well 
known,  extremely  unlike  in  appearance.  The  dissimilar- 
ity refers  chiefly  to  size,  to  the  character  of  the  yolk,  and 
the  nature  and  number  of  membranes  or  other  envelopes 
by  which  the  ovum  or  egg-cell  proper  is  surrounded. 
Thus  in  the  hen's  egg  the  yolk  alone  represents  the  part 
corresponding  to  the  egg-cell,  while  the  white  of  the  egg 
and  the  egg-shell  are  onty  secondary  envelopes,  the  for- 
mer serving  to  nourish,  the  latter  to  protect  the  yolk, 
which  is  the  essential  part,  the  true  egg.  The  various 
envelopes  which  eggs  ever  have,  may  be  classed  under 
four  categories :  First,  a  very  thin  and.delicate  one,  the 
proper  membrane  of  the  cell  itself,  and  which  ought  al- 
ways to  be  distinguished  as  the  vitelline  membrane  ;  sec- 
ond, the  ovarian  envelope,  which  is  secreted  around  the 
egg-cell  by  the  tissues  of  the  ovary  ;  third,  the  envelopes 
secreted  by  the  oviduct,  which  may  form  a  coating  of 
nutritive  material,  or  a  protective  shell,  or  both,  as  in  the 
hen's  egg,  of  which  the  nutritive  white  is  secreted  by  the 
upper  part,  the  calcareous  shell  by  the  middle  part  of  the 
oviduct ;  fourth,  coverings  secreted  by  accessory  glands, 
such  as  the  slime,  in  which  the  eggs  of  snails  are  em- 
bedded, or  the  touch  capsules,  in  which  leeches  lay  their 
eggs.  By  adhering  to  this  classification  it  is  possible  to 
find  one's  way  through  the  labyrinth  of  special  descrip- 
tions. It  is  impossible  to  review  here  the  manifold  vari- 
ations in  the  ovarian  coverings  of  animals,  and  we  shall 
attempt  only  to  describe  those  of  the  higher  forms. 

All  vertebrate  ova  probably  have  two  envelopes  ;  first, 
a  very  thin  inner  one,  the  vitelline  membrane  proper,  and 
second,  a  thicker  ovarian  membrane,  known  as  the  zona 
radiata  or  pellucida.  The  vitelline  membrane  is  described 
by  Heape,  in  the  mole,  as  a  very  thin  but  distinct  mem- 
brane (Fig,  2730,  v.m.),  immediately  against  the  yolk,  sep- 
arated by  a  narrow  space  from  the  zona  ;  it  is  to  be  re- 
garded as  a  product  of  the  ovum  itself.  It  appears  a 
short  time  before  the  ovum  matures,  and  is  most  distinct 
at  the  time  of  the  formation  of  the  polar  globules  ;  its  fate 
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dm  ii  ntal  ion  has  nol  bi  en  ascertained.     Thi 

I   vitelline  membrane  (Dotterhaut)  of  amphibia  is 
real  1  j  the  homologue  of  the  zona(Fromma 

ibl  in  regard  to  I  lie  pr<  this  membi 

in  vertebrates,  ana  especially  in  mammals,  lias  been 
j.i.—--  ■  1  bj  various  writers,  bul  its  existence  seems  to 
me  to  have  been  sufficiently  demonstrated,  Ii  was  6rsl 
di  scribed  bj  Reichi  rt,  in  1841,  and  again  by  II  Meyer, 
in  1842.  In  recent  years  ii  has  been  redescribed  by 
Ed   ..in  Beneden,  by  Heape,  and  others.     Balfour,  in  his 

"  Embryology,"  proi no  •   in   Favor  of  its  occurrence. 

The  ona  radiata  [pelludda  oi  C  E.  v,  Baer),  Fig.  2730, 
i  membrane,  usuallj  of  considerable  thickness,  which 
can  be  distinguished  around  the  ovarian  ovum  quite  early, 
being  al  firsl  very  thin,  but  gradually  increasing  in  thick 
ness  until  it  attains  in  man  a  diameter  of  0.018  to  0.020 
mni.,  in  the  mature  ovum.  In  the  pig  the  diameter  be- 
com<  -  i  i"  '■>  u  ;  in  the  sheep,  7  to  1'.'  n  ;  in  the  cow,  ?  to  8/* 
(Schulin) ,  in  the  m. iic,  s  in  ii  ,,,  according  to  Heape.  In 
the  mature  ovum  it  is  a  tough,  clear,  glistening  mem- 
brane, \  i  ry  resistent  to  acids,  and  soluble  in  alkalies  onlj 
with  difficulty.  It  is  pierced  by  numerous  radiating 
pores,  which  produce  the  appearance  to  which  the  term 
zona  radiata  refers.  These  pores  were  first  observed  by 
Johannes  Midler  ami  Remak  in  fish  eggs,  ami  they  have 
since  been  i  ibserved  in  the  ova  of  many  other  vertebrates, 
including  several  .species  of  mammalia.     It  is  probable 


Fig.  ■•.'■;.'!  ..-  Small  Portion  of  a  fully  fironn  Egg-cell  of  the  Mole.  (After 
Heape.)  A'/..,  Epithelium  of  the  discus  proligerus,  constituting  the  so- 
ci.l  ,  zona  radiata;  P.m.,  vitelline  membrane  ;  px.,  pore 

canal  of  the  zona. 

that  they  always  exist,  despite  the  doubts  expressed  by 
Schulin,  Luidgren,  and  v.  Sehlen.  While  the  ovum  is 
still  in  t he  nan  ,  it  is  surrounded  by  the  cells  of  the  dis- 
cus proligerus;  these  cells  send  processes  through  the 
pores  of  the  /.una  (Fig.  2730).  It  is  now  commonly  sup- 
posed that  these  processes  are  channels  of  nutrition  for 
the  ovum.  The  zona  is  somewhat  granular  in  its  outer 
portion,  next  the  cells  of  the  corona.  Balfour  has  sug- 
gested, ii.  'i  \.  i,\  plausibly  I  think,  that  the  granular  por- 
tion does  nol  belong  to  the  zona,  but  represents  the  re- 
mains of  a  hypothetical  primary  vitelline  membrane, 
within  which  the  i  na  proper  arose  subsequently.  It 
seems  to  me  that  the  zona  radiata  is  to  be  regarded  as  a 
modiffed  intercellular  substance,  and  that  the  processes 
going  through  its  poresareto  be  homologized  with  the 
ordinary  intercellular  protoplasmic  bridges  of  epithelial 

cells. 

Heape  thus  describes  the  pores  of  the  /.una  in  the  mole: 
"The  radially  Btriated  appearance  of  the  zona  has  long 

been   shown  to   lie   due  to   a    Vast    number  uf    line   canals 

passing  radially  through  it.     The  canals,  I  find,  open  on 

the   inner   side   of  the   /ona  by   a   slightly  dilated  mouth, 

while    on   the    outer    side    of  the    /una    they    communicate 

with  the  exterior  by  a  considerably  wider  opening  (Fig. 
2780).  Into  the  external  openings  of  these  canals  I  bave 
been  able  to  trace  prolongations  of  those  cells  of  the  dis- 
cus which  are  immediately  in  contact  therewith  (Fig. 
2730),  ami  there  appears  to  luc  uo  room  to  doubt  that  the 


-  are  thus  rendered  avail- 
aide  for  the  nutriment  and  growth  of  the  ovum." 

Luidgren,  Behlen,  and  Virchow  affirm  that  follicular 
cells    pass   within  the  /una,  hut   1  am    inclined  to   • 
their  statements  with  great  caution.     In  certain  fishes  the 
zona  has  ;,  special  opening,  the  micropyle ;  Barry  and 
others  have  asserted  that  a  micropyle  is  present  in 
malian  ova,  hut  their  opinion  is  uow  generally  belii 
be  ei  roneous. 

The  corona  radiata  is  the  name  given  to  the  em 
of  cells  of  tin    discus  proligerus.   which  adheres 
short    lime  to   the   /ona    radiata    when   the   ovum 

1  Irom  the  Graafian  follicle.  The  corona  may  he 
represented  only  by  a  few  patches  <.f  cells,  or  may  lie  a 
complete  envelope  ;  in  either  case  the  cells  are  entirely 
lost  soon  after  the  ovum  begins  its  descent  through  the 
Fallopian  tube, 

The  disappearance  of  the  zona  has  Keen  speciall'. 
ied  by  Tourneux  et  Hermann  ("C  K.  Soe.  Biol..' 
l*s7,  p.  49),  w  bo  found  that  it  could  he  distinguished  in 
rabbit's  ova  of  ninety-five  hours,  hut  not  in  those  of  one 
hundred  and  sixteen  hours.  According  to  Hensen  the 
/ona  in  guinea  pins  js  ruptured  and  the  ovum  escapes 
during  the  descent  through  the  oviduct. 

5.    <>\l  CATION,  Or    the    escape   of   the    ovum    from   the 

ovary  is  effected  by  the  rupture  of  the  thinner  or  more 
projecting  part  of  the  Graafian  follicle.     The  ovum,  to- 
gether with  some  of  the  discus  proligerus  adherent  to 
it  (the  so-called  corona),  falls  into  the  peritoneal  cavity, 
close  to  tiie  fimbriated   opening  of  the  Fallopian  tube 
(oviduct),  which  it  enters;  its  transit  through  the  peri- 
toneal   cavity   is   very   short.      The  discharge  of  tl 
ha-  bet  □  said  to  take  place  in  the  sheep  and  dog  at  the 
lime  of  heat  only,  and  it  has  been  a  prevalent  view  that 
ovulation   coincided   in   man  with  the  menstrual   i 
According  to   Leopold,   the  rupture  of  the  follicle  may 
take  place  in  women  at  any  period,  although  it  i- 
frequent  about  the  time  of  the  menses.     His  concl 
are  drawn  from  the  very  careful  examination  of  twenty- 
five  pairs  of  ovaries  from  women  whose  menstrual  his- 
tory was  accurately  known. 

The  rupture  of  the  follicle  takes  place  at   tl. 
cula  or  stigma,  the  spot  near  the  surface  of  the  ovary 
where  tin-  follicular  walls  are  thinner  and   less 
cular  than  elsewhere.     The  physiological  mechanism  by 
which  the  rupture  is  effected  has  not  yet  been  accurately 
ascertained.      The    emptied   follicle  fills    up  with   I 
which  forms  a  coagulum  :  the  clot  is  replaced  by  a 
liar  tissue  characterized  by  very  numerous  large  yellow 
cells,  which  impart  the  tint  to  the  whole,  justifying  the 
designation  corpus  luteum  (see  <  tvary). 

(i.  Literature. — The  fullest,  clearest,  and  most  trust- 
worthy account  of  the  ovum  is.  I  think,  unquestionably 
that  ]  .resented  by  From  man  n  in  his  two  admirable  articles 
" Bef ruchtung"  and  "Ei,"  in  the  second  edition  of  Eulen- 
burg's  "  Real-Encyclopadie  der  gesammten  Heilku 
The   literature   is   tin  re   cited  I        .    short 

resumes  are  to   be  found   in    Balfour's   "Comparative 
Embryology,"  Hertwig's  "  Entwickelungsgesehicht 
Menschcn,"  and    the   ninth    edition  of   "  Quain's 
omy."     Exhaustive   analysis  of   the   special  pap 
given  by  Fol  ("  Recherches  sur   la   Fecondation  et  le 
Coininenci  iiu  nt  de  l'HSnogenie,"  Geneve,  1879 
("Bull.  Mus.  Comp.  Zool.,"  v.).     An  invaluable  collation 
of  what  is  known  concerning  the  egg  and  its  em- 
has  been  published  by  II.  Ludwig  ("  Scmp<  r's  Arb 
Bd.  ii.).     Waldeyer  "still  remains  the  best  authority  on 
the  development  of  the  ova  (see  his  "  Eierstock  und  Ei," 
and  his  chapter  in  Strieker's  "  Histology  ").     In  the  prep- 
aration of  this  article  I  have  drawn  freely  from  n.;. 
paper  in  the  Arm  rican  Naturalist  for  February 
from  Frommann  ami  Quain. 

[Notb.— Since  this  article  on  the  Ovum  was  put  in 
type  'i.  Schultze  has  published  his  observations  on  the 
maturation  of  the  amphibian  ovum  in  volume  xlv.  of  the 
/.  itsehr.fQr  ink  Zoologu  .  p.  177.  This  author  has  traced 
the  disappearance  of  the  yolk  nucleus,  so  called  ;  he  denies 
the  existence  of  yolk-plates  except  as  artefacta,  and  finally 
he  describes  the  formation  of  two  polar  globules,  which, 
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on  account  of  their  minute  size,  had  been  overlooked  tm- 
til  now.  The  nucleus  of  the  ripening  amphibian  ovum 
is  very  large  ;  when  maturation  begins  it  approaches  the 
surface  of  the  ovum,  its  membrane  disappears,' and  the 
nucleus  sap  and  most  of  the  chromatine  mingle  with 
the  yolk ;  a  few  fine  chromatine  granules  remain  in  the 
centre  of  the  nucleus  ;  these  fuse  into  irregular  threads, 
which  represent  the  skein  (knauel)  stage  in  the  formation 
of  a  nucleus  spindle.  A  true  though  very  minute  spindle 
is  formed,  and  divides  to  produce  the  first  polar  globule  ; 
a  second  globule  also  is  then  formed  in  a  typical  manner. 
These  observations  arc  important,  as  they  reveal  the  oc- 
currence of  polar  globules  in  a  class  of  animals  in  which 
they  had  not  been  found  by  previous  searchers.  Schultze 
has  Liiveu  an  important  confirmation  of  the  theory  that  in 
all  ova  the  expulsion  of  polar  globules  is  an  important 
step,  probably  the  essential  step,  in  the  maturation  of  the 
ovum.  Charles  Sedgwick  Mitiot. 

OWASSO  SPRING.  Location  and  Post-Office,  Owasso, 
Shiawassee  County,  Mich. 

Access. — By  the  Michigan  Central  (Saginaw  Division), 
the  Detroit,  Grand  Huron  &  Milwaukee,  and  the  Toledo, 
Ann  Arbor  &  North  Michigan  Railroads. 

Analysis. — One  pint  contains  : 

Grains. 

Carbonate  of  magnesia 1.413 

Carbonate  of  iron 1.443 

Carbonate  of  lime    2.228 

Chlorides  of  sodium  and  potassium 0.202 

Silica  and  alumina  0.077 

Total 5.423 

Therapeutic  Properties. — This  is  a  chalybeate  wa- 
ter of  unusual  strength.  Some  doubt  exists  as  to  the 
proportion  of  iron  being  as  great  as  put  down  in  the  table 
of  analysis. 

Owasso  is  situated  in  the  central  part  of  Lower  Michi- 
gan, seventy-eight  miles  northwest  from  Detroit.  It  has 
a  population  of  twenty-five  hundred.  G.  B.  F. 

OXALIC  ACID.  Oxalic  acid,  having  no  medicinal 
virtues,  is  not  officinal  in  the  U.  S.  Pharmacopoeia,  but 
its  important  toxicological  relations  require  for  it  a  brief 
notice.  Oxalic  acid,  H2C204,  2H20,  occurs  in  small, 
colorless,  prismatic  crystals,  looking  enough  like  crystals 
of  inaguesic  sulphate  (Epsom  salt)  to  give  rise  to  mistakes 
in  careless  dispensing.  The  crystals  dissolve  in  alcohol, 
in  eight  parts  of  cold  water,  and  in  one  part  or  less  of 
boiling  water,  the  solutions  being  of  strong  acid  reaction 
and  intensely  sour  to  the  taste. 

Oxalic  acid  and  the  alkaline  oxalates,  which  latter  are 
all  soluble  in  water,  are  powerfully  poisonous,  acting 
mainly  by  virtue  of  intense  irritation,  and  even  causticity, 
but  also  in  part — so  most  authorities  hold — by  virtue  of 
special  affection  of  the  muscular  and  nervous  structures. 
Ringer  considers  that  still  an  additional  factor  in  oxalic- 
acid  poisoning  is  the  precipitation  of  the  soluble  lime  salts 
in  the  blood  by  the  action  of  the  acid  {The  Practitioner, 
vol.  xxxiv.,  p.  81).  Oxalic  acid  itself  is  the  form  of  the 
poison  most  commonly  taken,  and  cases  of  poisoning  by 
the  agent  are  almost  invariably  through  either  accident 
or  suicidal  intent ;  for  the  intensely  sour  taste  of  even  a 
small  quantity  of  the  acid  practically  prevents  successful 
criminal  administration.  In  cases  of  poisoning  a  con- 
siderable quantity — half  an  ounce  or  more — is  commonly 
taken,  and  in  fairly  strong  solution.  The  usual  symptoms 
of  irritant  poisoning  then  set  in,  and  at  once — burning 
pain,  sense  of  constriction  in  the  gullet,  and  speedy  vomit- 
ing of  sour,  brownish,  or  black  matter,  the  dark  colora- 
tion being  due  to  the  presence  of  altered  blood.  Cramps 
— a  reflex  of  the  gastric  pain — are  common,  and  collapse 
may  speedily  follow.  Associated  with  these  symptoms 
may  also  be  sensory  and  motor  disturbances,  supposed 
to  be  due  to  a  direct  neurotic,  action  of  the  poison,  such 
as  numbness  and  formication  in  the  extremities,  and 
spasms,  tonic  or  clonic.  Death  follows  at  variable  pe- 
riodsafter  ingestion,  from  three  minutes,  in  an  exceptional 
case,  to  fourteen  days  in  a  case  proving  secondarily  fatal 
by  starvation.     The  average  period  is  about  an  hour. 


Urine  voided  during  the  poisoning  will  almost  certainly 
develop,  upon  standing,  a  considerable  precipitate  of 
calcic  oxalate  in  the  usual  octahedral  crystals.  The 
most  marked  postmortem  appearance  in  oxalic -acid 
poisoning  is  presented  by  the  mucous  membranes  ex- 
posed to  the  direct  action  of  the  acid,  which  are  com- 
monly of  a  whitish  color  and  softened.  Actual  corro- 
sion is  uncommon,  and  perforation  of  the  stomach  rare. 
Indeed,  the  poison  may  prove  fatal  and  the  gastric  mu- 
cous membrane  show  only  a  slight  congestion,  an  occur- 
rence more  common  where  the  acid  has  been  swallowed 
in  comparatively  high  dilution.  As  regards  fatal  dose, 
the  smallest  reported  is  one  drachm,  and  half  an  ounce 
(about  15.00  Gm.)  will  commonly  kill  unless  treatment 
be  promptly  instituted.  Yet,  as  usual  in  the  history  of 
poisons,  even  double  the  usual  fatal  dose  has  been  taken 
and  survived.  In  the  matter  of  treatment,  the  only 
special  points  in  the  case  of  this  particular  poison  are 
that  the  alkalies  should  be  avoided  for  purposes  of  neu- 
tralization, since  the  oxalates  of  the  alkali-metals  are,  as 
already  said,  soluble  and  poisonous  ;  but  that,  on  the 
other  hand,  calcic  oxalate  is  peculiarly  insoluble  and 
therefore  innocent,  wherefore  lime  compounds — chalk, 
or  whitewash  scraped  from  a  ceiling  or  wall — should  be 
immediately  and  freely  given.  But,  as  is  generally  the 
case  in  irritant  poisoning,  the  damage  is  commonly  done 
before  the  antidote  arrives,  so  that  the  latter  is  of  little 
avail.  Ringer  advocates  the  administration  of  soluble 
calcic  salts,  such  as  the  chloride,  with  the  view  of  carry- 
ing the  precipitation  of  calcic  oxalate  even  to  such  of 
the  acid  as  has  gained  entrance  to  the  circulation. 

Edward  Curtis. 

OXALIC  ACID,  POISONING  BY.  The  salt  obtained 
by  evaporation  of  the  juice  of  o.valis  acetosella,  and  now 
known  as  binoxalate  of  potash,  salt  of  sorrel,  or  salt  of 
lemon,  was  known  at  least  as  early  as  the  middle  of  the 
seventeenth  century,  as  Duclos  makes  mention  of  it  in 
the  "  Memoirs  of  the  Academy  for  1668."  A  century 
later  (in  1773)  oxalic  acid  was  obtained  from  this  salt  by 
Savary.  Subsequently  Scheele  showed  the  oxalic  acid 
obtained  from  sorrel  to  be  identical  with  the  acid  of  sugar 
obtained  by  Bergman,  in  1776,  by  the  action  of  nitric 
acid  upou  sugar. 

The  first  case  of  poisoning  by  oxalic  acid,  of  which  we 
find  record,  occurred  in  England  in  1814  ("  Lond.  Med. 
Repository,"  i.,  382).  In  this  case  the  acid  was  taken  in 
mistake  for  Epsom  salt,  a  mistake  which  has  subse- 
quently become  the  most  frequent  cause  of  oxalic-acid 
poisoning. 

Attempts  at  homicide  by  oxalic  acid  are  of  rare  occur- 
rence, owing  to  the  difficulty  of  disguising  the  taste. 
Yet  Christison  mentions  one  as  having  occurred  in  Eng- 
land in  1827,  and  others  have  been  subsequently  reported 
from  the  same  country,  the  acid  having  been  mLxed  with 
gin,  coffee,  sugar,  tea,  or  buttermilk.  So  far  as  we  can 
learn,  this  poison  has  not  as  yet  been  the  successful  in- 
strument of  murder. 

Notwithstanding  the  very  extensive  use  of  oxalic  acid 
and  the  oxalates  in  the  arts  of  dyeing,  calico-printing, 
etc.,  they  are  as  yet  innocent  of  industrial  poisoning. 

As  many  articles  of  vegetable  diet — beet,  spinach,  rhu- 
barb, sorrel,  etc. — contain  oxalates,  their  use  in  excessive 
quantity  has  been  supposed  by  some  to  be  attended  with 
some  danger  of  poisoning.  As,  however,  the  amount  of 
hj'dropotassic  oxalate  present  is  only  0.75  per  cent.  (=  3 
grains  per  ounce)  in  fresh  (Mitscherlich)  sorrel,  and  much 
less  in  the  other  vegetables,  their  use  in  any  reasonable 
quantity  may  be  considered  as  unattended  with  danger. 

A  more  probable  cause  of  poisoning  is  to  be  found  in 
the  adulteration  of  citric  acid  with  oxalic  acid,  and  the  • 
use  of  the  adulterated  product  in  the  manufacture  of 
medicinal  effervescent  drinks  or  of  cheap  "  lemonade." 

Poisoning  by  oxalic  acid  and  the  oxalates  is  of  very 
rare  occurrence  in  France,  while  in  England,  Germany, 
and  the  United  States  several  cases  occur  annually. 
Briand  gives  a  table  of  94  poisonings  in  France  during 
the  years  1825  to  1832  ;  Flandin  one  of  200  cases  in  the 
years  1841  to  1844 ;  and  Tardieu  one  of  617  criminal 
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poisonings  from   is~il   I  of    oxalic-acid 

poi  oning    is  mentioned   in  either  ol    these  tables,     in 

tnd,  according  to  Taj  lor,  there  were  527  poisonii 
in  which  i  In-  nature  ol  the  poison  «:r  known,  durinj 
years  188*!  and  i*:'.s.  ol  which  19,  or  :'•  6  per  cent.,  were 
ii\  oxalic  arid  According  to  the  "  Reports  of  theRi 
ister-Oeneral  of  Greal  Britain"  there  were,  in  the  year 
1840,  138  suicides  by  poison,  of  which  3,  or  L.45  per 
cent.,  were  bj  oxalic  acid  ;  and  during  the  years  1868  to 
1867,  158 suicides  by  identified  poisons,  ol  which  68,  or 
12.8  per  cent.,  were  bj  oxalic  acid.  During  the  same 
years,  L868  to  1867,  the  total  identified  poisonings  were 
i  625,  of  which  * »< > .  or  1.06  per  cent.,  were  by  oxalic  acid. 
In  the  Berlin  hospitals  there  were  treated,  according  to 
Lesser  and  Schuchardt,  from  1*7<>  to  1878,508  cases  of 
poisoning,  of  \\  liicli  ~  1,  or  -1.7'2  per  cent.,  were  by  oxalic 
acid  The  reports  ol  the  New  York  City  Board  of 
Health  for  the  years  1870  to  187.1  show  84  accidental  poi- 
sonings, of  which  3,  or  3.57  per  cent.,  wen-  by  oxalic 
acid  ;  and  381  suicidal  poisonings,  of  which  -1,  or  1.7:3  per 
cent. .  were  bj  oxalic  acid. 

The  reason  for  the  greater  frequency  of  oxalic  poison- 
ing in  England,  Germany,  and  the  United  Slates  is  to  be 
found  in  the  very  extensive  use  in  those  countries  of  ox- 
alic acid  and  salt  of  lemon  for  household  purposes,  to 
Clean  metallic  vessels  and  to  remove  ink-  .and  fruit  stains 
from  fabrics,  as  well  as  in  the  popular  habit  of  "taking 
a  dose  of  salts"  at  certain  times  of  the  year.  Oxalic 
acid  and  magnesium  sulphate  resemble  each  other  very 
closely  in  appearance,  and  hence  the  former  is  frequently 
taken  by  mistake  for  the  latter. 

Symptoms. — Oxalic  acid  is  both  a  corrosive  and  a  true 
poison,  one  or  the  other  action  predominating  according 
to  the  size  of  the  dose  and  the  degree  of  concentration  of 
the  solution.  If  it  be  taken  in  the  solid  form  or  in  con- 
centrated solution,  as  is  usually  the  case,  the  symptoms 
of  corrosion,  are  the  tirst  to  appear  and  may  be  the  only 
ones  observed.  Hut  if  the  poison  lie  taken  in  dilute  solu- 
tion the  symptoms  of  corrosion  may  be  entirely  absent. 

In  a  typical  case  of  oxalic  acid  poisoning,  the  dose  be- 

ing  in  the  neighbor!) I  of  fifteen  grams (§ss.),  taken 

in  concentrated  solution,  the  patient  experiences  the  first 
effects  of  the  poison  cither  immediately,  during  the  act 
of  swallowing,  or  within  a  few  moments.  In  exceptional 
cases  the  first  appearance  of  symptoms  has  been  delayed 
ten  or  twenty  minutes,  although  larger  doses  were  taken. 

The  strongly  acid  taste  is  observed  and  is  followed  by 

a  sense  of  heat  in  the  mouth,  throat,  and  stomach.  This 
rapidly  increases  in  intensity  until  it  becomes  an  intense, 
burning  pain.  In  some  cases  the  pain  is  accompanied  by 
a  sense  of  constriction  of  the  throat  and  of  impending 
suffocation.  The  act  of  swallowing  is  performed  with 
difficulty,  and.  later,  the  voice  becomes  fainter  and  husky, 
and  sometimes  completely  extinguished.  Within  ten  or 
fifteen  minutes  violent  and  persistent  vomiting  begins  in 
almost  every  case.  The  vomited  matters  are  most  fre- 
quently of  a  "  coffee  ground  "  character,  and  separate  on 
standing  into  two  layers;  the  upper  a  clear,  yellowish, 
and  strongly  acid  liquid;  the  lower  a  thick,  red-brown 
sediment  of  altered  blood.  <  tccasionally  true  hsmateme- 
sis  is  observed,  In  eases  in  which  the  poison  has  been 
taken  in  small  quantity  and  in  dilute  solution,  the  vom- 
ited matters  may  be  free  from  blood.  In  some  cases  pi  r- 
sistent  vomiting  an  1  pain,  and,  later,  persistent  purging 
Of  B  bloody  material  are  the  only  symptoms  and  they 
may  continue,  with  or  without  intermission,  for  live,  six, 
oi' -even  days.     Death  finally  occurs  from  exhaustion  in 

from  five  to  ten  daj  s. 

When  very  large  doses  have  been  taken  (80  to  60 
grams  =  Sj.-Sij.),  alter  vomiting,  the  patient  may  go 
into  b  state  of  collapse  and  die  within  five  minutes. 

The  lips,  mouth,  and  fauces  arc.  shortly  after  the  poi- 
son has  been  taken  in  solution,  reddened,  swollen,  and 
painful,  Later  they  become  paler,  and  finally,  sometimes 
within  an  hour,  of  a  dirty,  ashen-white  hue.  either 
throughout  or  in  patches  The  tonsils  and  uvula  are 
much  swollen      There  is  severe  thirst. 

B i   the  symptoms  due  to  the  true  poisonous  action 

of  the  acid  are  added  to  those  caused  by  its  immediate 


corrosive  action  upon  the  alimentary  canal.  Thecouw 
tenance  is   pale,  anxious,   and  haggard,    the  upper  lip 

trembling,  the  lower  jaw  relaxed.     The  surface  is  bathed 

iii  a  cola,  clammy  perspiration.     The  fingers  are  senrh 

Hexed  and  rigid,  and  the  nails  blue.  The  eyes  an-  glazed 
and  the  pupils  contracted,  There  is  sometimes  persistent 
hiccough.  The  pulse  is  small  and  thready,  sometimes  in- 
termittent or  imperceptible.  There  is  general  numbness 
and  a  sense  of  tingling  or  cramps  in  the  upper  and  lower 
extremities.  Abdominal  pain  is  no  longer  complained 
of,  although  the  abdomen  may  remain  tender  to  pi. 
but  the  patient  suffers  violent  lumbar  pains,  shooting 
down  into  the  lower  extremities.  The  respiration  is  quick 
and  labored.  The  skin  in  souk;  cases  is  marked  with  an 
e.xanthein  resembling  that  of  roseola.  The  urine  is  fre- 
quently retained,  and  that  removed  by  the  catheter  con- 
tains albumen  in  large  quantity,  epithelium,  granular 
or  hyaline  casts,  and  crystals  of  calcium  oxalate. 

of  recovery,  the  urine  remains  purulent 
for  several  weeks. 

Sometimes   there  are  violent   spasms  of  a  tetanic  char- 
acter; more  rarely  delirium.      In  cases  of  recover} 
modic  twitchings  may  continue  for  a  month. 

In  exceptional  cases  (usually,  though  not  always 
in  which  a  small  dose  has  been  taken  i  the  patient  rapidly 
becomes  stupid,  S'  iii i nolent ,  and  unconscious.     This  con- 
dition has  been  known  to  pass  into  one  of  coma,  terminat- 
ing in  death  i  Tidy  :   LaTUet,  1872,  ii..  41). 

Like  the  mineral  acids  and  alkalies,  oxalic  acid  n;.,v 
cause  death  secondarily,  tilter  partial  recovery,  by  star- 
vation, due  to  extensive  destruction  of  gastric  and  intes- 
tinal mucous  membrane.  This  was  observed  in  an  early 
case  by  Fraser  (Ediiib.  Jifo/.  Journ.,  xiv.,  1818,  p 
in  which  death  by  inanition  followed  in  fourteen  days 
from  the  effects  of  a  dose  of  §  ss.  (15.5  Gm. )  of  the  acid. 

The  immediate  cause  of  death  in  oxalic-acid  poisoning 
may  be,  therefore,  either  collapse,  paralysis  of  the  heart, 
or  inanition. 

Dru  \tto\-. — The  duration  of  a  case  of  oxalic  poisoning 
is  usually  short  if  it  terminate  in  death  ;  but  if  the  patient 
recover  the  case  is  generally  protracted  through  several 
days.  Of  ~"2  eases  ending  in  death,  9  died  within  half  an 
hour,  3  in  from  one  to  twelve  hours,  3  in  from  twelve  to 
twenty-four  hours,  and  7  in  from  two  to  fourteen  days, 
of  1-1  cases  terminating  in  recovery,  in  which  the  time  of 
discharge  is  mentioned,  3  recovered  within  one  day.  4  in 
from  one  to  live  days,  4  in  from  five  to  ten  days,  and  3 
ill  from  ten  days  to  three  months.  The  shortest  recorded 
duration  of  a  fatal  case  is  three  minutes,  the  longest 
fourteen  days. 

Lethal  Dose. — The  following  tabulation  of  fit 
cases  will  illustrate  the  difficulty  of  fixing  this  quantity 

definitely  : 

K     <\cry.  DeAth. 

Undetermined 5  11 

4.00  grams  =  (3j) 1  1 

7.76     '•      =(3ij.) 3  1 

11.66     '•      =  (3"j.) 1  1 

15.50      "       =  (3iv.) 6  2 

8    •■     =  (:vj.) o  a 

27.22      -  =  (3vij.) 0  1 

'  =(5j.) 7  7 

5      "  =  I  jj'.,) 1  0 

46.66     •'  =  [lias.) 1  0 

25  *» 

From  this  it  will  be  seen  that  one-half  of  those  who  have 
taken  over  four  grams  (  I  j.)  have  died  :  and  that  the 
deaths  and  recoveries  arc  nearly  evenly  balanced  with  all 
doses  below  thirty  grams  (  :  j.). 

TREATMENT. — The  firs!  indication,  and  one  which  ad- 
mits of  little  delay,  is  the  neutralization  of  the  acid  in 
such  a  manner  as  to  bring  about  the  formation  of  an  in- 
soluble oxalate,  and  thus  prevent  further  corrosion  and 
absorption.  For  this  purpose  the  alkaline  carbons 
useless,  because,  although  they  neutralize  the  acid  and 
thus  prevent  further  corrosion,  the  salts  formed  are  solu- 
ble and  as  poisonous  as  the  acid  itself.  The  old  dire* 
tion  to  "  scrape  the  wall"  and  administer  the  scrapings, 
was  well  enough  so  long  as  whitewashed  walls  were  in 
vogue  ;  but  to  administer  the  scrapings  of  a  modern  plas- 
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tered  wall  is  of  no  benefit,  as  the  sulphate  of  calcium  so 
given  is  incapable  of  neutralizing  oxalic  acid,  or  of  con- 
verting it  into  an  insoluble  salt.  The  best  antidote  is 
milk  of  lime,  i.e.,  lime-water  holding  a  large  excess  of 
calcic  hydrate  in  suspension,  or  a  similar  preparation  of 
magnesia.  The  carbonates  and  bicarbonates  of  calcium, 
magnesium,  sodium,  and  potassium  are  not  to  be  recom- 
mended, owing  to  the  volume  of  gas  which  they  must 
necessarily  generate  if  they  be  of  any  service  at  all ;  and 
for  the  further  reason,  in  the  case  of  the  alkaline  carbo- 
nates and  bicarbonates,  that  although  they  may  prevent 
the  corrosive  action  of  the  acid,  the  oxalates  which  they 
produce  are  possessed  of  as  actively  poisonous  qualities 
as  the  free  acid.  The  use  of  the  stomach-pump  is  dis- 
tinctly contraindicated.  Emetics  are  rarely  called  for, 
as  persistent  vomiting  is  one  of  the  most  characteristic 
effects  of  the  poison.  In  the  rare  cases,  however,  in- 
which  vomiting  does  not  occur  as  a  result  of  the  poison- 
ing, emetics  may  be  given,  but  only  after  early  neutrali- 
zation of  the  acid.  In  no  case  should  warm  water  be 
given  with  a  view  to  producing  emesis  ;  and,  until  the 
acid  has  been  neutralized,  the  amount  of  liquid  of  any 
kind  taken  by  the  patient  should  be  as  small  as  possible. 
Opium  may  be  given  to  allay  pain,  and  stimulants  in  the 
stage  of  collapse. 

Post  -  mortem  Appearances.  —  The  lips,  tongue, 
mouth,  and  oesophagus  are  of  an  opaque,  yellowish- 
white  color,  sometimes  marked  with  patches  of  a  reddish 
hue.  The  stomach  is  contracted,  and  in  many  cases  con- 
tains a  thick,  gelatinous,  reddish-brown  and  acid  liquid, 
somewhat,  similar  to  the  "coffee-ground"  material  vom- 
ited during  life.  The  peritoneal  surface  of  the  organ,  as 
well  as  the  mesentery  and  the  greater  portion  of  the  peri- 
toneal surface  of  the  intestines,  are  marked  by  blood-ves- 
sels tilled  with  dark,  fluid  blood.  The  mucous  surface 
of  the  stomach  is  strongly  corrugated,  and  in  most  cases 
presents  a  uniform,  bright  red  color  in  the  elevations  and 
depressions,  except  in  so  far  as  it  may  have  been  changed 
to  brown,  or  even  black,  by  post-mortem  action.  In 
some  cases  the  mucous  surface  is,  either  in  part  or  in 
whole,  pale,  opaque,  or  translucent,  and  marked  with  a 
coarse,  ramiform  vascularity  of  the  submucous  tissue. 
The  mucous  membrane,  where  it  remains,  is  soft,  pulpy, 
and  easily  detached.  Although  perforation  has  been  ob- 
served, it  is  of  rare  occurrence.  Crystals  of  oxalic  acid, 
or  of  hydropotassic  oxalate  are  not  frequently  found  in 
the  stomach,  although  Lesser  figures  a  case  (Atlas,  t.  viii., 
fig.  1),  in  which  the  patient  died  within  ten  minutes ; 
and  the  almost  uniformly  pale  and  much  contracted  stom- 
ach was  found  plentifully  lined  with  crystals  of  hydro- 
potassic oxalate.  Microscopic  crystals  of  calcium  oxa- 
late are,  however,  found  in  many  cases  in  the  stomach 
and  intestines,  particularly  in  cases  in  which  death  has 
followed,  not  within  a  few  moments,  but  in  the  course  of 
from  three  to  six  hours.  A  microscopic  examination  of 
a  section  of  kidney  reveals  the  presence  of  amorphous 
and  crystalline  oxalate  in  the  tubules,  even  in  rapidly  fatal 
cases  (Lesser,  I.e.,  t.  vii.,  fig.  3). 

Analysis. — The  parts  to  be  examined  are  the  stomach 
and  intestines  and  their  contents,  the  liver,  kidneys,  and 
urine  ;  also  vomited  matters. 

The  contents  of  the  stomach  and  the  vomited  matters 
are  strongly  acid  in  reaction,  unless  antidotes  have  been 
administered,  in  which  case  they  may  be  neutral,  or  even 
alkaline. 

In  a  systematic  analysis  the  acid,  or  its  salts,  are  to  be 
found  in  the  residue  of  the  portion  examined  for  prussic 
acid  and  other  volatile  poisons,  or  in  the  aqueous  liquid 
which  has  been  treated  with  solvents  for  the  separation 
of  glucosides  and  alkaloids.  If  oxalic  acid  or  oxalates 
done  are  to  be  sought  for,  the  materials  are  to  be  treated 
directly  as  below. 

It  must  be  remembered  that  the  acid  sought  may  be 
present  either  in  the  free  state,  in  combination  as  a  solu- 
ble oxalate,  or,  in  consequence  of  the  administration  of 
antidotes,  as  the  insoluble  oxalate  of  calcium,  or  the  very 
sparingly  soluble  oxalate  of  magnesium. 

The  substance  under  examination,  if  acid,  is  to  be  first 
extracted  with  water,  the  solution  filtered,  the  filtrate 


evaporated  over  the  water-bath,  the  residue  extracted 
with  alcohol,  the  filtered  alcoholic  solution  evaporated, 
and  the  residue  redissolved  in  a  small  quantity  of  water. 
The  solution  so  obtained  (No.  1)  will  contain  any  free 
oxalic  acid  which  may  have  been  present.  The  material 
left  undissolved  by  alcohol  in  the  preparation  of  solution 
No.  1.  is  next  to  be  extracted  with  alcohol,  acidulated 
with  hydrochloric  acid,  the  solution  filtered  and  evap- 
orated,"and  the  residue  redissolved  in  a  small  quantity  of 
water.  This  solution  (No.  2)  will  contain  any  oxalic 
acid  which  may  have  been  present  in  the  form  of  a  solu- 
ble oxalate.  Lastly,  the  substance  left  undissolved  by 
water  in  the  preparation  of  solution  No.  1  is  to  be  treated 
with  a  sufficient  amount  of  solution  of  carbonate  (not 
hydrate)  of  potassium  to  render  it  distinctly  alkaJine,  and 
boiled  for  two  hours.  The  solution  is  filtered  and  evap- 
orated, the  residue  extracted  with  alcohol  acidulated  with 
hydrochloric  acid,  the  solution  filtered  and  evaporated, 
and  the  residue  redissolved  in  water.  This  solution  (No. 
3)  will  contain  oxalic  acid,  if  it  were  present,  in  the  form 
of  an  insoluble  oxalate. 

The  tests  for  oxalic  acid  are  then  to  be  applied  to  the 
three  solutions. 

The  urine,  contents  of  stomach,  and  vomited  matters 
should  also  be  examined  microscopically  for  crystals  of 
calcium  oxalate. 

The  detection  of  a  mere  (race  of  oxalic  acid  can  only  be 
of  value  as  corroborative  evidence  in  a  case  of  suspected 
poisoning  by  that  substance,  owing  to  the  normal  pres- 
ence of  oxalates  in  articles  of  food  and  in  the  human 
economy. 

Tests. — 1.  A  solution  of  a  calcium  salt  produces,  in 
neutral  or  alkaline  solutions,  a  white  precipitate  which 
redissolves  in  hydrochloric  acid. 

2.  Argentic  nitrate  solution  produces  a  white  precipi- 
tate which  dissolves  in  ammonium  hydrate  solution  and 
also  in  nitric  acid.  If  the  liquid  containing  the  precipi- 
tate be  boiled,  the  latter  does  not  darken  If  the  pre- 
cipitate be  collected,  dried,  and  heated  upon  a  strip  of 
platinum  foil,  it  explodes. 

3.  Lead  acetate  solution,  in  solutions  of  oxalates  which 
are  not  too  dilute,  produces  a  white  precipitate  which  is 
soluble  in  nitric  acid,  but  insoluble  in  acetic  acid.  , 

R.  A.  Witthaus. 

OX  GALL  (Fel  Boris,  U.  S.  Ph.;  Bile  de  Boevf,  Codex 
Med.).  The  gall  of  the  domestic  ox,  Bos  Taurus  Linn., 
taken  from  the  gall-bladder  soon  after  killing,  and  used 
or  purified  at  once.  "  A  brownish-green  or  dark  green, 
somewhat  viscid  liquid,  having  a  peculiar  odor,  a  dis- 
agreeable, bitter  taste,  and  a  neutral  or  faintly  alkaline 
reaction."  For  medicinal  use  the  crude  Ox  Gall  is  further 
prepared  either  by  simple  evaporation  or  by  purification. 
The  following  methods  are  officinal : 

1.  Inspissated  Ox  Gall  (Fel  Boris  Tfispissatum,  U.  S. 
Ph.),  made  by  heating  it  to  a  moderate  degree  ("  not  ex- 
ceeding 80°  C.  [17(F  F.]"),  straining  and  evaporating  to 
fifteen  per  cent,  of  its  original  weight.  It  is  an  extracti- 
form  mass  of  suitable  consistence  for  pills. 

2.  Purified  Ox  Gall  (Fel  Boris  Purificatum,  U.  S.  Ph.; 
Fel  Boriimm  Purificatum,  Br.  Ph.)  is  made  by  evaporat- 
ing the  crude  Ox  Gall  to  one-third,  mixing  with  an  equal 
quantity  of  alcohol,  allowing  the  mixture  to  stand  for 
coagulation  of  mucus,  etc.,  and  then  decanting,  filtering, 
and  evaporating  to  a  soft  solid.  The  preparations  are 
essentially  duplicates  of  each  other,  or,  at  least,  the  latter 
has  all  the  advantages  of  the  other  besides  that  of  the 
separation  of  the  useless  part  precipitated  by  the  alcohol. 
Purified  Ox  Gall  is  thus  described  in  the  Pharmacopoeia  : 
"A  yellowish-green,  soft-solid,  having  a  peculiar  odor, 
and  a  partly  sweet  and  partly  bitter  taste.  It  is  very 
soluble  in  water  and  in  alcohol.  A  solution  of  1  part  of 
Purified  Ox  Gall  in  about  100  parts  of  water  behaves 
toward  sugar  and  sulphuric  acid  as  the  solution  men- 
tioned under  Ox  Gall.*    The  aqueous  solution  of  Puri- 

*  I.e.,  ten  grams  of  it,  when  treated  with  mie  drop  of  a  twenty-per  cent, 
aqueous  solution  of  sugar,  and  then  with  sulphuric  acid  cautiously 
added  .  .  .  gradually  acquire  a  cherry-red  color,  changing  succes- 
sively to  carmine,  purple,  and  violet. 
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fled  Ox  Gall  should  yield  ii"  precipitate  on  the  addition 

Of  air,. hoi,' 

Composition.     This  complex  substance  In  its  crude 
condition  consists  of  about  ten  pet  cenl    ol  solids  and 
ninetj  of  water.     The  mosl  important  solid  constitui 
are  the  sodium  laltt  acids,  and 

■  ral  ii"t  very  well  distinguished  coloring  matter* 

Besides  these  it  also  contains  a 
number  of  decomposition  products,  cliolesU  rin,  urea,  < 
naefati  and  m  ucus. 

Action  lnd  Use.     Without  borately  into  the 

action  of  bile,  ii  maj  be  Baid  that  Ox  (Jail  appears  to 
quicken  the  absorption  of  fats  and  to  increase  peristalsis. 
In  this  latter  way  ii  acts  as  a  mild  laxative.  It  may 
also  prevent,  in  some  degree,  the  decomposition  of  the 
intestinal  contents.  Ii  due-,  not  assist  in  the  digestion 
of  starchj  food,  however,  and  it  distinctly  interferes 
with  stomach  (peptic)  digestion.  This  medicine  is,  there- 
fore, indicated  in  constipation  with  intestinal  dyspepsia 
and  nial  assimilation  of  fat.  In  gastric  dyspepsia  it 
ought  t"  be  injurious,  and  is  occasionally  irritating.  It 
is.  nil  the  whole,  seldom  that  other  remedies  will  not  en- 
tirely fill  its  place,  and.  although  an  Old  remedy  and  long 

tried,  it  had  fallen  nearly  out  of  use  until  recently.  It 
will,  probably,  soon  be  again  obsolete. 

Administration. — The  purified  preparation,  winch  is 
the  i>ne  to  be  used,  may  be  made  into  pills  or  a  bolus. 
Dose  from  five  to  ten  centigrams  (i  to  1  <Jm.  =  gr.  viij. 

ad  XV.).  "  Cholate  Of  Sodium,"  an  impure  preparation 
of  the  biliary  salts,  is  lo   be  had,  dose  from  one-third   to 

one-half  as  much  as  the  former.  Brunton  recommends  a 
coating  of  h  ratin  to  prevent  the  solution  of  the  pills  in 
the  stomach, 

Allied  Drugs. — Pancreatin  is  also  used  for  intes- 
tinal indigestion.  Salines  and  the  resinous  laxatives  are 
generally  given  in  conditions  .similar  to  those  mentioned 
as  indicating  Ox  Gall.  H".  P.  JMles. 

OXYGEN.     Oxygen  is  not  recognized  in  the  V.   8. 

Pharmacopoeia  as  a  drug,  but  is  yet  used  in  medicine  to 
a  certain  extent,  generally  by  inhalation,  either  of  the 
pure  gas,  or  of  the  same  mingled  with  from  one  to  four 
vplumes  of  atmospheric  air  or  of  nitrogen  monoxide 
(nitrous  oxide  gas).  Oxygen  is  a  colorless,  odorless,  and 
tasteless  gas,  and  is,  when  pure,  distinctly  irritant  to  sen- 
sitive parts,  lis  main  medical  interest  centres  upon  the 
phenomena  which  follow  the  inhalation  of  the  gas  in 
greater  concentration  than  is  the  Case  in  the  atmosphere. 

Continuouslj  inhaled,  pure,  the  irritant  effects  of  0x3 

are  considerable  ;  mice  immersed  in  an  atmosphere  of 
pure  oxygen  die  after  three  days  with  congested  and 
inflamed  lung8.  With  inhalations  too  short  to  excite  lo- 
cal mischief,  the  question  naturally  arises  whether  an 

atmosphere  abnormally  rich   in   oxygen  does  or  does  not 

tend  lo  determine  abnormal  absorption  of  the  gas  into 
the  blood,  and  so  a  quickening  of  the  oxidations  con- 
cerned in  vital  processes.  Opposite  opinions  have  been 
hehl  on  this  question.  The  one  view  (Regnault  and 
others)  is  that  with  healthy  lungs  the  blood  normally 
takes  from  ordinary  atmosphere  all  the  oxygen  that  ii  is 
physiologicallj  capable  of  absorbing,  so  thai  the  present- 
ment to  it  of  an  air  containing  an  increased  proportion 
of  the  gas  can  have  no  effect  on  the  absorption  rale.  But 
a  considerable  number  of  experiments  and  observations 
of  various  kinds  seem  to  oppose  this  view,  and  lead  to  the 
belief  that  crowding  the  bums  with  oxygen  does  also 
crowd  the  blood  with  the  gas.  Thus,  during  oxygen  in- 
halations grahulation-tissue  has  been  observed  to  grow 
quicklj  ruddier  in  line  1  Demarqua]  I,  expired  carbon  di- 
oxide 10  double  in  amount  (Allen  and  Pepys,  Limousin), 
and  excreted  uric  acid  io  lessen  in  quantity,  presumably 
by  undergoing  oxidation  within  the  system  (Kollman). 
Whichever  answer  to  the  question  be  the  true  one,  no 
marked  symptom  pointing  to  any  serious  derangi  rn<  at 
of  physiological  processes  occurs  when  a  moderate  in- 
halation is  practised  by  one  in  health.  The  gas,  even 
when  pure,  is  pleasant!]  respirable,  and  from  fifteen  to 
thirty  litres  (from  four  to  eight  gallons,  about)  can  be  in- 
haled with  little  other  obvious  effect  than  a  feeling  of 


ral  warmth  and  nervous  exhilaration,  witli  occasion- 
ally a  little  giddiness  and  quickening  of  the  pulse-rate. 
ISut  while  the  effects  in  health  an-  comparatively  negative, 
il  is  far  Otherwise  when  an  oxygen  inhalation  is  under- 
taken by  one  suffering  for  want  of  a  sufficiency  of  oxy- 
gen because  of  some  impediment  to  the  full  exercia 
tin  respiratory  function,  such  a-  may  he  caused  hy  asth- 
ma, emphysema,  cardiac  disease,  <  roup,  diphtheria,  etc. 
In  such  case  the  distress,  because  of  the  insufficiency  of 
the  air  supply,  lends  to  he  eon,;  hy  the  higher 

oxygenation  of  the  same,  and  the  d\  spnu-a  may  be  greatly 
abated,  or  even,  for  the  time,  wholh  abrogated.  Anil 
the  relief  may  persist,  of  course  in  keeping  with  the  char- 
acter of  the  case,  for  a  longer  or  shorter  time  after  dis- 
continuance of  the  inhalation.  Similar  relief  by  respira- 
tion o|  oxygen  is  afforded  in  cases  of  asphyxia  from 
irrespirable  or  noxious  uases  such  a-  carbon  monoxide 
or  the  poisoned  air  of  Bewers. 

The  therapeutic  applications  of  oxygen  are.  first  in 
importance,  the  administration  of  the  gas  by  inhalation 
for  the  relief  of  dyspnoea  or  asphyxia  in  the  circumstai 
above  described.  Inhalations  have  also  been  pracl 
with  the  view  of  quickening  the  processes  of  physiologi- 
cal chemistry  and  so  determining  better  nutrition  "in 
chronic  cachectic  States,  such  as  ana-inia.  chlorosis,  tu- 
berculosis, etc.  The  results  of  this  latter  therapeusis 
have  not,  however,  been  very  striking.  Under  any  cir- 
cumstances the  existence  of  ulceration  or  active  inflam- 
mation within  the  air-passages  had  better  be  accepted 
as  contraindicating  oxygen-inhalation,  unless  the  LrM8  he 
well  diluted.  In  appropriate  eases,  from  four  to  sjv 
litres  lone  to  four  gallons,  about)  may  be  inhaled  at  a  sit- 
ting, two  or  three  times  a  day,  pure  or  diluted  with  air, 
from  one  to  four  volumes,  according  to  the  urgency  of 
the  case.  The  gas  inusi  be  known  to  be  pure,  in'the 
chemical  sense  of  the  word,  and  i.s  best  administered  by 
means  of  the  ban--  devised  for  the  giving  of  nitrous  oxide 
gas.  But  whether  the  <_ras  be  drawn  from  a  bat:  or  from 
a  gasometer,  the  inhalation  should  be  by  means  of  a 
mouthpiece  so  fitted  with  valves  as  that  the  products  of 
expiration  shall  not  pass  into  the  apparatus  to  mingle 
with  the  nases  to  be  respired.  In  order  lo  obtain  dilution 
with  air  the  simples!  expedient  is  to  leave  the  nostrils 
open  to  inhale  the  atmosphere,  while  the  mouth  inhales 
OXj  gen. 

Oxj  gen  has  also  been  used  locally  for  the  vivifying  of 
tissues  disposed  to  ulceration  or  gangrene,  with  repi 
benefit.     The  practice  is  certainly  not  a  common  one  in 
the  United  States.     The  gas  is  applied  in  jet  upon  the  af- 
fected  parts. 

Oxygen  is  supplied  for  medical  use  in  iron  cylinders, 
generally  condensed  so  that  a  <\  linder  holding  from  one 
hundred  to  tWo  hundred  gallons  is  of  a  size  easily  handled 
and  stored.  From  such  reservoirs  a  bag  or  gasometer  is 
Charged  tor  the  individual  inhalations.  Where  1 
cylinders  are  not  procurable,  oxygen  may  be  obtained  by 
the  usual  procedure  of  heating  potassic  chlorate  with  ad- 
mixture of  a  little  manganese  dioxid< — this  addition  in 
sonic  w ay  determining  the  decomposition  of  the  chlorate 
at  a  li  iw  er  temperature  than  would  otherwise  be  required. 
The  manganese  compound  must  be  free  from  adultera- 
with  carbon  (such  as  occurs  in  some  commercial 
samples  by  the  accidental  or  intentional  addition  of 
pounded  eoali.  else  a  dangerous  explosion  may  result.  It 
is  best,  therefore,  to  test  an  untried  sample  by  heath.. 
little  of  it  with  a  little  potassic  chlorate  in  a  test-tu 
where  the  small  scale  of  a  possible  explosion  will  do  no 
serious  mischief.  For  the  making,  the  mixed  si 
are  heated  in  a  closed  retort  or  flask,  from  which  a  tube 
leads  through  an  intervening  wash-bottle,  containing 
caustic  soda  solution,  to  a  gasometer  or  jar  tilled  with 
water  and  inverted  in  a  pneumatic  trough,  or  to  tin 
from  which  the  inhalations  are  made.  The  first  portions 
Of  gas  that  come  over  Should  be  allowed  to  escape  before 
action  is  made  with  the  w  ash -hot  lie.  And  this  wash- 
bottle  is  an  all-important  feature  of  the  apparatus,  the 
passage  of  the  oxygen  through  soda  being  necessary  to 
free  the  gas  from  contamination  with  carbon  dioxide  and 
chlorine.     The  connecting  tube  of  the  apparatus  should 
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be  of  good  size,  since  the  gas,  when  once  it  begins  to  dis- 
engage, comes  over  in  great  volume.  For  the  same  rea- 
son the  beat  should  be  carefully  watched  and  regulated 
during  the  operation,  to  avoid  too  furious  action.  For 
each  litre  (about  one  quart)  of  oxygen  required,  3.4G  6m. 
(about  fifty-three  and  a  half  grains)  of  potassic  chlorate 
•will  be  needed.  The  salt  must  be  well  powdered,  and 
mixed  with  one-eighth  of  its  weight,  or  thereabouts,  of 
powdered  and  pure  black  oxide  of  manganese. 

Edward  Curtis. 

OZ^NA,  from  b&tv,  to  stink,  or  bi,aiva,  a  fish  possess- 
ing a  fetid  odor.  Synonyms  :  Fetid  Catarrh,  Scrofulous 
Ozaena,  Fetid  Coryza,  Strumous  Catarrh,  Stinknase  (Ger.), 
Punaisie  (Fr.),  Fcetor  Narium,  and  Dysodia  Narium 
(Lat.). 

Definition. — By  true  or  simple  ozaena  (rhinitis  chron- 
ica atrophicans  foetida),  names  preferred  by  the  writer, 
is  meant  an  affection  limited  to  the  nares,  in  which  there 
is  no  ulceration  or  diseased  bone,  the  fetid  odor  depend- 
ing on  changes  in  the  retained  secretions. 

The  disease,  of  course,  may  be  modified  by  diathesis, 
but  is  not  dependent  thereon. 

Preliminary  Remarks. — The  above  names  are  ap- 
plied to  a  condition  of  the  nares  in  which  a  stinking,  and, 
to  some  extent,  characteristic  odor  is  exhaled.  This  odor 
is  SMi  generis,  but  has  been  improperly  likened  to  the 
peculiar  smell  of  a  mashed  bedbug  or  chintz. 

There  exists  considerable  ambiguity  concerning  the 
application  and  exact  significance  of  ozsena,  and  although 
originating  in  the  earliest  period  of  medicine  the  word 
bas  acquired  a  large  and  rather  indefinite  use,  even  in 
modern  times. 

Brochin  prefers  to  describe  the  condition  as  an  in- 
firmity, not  esteeming  it  a  disease  proper. 

The  term,  when  unqualified,  is  quite  as  indefinite  and 
vague  to  a  scientific  mind  as  the  generic  expressions 
pain,  fever,  inflammation,  or  dropsy  ;  all  of  which  phe- 
nomena may  owe  their  existence  to  diverse  causes. 

A  mere  stench  exhaled  from  the  nares  may  originate 
from  disease  of  the  accessory  sinuses,  from  rhinoliths, 
from  the  presence  of  some  external  foreign  body,  from 
disease  of  the  osseous  or  cartilaginous  framework,  from 
cancer,  from  lupus,  from  syphilis,  and  other  causes,  buf 
the  ozsena  (stench)  is  symptomatic  only  of  these  disorders. 

Until  very  recently  any  affection  of  the  nasal  passages 
in  which  the  expired  air  was  fetid  -was  called  ozaena  ; 
hence,  diseases  differing  widely  as  to  symptoms,  course, 
and  treatment  were  included  under  this  rather  broad 
category. 

The  writer  fails  to  appreciate  in  what  manner  limit- 
ing the  word  ozaena  to  those  fetid  diseases  of  the  acces- 
sory sinuses  whose  prominent  symptoms  are  manifested 
in  the  nares,  can  lead  to  a  simplification  of  the  question. 

The  retention,  then,  of  this  word  in  medical  nomenclat- 
ure is  unfortunate,  and  its  use,  except  as  hereafter  to  be 
indicated,  calculated  to  promote  confusion. 

Ozsena  is  by  no  means  to  be  classed  as  a  separate  and 
distinct  disease,  but  rather  as  an  attendant  of  several  nasal 
affections,  particularly  atrophic  rhinitis. 

The  writer  further  believes  that  ulceration  of  the  nasal 
mucous  membrane  rarely,  if  ever,  occurs  in  true  ozaena, 
and  he  considers  the  retention  and  decomposition  of  nasal 
secretions  an  essential  factor  in  the  production  of  the 
stench  accompanying  the  affection. 

Clinically,  lie  is  satisfied  that  the  fetidness  of  the  odor 
is  proportionate  to  the  length  of  time  the  incrustations 
remain  in  the  nasal  cavities. 

In  the  present  contribution  he  will,  so  far  as  is  consist- 
ent with  fact,  have  respect  for  the  above  indicated  prop- 
ositions, which  are  briefly  the  expression  of  his  indi- 
vidual views  concerning  this  unsettled  question. 

Historical. — Well-nigh  all  ancient  writers  considered 
ozaena  as  associated  with,  and  dependent  upon,  the  pres- 
ence of  ulcers  within  the  nares. 

Celsus  (40  b.c.  to  20  a.d.)  says,  "  The  Greeks  gave  the 
name  ozaena  to  nasal  ulcers  covered  with  crusts  of  a 
stinking  odor." 

Galen  (second  century)  defines  ozsena  as  "an  ulcera- 


tion in  the  depths  of  the  nostrils  causing  a  discharge  and 
a  bad  odor." 

Both  Pliny  (first  century)  and  ^Etius  (fifth  century) 
speak  of  the  therapeutic  management  of  ozsena,  the  lat- 
ter recommending  for  its  cure  insufflations  of  various 
medicaments,  and  also  the  introduction  of  medicated 
pledgets  within  the  nostrils. 

The  treatment  instituted  by  Rufus  (second  century), 
Rhazes (ninth century),  Avicenna  (tenth century),  Forestus 
(sixteenth  century),  and  others,  was,  primarily,  detergent, 
and,  secondarily,  directed  to  drying  up  the  ulcers. 

Actuarius  (fourteenth  century)  seems  not  to  have  re- 
garded ulceration  as  a  constant  accompaniment  of  ozaena, 
but  calls  especial  attention  to  the  odor  emitted  from  de- 
composed nasal  secretions. 

Alexander  Tralliauus  (sixth  century)  and  Pare  (six- 
teenth century)  entertained  essentially  the  opinions  pro- 
mulgated by  Galen  at  an  earlier  period,  while  Fabricius  ab 
Acquapendente  (sixteenth  century)  and  Thomas  Mayern 
(seventeenth  century)  thought  syphilis  the  leading  causa 
morbi. 

Reininger  (1722)  and  Giinz  attributed  ozaena  to  the  pu- 
trefaction of  secretions  retained  in  the  frontal,  ethmoidal, 
sphenoidal,  and  maxillary  sinuses,  a  theory  which  has 
been  urged  more  recently  by  Michel  and  Rouge. 

Sauvages  (1771)  was,  I  find,  the  first  to  insist  upon  the 
distinction  of  ozsena  without  lesion  of  the  nares  (simple, 
true,  or  idiopathic  ozaena)  from  that  attributable  to  lesions 
of  the  nasal  mucosa,  the  nasal  bones,  and  cartilages. 

Valleix  (1866)  did  not  attribute  ozsena  to  an  ulceration 
of  the  Schneiderian  membrane. 

Cloquet  (1830),  Trousseau  (1835),  Cazenave  (1835),  and 
other  older  writers,  have  described  the  leading  clinical 
features  of  ozsena  with  a  clearness  and  scientific  accuracy 
worthy  of  admiration. 

Trousseau  (1835),  Max-Simon  (1850),  and  Cousin  (1868) 
divided  the  disease  into  symptomatic  and  constitutional 
ozsena. 

In  1866  Otto  Weber  maintained  that  ozsena  was  simply 
a  symptom  and  not  a  distinct  disease,  as  many  had  hitherto 
claimed. 

Niemeyer  (1874)  thinks  there  is  an  ulcerative  and  a  non- 
ulcerative ozsena. 

A  very  remarkable  monograph  has  recently  been  pub- 
lished (1886)  by  W.  Moldenhauer,  in  which  the  opinions 
and  teachings  of  Gottstein,  B.  Frankel,  Bresgen,  and 
others,  are  warmly  assailed. 

Moldenhauer  himself,  however,  makes  no  attempt  to 
explain  the  pathology  of  true  ozaena,  or  to  add  another 
to  the  many  theories  already  existing  relative  to  this  af- 
fection. 

During  the  past  six  years  interesting  articles  upon  this 
disease  have  been  written  by  Schrotter,  Zaufal,  Tillot, 
Zuckerkandl,  Michel,  B.  Frankel,  Gottstein,  Schaffer, 
Rouge,  Cozzoline,  Stoerk,  Beverley  Robinson,  Martin-, 
Bosworth,  Franks,  Krause,  Massie,  Calmettes,  Moure, 
Ziem,  Clinton  Wagner,  Woakes,  Thornton,  Morell  Mac- 
kenzie, and  others,  reference  to  which  is  made  in  my 
bibliography  of  this  subject  at  the  end  of  the  article. 

Etiology. — True  ozsena  is  usually  associated  with  an 
atrophic  rhinitis,  and  occurs  most  frequently  prior  to  the 
age  of  thirty,  and  oftener  in  the  female. 

The  disease  is  common  in  children,  and  sometimes  ex- 
ists in  two  or  more  members  of  the  same  family,  but 
proof  of  its  contagiousness  is  wanting. 

Atrophic  rhinitis  with  ozsena  is,  according  to  most 
authorities,  generally  due  to  the  manifestations  of  the 
scrofulous  or  syphilitic  diathesis  upon  the  Schneiderian 
mucous  membrane. 

The  nasal  fossae  are  richly  supplied  with  glands  and 
lined  with  tissues  of  a  highly  vascular  and  cavernous 
structure,  thus  offering  the  conditions  necessary  for  the 
localization  of  either  scrofula  or  syphilis  therein. 

The  ozaenic  subject  is  one  who  usually  suffers  from  a 
constitutional  weakness,  at  times  ill-defined,  which  may 
be  occasioned  by  heredity  (Frankel,  Zaufal,  and  Bres- 
gen), by  hereditary  syphilis,  by  scrofula,  or  occur  as  a 
sequel  of  the  eruptive  fevers,  particularly  of  scarlatina, 
measles,  and  small-pox. 
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\\  ■■  are  struck  with  the  similarity  ■  ami  gen 

era!  surroundings,  oi  patients  -nil ■  ring  w  itb  thi-  disi 
they  are  about  the  age  of  puberty,  theyoungesl  may  be 
nine,  the  oldesl  is  generally  nol  over  twenty  years  oi 
Adults  w  ill  invariably  trace  their  disease  back  toearlj  life. 

The  contour  of  the  uose  in  children  Buffering  with 
oza  na  i-  frequently  identical  with  that  oi  theii  pa: 
(father  or  mother)  who  have  the  same  affectii  m, 

M    Mackenzie  does  nol  regard  the  disi  institu- 

tional in  the  true  sense  of  the  word.     He  further 
■•  thai  tb  fula  probably  produi  i  -  a  •  >  i  lain 

position  i"  catarrh,  and  renders  the  affection  more  in- 
tractable when  ii  i  ir,  ii  cannot,  in  my  opinion, 
be  said  to  cau  <■  oza  i 

Ziem  and  Schaffer  claim  that  true  ozaena  may  occur 
independently  ol  atrophic  rhinitis,  and  we  all  well  know, 
on  the  other  hand,  thai  atrophic  rhinitis  is  not  invariably 
mpanied  bj  "/ana. 

Among  Schaffer's  123  cases  of  ozaena,  99  were  due  to 
struma  and  30  to  syphilis. 

Sti  ierk  maintains  that  syphilis  is  the  sole  cause  of  ozaena. 

Gottstein  says  that  only  two  of  his  twelve  cases  of  ozaena 
appeared  to  result  from  scrofula,  and  none  was  Iran 
to  syphilis. 

The  existence  of  what  may  be  denominated  true  ozaena, 
as  distinguished  from  the  symptomatic  variety  (depend 
i ut  upon  caries,  necrosis,  polypi,  deformities,  abscess  i  E 
the  accessory  sinuses,  etc.),  appears  to  be  established  not 
only  clinically,  but  anatomically  and  etiologically. 

The jhinoscopic  and  post-mortem  examinations  made 
by  Zaufal,  Michel,  Hartimann,  Gottstein,  and  oilier  Ger- 
man investigators,  bave  rendered  it  quite  evident  that 
the  peculiar  fetid  odor  of  true  ozaena  has  no  dependence 
upon  the  presence  of  ulceration  in  the  nares  ;  that  when 
the  adherent  crusts  are  removed  the  pituitary  membrane 
is  seen  to  be  less  vascular  than  normal,  smoother,  slightly 
atrophied  and  intlamed,  but  above  all  intact. 

The  turbinated  bodies  do  not  present  the  characteristic 
erectile  prominence  ;  the  inferior  one  is  of  diminutive 
size  and  is  sometimes  absent,  giving  to  the  nasal  cavity 
enormous  dimensions. 

Chronic  rhinitis,  especially  of  the  hypertrophic  variety, 
predisposes  to  the  development  of  atrophic  rhinitis,  and 
perhaps  of  a  subsequent  true  ozaena. 

The  inhalation  of  dust  and  irritating  gases,  deviations 
of  the  vomer,  and  other  conditions  causing  a  chronic 
rhinitis,  may  result  in  ozaena. 

The  exceedingly  disagreeable  odor  of  ozaena  is  thought 
by  a  few  authors  to  arise  from  individual  idiosyncrasy, 
just  as  foul  perspiration  of  the  axilla?,  groins,  and  feet  is 
Common  to  some  individuals. 

The  penetrating  perfume  emitted  from  the  body  of  the 
average  aegro  is  a  striking  instance  of  race  idiosyncrasy, 
and  exceeds  in  rare  cases  the  nauseating  exhalations  of 
ozaena 

That  the  nasal  mucous  membrane  in  qzaenic  patients  is 
endowed  with  the  special  function  of  exhaling  or  secret- 
ing foul  odors,  the  writer  does  not  believe. 

BOSWOrth   very  aptly  remarks  in   this  connection  that 

there  is  no  analogy  iii  the  above  comparisons,  as  the 

nasal  mucous  membrane  is  not  an  excretory  organ. 
It  is  the  writer's  opinion  that  the  foul  odor  in  true 

OZaena  is  dependent  solely  upon  the  presence   of   retained 

and  decomposing  secretions  within  the  nares;  and  that  if 
these  secretions  he  removed  and  their  further   formation 

checked,  all  fetor  disappears. 

To  the  assertions  thai  ozaenic  secretions  contain  a 
special  ferment,  and  that  o/a'iia  is  attributable  to  fatty 
metamorphosis,  he  attaches  slight  importance  clinically. 

Recently  Loewenberg  has  added  an  interesting  mono- 
graph to  the  already  voluminous  literature  of  this  affec- 
tion, and  claims  to  have  discovered  a  special  microbe 
(always  found  as  a  diplocOCCUS)  for  oza-na. 

Around  this  microbe  clusters  much  that  is  ingenious, 

theoretically,  but  the  practical  results  of  the  alleged  dis- 
covery as  regards  the  CUn  I  ate  as  yet   nil. 

It  lias  been  staled  thai  o/.enie  palients  never  sulTcr 
from  hay  fever;  but  the  writer  happens  to  know  of  one 
ai   hast  who  docs. 


Anosmia,  however,  appears  i,,  afford  complete  im- 
munity from  ha.v   fever,  s«,  far  ;,s  ,\  now  known.* 

Pathology.  -  The  disease .  a-  stated,  commi 
erallj  in  early  life,  and  according  t"  Bosworth  "in  2 
inflammation  which  is  characterized  by  a  desquamation 
of  the  epithelium  lining  of  the-  acinous  glands,  which  re- 
in their  destruction." 

In  some  of  Bosworth's  specimens  the  glands  had  <iis- 
appeared  absolutely.  The  result  of  this  js  necessarily 
that  the  membrane  is  deprived  of  its  normal  supply  <8 
mucus.  That  which  i~  secreted  being  scanty,  vei 
dries  upon  the  surface  of  the  membrane.  There  is  thus 
formed  a  dry  pellicle,  which  adheres  closely,  and  is  re- 
moved  with  difficulty.  Remaining,  it  soon  undergoes 
decomposition,  and  gives  rise  to  fetor. 

The  pellicle  ol  inspissated  muco-pus  which  dries  upon 
and  adheres  to  the  membrane,  clinging  about  the  con- 
vexity of  the  turbinated  bones,  and  contracting  and  dry- 
ing, necessarily  •  and  obstructs  the  cir- 
culation. 

A-  a  result  of  this,  the  atrophy  of  the  membrane  i~  Btffl 
more  encouraged.      As   we   know,  the  deep  layer  of  the 
mucous  membrane  in  this  region  blends  with. 'and  really 
forms,  the  periosteum  of  the  turbinated  bones.      V, 
easily   see,   therefore,  how,  as   the   result   of    the   p 
continuing  through  years,  there  may  occur  the  atrophy 
of  the  turbinated  bone  which  characterizes  the  lab 
of  the  disease,  and  which  resups  from  impaired  nutri- 
tion. 

Zuckerkandl,  as  quoted  by  M.  .Mackenzie,  proves  that 
not  only  the  soft  tissues,  but  also  the  bony  structure  of 
the  turbinated  bodies  become  thinner,  'more  elastic, 
Hatter,  and  smaller. 

"  The  mucous  membrane  shrinks  and  becomes 
wrinkled,  the  erectile  tissue  disappears,  and  the  thin. 
pale,  shiningmucosa  looks  more  like  serous  than  mucous 
membrane. 

"  When  the  morbid  process  is  far  advanced  nothing  is 
left  but  thin  bands  of  mucous  membrane,  occasionally 
perhaps  containing  some  small  osseous  fragments,  the  re- 
mains of  the  spongy  bones." 

Gottstein,  as  quoted  by  the  same  author  "  finds  no  de- 
fect other  than  a  certain  thinness  of  the  mucous  mem- 
brane in  cases  of  ozaena.  On  microscopic  investigation 
the  epithelium  was  found  to  be  normal:  beneath  this 
was  a  layer  of  small  round  cells  mixed  with  a  lew  spindle- 
shaped  cells,  and  beneath  this  Stratum  again  was  another 
of  fibrillar  areolar  tissue  generally  lying  parallel  to  the 
surface,  the  fibrillar  being  here  and  there  collected  into 
bundles  in  different  stages  of  development  The  v<  sa  Is 
were  richly  developed  and  the  elastic  tunic  of  the  arteries 
thickened.  The  glandule  were  numerous,  the  gland-cells 
not  being  recognizable  in  some  places,  and  the  a] 
ances  W<  re  tla.se  of  chronic  rhinitis  with  more  or.  l< 
vanced  cirrhosis  of  the  mucous  membrane  and  a  partly 
infiltrated  and  atrophied  condition  of  the  glandulae." 

Zaufal  thinks  the  small  size  of  the  turbinated  1 
not  due  to  atrophy,  but  to  arrested  development 

Zuckerkandl,  by  an  examination  of  two  hundred  and 
fifty-two  skulls,  has  apparently  disapproved  Zaufal's 
views. 

The  discharges  and  crusts  of  ozaena  consist  of  pi 
puscles,  granular  debris,  and  some  epithelium,  and  are 
usually  of  an  alkaline  reaction. 

Krause  contends  that  the  mucous  cells  undergo  fatty 
degeneration,  and  says  he  has  found  in  the  secretion  of 
ozaena  fatty  corpuscles  and  pigmentary  molecules,  which 
form  a  part  of  the  tenacious  crusts. 

Quite  recently  Habermann,  of  Prague,  finds  that  true 
ozaena  consists  in  an  affection  of  all  the  glands;  first 
there  is  an  accumulation  of  drops  of  fat  in  the  glandular 
epithelium,  and  later  a  complete  degeneration  of  the  epi- 
thelium takes  place. 

At  a  later  stage  there  is  inflammatory  infiltration  of 
the  mucous  membrane  with  granular  degeneration  of  the 
infiltrated  cells,  while  at  certain  points  the  drops  of  fat 
already  described  by  Krause  are  observed. 


*  See  miter's  remarks.  Trans.  Am.  Larynijological  Association.  1S86. 
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The  osseous  structures  and  venous  sinuses  alike  suffer 
atrophy. 

Moure,  of  Bordeaux,  inclines  to  the  opinion  that  the 
atrophied  turbinated  bodies  in  true  ozaena  are  regenerated 
as  the  patient  advances  in  age  or  as  the  disease  diminishes 
in  severity  under  treatment. 

Symptoms. — To  the  intelligent  and  frequent  perform- 
ance of  anterior  and  posterior  rhinoscopy  much  that  is 
accepted  at  the  present  day  concerning  the  diagnosis, 
symptomatology,  and  proper  treatment  of  rhinitis  chron- 
ica atrophicans  foetida  (true  ozaena)  is  directly  attribut- 
able. 

With  the  aid  of  the  rhinoscope  we  are  enabled  to  note 
even'  change  in  objective  symptoms  resulting  from  treat- 
ment or  otherwise,  and  can  readily  assure  ourselves  of 
the  special  points  at  which  mucous  collections  are  wont 
to  lodge,  and  thus  are  able  to  effectually  remove  the  same. 

Rhinoscopy  generally  demonstrates  the  presence  of 
dried  mucus,  fetid  crusts,  and  capacious  nasal  chambers 
dependent  upon  the  smallness  or  entire  absence  (?)  of  the 
inferior  turbinated  bodies,  all  of  which  are  briefly  the 
salient  features  of  true  ozoena. 

The  crusts  are  often  found  distributed  over  the  entire 
surface  of  the  nares,  more  commonly,  however,  moulded 
over  the  middle  turbinated  bones,  post-nasal  orifices,  and 
pharyngeal  vault.  The  morbid  changes  giving  rise  to 
fetor  in  true  ozaena  appear  to  be  confined  to  the  narrower 
portions  of  the  nares,  the  pharyngeal  vault  habitually  es- 
caping. 

The  constitutional  symptoms  of  ozaena,  when  present,  are 
those  pertaining  to  the  particular  diathesis  with  which 
ozsena  is  associat- 
ed, namely,  scrof- 
ula, syphilis,  or  tu- 
berculosis. 

Dyscrasia  and 
general  systemic 
disturbance,  per- 
haps illy  defined, 
are  nearly  constant 
accompaniments  of 
ozaena,  and  if  not 
present  from  the 
incipiency  of  the 
disease,  appear  at  a 
later  stage. 

We  have  all  en- 
countered atrophic 
rhinitis  with  ozae- 
na in  apparently 
healthy  children 
and  adults,  but 
such  a  state  of 
health  is  exception- 
al and  not  destined 
to  be  of  long  dura- 
tion, for  the  mere 
inspiration  of  taint- 
ed air  by  such  a 
patient  will  finally  result  in  impairment  of  his  general 
health.  The  facial  expression  and  shape  of  the  nose  is 
quite  characteristic  in  many  ozaenic  patients  ;  we  have 
the  strumous  facies,  thick  lips,  prominent  cheeks,  sub- 
maxillary glandular  enlargement,  the  bridge  of  the  nose 
is  depressed  near  the  frontal  bone,  the  anterior  nasal  ori- 
fices, instead  of  opening  downward,  often  look  outward 
anteriorly. 

The  saddle  nose  is  Zaufal's  name  for  the  above  state  of 
affairs.  Fig.  2731  represents  the  profile  of  one  of  my 
oza'iiic  patients. 

The  shape  of  the  nose  appears  to  have  had  great  influ- 
ence with  the  Emperor  Nicholas,  of  Russia,  in  selecting 
his  famous  regiment,  "  the  Imperial  Nosegay." 

Before  the  Crimean  war  he  discovered  by  some  means 
that  the  best  fighting  and  most  ferocious  men  possessed  a 
nose  which  stood  straight  out  from  the  base  of  the  fore- 
head in  the  form  of  a  triangle,  presenting  in  front  the 
appearance  of  a  double-barrelled  pistol. 

This  crack  regiment  of  a  thousand  men  was  ultimately 


Fig.  2731.— Profile  of  a  Child  of  Twelve  Years, 
suffering  from  True  Ozaena.     (Writer's  case.) 


routed  by  the  French,  and  the  defeat  was  attributed  to 
a  peculiar  sensibility  of  the  nose  regiment  for  garlic,  of 
which  the  Frenchmen  are  so  fond  and  had  eaten,  and 
with  the  odor  of  which  the  atmosphere  of  the  battle-field 
was  loaded. 

When  charged  with  cowardice,  "  the  Imperial  Nose- 
gay "  said  they  could  and  would  face  any  foe  ;  but  the 
odor  of  the  garlic-eating  Frenchmen  was  too  much  for 
them. 

Antecedent  history  frequently  affords  no  clue  to  the 
existence  of  diathesis  in  these  patients,  and  they  are  often 
entirely  ignorant  of  their  nasal  affection  until  those  asso- 
ciated with  them  perceive  the  stench.  It  is  proper  to 
state  again  at  this  point  that  several  authorities  consider 
oza-na  a  local  disease,  entirely  independent  of  diathesis. 

The  foul-smelling  exhalation  occasioned  by  ozaena  is 
the  most  prominent  symptom,  and  frequently  renders  the 
patient  a  burden  to  himself  and  an  object  of  avoidance  by 
those  brought  in  contact  with  him.  Patients  are  occa- 
sionally totally  unconscious  of  these  foul  emanations,  for 
the  reason  that  olfactory  sensibility  is  blunted  by  either 
atrophic  changes  or  the  ever-present  odor. 

When  the  discharges  are  copious  and  there  is  the  char- 
acteristic incrustation  and  tenacious  adhesion  of  scabs  to 
the  nasal  membrane  and  turbinated  bodies,  the  breath  be- 
comes particularly  offensive,  even  saturating  the  air  of  an 
ordinary  room  with  the  foul  odor.  The  writer  on  several 
occasions  has  been  forced  to  exclude  ozaenic  patients  from 


Fig.  2732. — Sites  generally  occupied  by  the  Crusts  of  True  Ozaena,  as  re- 
vealed by  Anterior  and  Posterior  Rhinoscopy.     (Writer's  case.) 

his  reception-room  and  treat  them  at  special  hours,  so  ob- 
jectionable was  their  presence  to  other  patients. 

The  crusts  are  of  a  greenish  or  grayish-brown  color, 
often  streaked  with  blood  ;  they  accumulate  in  both  the 
anterior  and  posterior  nares  and  the  naso-pharynx,  causing 
great  embarrassment  to  nasal  respiration,  and  frequently 
occasion  nausea  and  vomiting  when  the  patient  makes  an 
effort  to  dislodge  them.  Frontal  and  supraorbital  pains, 
anorexia,  depression  of  spirits,  perverted  taste,  loss  of 
smell,  and  dulness  of  the  mental  faculties  are  common 
symptoms.  , 

The  olfactory  sense  may  be  partially  or  entirely  lost, 
and  the  disorders  of  taste  resulting  therefrom  may  seri- 
ously interfere  with  nutrition,  by  rendering  certain  foods 
(meats)  distasteful. 

M.  Martin  recognizes,  in  common  with  Zaufal,  that 
slight  functional  disorder  of  the  ear,  and  perhaps  otitis, 
may  occur  as  a  complication  of  ozaena,  as  of  other  nasal 
affections.  According  to  Loewenberg,  the  immunity  of 
the  middle  ear  in  this  affection  is  wellnigh  universal. 
Catarrh  of  the  lachrymal  canal,  epiphora,  catarrhal  con- 
junctivitis, and  weakness  of  the  eyes  are  among  the  com- 
plications of  the  disease  under  discussion. 

There  is  usually  considerable  irritation  and  dryness  of 
the  pharynx,  and  its  membrane  is  generally  either  cov- 
ered by  a  thin  pellicle  of  dessicated  secretion,  or  is  of  a 
dry,  glistening  appearance  if  the  crusts  have  been  pre- 
viously detached. 
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The  number  and  size  of  the  crusts  discharged  vary 
ii\  ;  thej   are  nol  usually  larger  than  an  almond- 
id  one  is  usually  discharged  everj  few  days  from 
either  nostril.     I  have  known,  however,  two  crusts  of 
ize  i"  i  scape  daily  from  each  nostriL 
The  velum  pendulum  palati  is  almost  universally  de- 
prived of  it-  normal  Bensibility,  and  a  posterior  rhino- 
iic  exploral ion  can  Ix  m  pushed. 

Such  an  examination,  as  before  indicated,  Bhows  thai 
the  mucous  membranes  are  everywhere  pale,  covered 
here  aud  there  by  inspissated  tenacious  mucus,  and  that 
the  soft  tissues  adhere  closely  to  the  underlying  oss< 
structures,  thu  ivin  to  the  posterior  nares  an  abnor- 
mally large  appi  at  ance. 
Figs.  3782  and  2788  are  drawings  made  from  one  of 
my  patients  Buffering  with  true 
ozaena,  and  Bhow  the  points  at 
which  crusts  arc  usually  found,  as 
revealed  bj  anterior  and  posterior 
rhinoscopy. 

The  atrophied  condition  (if  the 
nasal  mucosa  and  thinness  of  the 
turbinated  bones  is  also  well  marked 
in  this  typical  case. 

Diagnosis. — The   diagnosis    of 
"true ozena,"  i.e.,  atrophic  rhini- 
tis   with    fetid    secretions,  is   both 
important  and  devoid  of  serious 
difficulty,  if  the  modern  methods 
Fio.  8783.— Posterior  Rhi-  at  our  disposal  for  exploring  the 
Dosoopjo  [mage  in  a  Case    nares  be  utilized.   After  thoroughly 
ofTrneOzona   (Writert   cleansing  the  nostrils  of  all  crust", 

and  mucosities  by  means  of  a  de- 
tergent spray  or  douche,  containing,  preferably,  Dobell's 
solution,*  a  careful  anterior  and  posterior  rhinoscopic  ex- 
amination is  to  be  made,  when,  if  ulceration,  necrosis, 
polypi,  foreign  bodies,  etc.,  are  present,  they  can  hardly 
be  overlooked.  The  general  history  of  our  patient,  and 
the  persistence  of  fetor  in  symptomatic  oza-na,  after  free- 
ing the  nares  of  accumulated  secretion,  must  be  kept  in 
mind. 

Several  cases  of  symptomatic  or  simulated  ozaena,  due 
to  the  presence  of  plum-stones,  cherry-stones,  buttons, 
pebbles,  etc.,  have  been  reported  by  Holmes,  Coote,  Til- 
laux,  and  others. 

The  extraction  of  the  foreign  body  in  these  cases  was 
followed  by  cessation  of  the  symptomatic  oza-na. 

Prognosis. — Cases  of  true  oza*na  do  not  apply  for 
treatment  until  the  disease  has  existed  quite  a  length  of 
time,  and  is  well  established.  Hence  a  cure  is  wrought 
with  many  difficulties,  and  can  only  be  attained,  if  at  all, 
by  a  persistent  and  long  continued  therapeutic,  hygienic, 
and  dietetic  regime.  The  writer  tirmly  believes  in  the 
isional  curability  of  true  ozaena. 

The  prognosis  depends  greatly  upon  the  state  of  the 
patient's  general  health,  his  age.  occupation,  etc.  If 
there  is  a  marked  scrofulous  diathesis,  we  can  materially 

mitigate  the  severity  of  the  nasal  symptoms,  as  well  as 
contribute  much  toward  rendering  the  ozsenic  manifesta- 
tions comparatively  endurable,  but  this  is  the  extent  of 
our  present  ability 

The  disease  is  obstinate  in  the  extreme,  but  grows  less 
and  less  apparent  as  the  patient  advances  in  age  :  and  the 
writer  has  seen  it  practically  disappear  at  the  age  of 
forty. 

While  we  are  unable  to  achieve  brilliant  results  in  al- 
ways curing  ozaena,  our  numerous  and  efficient  palliative 

methods  ma]   practically  reduce  the  inconvenience  of  our 

patient  to  a  minimum  and  result  in  great  improvement 
of  his  general  health.  Systematic  cleansing  and  disin- 
fection of  the  nares  deprives  the  inspired  air,  which  is 
otherwise  tainted  and  laden  with  decomposed  effluvia, of 
it-  toxic  influences,  thus  improving  the  general  health. 

During  the  writer's  professional  experience  he  has  been 
called  upon  to  treat  several  obstinate  and  aggravated 
cases  of  ozaena  occurring  in  young  ladies,  circulating 
constantly  during  the  season  in  the  captivating  social 


*  Sec  correct  formula,  under  Treatment,  in  thii  article 


festivities  of  the  capital  of  the  nation.      The  daih 
pations  of  these  belles  were  never  interrupted,  and  tbeii 
infirmities,  thanks  to  science,  have  never  been  the  si 
of  suspicion.     This  favorable  state  of  affairs,  it  is  but  fail 

to  -late,  was    only  secured  by  the    most  assiduous  | 

•  ni  and  antiseptic  medicaments— such  assiduity  as 
sensitive  persons  would  gladly  avail  themselvcj 

oi  io  cover  their  repulsive  infirmity. 

I  i:i  \tmi.nt. — Tin-  treatment  of  true  ozaena  is  both 
eysU  mir  and  local. 

Systemic  treatment  should  consist  of  tonics  and  alter- 
atives  administered  in  such  manner  and  at  such  times  as 
io  improve  the  tone  of  the  system  and  of  the  assimilative 
function^.  For  the  anaemia  attending  ('/ana.  the  prepa- 
rations of  arsenic,  quinine,  iodine,  or  iron,  such  as  the 
tincture  of  the  chloride,  the  syrup  of  the  phosphat 
iron,  quinine,  and  strychnine,  or  bismuth,  the  mistura 
ferri  composita  (Griffith's  myrrh  mixture),  or  the  syrup  of 

the  iodide,  should    be   employed.       Donovan's,   Peat'son's, 

or  Fowler's  arsenical  solutions,  as  well  as  Lugol's  iodine 
solution,  are  at  times  required  by  the  exigencies  of  the 
case. 

The  writer  has  obtained  excellent  results  from  j:o]d 
chloride,  or  gold  and  sodium  chloride,  -.,\,  to  I  gr.  three 
times  daily.  Where  there  is  debility,  loss  of  appetite, 
and  emaciation,  the  syrup  of  the  hypophosphitcs  or  lac- 
tophosphates  of  lime,  sodium,  potassium,  or  iron,  either 
singly  or  combined,  will  lie  of  service.  Cod-liver  oil, 
inalt  extracts,  hydroleine,  oleo-chyle.  or,  above  all,  a 
palatable  preparation  containing  cod-liver  oil,  lone 
in  the  District  of  Columbia,  the  formula  for  which  is 
herewith  given,  may  render  valuable  service. 

Mistura  PhosphaUea  (D.  C.  P.). 

I£.    Dilute  phosphoric  acid fsjss. 

Yolk  of  eggs 3  iij. 

( '( id-li ver  oil f  3  viij. 

Glycerine f  3  ijss. 

Oil  of  bitter  almond "Ixx. 

New  England  rum f  3  viij. 

Orange-flower  water q.  s. 

Reduce  the  yolk  to  a  smooth  paste  ;  add  gradually  the 
oils  with  constant  trituration,  then  add  eight  tluidounces 
of  orange-flower  water  during  brisk  agitation.  1 
add  the  glycerine,  rum.  phosphoric  acid,  and  enough 
orange-flower  water  to  make  the  finished  emulsion  meas- 
ure thirty-two  lluidouncc-. 

Where,  in  addition  to  the  above  symptoms,  there  is  a 
well-defined  strumous  diathesis  and  .special  impiarmeut 
of  the  digestive  functions,  the  writer  has  obtained 
lent  results  from  the  following  formula,  which  he  de- 
vised some  years  since,  and  which  is  now  in  general  use 
in  treating  tuberculosis  and  other  wasting  diseases: 

Puivis  hypophosphilum  cum  Pepsino  (Morgan). 

1J.  Calcium  hypophosphite 5  parts. 

Sodium  hypophosphite 5 

Iron  hypophosphite 2    " 

•  Manganese  hypophosphite 1  part. 

Pepsin  (Boudault's  neutral) 8  parts. 

Milk  sugar : . .  4 

M. 

This  powder  should  be  finely  ground  and  kept.  I 

as  dispensed,  in  glass.  It  can  be  prescribed  in  bulk,  one- 
half  teaspoonful  (1">  grs.)  three  times  daily,  stirred  in 
cold  milk,  wine,  water,  brandy,  etc.  Lactopeptine,  in- 
gluvin,  scale  pepsin,  or  Scheffer's  pepsin  may  be  substi- 
tuted in  the  formula  for  Boudault's  pepsin.  The  prep- 
arations of  mercury  and  potassium  iodide  are  indicated 
when  this  disease  is  complicated  with  a  syphilitic  dia- 
thesis. 

att  appears  to  exert  little  influence  on  this  dis 
Abundant   exercise,  proper  ventilation,  avoidance 
posure,  and  perhaps  sea  bathing,  assist  in  bringing  about 

a  favorable  termination  of  the  affection. 

Mineral  waters,  especially  the  sulphuretted,  according 
to  Borne  writers,  are  beneficial  when  used  either  internally 
or  locally. 
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There  is  urgent  need  of  further  investigations  upon 
this  point. 

Clothing,  etc. — The  body  should  be  warmly  and  com- 
fortably clad,  and  every  attention  paid  to  the  mainten- 
ance of  cleanliness  and  of  perfect  action  of  the  cutane- 
ous and  renal  secretory  functions. 

Diet. — A  well-regulated  and  sustaining  system  of  diet, 
having  due  regard  to  proper  action  of  the  intestinal  tract 
and  the  maintenance  of  bodily  strength,  is  of  first  im- 
portance in  managing  the  disease. 

Local  Treatment  may  be  carried  out  by  means  of 
sprays,  vapors,  solutions,  powders,  ointments,  medicated 
bougies,   or   cotton-wool   tampons,    medicated 
cotton,  galvano-cautery,  etc.,  and  the   objects 
sought  to  be  obtained  are  :  1,  the  detachment 
of   crusts ;    2,    their    re- 
moval from  the  nares  ;  3, 
the  correction  of  the  fetid 
exhalations  ;   4,   the 
prevention  of  crust 
formation,    which 
latter    amounts     to 
curing  the  disease. 

Topical  applica- 
tions to  the  nasal 
passages  and  naso- 
pharynx should 
cause  no  unneces- 
sary irritation  of  the 
mucous  membrane, 
which  is,  as  a  rule,  more  sensitive  than  that  of  either  the 
pharynx  or  the  larynx. 

They  are  to  be  persistently  and  regularly  resorted  to 
by  the  patient,  who  should  be  early  impressed  with  their 
necessity  and  value.  Most  of  the  instruments  devised 
for  applying  medicines  to  the  nasal  passages  can  be  used 
by  the  patient  on  himself,  but  should  not  be  entrusted  to 
him  exclusively. 

Sprays  may  be  both  of  a  detergent  and  remedial  nat- 
ure, and  afford  a  safe,  complete,  and  easily  applied 
method  for  the  management  of'  true  ozaena.  They  may 
be  administered  from  the  hand-ball  spray  apparatus,  from 
the  steam  atomizer,  from  the  more  convenient  compressed 
air-spray  machines,  or  from  a  Lefferts'  spray  producer 
(Fig.  2734). 

Detergent  sprays  should  be  of  a  rather  mildly  alkaline 
and  antiseptic  character,  and  should  always  be  employed 


Fig.  2734. — Lefferts'  Spray  Producer. 


i?io.  2735.— a,  Siphon  nasal  douche ;  6,  Weber's  nasal  douche  ;  c,  barrel 
nasal  syringe. 

in  the  anterior  and  posterior  nares  before  applications  of 
medicine  are  made  to  the  diseased  parts. 

The  alkalinity  of  a  spray  facilitates  the  dissolving  of 
crusts,  and  its  antiseptic  ingredients  correct  the  toxic  ef- 
fects of  decomposing  secretions  upon  the  nares  and  gen- 
eral health. 

Among  the  most  useful  of  this  class  is  Dobell's  solution, 
of  which  the  original  formula  is  herewith  given,  with 
Dobell's  statement  that  ammonium  chloride,  potassium 
Vol.  V.— 29 


chlorate,  or  Condy's  fluid  may  be  used  in  the  place  of 
the  borax. 

Dobell's  Solution* 

R.  Sodii  boratis 3  j. 

Glycerini  acidi  carbolici  (Br.  Ph.  or 

U.  S.  Ph.,  1870) f  3  i j- 

Sodii  bicarbonatis 3  j- 

Aquae  tepidse  (90°  F.) Oss. 

M. 

There  are  several  questionable  modifications  of  the 
above  formula,  all  incorrectly  passing  under  the  name 
of  Dobell's  solution,  and  care  should  be  exercised  in  ob- 
taining a  well-made  solution. 

Another  detergent  and  antiseptic  spray  is : 

IJ .   Sodii  boratis, 

Sodii  carbonatis aa  3  j. 

Liq.  sodoe  chloratse f  3  ss.-f  3  iij. 

Glycerini , f  3  vj. 

Aquam ad  f  |  iv. 

M.     Sig. — To  be  used  as  a  spray. 

Collunarium  Zinci  Boratis  Co.  (Morgan). 

fy.    Zinc  chloride* gr.  xx. 

Boric  acid gr.  xv. 

After  dissolving  in  twelve  fluidounces  of  distilled  water 
the  solution  is  to  be  neutralized  with  water  of  ammonia. 
Lastly,  add  two  fluidounces  of  glycerine,  and  filter.  It  can. 
be  used  as  a  wash  or  spray,  pure  or  diluted  with  water. 


Fig.  2736.— Method  of  Using  the  Nasal  Douche.     (Bosworth.) 

The  writer  makes  daily  use  of  the  following  formula} 
as  cleansing  agents  in  the  form  of  spray  or  solution  : 

R.  Listerine, 

Glycerini  boracis , . . .  aa  f  3  ij. 

M.     Sig. — To  be  used  in  the  spray  in  the  proportion  of 
one  part  to  seven  of  water. 

5 .  Ominico f  §  jss. 

Glycerini  boracis f  §  ljss. 

M.     Sig. — To  be  used  in  the  spray  in  the  proportion  of 
one  part  to  seven  of  water. 

R .  Thymol gr.  j. 

Alcoholis f  3  j. 

Glycerini f  3  ij. 

Aquam ad  f  3  j. 

M.     Sig. — Use  as  a  spray. 

*  See  Dobell  on  Winter  Cough,  etc.,  8vo,  third  edition,  211.     London, 
1875. 
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The  Infusum  picis  liquids?  (U,  S.  Ph.)  constitutes  a 
Boothing  and  bighlj  disinfectanl  preparation,  used  either 
as  :i  Bpray  or  wash.  Acidum  carbolicum  nj,xx.,orcreaso- 
turn  nixx.,  to  aq,  calcis  <>,j.,  will  be  found  an  efficienl 
Bpray  or  wash. 

Sprays  of  the  following  medicaments,  intbesti 
indicated  to  the  ounce  of  water,  are  re<  ommi  aded  eithi  c 
as  antiseptics,  detergents,  astringents,  01  resolvents  :  Am 
monium  chloride,  gr.  \.  sxx.;  potassium  permanganate, 
gr.  ij  v.;  potassium  chlorate,  gr.  v.-x.;  zinc  sulphate, 
gr.  j  -\.;  zinc  sulpho-carbolate,  gr.  j.— x.;  zinc  chloride, 
j.-x.;  boI.  chlorinated  soda,  m\\.  f  3  j.;  chlorine  wa- 
ter, i[i\-.  ;  creasote,  rq,ii.— v. ;  carbolic  acid,  ntfj.-v.;  bo- 
ric  acid,  gr.  j  \ .;  sodium  benzoate,  gr,  iij.-x.;  gold 
chloride,  gr-  j-  v.;  gold  and  sodium  chloride,  gr.  ij.-v.; 
glycerite  of  borax,  t  Z  j-  -f  Z  iij. 

\\  here  a  mildly  astringent,  alkaline,  and  antiseptic 
spraj  is  indicated  the  following  may  be  used: 

i:.  Acidi  carbolici  cryst gr.  x. 

l'ini  canadensis  ext.  lid ? f  %  j. 

Glycerini  boracis f  |  iij. 

M.     Sig. — One  part  to  seven  of  water  in  spray. 

Va/povi  are  occasionally  beneficial  tjpd  must  be  inhaled 
at  a  temperature  of  from  140  -150  F.  from  a  cup  .Martin- 
dale  or  Mullock  inhaler,  or  other  apparatus,  furnished 
with  a  BUitable  nasal  fitting,  into  which  water  and  the  de- 
sired medicament  have  been  placed.  Among  the  most 
useful  of  the  moist  or  steam  inhalations  are  : 

];.  Creasote niv.-x.  to  water  Oss. 

Tr.  benzoin  comp.  f  Z  ij.— f  3  iij.  to  water  Oss. 

To  the  above  may  be  appropriately  added  the  vapor 
acidi  benzoic!;  the  vapor  aeidi  carbolici  ; 
the  vapor  ammonii  benzoati ;  the  vapor 
ammonia';  the  vapor  cubebse ;  the  vapor 
iodi  ;  the  vapor  pini  sylvestris;  the  vapor 
terebenae,  and  the  vapor  thymolis,  all  of 
the  Loudon  Throat  Hospital  Pharmaco- 
poeia 

The  patient  should  remain  in-doors  for 
some  time  after  using  these  vapors. 

The  fumes  of  nascent  ammonium  chlo- 
ride may  be  inspired  through  the  nasal 
passages  by  the  patient  froma  Kirkwood 
or  other  inhaler,  or  forced  into  the  ante- 
rior nares  from  a  Cohen-Lewin  inhaler, 
and  are  beneficial  in  promoting  secretion. 
An  excellent  method  for  the  administra- 
tion of  nasce&t  fumes  of  ammonium  chlo- 
ride is  to  place  tin.'  patient  in  a  closed 
room  and  generate  the  fumes  from  sodium 
chloride  and  sulphuric  acid  mixed  in  one 
saucer,  and  water  of  ammonia  in  another 
b_\    [ts  side. 

In  this  manner  a  prolonged  inhalation 
can  be  taken  with  little  effort  to  the  pa- 
tient. 

Thi-.  particular  process  is,  so  far  as  1  am 
aware,  due  to  Dr.  William  M.  Mew.  U.  S. 
Army  Chemist,  Washington,  D.  ('..  and 
has  been  long  and  successfully  used  by 
the  writer. 

A  simple,  inexpensive  inhaler  may  be 
contrived  by  placing  a  small  piece  of 
sponge  in  a  glass  tube  of  one-fourth  inch 
Fig. 2787.— Post-  bore,   and  moistening  it  with  a   mixture 

infill  Syringe.      composed  as  follows  ; 

Creasoti f  3  j. 

Tinct.  iodi f  :  vj. 

Chloroformi f :  j. 

Sig. — Ten  or  more  drops  on  sponge  inhaler. 

The  above  mixture   may  be  inhaled   through  the  nares 

from  a  sponge  attached  to  an  ordinary  respirator,  winch 
may  be  worn  for  fifteen  minutes  morning  and  evening. 

Solutions  are  best  employed  by  means  "f  the  anterior 
(Fig  2785)  or  posterior  (Fig,  2787)  nasal  syringe,  the  si 
phon  (Fig,  2785),  or  Weber  bottle  douche  <  Ki^r.  'JTltro.  or 


H- 


M. 


they  may  be  snuffed  from  the  palm  of  the  hand  or  sq 

int..  the  ante  rior  nares  from  a  spoiijrc  previously  <  . 

with  the   remedy.      Some  precaution-  are  to   lie  ol 

in  the  use  of  these  cleansing  solutions  by  means  of  the 

douche,  as  they  may  in  raie  insane,  s  cause  ear  ti 

bj    passing   info  the   Eustachian  tube,  and  even  into  the 

<  a\  ity  <d  the  middl 

The  principal  cause  <,f  sucb  an  accident  is  traceable  to 
involuntary  swallowing  during  the  use  of  the  douche,  or 
t"  douching  with  cold  water. 

In  employing  a  Weber  nasal  douche  the  bottle 
vated  (sec  Fig.  2736),  the  nozzle  is  inserted  into  the  nar- 


i"io.  2788.— Warner's  Catarrhal  Douche. 

rowest  nostril  and  pressed  firmly,  the  mouth  is  held  open, 
and  the  head  is  bent  forward,  when  the  stream  will  How 
out  of  the  opposite  no-tril  if  there  is  no  obstruction. 

About  twelve  ounces  of  liquid  at  !»o  V.  arc  to  be  used 
in  each  nostril,  when  all  crusts  and  scabs  will  usually  be 
detached  and  washed  out. 

If  any  crusts  remain  after  this  irrigation,  they  may  be 
removed  by  mopping  the  nostrils  with  cotton",  and'  in- 
deed, by  using  tlie  forceps  for  their  extraction. 

The  barrel  syringe  (Fig.  2735)  can  be  used  for  cleans- 
ing the  nares  from  the  front,  being  introduced  first  into 
one  ami  then  into  the  other  nostril,  part  of  the  liquid 
escaping  by  the  mouth  and  part  by  the  nostril  it  origin- 
ally entered.  If.  however,  the  nostril  is  tightly  com- 
pressed around  the  nozzle  of  the  syringe,  the  mouth  held 
open,  and  the  head  bent  forward,  the  liquid  may  be  made, 
to  escape  through  the  opposite  nasal  passage. 

The  post-nasal  catarrh  syringe  (Fig.  2737),  and  Warner's 
catarrhal  douche  (Fig.  2738),  are  both  almost  indispen- 
sable for  cleansing  the  parts  by  way  of  the  pharynx  ami 
posterior  nares,  and  in  using  them  the  nozzle  is  ii 
behind  the  palate,  the  head  thrown  forward,  and  tiie  in- 


fra. '2"'?9.— Post-nasal  Tube  attached  to  a  Bull'-syringe. 

strument  discharged  through  the  nasal  passages,  the  fluid 
flowing  into  a  bowl  in  front  of  the  patient 

Warner's  douche  (Fig.  •.'7:',vi  can  be  more  readily  ma- 
nipulated by  the  patient  himself  than  can  the  post-nasal 
syringe. 

Systematic  applications  of  solutions  to  the  nasal  pas- 
sag  s  in  true  o/ana.  by  means  of  the  appliances  described, 
will  enable  us  to  do  much  toward  improving  the  - 
health  of  the  patient  and  curing  his  local  dis 

The  solutions  employed  in  the  nasal  douche,  catarrhal 
douche,  post-nasal  or  barrel  syringe,  etc..  should  have  n 
temperature  of  about  90    F.,  and  appended  is  a  list  oi 
serviceable  formulae  for  such  purposes,  in  the  streugth 
indicated  to  one  pint  of  water  :  Carbolic  acid,  gr 
sodium  chloride.  3  ss.- 3  j.;  sodium  carbonate.  ]  j.-  Z  iij 
sodium   borate,   3  j.- 3  iij'-;   creasote,    "lv.-.\.:    pott 
permanganate,  gr.  ij.-.v.;  calx  chlorate,   z  ss.  :  li' 
chlorat.e.  f :  ij.  — f  3  vj.;  zinc  sulphate  gr.  v.-x.;  zinc  sul- 
pho-carbolate, gr.  v.-xv. 
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The  addition  of  from  one-half  to  one  ounce  of  glycer- 
ine to  the  pint  in  any  of  the  above  is  to  be  advised. 

Powders. — Much  has  been  written  against  the  use  of 
insufflations  into  the  nares  in  treating  nasal  affections, 
but  the  writer  is  personally  very  partial  to  the  employ- 
ment of  these  preparations  in  suitable  cases. 

Powders  should  be  used  only  after  the  diseased  parts 
have  been  thoroughly  cleansed  and  disinfected  by  the 
physician  or  patient,  and  must  be  evenly  applied  and  uot 
allowed  to  cake  in  the  sinuosities  of  the  nostrils. 

Some  of  the  powders  commonly  resorted  to  are  : 

B.    Iodoformi 1  part. 

Acidi  tannici H  part. 

Lycopodii 2  parts. 

M.  Sig. — For  use  in  the  anterior  or  posterior  (Figs.  2740 
and  2741)  nasal  powder-blower. 

B .    Acidi  boracici 1  part. 

Resorcine 1  part. 

Lycopodii 2  parts. 

M. 

B .    Iodol 1  part. 

Lycopodii 3  parts. 

M. 

B .    Hydrarg.  chloridi  mitis 1  part. 

Amyli 2  parts. 

M. 

B.    Hydrarg.  oxidi  rubri 1  part. 

Sacchari  albi 30  parts. 

M. 

B.   Hydrarg.  ammoniati 1  part. 

Sacchari  albi 30  parts. 

M. 

B .    Acidi  salicylici 1  to  3  parts. 

Lycopodii 10  parts. 

M. 

B.    Pulvis  sanguinarke 1  to  2  parts. 

Lycopodii  2  parts. 

M. 

B .    Pulvis  galangse 1  to  2  parts. 

Lycopodii 2  parts. 

M. 

B .   Iodoformi 1  to  2  parts. 

Lycopodii 2  parts. 

M. 

These  powders  should  be  finely  ground  and  kept  dry  ; 
they  are  to  be  applied  evenly  from  an  anterior  (Fig.  2740) 


Ftg.  27-10.— Anterior  Nasal  Powder-blower.    (Smith.) 

or  a  posterior  nasal  insufflator  (Fig.  2741),  and  preferably 
by  the  physician,  although  patients  in  time  become  quite 
expert  in  using  these  instruments. 

The  powder-blower  preferred  and  used  exclusively  by 
the  writer  is  one  of  his  own  design  (Fig.  2742),  and  has 
the  advantage  of  being  universal  and  of  being  suitable 
for  office  work  or  outside  practice.  In  the  first  instance 
this  insufflator  can  be  worked  by  the  office  compressed- 
air  apparatus,  in  the  latter  by  the  hand  bulbs,  which  run 
au  ordinary  spray.  It  will  be  noticed  that  the  frequent 
and  annoying  accident  which  occurs  with  most  insuffla- 


tors, the  drawing  up  of  mucus  and  the  caking  of  powder 
in  the  tube  when  the  bulb  expands,  cannot  take  place  in 
this  instrument. 
Again,  the  instrument  is  charged  with  a  known  quan- 
tity of  powder,  which   is  discharged 
into  the  nares,  and  not  an   indefinite 
amount   from  a  powder  bottle,  as  is 
generally  the  case. 

This    powder-blower  is   furnished 


Flo.  2741. — Posterior  Nasal  Powder-blower.     (From  Robinson.) 

with  a  scoop,  and  the  exact  amount  of  powder  desired 
can  readily  be  placed  in  the  instrument.  A  trigger  con- 
trols the  air-blast,  and  the  at- 
tachments for  the  anterior  and 
posterior  nares,  ear,  larynx, 
etc.,  are  made  to  screw  on, 
thus  insuring  safety. 

Ointments  are  frequently  of 
great  value  in  treating  this  dis- 
ease, and  are  by  no  means  re- 
sorted to  as  often  as  they  should 
be. 

These  preparations  can  be 
applied  by  means  of  a  eamel's- 
hair  pencil  or  cotton  carrier  to 
the  nasal  passages,  and  exert  a 
soothing  disinfectant  and  cura- 
tive influence. 

Among  the  ointments  wrorthy 
of  mention  are :  Unguentum 
cadmii  iodidi,  unguentum  hy- 
drargyri  ammoniati,  unguen- 
tum hydrargyri  iodidi  rubri, 
unguentum  hydrargyri  nitratis, 
unguentum  iodi,  unguentum 
iodoformi,  unguentum  picis 
liquidse,  and  unguentum  sul- 
phuris,  all  diluted  with  cosmo- 
line,  vaseline,  or  simple  oint- 
ment to  suit  the  particular  case. 

B .  Atropine gr.  ss. 

Iodi gr.  iij. 

Acidi  carbolici. .  gr.  iij. 

Petrolati |  j. 

M.  Sig. — Apply  to  nares  with 
a  brush. 

B .  Iodol gr.  xv. -xxv. 

Ungt.  aq.rosce  §  j. 


M. 


M. 


Iodoformi gr.  xij. 

Acidi    carbolici 

cryst gr.  v. 

Iodi gr.  iij. 

Petrolati  |  j. 


Fig.  2742.  —  Morgan's  Com- 
pressed Air -scoop  Powder- 
blower,  showing  detachable 
anterior  and  posterior  nasal, 
ear,  and  laryngeal  attach- 
ments. Adapted  for  use  with 
rubber  bulbs  or  with  the  of- 
fice air-receiver. 


Medicated  bougies  are  occasionally  of  service  in  treating 
oztena,  the  most  useful  being  buginarium  acidi  carbolici, 
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buginarium  iodoformi,  buginarium  thymol,  etc.,  ol  i li<- 
London  Throat  Hospital  Pharmacopoeia  Winn  these 
bougies,  which  have  as  their  basis  gi  cerine,  are 

Introduced  into  the  nostril  they  gradually  dissolve,  thus 
bringing  the  medicament  into  intimate  and  proloi 
contacl  with  the  affected  mucous  membranea 

Medicated  eottortr-wools  were  introduced  by  Wbakes,  and 
medicines  can  by  their  use  in  the  nares  be  brought  into 
direct  and  constant  contacl  with  the  diseased  surfaces. 

The  g08sypium  acidi  boracici,  i!"--y]>iuiu  iodi,  gossy- 
]iiuin  Iodoformi,  etc.,  are  valuable  formulas. 

i  I  writer,  in  using  these  wools,  generally  plugs  only 
one  nostril  or  a  portion  of  both  nostrils  at  a  time. 

Cotton  wool  tampons  are  recommended  by  Gottateinto 
promote  a  moderate  but  constanl  flow  of  mucus,  thus 
preventing  the  drying  of  the  mucus,  which  is  tin-  cause 
of  the  fetid  odor. 

A  tampon  of  cotton-wool  is  introduced  into  the  nasal 
passages  by  means  of  a  screw  (Fig.  2743),  and  permitted 
to  remain  therein  a  few  hours  i 
day.  This  treatment  is  said  to  be 
very  beneficial  in  special  cases,  but 
must  he  persevered  in  lor  several 
years. 

Tin  gahxmo-cauie/ry  i-  recommend- 
ed by  a  few  writers  (B.  Frankel)  as 
exerting  a  decidedly  curative  influ- 
ence upon  ozena  when  used  cautious 

ly  and  over  limited  areas  of  the  dis- 
eased Bchneiderian  mucousmembrane 
and  submucous  tissues. 

The  entire  nasal  membrane  should 
be  cauterized  during  this  treatment, 
which  may  consumes  month  or  more 
lor  its  compli  tion. 

The  middle  and  inferior  turbinated 
bodies,    the    roof    of    the    nose,   and, 

lastly,  the  septum  should  under- 
go cauterization.  No  complications 
worthy  of  mention  result  from  such 
applications,  and  no  extensive  slough- 
ing need  be  anticipated, 

These  cauterizations  certainly  tend 
to  materially  reduce  the  viscid  secre- 
tion and  the  subsequent  formation  of 
crusts,  by  a  reparation  of  the  mucous 
membrane. 

Harrison  Allen  appears  to  rely  on 
the  galvano-cautery  also  as  a  cleans- 
ing aucnt,  and  stairs  thai  if  a  spiral- 
is. !i«.-  tiottstcin  si  ill  i  i  •  .  i  iii 
Ootton-wool  Tampon.  [OOped  electrode  he  introduced  COld 
A.  screw  armed  with  into  l  he  nares  ami  pressed  against  the 
wadding-tami :    is.    crusts,  and  the  electrode  is  heated,  BO 

'";:„.;::;;:;;:;:'  80rew'  firm  an  adhesion  takes  place  between 
the  heated  electrode  and  the  incrusta- 
tions as  to  permit  of  their  speedy  and  complete  removal. 

He  States  that  when,  after  the  removal  of  all  visible 
crusts,  the  fetor  persist,  it  is  reasonable  to  infer  that  the 
palatal  depression  of  the  floor  of  the  nose  is  filled  with 
decomposed  mucus. 

The  electrode,  properly  curved  and  introduced,  will 
bring  away  quantities  of  discharge,  which  cannot  be  re- 
moved in  any  other  way,  not  even  by  douches,  etc. 

Clu  mical  r,insli.-s  are,  in  the  writer's  opinion,  seldom  in- 
dicated in  the  treatment  of  true  ozsna,  although  silver 
nitrate,  chromic,  acetic,  and  nitric  acids  have  been  recom 

mended  by  a  few  authors. 
Animal  grafting  by  means  of  frog's  skin  and  galvanism 

have  recently  been  used  in  the  treatment  of  o/.:ena. 
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P/EONY  (Pivoine  officinale,  Codex  Med.).  The  Garden 
Pseony,  Poeonia  officinalis  Linn.  ;  Order,  Banvnculaecce, 
which  is  too  familiar  to  need  description,  is  a  native  of 
Southern  Europe,  and  perhaps  a  development  of  P.  pere- 
grina  Miller,  of  the  same  region.  It  occurs  in  white  and 
red  varieties,  and  with  single,  five-,  or  ten-petalled,  or  very 
double  flowers.  It  is  a  perennial  herb,  with  tuberous 
roots.  The  petals,  seeds,  and  roots  are  official  in  France. 
The  former,  usually  gathered  from  red,  double  flowers, 
and  sometimes  with  their  color  heightened  by  acid,  have 
a  bland  taste,  but  little  odor,  and  no  medicinal  proper- 
ties. They  are  used  to  give  lightness  and  color  to  some 
sachet  powders.  The  seeds — round,  dark,  and  rather 
shiny,  about  as  large  as  small  peas — are  said  to  be  used  in 
Europe  to  string  into  necklaces  as  charms  for  teething 
children.  The  roots,  generally  peeled,  and  if  large  sliced 
and  dried,  have  a  bitterish,  astringent,  acrid  taste,  with 
but  little  odor.  They  contain  mucilage,  tannin,  coloring 
matter,  and  some  other  not  very  definite  substances. 
Preony  root  was  formerly  used  as  an  antispasmodic,  but 
is  now  obsolete. 

Allied  Plants. — See  Aconite.  W.  P.  Bolles. 


PAGOSA  SPRINGS.  Location,  and  Post-office,  Pagosa 
Springs,  Conejos  County,  Col. 

Access. — By  the  Denver  &  Rio  Grande  Railway  to  Del 
Norte  or  Alamosa  ;  thence  by  conveyance. 

Analysis. — One  pint  contains  (140°  Fahr.) : 

Grains. 

Carbonate  of  soda 0.342 

Carbonate  of  magnesia 0.353 

Carbonate  of  lime 4.3C0 

Carbonate  of  lithia 0.051 

Chloride  of  sodium 2.132 

Sulphate  of  potassa 0.519 

Sulphate  of  soda   16.146 

Silica 0.415 

Organic  matter trace 

Total 24.258 
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Tin  i;  \i-i  i  i  [<  PROP]  RTIEfi  This  i-  one  of  the  re- 
markably valuable  thermal  springs  which  abound  in  this 
region.  They  closely  resemble  the  Carlsbad,  and  are  as 
applicable  to  the  cure  ol  chronic,  catarrhal,  and  conges- 
tive disorders  as  are  thi 

These  springs  are  Bituated  in  the  southwestern  | 
irado,  near  the  borders  of  New  Mexico,  on  the  banks 
of  the  Ban  Juan  River,  at  an  altitude  of  seven  thousand 
feet.  To  the  north  are  the  Ban  Juan  Mountains,  while 
to  the  -<>iiili  are  the  plains  of  New  Mexico.  The  climate 
and  Bcenerv  are  unsurpassed.  ff,  B.  /•'. 

PAIN.  Synonyms:  Dolor,  Algos,  Douleur,  Bchmerz, 
etc. 

Pain  is  a  sensation  fell  in  animal  bodies,  which  is  al- 
ways of  a  disagreeable  character,  and  which  may  vary  in 
degree  from  slight  uneasiness  to  the  most  intense  agony, 
According  to  Erb,  pain  is  not  a  Bensation  «>f  r  peculiar 
form,  but  one  of  higher  degree.  Every  increase,  then, 
of  ordinary  sensory  stimulus  is  capable  of  producing  pain 
as  S as  it  attains  a  certain  intensity. 

Many  terms  have  been  used  to  designate  the  various 
characters  of  pain.  It  is  said  to  be  acute,  when  sharp 
and  violent;  lancinating,  when  of  a  stabbing  or  darting 

character',  lacerating,  when  the  sensation  of  tearing  is 
experienced  ;  burning,  when  it  resembles  that  produced 
by  a  burn.  Other  terms  are  similarly  used,  viz.,  smart- 
ing, stinging,  griping,  bearing  down,  etc. 

Pain  is  a  very  important  sign  of  disease,  and  it  is  al- 
ways necessary  to  carefully  ascertain  its  character  and 
location.  One  should  remember,  however,  that  pain  is 
often  felt  at  a  distance  from  the  .seat  of  the  affection. 
Thus,  in  inflammation  of  the  liver  it  is  felt  in  the  right 
shoulder,  and  in  morbus  coxa-  it  is  usually  referred  to  the 
knee  joint,  ruder  these  circumstances,  it  is  said  to  be  of 
a  sympathetic  character. 

It  nearly  always  occurs  during  an  inflammation,  or  an 
ulceration,  or  from  a  sudden  or  gradual  solution  of  con- 
tinuity in  any  of  the  tissues  of  the  body.  It  is,  however. 
frequently  experienced  in  a  severe  form  when  none  of 
these  conditions  is  present  It  may  be  the  result  of  a 
morbid  sensitiveness  of  the  sensorium  without  any  ascer- 
tainable* lesion.  Pain  may  be  produced  in  either  of  two 
ways:  (1)  By  increase  of  the  intensity  of  the  stimulus; 
(2)  by  increase  of  the  excitability  of  the  sensorium  (Erb). 
Griesinger  states  that  the  essence  of  pain  lies  in  a  disturb- 
ance of  the  organization  of  the  nerve  at  some  point  in  its 
course. 

Patients  differ  very  much  in  their  susceptibility  to 
pain.  Every  physician  of  experience  will  have  noticed 
many  instances  illustrating  this  fact.  Some  patients  are 
said  to  be  of  a  neuralgic  temperament,  and  feel  pain  in- 
tensely. Persons  of  different  nationalities  sometimes  ex- 
hibit these  peculiarities  in  a  marked  degree  ;  thus,  the 
[rishman  seems  to  feel  pain  much  more  acutely  than  the 
Scotchman,  and  the  Latin  races  are  more  susceptible  than 
the  Teutonic. 

In  locomotor  ataxia  pain  often  occurs  accompanied  by 
functional  disorder  Of  the  organ  which  is  its  seat.  It  is 
then  called  a  pain  crisis.  Dr.  II.  ('.  Wood  thus  describes 
this  phenomenon  :  "  A  pain  crisis  consists,  in  its  essential 
parts,  of  a  parozy8m  of   pain  as  violent   as  human  nature 

can  endure,  accompanied  by  excessive  functional  disor- 
der of  the  part  attacked,  but  disappearing  as  rapidly  as 
it  appeared,  and  associated  with  a  condition  of  undis- 
turbed functional  activity  of  the  affected  viscus  between 

the  paroxysms," 
Pain  occurs  more  frequently  and  in  a  greater  degree  in 

those  parts  of  the  body  which  may  be  included  in  what 
Dr.  Wilkes  calls  the  outer  shell.  Thus  extensive  ulcera- 
tion  may  occur  in  the   stomach  and   intestines   with  very 

little  pain.     Cartilage  js  never  the  seat  of  pain.     Lesions 

of  the  brain   are  rarely  accompanied   by  sensation  in  that 
ii.   but    often    by  severe  pain  referred   to  the   extremi- 
ties. 

We  will  now  proceed  to  consider  pain  from  a  diagnos- 
tic point  of  view.  Observation  on  this  aubii  ct  however. 
should  be  prefaced  by  the  assertion  of  Dr.  Laycock,  that 
pain,  whether  local  or  general,  may  be  illusive  as  to  both 


seal  and  cause.       Wr  iim-l   therefon     view   with  so: 

ervation  these  phenomena  as  they  are  exhibited  in  indi- 
viduals. 

For  the  purposes  of  diagnosis  \ve  will   divide  tin 
into   lour  region — the   I.  (,   abdomen,   a: 

tremities. 

For  head  paid  the  reader  is  referred  to  the  artii 
Headache,  in  the  third  volume  of  this  work. 

The  Thobax.  —  In  pneumonia   the  pain  is  often  acute 
and  lancinating,  and.  according  to  Flint,  it  js  m, 
quently  confined  to  a  circumscribed  space  near  the  nip- 
ple of  the  affected   side.     It   is  increased  by   coughing, 
and   is  also  one  of  the  causes  of  coughing.     It  i- 
the    pleurisy   which    almost    always    accompanies    pneu- 
monia.     When  the  inflammation  commences  ;it  t),, 
or  in  the  centre  of  IhT-  lung,  the  pain  appears  late  in  the 
disease.      It  sometimes  assumes  the  character  of  hu 
There   is  often   hyperesthesia  of  tin-  affected  sid 
rare  instances  the  pain  is  felt  on  the  sound  side. 

AcuU  Pleurisy. — The  pain  is  usually  intense,  sharp, 
cutting,  or  lancinating,  increased  by  respiration,  by 
coughing,  Bneezing,  and  by  the  movements  of  the  body. 
It  is  located  in  the  middle  and  lower  parts  of  the 
often  in  the  subaxillary  and  in  the  epigastric  regii 
frequently  interferes  with  the  function  of  respiration  in 
such  a  way  as  to  produce  a  peculiar  catching  sensation. 

Bronchitis.  —  Pain  is  not   severe.      I'npleasant  or  pain 
fill  sensations  of  an  oppressive  character  are  expel 
behind  the  sternum,  radiating  toward  the  sid( 
ing  of  rawness   is  noticed   in  the  same  region.     As  a  re- 
sult of  coughing  pain  is  often  felt  over  the  short  ribs  and 
in  the  epigastric  region. 

Pit  urodynia. — Pain  is  more  or  less  diffused,  and  is  in- 
creased  by  movements  of  the  body  as  well  as  by  those  of 
respiration. 

intercostal  Neuralgia. — A  dull  and  persistent  pain, 
interrupted  by  exacerbations  of  an  acute,  lancinating 
character,  is  characteristic  of  this  condition.  We  have 
the  three  tender  points  of  Valleix,  \iz.,  posteriorly,  near 
the  dorsal  vertebras  ;  laterally,  in  one,  two,  or  thre* 
costal  spaces  ;  anteriorly,  in  one  or  two  intercostal  - 
near  the  sternum,  most  frequently  on  the  left  side. 

I'm  umothorax. — The  occurrence  of  perforation 
companied  by  a  sharp  pain  in  the  side,  followed  by  the 
most  intense  dyspnoea.  Occasionally  there  is  a  distinct 
sensation  of  tearing,  followed  by  a  feeling  as  of  fluid 
trickling  down  the  side.  Cases  occur  in  which  these 
symptoms  arc  not  present  in  a  marked  degree. 

Pericarditis. —  Pain  is  acute,  darting,  and  parox; 
and  is  increased  by  deep  respiration    and  by  con. 
An  indefinite  sense   of  distress  in  some  cases  taki 
place  of  pain.     Tenderness  is  more  or  less  marked  over 
the  precordial  region. 

Endocarditis. — Pain  of  a  dull  character  is  not  constant 
and  is  randy  prominent     The  patient  may  complain  of  a 
sense  of  distress  rather  than  of  pain.     Rosenstein 
is  never  present  unless  there  is  pleurisy  or  pericarditis. 

Valvular  Lesions.  —  Pain,  when  present,  may  bi 
over  the  heart  or  in  the  left  shoulder.  It  may  extend 
down  the  inner  side  of  the  left  arm  to  the  liners  It 
may  be  constant  and  aching,  or  stabbingand  dartini 
is  often  paroxysmal,  especially  in  aortic  regurgitation. 
Numbness  of  the  left  hand  and  arm  is  sometimes  experi- 
enced following  the  course  of  the  ulnar  nerve.  The  pains 
are  generally  aggravated  by  anything  which  excites  the 
heart's  action,  or  by  distention  of  the  stomach.  They 
are  frequently  relieved  by  the  patient  leaning  over  the 
bed  or  (hair,  and  thus  pressing  on  the  precordial  re- 
gion. 

Pectoris.— The  pain  is  sudden,  intense,  and  of 
a  burning,  lancinating  character.  It  arises  in  the  cardiac 
region  and  beneath  the  sternum,  and  shoots  toward  both 
sides  of  the  (best.  It  often  passes  down  the  left  arm.  and 
occasionally  down  the  right  arm.  In  rare  cases  it  has 
extended  to  the  neck.  head,  and  inferior  cxtn 
••  The  Buffering  is  as  sharp  as  anything  which  can  I 
ceived  in  the  nature  of  pain,  including,  moreover,  some- 
thing which  is  beyond  the  nature  of  pain,  a  sense  of  dy- 
ing "  (Latham  ;  Disease  of  the  Heart). 
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Thoracic  Am  urism. — The  pain  is  of  an  intense,  aching-, 
boring  character,  referred  to  the  seat  of  the  tumor.  In 
addition,  pain  of  an  intermittent  nature  is  often  experi- 
enced, which  extends  along  the  course  of  the  contiguous 
nerve-;. 

Mediastinal  Tumor. — The  pain  in  this  condition  is 
deeply  seated  in  the  chest  or  back,  and  is  not  so  severe  as 
in  aneurism.  In  most  cases  it  is  not  troublesome  until 
the  tumor  extends  beyond  the  mediastinum. 

Abdomen. — Parenchymatous  Hepatitis. — In  this  condi- 
tion pain,  usually  of  a  dull  character,  is  felt  in  the  he- 
patic region.  It  "sometimes  extends  backward  under  the 
right  scapula  and  upward  to  the  shoulder,  especially 
when  the  convex  surface  of  the  liver  is  involved. 

ice  Hepatitis. — Pain  is  felt  in  the  right  shoul- 
der in  a  small  number  of  cases.  Serious  inflammation 
of  the  liver  may  take  place,  when  deeply  seated,  without 
pain.     The  nearer  the  surface  the  greater  the  disturbance. 

Cirrhosis. — Pain  in  the  hepatic  region  is  only  noticed 
iu  a  small  number  of  cases.  There  is  sometimes  a  feel- 
ine  of  weight  or  a  dull  pain  in  the  right  hypochondrium, 
more  or  less  persistent  or  recurrent. 

Cancer  of  the  Liter. — Pain  is  a  prominent  symptom, 
and  is  felt  in  the  right  hypochondrium,  darting  in  vari- 
ous directions.  It  is  most,  severe  when  there  is  tension 
together  with  peritoneal  inflammation.  It  is  increased 
by  pressure.     In  a  few  cases  it  is  not  experienced. 

Biliary  Calculi. — The  pain  is  sometimes  preceded  by  a 
sense  of  uneasiness,  but  more  often  comes  on  suddenly. 
It  is  of  a  severe,  cutting,  tearing  character,  causing  the 
patient  to  shout  out  and  to  assume  various  positions  in 
order,  if  possible,  to  get  relief.  It  frequently  spreads 
over  the  abdomen  and  up  into  the  chest.  There  is  often 
tenderness  over  the  region  of  the  gall-bladder,  but  in 
some  cases  pressure  produces  temporary  relief. 

Dyspepsia. — Pain  of  a  hot,  burning  character  is  some- 
times felt  at  the  cardiac  orifice  of  the  stomach.  It  passes 
into  the  chest  or  up  the  oesophagus  into  the  throat.  A 
sense  of  fulness,  sometimes  amounting  to  pain,  is  often 
experienced  after  eating. 

Gastritis. — Pain  is  experienced  of  a  hot,  burning  char- 
acter, greatly  increased  by  the  ingestion  of  food,  espe- 
cially if  the  latter  is  of  a  solid  or  stimulating  character. 
Great  irritability  of  the  stomach  is  also  experienced. 
There  is  moderate  tenderness  on  pressure.  The  corro- 
sive and  irritant  poisons  produce  the  symptoms  of  gastri- 
tis, which  vary  in  severity  according  to  the  nature  and 
strength  of  the  toxic  agent. 

Alkalies  produce  a  burning  sensation  not  so  severe  as 
that  caused  by  acids.  In  the  case  of  the  narcotic  irritants 
a  little  time  may  elapse  after  the  taking  of  the  poison  be- 
fore the  pain  is  experienced. 

ffastralgia. — This  is  a  neuralgic  affection  of  the  stom- 
ach, consisting  of  pain  more  or  less  severe,  accompanied 
by  spasm.  We  meet  with  it,  according  to  Flint,  in  two 
forms,  the  acute  and  chronic.  In  the  acute  form  the 
pain  is  of  a  griping  and  tearing  character,  ami  sometimes 
is  so  severe  as  to  produce  fainting.  Romberg  describes 
it  as  if  "claws  were  clutching  the  pit  of  the  stomach."  A 
sense  of  constriction  is  frecpiently  experienced,  and  occa- 
sionally vomiting. 

In  the  chronic  form  the  pain  mayr  be  continuous,  with 
exacerbations,  or  it  may  recur  at  intervals.  It  varies  in 
intensity,  and  is  of  a  burning,  lancinating,  or  gnawing 
character  (Flint).  It  originates  in  the  region  of  the  stom- 
ach, and  shoots  in  various  directions.  It  may  be  pro- 
yoked  by  the  ingestion  of  food,  but,  as  a  general  rule,  it 
is  relieved  by  eating. 

Cancer  of  t/ie  Stomach. — Pain  is  more  or  less  promi- 
nent. It  may  be  lancinating,  or  of  a  gnawing  character, 
especially  if  there  is  secondary  ulceration.  It  is  absent 
in  eight  per  cent,  of  the  recorded  cases. 

Gastric  Ulcer. — Tenderness  on  pressure  is  almost  al- 
ways present.  A  burning,  gnawing  pain  is  produced  by 
the  ingestion  of  food,  especially  when  the  latter  is  of  a 
hot,  stimulating  character.  The  pain  continues  until  the 
food  is  either  rejected  or  passes  through  the  stomach. 
It  is  affected  by  the  position  of  the  body.  Sometimes 
lying  down  will  relieve  it,  while  in  other  cases  it  is  made 


worse  by  the  recumbent  posture,  depending,  no  doubt, 
on  the  situation  of  the  ulcer  (Flint).  It  is  often  absent 
for  days.  It  may  lie  excited  by  deep  inspiration,  espe- 
cially if  localized  peritonitis  is  present. 

Intestinal  Colic. — Pain  is  felt  in  the  neighborhood  of 
the  umbilicus,  and  is  of  a  very  severe  character.  It 
causes  the  patient  to  bend  forward  and  press  the  abdo- 
men in  order  to  obtain  relief.  It  lasts  for  a  few  moments, 
and  then,  to  a  greater  or  less  extent,  disappears,  only  to  re- 
turn after  a  short  interval. 

h'nti  ra/gia. — In  this  affection  the  pain  is  not  of  that 
griping  character  which  is  experienced  in  colic,  but  is  of 
a  tearing  and  cutting  nature.  It  is  felt  first  in  the  right 
iliac  and  umbilical  regions.  It  occurs  with  intermissions 
and  remissions,  and  is  rather  relieved  than  aggravated 
by  pressure. 

Acute  Enteritis. — The  pain,  often  felt  near  the  umbi- 
licus, is  not  severe,  but  rather  of  a  dull,  aching  character, 
marked  by  exacei'bations.  There  is  slight  tenderness  on 
pressure. 

Phlegmonous  Enteritis  (Cullen). — In  this  affection  the 
pain  resembles  that  of  peritonitis,  but  is  not  so  severe. 
It  is  increased  by  movements  of  the  body. 

Duodenal  Ulcer. — Pain  occurs  in  paroxysms  similar  to 
that  of  gastralgia.  It  is  felt  principally  in  the  right  hy- 
pochondrium, some  time  after  the  ingestion  of  food. 

Intussusception. — This  condition  is  accompanied  at  first 
by  paroxysmal  pains  similar  to  colic,  emanating  from  a 
certain  locality  which  afterward  becomes  tender  on  press- 
ure. 

Strangulated,  Hernia. — The  descent  is  accompanied  by 
severe  pains  in  the  region  of  the  umbilicus,  which  may 
closely  simulate  those  of  colic. 

Functional  Obstruction.  —  Painful  peristaltic  move- 
ments occurring  in  paroxysms  are  strongly  diagnostic  of 
this  condition. 

Sporadic  Cholera. — Colicky  pains  of  a  severe  character 
precede  and  accompany  the  passages  from  the  bowels. 

In  epidemic  cholera  the  dejections  are  not  accompanied 
by  pain,  but  rather  by  a  feeling  of  relief. 

Lead  Colic. — The  pain  may  be  slight  or  severe.  In  the 
latter  form  it  is  sharp  and  lancinating,  and  spreads  over 
the  abdomen.  It  may  be  confined  to  the  hypogastrium 
or  epigastrium.  In  severe  attacks  it  is  relieved  by  press- 
ure.    It  is  often  marked  by  tenesmus. 

Acute  Diffuse  Peritonitis. — The  pain  may  at  first  be  lo- 
calized, and  afterward  become  general.  It  is  of  a  burn- 
ing, lancinating  character,  increased  by  deep  inspiration, 
coughing,  sneezing,  or  by  movements  of  the  bod.y.  It 
frequently  occurs  in  exacerbations,  and  is  generally  se- 
vere, but  it  may  be  slight  or  wanting. 

Abnormal  conditions  of  the  uterus  and  appendages,  as 
hypertrophy,  displacement,  endocervicitis,  ovaritis,  sal- 
pingitis, etc.,  are  marked  by  pain  in  the  seat  of  disease. 
These  affections,  however,  are  frequently  accompanied 
by  sympathetic  pains  in  other  parts  of  the  body — in  the 
back,  breast,  and  extremities. 

Renal  Colic. — The  pain,  at  first  of  a  pricking  character, 
is  felt  in  the  lumbar  region.  It  quicklyr  becomes. very 
severe,  often  most  excruciating,  and  passes  down  along 
the  ureter  to  the  bladder.  It  is  also  felt  in  the  penis  and 
testicles.  It  may  pass  across  the  abdomen,  and  upward 
to  the  chest. 

The  Back.. — Aneurism  of  the  Descending  Thoracic 
Aorta. — The' pain  is  of  an  aching,  burning  character,  cor- 
responding in  si/ o  to  the  position  of  the  tumor.  Radiat- 
ing neuralgic  pains  are  also  frequently  present. 

Aneurism  of  the  Abdominal  Aorta. — Iu  this  condition 
pain  of  an  intense  and  paroxysmal  nature  is  felt  in  the 
abdomen  when  the  tumor  extends  forward,  and  in  the 
back  when  it  arises  from  the  posterior  portion  of  the 
aorta. 

Haemorrhage  into  the  substance  of  the  spinal  cord  is 
marked  by  sudden  paralysis  without  loss  of  conscious- 
ness, and  by  localized  pain. 

Spinal  Meningitis. — Pain  in  the  spine,  of  a  deep-seated 
and  boring  character,  is  felt  radiating  to  the  extremities, 
and  is  made  worse  by  moving  the  limbs.  It  is  not  much 
increased  by  pressure. 
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o-spinal  \feninffitis.— The  pain  is  experienced  in 
the  cervical,  dorsal,  and  abdominal  regions,  depending 
on  which  pari  is  inflamed.  It  is  made  »"i"  i>>  move- 
ments "i  the  body . 

Pott's  Diteas*  oj  Uu  Spina. — The  pain  at  firsl  Is  often 
severe,  and  is  increased  bj  active  exercise.  It  sometimes 
shoots  forwards  over  the  abdomen  and  into  the  extremities, 

Myelitis  i^  marked  by  pain  in  the  back,  and  a  girdle 
sensation  around  the  abdomen  and  into  the  extremities, 

/  >motor  Ataxia  Pains  are  ol  a  fulgurating  charac- 
ter, shooting  down  into  the  extremities,  and  there  are 
girdle  pains  around  the  abdomen. 

1 1  aderness  and  pain  on  pressure 
are  fell  over  the  spine  Pressure  also  causes  pains  radiat- 
ing t"  the  trunk  and  limbs. 

Lumbago.— A  dull  pain,  often  severe  and  aggravated 
by  movements  of  the  body,  is  experienced  in  the  small  of 
the  back.  It  is  accompanied  bj  a  feeling  ol  Btiffnessand 
inability  to  assume  the  erecl  posture. 

Dorsodynia  Pain  in  the  dorsal  region,  increased  by 
movement  of  the  scapula.  In  this  and  the  preceding  af- 
fection, uniform,  linn  pressure  over  the  affected  muscle 
will  give  relief. 

In  acute  and  chronic  inflammation  of  the  kidneys,  a 
dull  pain  in  the  back  is  often  experienced. 

Dull  pains  in  the  back  arc  often  the  result  of  alcoholic 

or  venereal  indulgence. 

Tin-;  Extremities. — Here  we  shall  refer  only  to  pains 
which  are  ol'  obscure  origin.  Ii  is  much  less  difficult  to 
differentiate  gross  anatomical  lesions  in  the  Limbs  than  in 
tin-  trunk,  and  consequently  the  character  of  the  pains  is 
not  "i  so  much  diagnostic  importance. 

Dr.  II.  ('.  W 1.  in  his  recent  work,  has  given  the  fol- 
lowing as  the  causes  (.f  persistent  pains  in  the  extremi- 
ties: l,  Gout  or  rheumatism;  2,  neuritis;  -i,  chronic 
metallic  poisoning;  4.  diseases  of  the  spinal  cord;  5, 
neuralgic  and  malarial  cachexia'. 

In  gout  or  rheumatism,  pains,  when  not  resulting  from 
gross  anatomical  lesions,  are  often  of  an  obscure  charac- 
ter. They  are  dull  and  aching,  and  occur  around  the 
joints  and  in  the  muscles.  There  may  or  may  not  be  ten- 
derness on  pressure.  Pains  of  a  rheumatic  nature  are 
often  mistaken  for  those  resulting  from  sprains. 

Neuritis.  —  Pain  exists  in  the  affected  nerve  and  the 
parts  to  which  it  is  distributed.  Gowers  describes  it  as 
of  an  intense,  burning,  boring,  rarely  of  a  darting,  charac- 
ter.     It    is  worse   at    night,  and    is   made  worse  by   such 

movements  a-  increase  the  tension  of  the  affected  nerve- 
trunk.     In  severe  ciises  the  whole  limb  may  be  affected, 

but  in  thi'  milder  forms  the  pain  is  confined  to  the  course 
of  I  he  nerve  itself. 

In  chronic  metallic  poisoning  pain  is  not  a  prominent 
Symptom,  so  far  as  the  limbs  are  concerned.  It  may  be 
neuralgia  in  Character,  or  it  may  be  dull  anil  more  of  the 
natu/e  of  rheumatism.  In  chronic  lead-poisoning  severe 
pains  are  of  ten  experienced  in  certain  joints  and  the  neigh- 
boring muscles.    They  are  sometimes  attended  by  cramps, 

and  d t  follow  the  course  of  the  nerves 

Of  the  diseases  of  Hie  spinal  cord,  posterior  sclerosis  is 
the  most  frequently  accompanied  by  pain  in  the  limbs. 

The  peculiar  character  of  these  has  been  already  cle 
scribed.  Generalized  pains  in  the  limbs  may  occur  in 
diffuse  and  transverse  myelitis,  compression  followed  by 
myelitis,  also  in  acute  and  chronic  spina]  meningitis. 
Caries  of  the  vertebras,  perineuritis,  and  pressure  from  tu- 
mors on  the  nerve  trunks  will  produce  pain  in  the  limbs. 

Some  idea  of  the  causes  of  limb  pains  may  be  obtained 
bj  noticing  whether  they  are  unilateral  or  bilateral.  In 
diseases  of  the  cord  the  pains  are  usually  bilateral,  as  is 
aKo  the  case  in  those  produced  by  toxic  agents  in  the 
blood.  Unilateral  pains,  on  the  oilier  hand,  arc  usually 
the  result  of  some  inflammatory  lesion  in  the  courseof 
the  nerve.  It  is  quite  possible  that  this  lesion  maybe 
primarily  produced  by  such  toxic  agents  as  Byphilis,  tu- 
berculosis, etc. 

Thi    \  w.  — Neuralgic  pain  maybe  entirelypar- 

oxysmal,  or  it  may  be  continuous,  accompanied  by  ex- 
acerbations. The  continuous  pain  is  dull  in  character, 
but  the  exacerbations  may  be  acute  and  lancinating. 


Vallcix  s  painful    points  are  diagnostic   of   neuralgia. 

They  occur  as   follows:    I,    When    the   nerve   passi 
from     the    skull    or    spinal    column:    2,    over    branches 
which,    passing    outward,    penetrate  muscles.    :;.   at    the 
termination  o|    branches  on  the  surface;  4,  over  trunks 

neat   the  surface. 

In    brachial  neuralgia   the   pain   is  of  a  continuous, 
dull,  boring,   burning  character  (Erb).     It   may  a 
violent,  tearing,  and  lancinating,  shooting  down  to  the 
hand.     It  maj  present  exacerbations  and  remissions. 

In  sciatica  the  pain  may  be  preceded  by  dull,  painful 
sensations,  which  gradually  increase  in  intensity  until  a 
paroxysm  occurs.  It  follow-  the  course  of  the  nerve. 
Shooting  backward  and  forward  from  place  to  pla 

The    painful   points   are-  (1)    Where  the  nerve 
out   through   the  sciatic  foramen  ;  (2)  the  lower 
of  the  gluteus;  (8)  over  the   head  of  the  fibula  ;  i4j  be- 
hind the  outer  ankle  :  (5)    behind  the  inner  malleolus. 

Neuralgia  of  the  joints  is  characterized  by  a  dra. 
tearing,  stabbing  pain,  which  shoots  in  various  din  i 
As  a  ride,  sleep  is  not  disturbed  by  it.     The  opp 
the  case   in    inflammation.     It    also  occurs  in  sj 
which  are  worse  at  certain  times  of  the  day. 

Treatment. — The  treatment  of  pain  is  often  a  very 
important  part  of  the  management    ol   disease.     When 
severe  it  requires  immediate  attention.     The  admit 
tion  of  hypodermic  injections  of  morphia,  or  of  tin 
drug  by  the  mouth,  is  the  remedy  most  frequent!} 
other  anodynes,  such  as  ether  and  chloroform,  maybe 
given  in  addition.     When  the  patient  cannot  tak. 
phia,  as  is  occasionally  the  case,  hyoscyamus,  belladonna, 
and  Indian  hemp  may  be  resorted  to.     Local  applii 
of  beat,  mustard,  and  turpentine  often  give  relief.     The 
principal  object  of  the  physician,  however,  should  be  to 
find  out  the  cause,  and,  if  possible,  to  remove  it 

Jinn)*  E.  ■ 

PANCREAS,   INJURIES   AND    DISEASES   OF   THE. 
Of  all  abdominal  organs  the  pancreas  has  been  least  fre- 
quently subjected    to  surgical    treatment.      The  anatom- 
ical location  of  the  organ,  and  the  obscurity  of  its 
tions.   furnish  a  sufficiently  satisfactory  explanati 
this  statement.      Situated   high   up  in  the  abdominal  cav- 
ity,  and    hidden    behind   such    important    organ-   a-  the 
stomach,  omentum,  and   transverse  colon,  it    is  thi 
accessible  of  all  abdominal  organs,  and  on  this  account 
its  affections,  wrapped  in  obscurity,  have  for  tie 
part  constituted  objects  for  empirical  medication.    The 
relation  of  this  gland  to  surrounding  organs,  and  ii  - 
distance  from  the  anterior  wall  of  the  abdomen.  th( 
point  of  approach,  necessarily  offer  serious  obsta 
diagnosis  and  direct  treatment.     In  a  diagnostic  point  of 
view,  1   may  aKo   refer  to  another  great   difficulty— '<HBl 
want  of  positive  knowledge  concerning  the  physic 
functions  performed  by  this  gland  in  the  pi 
gestion.     As  the  sj  mptomatology  of  all  affections  of  the 
pancreas  is  always  obscure,  and  a  probable  diagni 
be  made  only  in  cases  in  which  the  gland  has  l* 
considerably  enlarged  by  disease,  it  is  apparent  that  our 
present  clinical   knowledge  is  limited  to  diseases  which 
increase  the  size  of  the  organ  to  such  an  extent  that  their 
existence   may  be  determined   by  palpation.      Primary 
rnalignanl  disease  of  the  pancreas,  when  it  has  M\- 
to  such  an  extent   that  its  presence  can  be  diagnost 
with  certainty  by  physical  signs,  will  have  invaded  the 
adjacent  tissues  to  such  a  degree  as  to  preclude  the  advis- 
ability of  an  operation  ;  consequently  the  efforts  of  the 
surgeon,  for  the  present  at  least,  must  be  directed  I 
exclusively  toward  the  recognition  and  treatment  of  be- 
nign affections  of  thi-  gland. 

As  the  internal  treatment   of  diseases  of  the  pat 
always   has   been,   and    probably   always  will   be.  an   un- 
gratifying  task  to  physicians,  the  following  article  DM 
been  written  with  special  reference  to  laying  the  founda- 
tions tor  a  rational   method  of  treatment   of  some  of  the 
injuries  and  diseases  of  the  pancreas  by  direct  si. 
measures,  as  many  of  its  affections   legitimate^ 
within  the  domain  of  modern  surgery  ;  while  other  more 
obscure   diseases  can    be  treated    by  internal   medication, 


466 


REFERENCE    HANDBOOK  OF  THE  MEDICAL   SCIENCES. 


Pain. 
Pancreas. 


with  any  hope  of  success,  only  after  the  physiology  of 
the  pancreas,  the  etiology  and  pathology  of  its  diseases, 
shall  have  been  better  understood  as  the  result  of  future 
research. 

The  literature  of  the  surgery  of  the  pancreas  is  ex- 
ceedingly scanty,  and  loosely  scattered  through  the  med- 
ical journals  and  text-books,  as  no  previous  attempt  has 
been  made  to  arrange  the  material  in  a  systematic  form 
for  ready  reference.  Our  present  knowledge  of  the  sur- 
gical treatment  of  diseases  of  the  pancreas  is  limited  to  a 
few  operations,  performed  for  the  cure  of  retention-cysts, 
by  excision  or  the  formation  of  an  external  pancreatic 
fistula.  The  clinical  material  which  I  have  collected, 
and  more  particularly  the  description  of  pathological 
conditions  found  within  and  around  the  pancreas  at  post- 
mortem examinations,  will  be  utilized  for  the  purpose  of 
pointing  out  new  indications  for  operative  interference, 
by  such  methods  as  will  suggest  themselves  from  the  re- 
sults obtained  by  experiments  upon  animals. 

Topographical  Anatomy. — For  a  correct  interpreta- 
tion of  the  signs  and  symptoms  of  injuries  and  diseases 
of  the  pancreas,  and  for  an  accurate  understanding  of  the 
relations  of  this  organ  to  surrounding  parts  in  their  sur- 
gical treatment,  it  becomes  necessary  to  allude  briefly  to 
the  topographical  anatomy  of  the  pancreas.  The  pan- 
creas is  a  tongue-shaped  gland,  placed  transversely  in  the 
abdomen  at  a  point  opposite  the  first  lumbar  vertebra, 
behind  the  stomach,  reaching  from  the  hilus  of  the  spleen 
to  the  concavity  of  the  duodenum.  Its  right  end,  termed 
the  head,  is  embraced  by  the  curvature  of  the  duodenum, 
while  its  left,  or  caudal  extremity,  is  in  contact  with  the 
spleen.  After  opening  the  abdominal  cavity  in  the  cad- 
aver, it  can  be  distinctly  felt,  as  a  firm  body,  through  the 
walls  of  the  stomach.  The  organ  is  made  accessible  and 
exposed  to  sight  by  cutting  the  ligamentum  gastro-coli- 
cum  trans versely,  and  by  pushing  the  stomach  upward 
and  the  transverse  colon  downward.  In  the  saccus  epi- 
ploicus,  which  has  now  been  opened,  the  gland  is  seen  in 
front  of  the  large  vessels.  It  presents  three  surfaces  for 
examination.  The  anterior  surface,  somewhat  concave, 
is  in  contact  with  the  stomach  throughout  its  entire  ex- 
tent, but  separated  from  it  by  a  covering  from  the  omen- 
tal bursa,  which  renders  the  surface  smooth  and  well 
adapted  for  the  free  movement  of  the  stomach.  The  pos- 
terior surface  is  separated  from  the  spine  by  the  vena 
cava,  aorta,  the  superior  mesenteric  artery  and  vein,  the 
pillars  of  the  diaphragm,  and,  toward  the  liver,  the  vena 
porta,  as  well  as  numerous  lymphatic  vessels  and  glands, 
all  of  which  are  firmly  connected  with  this  surface  and 
with  the  spine  by  connective  tissue.  To  the  left  of  the 
vertebral  column  it  is  attached  in  the  same  manner  to  the 
left  suprarenal  capsule,  kidney,  and  renal  vessels.  The 
superior  mesenteric  artery  and  vein  are  embraced  by 
the  substance  of  the  gland,  so  as  sometimes  to  be  en- 
closed in  a  complete  canal.  The  inferior  surface  is  nar- 
row and  directed  toward  the  transverse  colon;  it  rests  at 
ODe  end  on  the  junction  of  the  duodenum  and  jejunum, 
at  the  other  end  on  the  extremity'  of  the  transverse  colon. 
The  intervening  middle  portion  of  the  inferior  surface 
has  a  special  peritoneal  covering  derived  from  the  lower 
layer  of  the  mesocolon.  Along  the  posterior  surface  and 
upper  border  of  the  gland  are  placed  the  splenic  artery 
and  vein,  both  pursuing  a  tortuous  course  from  right  to 
left.  The  cceliac  axis  is  above  the  pancreas.  The  com- 
mon bile-duct  is  in  close  relation  to  the  head  of  the  gland, 
passing  down  along  its  posterior  surface,  and  is  gener- 
ally received  into  a  groove  or  canal  in  its  substance. 

The  common  pancreatic  duct,  or  canal  of  Wirsung,  is 
widest  near  its  entrance  into  the  duodenum,  where  it  is 
from  one-twelfth  to  one-ninth  of  an  inch  in  diameter. 
Before  its  termination  it  unites  with  the  common  bile- 
duct  in  the  wall  of  the  intestine,  at  the  junction  of  the 
second  and  third  portions  of  the  duodenum,  between 
three  and  four  inches  below  the  pyloric  orifice  of  the 
stomach.  The  lower  extremity  of  the  head,  where  it 
curves  behind  the  mesenteric  artery  and  vein,  is  some- 
times marked  off  from  the  rest,  and  is  then  called  the 
lesser  pancreas,  having  a  special  duct  which  joius  the  com- 
mon duct  in  the  substance  of  the  head  of  the  pancreas. 


The  pancreas  receives  its  blood-supply  from  the  superior 
and  inferior  pancreaticoduodenal  branches  of  the  hepatic 
and  superior  mesenteric  arteries.  The  venous  return 
takes  place  through  the  splenic  and  superior  mesenteric 
veins.     The  nerves  are  derived  from  the  solar  plexus. 

Accessory  Pit  nereis. — The  pancreas,  like  many  other 
glandular  organs,  sometimes  presents  rudimentary  du- 
plicities, and  it  is  necessary  to  call  attention  to  this  fact 
for  the  purpose  of  considering  the  possibility  of  the  ori- 
gin of  a  pancreatic  cyst  from  one  of  these  appendages. 
Rokitansky '  mentions,  as  an  exceedingly  rare  occur- 
rence, duplicityT  of  the  pancreas  and  excessive  develop- 
ment of  the  accessory  appendages.  A  frequent  variety 
is  presented  by  the  head  of  the  gland — the  pancreas 
minus — the  duct  of  which  usually  terminates  in  the  com- 
mon duct  ;  but  sometimes,  as  was  first  ascertained  by 
TVinslow,  it  takes  an  independent  course  and  empties 
into  the  duodenum  from  one  to  one  and  a  half  inch 
below  the  opening  of  the  common  duct.  More  recently, 
Hyrtl  has  called  attention  to  an  accessory  pancreas,  con- 
sisting of  a  few  isolated  acini  of  the  gland  behind  the 
superior  mesenteric  artery  and  vein.  Klob  has  described 
an  accessor^'  pancreas,  distant  and  distinct  from  the  nor- 
mal organ,  which  was  found  between  the  muscular  lay- 
ers of  the  stomach,  about  the  middle  of  the  great  cur- 
vature. On  another  occasion  he  found  a  similar  organ 
in  the  posterior  wall  of  the  jejunum,  near  its  upper  ter- 
mination. In  both  instances  the  true  glandular  struct- 
ure of  these  bodies  was  confirmed  by  microscopical  ex- 
aminations. 

Zenker  met  with  six  instances  of  supernumerary  pan- 
creas. The  accessory  organ  was  invariably  in  the  walls 
of  the  intestine,  three  times  in  the  highest  convolution  of 
the  jejunum,  twice  near  the  duodenum,  and  in  the  last 
case  in  the  upper  part  of  this  portion  of  the  intestinal 
tract.  In  size  the  glands  varied  from  that  of  a  lentil  to 
that  of  a  silver  dollar.  They  were  situated  between  the 
intestinal  tunics,  and  presented  a  prominence  on  the  se- 
rous surface.  Klob  found  no  excretory  duct  in  his  speci- 
men. Zenker  detected  the  terminal  end  upon  the 
mucous  surface  of  the  intestinal  canal,  in  the  shape  of  a 
slightly  raised  papilla  which  could  be  seen  with  the 
naked  eye,  or  by  means  of  a  magnifying-glass.  The 
presence  of  pancreatic  juice  in  the  glands  was  also  deter- 
mined. In  all  instances  the  gland  proper  was  found  in 
its  normal  location  and  of  natural  si/.e.  All  the  subjects 
were  adults.  Like  other  accessor}-  organs  the  super- 
numerary pancreatic  glands  owe  their  origin  to  em- 
bryonal deposits  of  gland  tissue.  Although,  as  yet,  no 
instance  has  been  observed  of  cystic  formation  from  an 
accessory  pancreas,  there  is  no  reason  why  such  an-oc- 
currence  should  not  take  place,  for  the  same  reasons  and 
in  the  same  manner  as  has  been  observed  in  cases  of 
<  \  sts  from  supernumerary  thyroid  glands. 

Comparative  Anatomy  op  the  Pancreas. — A  few 
words  on  the  comparative  anatomy  of  the  pancreas  are 
necessary  in  order  to  compare  the  results  obtained  by 
certain  experiments  with  similar  conditions  when  ob- 
served in  the  human  subject  as  the  result  of  traumatism 
or  pathological  changes.  In  some  of  the  higher  inverte- 
brates certain  organs  connected  with  the  alimentary  canal 
have  received  the  name  of  pancreas  ;  but  this  name  has 
been  applied  to  them  rather  from  their  position  and  in- 
ferred function  than  from  any  certain  evidence  of  their 
use,  or  from  their  anatomical  structure.'2  If  they  exist 
they  consist  of  simple  caecal  appendages  attached  to  the 
upper  part  of  the  intestine. 

In  the  osseous  fishes  certain  caeca,  or  blind  tidies,  maj' 
be  seen  at  the  commencement  of  the  intestinal  canal, 
close  to  the  pylorus,  which  from  their  position  have  re- 
ceived the  name  of  pyloric  appendages,  and  have  been 
regarded  by  most  anatomists  as  the  analogue  of  the  pan- 
creas in  higher  animals.  In  reptiles  we  find  a  nearer 
approach  to  the  structure  of  the  pancreas  of  higher  ani- 
mals, both  in  form  and  structure.  In  the  frog  the  pan- 
creas is  shaped  not  unlike  that  of  the  human  subject, 
but  its  broad  end  is  in  the  opposite  direction.  It  is  in 
close  approximation  with  the  duodenum  in  its  whole 
length.     A  proper  duct  cannot  be  found  ;  probably  small 
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different  parts  oi  the  gland  open  into  the  bil- 
land.     The  pancreas 
of  bird  irtionately  larger  than  in  any  othi 

j 1 1 : 1 1 .  I  In  ind  has  always  more  than  one,  usually  two 
or  three  ducts  «  bich  open  by  Beparate  orifices,  and  often 
■it  Borne  considerable  from  one  another. 

The  chief  differences  between  the  pancreas  in  other 
mammalia  and  the  organ  in  man  relate  merely  to  its 
color,  its  consistence,  its  d  lobulation,  its  form, 

lume,  its  union  into  a  single  mass,  or  its  si  paration 
into  two  distincl  parts,  and,  lastly,  ii-  position  and  its  re- 
lations with  iliii  ions  of  the  peritoneum. 

Ii-  form  i-  general!]  more  or  less  thai  ol  a  narrow 
band,  divisible  into  two  portions— one,  the  duodenal,  fol- 
lowing  the  curvature  of  the  duodenum,  and  placed  ver- 
tically or  obliquel]  ;  the  other,  the  gastro-splenic,  ex- 
tending transversely,  in  relation  to  the  Srsl  portion,  from 
the  duodenum  to  the  spleen,  against  which  ii  rests  ;  the 
latter  is  always  developed,  the  former  is  of  ten  defective 
or  absent,  and  must  be  considered  merely  as  an  accessory 
pi  in  ii  m. 

In  the  carnivora  the  pancreas  is  always  large  in  pro- 
portion i"  the  si/c  of  the  animal,  [n- the  ox,  from  the 
distinctness  of  the  two  portions,  the  organ  lias :{  bilobar 
appearance.  In  the  horse,  from  the  gastro-splenic  por- 
tion being  doubled,  ii  lias  a  trilobar  Form.  In  the  ro- 
dents the  organ  is  spread  out  in  an  arborescenl  manner, 
in  an  extensive  mesentery  that  allows  free  movement  to 

the  long  duodenum,  anil   extends  to  the   left  in  a  Borl    of 

omentum  which  underlies  the  stomach.     In  the  rabbit 

the  duet  enters  the  intestine  nine  inches  or  a  foot  from 
the  pylorus.  In  the  mammalia,  as  in  man,  there  is,  as  a 
rule,  but   one  pancreatic  duct,  which   usually  enters  the 

intestine  near  the  pylorus,  although  sometimes  a  great 
way  removed  from  i't.     There  are,  however,  considerable 

variations  in  the  mode  of  insertion.  In  the  lion  two  pan- 
creatic ducts  join  the  common  bile-duct  separately,  one 
near  the  oilier.  In  the  dog  I  have  made  the  observation 
thai  the  ducts  from  both  portions  of  the  pancreas  unite 
near  the  duodenum  or  within  its  wall,  and  that  the  ori- 
fice of  the  common  pancreatic  duet  is  usually  located 
about  an  inch  or  two  below  the  opening  of  the  bile-duct. 
If  an  accessory  duct  exists,  it 
usually  opens  into  the  intestine 
at  a  point  in  common  w  ith  the 
bile-duct. 

Be*rard  and  Colin"  have  shown 
thai  the  pancreas  is  not  con- 
nected  with  the  duodenum  in 
young  doirs.  It  consists  origi- 
nally of  two  parts,  of  which 
one  lies  parallel  to  the  duode- 
num (caudex  inferior!,  and  the 
other  perpendicular  to  it  (cau- 
dex superior).  These  two  por- 
tions join  later  to  form  a  mass 
which  becomes  adherent  to  the 
duodenum.     Bach   portion   lias 

ils  own  duel,  and  the  two  after- 
ward unite  to  enier  the  intestine 
about  two  and  a  half  centime- 
tres (one  inch  i  below  the  opening 

of      the      bile  duct.        Sometimes 

there  is  a  second  duct  arising 

from  either  portion,  or  more  rarely  from  both,  which  en- 
ters the  duodenum   by  the  side  of  the  bile  duel. 

The  pancreas  of  the  pig  has  usually  only  one  duct, 
but  when  two  exist  the  second  smaller  duel  communi- 
cates w  ith  the  principal  duel,  which  opens  into  the  com- 
mon bile  duet. 

The  irregular  distribution  and  insertion  of  'he  pancre- 
atic duel  in  mammalia,  and  the  frequency  with  which  a 
second  and  third  duel  are  found,  are  important  to  remem- 
ber in  connection  with  experiments  on  the  pancreas,for 
Intercepting  the  secretion  b\  ligation  of  the  duel  ;  tor  it 
i-  exceedingly  difficult,  if  not  impossible,  to  ascertain  the 
existence  of  absence  of  the  small  ac<  essory  ducts;  and  on 
this  account  it  would  be  impossible  to  prove  that  all  of 
the  outlets  of  the  gland  had  been  intercepted,  even  if 
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the  development  of  the  pancreas  in  the  young  chick.4 

lie  found   that   the   matrix  could  be  seen  somewhat    later 

than  that  of  the  liver -about  Bixty -five  hours  after  incuJ 
bation  had  commenced.  It  consists,  primarily, as  a  bulgv 
ingof  the  hypoblast  of  the  posterior  wall  ol  the  intestinal 
tube,  covered  by  a  thickened  prolongation  of  the  connec- 
ti\.  tissue  layer  of  the  bowel  (Fig.  2744). 
The  embryonal  pancreas  -hows  in  the  beginning  a  cav- 
ity which  is  in  communication  with 
the  "pen  lumen  of  the  boweL  The 
changes  which  take  place  in  il 
bryonal  pancreas  during  the  first  live 
days  can  lie  readily  observed  and  are 
easily  understood. 

Prom  the  thick  wall  of  the  hypo- 
blast numerous  small,  solid    lobules 
spring,   while   the   hollow    space   in 
communication   with    the   bowel  as- 
sumes more  and  more  the  shape  of  a 
canal.     The   connective-tissue   layer 
does  not  increase  in  size  in  the  sama 
degree,  and  presents  no  lobular  pro> 
jections  upon   its  surface.    On  this 
account  the  new  organ  has  assumed 
a  pyriform  shape  externally;  on  the 
other  hand,  the  glandular  portion 
in  the  connective-tissue  layer  takes 
on  a  branched  structure  1 1 

The  hypoblastic  layer  is  tin 
of  the  parenchyma.  "  Compi  - 

cells,  the  connective-tissue  layer 
•  .j    serves  as  a  basis  for  the  vascu- 
<  ()  lar  constituents   of  the  gland, 
The  embryonal   connective  tis- 
sue disappears  during  the  de- 
CL  ^^^BBS  /■•:/       velopment  of  the  gland  in  pro- 

portion as  the  cellular  ] 
increases,    until,    finally,   only 
enough  connective  tissue  is  left 
to  serve  as  a  nidus  fc  ir  the  \  essels  and 
as  a  membrana  propria  for  the  acini. 
The  pancreas   is  not  developed  hy 
symmetrical  folding  of  both  wi 
the  intestinal  canal,    but   each  wall 
grows    by   proliferation   in  difl 
degrees  to  form  the  pancreas.    Tbc 
excavation  in  the  rudimentary  gland 

-I  i  xisl  at  first,  but  iIm 
nal  and  essentia]  structures  are  the 
cellular  parenchyma  of  the  gland 
from  the  epithelial  lining  of  the  in- 
testine, and  the  vessel  and  nerve  en- 
veloping layer  •  f  connective  tissue, 
As  the  pancreas  in  birds  has  two 
ducts,  the  question  arose  how  the 
second    duet    is    formed.      Tin 

plausible  explanation   was  afforded 

by  the  assumption  that  the  primary 
duet  divides  itself  into  two  in 
gitudinal  direction.    Remak,  i: 
found  another  explanation  in  examin- 
ing two  geesi  .    between   tin .  i 
four  w  eeks  old.     He  found  two. 
6  FiveDaysOld!   ill  a  short  distance    from   each 

imach;   6.  liver  jn  connection  with   the  wall  of  the 
i'iluMcrV'r.i^:  intestine       A      closer     examii 
showed,    however,   that  only  oni 
the  duets,  the  upper,  was  in  communication  with  the  lu- 
men of  the  intestine;  the  other  presented  a  blind  pouch 
adherent  lo  the  wall  of  the  gut.      From   this   it   n 
concluded  that  the  second  duel   springs  from  the  tint, 
and.  at    a   later  period,  a  new  communication  with  the 
bowel  is  established  at  a  point  corresponding  to  its 
extremity. 

Remak  has  since  observed  the  same  condition  in  the 
larv;e  of  frogs  (Fig.  2740).     It  appears,  then,  established 
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that  the  first  and  primary  duct  of  the  pancreas  is  found 
in  the  rudimentary  organ,  and  is  from  the  beginning  in 
communication  with  the  bowel  ;  while  any  additional 
ducts,  whether  normal  or  anomal- 
ous, originate  in  the  substance  of 
the  gland  and  only  secondarily  are 
brought  into  communication  with  the 
bowel  by  a  process  of  atrophy  and 
absorption  between  the  ca?cal  extrem- 
ity of  the  duct  and  the  intestinal 
wall.  The  existence  of  anomalous 
ducts  communicating  with  one  of  the 
principal  ducts  and  with  the  intestine 
can  be  explained  in  a  similar  man- 
ner. Thus,  in  dogs  it  is  not  uncom- 
mon to  find  a  small  duct,  in  the 
gastro-splenic  half  of  the  gland,  con- 
necting the  intestine,  at  a  point  where 
the  common  bile-duct  opens  into  it, 
with  the  common  duct,  as  illustrated 
bv  specimen  No.  28  in  my  series  of  Fi°-  274fl.— Larva  of 

»     v .  . -u  J  _  Frog.    ( From  Remak. ) 

experiments  on  the  pancreas.  _        a<  Pancreas;  6,  pan- 

It  is  apparent  that  in  cases  of  this  creatic  duct, 
kind  obliteration  of  the  common  duct 
on  the  distal  side  of  the  anomalous  or  accessory  duct 
would  not  interfere  with  the  normal  evacuation  of  the  se- 
cretion into  the  intestinal  canal.  The  occurrence  of  an 
accessory  pancreas  can  only  be  explained  by  the  assump- 
tion that,  during  the  growth  of  the  rudimentary  pancreas, 
certain  portions  of  the  secreting  structure  become  isolated 
by  constriction  and  displacement,  and  that  such  portions 
of  the  gland  are  brought  into  communication  with  the 
intestinal  canal  by  the  development  of  an  accessory  duct. 
Physiology  of  the  Pancreas. — A  brief  consideration 
of  the  most  important  functions  of  the  pancreas  becomes 
necessary  in  connection  with  our  subject,  as  it  will  serye  t 
to  furnish  an  interpretation  of  some  of  the  symptoms 
observed  in  such  affections  of  the  pancreas  as  interfere 
with  the  normal  secretion  or  outflow  of  the  pancreatic 
juice. 

Claude  Bernard,  in  1848,  discovered  the  most  impor- 
tant function  of  the  pancreatic  juice,  by  observing  that 
it  exerted  an  emulsifying  effect  upon  all  kinds  of  fat. 
He  found  that,  by  mixing  fresh  pancreatic  juice  Avith  oil, 
lard,  butter,  or  tallow,  and  keeping  the  .mixture  at  a  tem- 
perature of  35°  to  40°  C,  an  emulsion  is  formed  almost 
immediately.6  Saliva,  gastric  juice  bile,  and  blood- 
serum  do  not  produce  this  effect.  The  emulsifying  pro- 
cess takes  place  through  the  division  of  the  fat  into 
minute  globules  by  the  pancreatic  juice,  without  its  being 
converted  into  a  new  chemical  compound.  The  organic 
principle  in  the  juice  which  possesses  this  property  is 
very  easily  decomposed  and  precipitated  by  heat.  Bile, 
with  pancreatic  juice,  dissolves  neutral  as  well  as  acid 
fats.  Bernard  ligated  both  pancreatic  ducts  in  dogs,  and 
the  single  duct  in  rabbits,  and  fed  the  animals  on  fat. 
The  fat  was  found  unchanged  in  the  intestinal  canal,  and 
the  lacteals  were  empty.  Fatty  diarrhcea  has  been  ob- 
served in  a  number  of  cases  in  which  the  pancreas  was 
the  seat  of  extensive  lesions,  and  the  presence  of  this 
symptom  should  always  lead  the  physician  to  .make  spe- 
cial search  for  additional  symptoms  confirming  the  sus- 
picion of  the  existence  of  disease  of  the  pancreas. 

There  is  no  dispute  among  physiologists  in  regard  to 
the  action  of  pancreatic  juice  in  transforming  starch  into 
sugar.  This  function  was  first  observed  by  Valentin,  in 
1884,  who  experimented  with  an  artificial  fluid  made  by 
infusing  pieces  of  pancreas  in  water.  Bouchardat  and 
Sankras  first  observed  this  property  in  the  normal  pan- 
creatic secretion.  The  property  of  converting  starch  into 
sugar  is  possessed  also  by  the  saliva  and  intestinal  juice  ; 
it  therefore  becomes  an  important  question  to  determine 
the  effect  of  an  imperfect  pancreatic  secretion  in  cases  in 
which  there  is  imperfect  digestion  of  starchy  food.  It 
seems  that  cane-sugar  is  transformed  into  glucose  almost 
exclusively  by  the  action  of  the  panci'eatic  juice.  This 
fact  has  received  confirmation  in  the  case  of  intestinal 
fistula  observed  by  Busch.  The  fistula  was  located  in 
the  lower  portion  of  the  small  intestine.     When  cane- 


sugar  was  introduced  in  quantit}'  into  the  empty  stom- 
ach, the  fluid  which  escaped  from  the  upper  end  of  the 
intestine  contained  a  small  quantity  of  glucose,  but  never 
any  cane-sugar.  Cane-sugar  introduced  into  the  fistula, 
so  that  it  would  pass  along  only  the  lower  end  of  the 
bowel,  was  not  converted  into  glucose,  but  a  large  por- 
tion of  it  was  found  in  the  faeces  as  cane-sugar.  In  cases 
of  suspected  organic  lesions  of  the  pancreas  it  would, 
therefore,  appear  advisable  to  resort  to  feeding  with 
cane-sugar,  followed  by  an  examination  of  the  stools  for 
undigested  cane-sugar,  as  a  diagnostic  measure.  The 
presence  of  cane-sugar  in  the  stools  would  indicate  that 
little  or  no  pancreatic  juice  is  secreted. 

The  last  function  of  the  pancreas  consists  in  convert- 
ing, with  the  aid  of  the  bile  and  intestinal  juice,  the  al- 
buminoids, such  as  gluten,  fibrin,  albumen,  casein,  and 
musculin,  into  albuminose  or  peptones.  This  latter  ef- 
fect of  the  pancreas  has  been  doubted  by  a  number  of 
German  physiologists,  but  the  fact  seems  to  be  demon- 
strated by  experiment,  as  well  as  by  the  circumstance 
that  the  pancreas  is  larger  in  carnivorous  than  in  herbiv- 
orous animals. 

Schiff  has  found  that  the  physiological  function  of  the 
pancreas  is  at  its  maximum  about  nine  hours  after  the 
ingestion  of  food,  and  at  its  minimum  about  four  hours 
later.  During  the  period  of  greatest  activity  of  the  gland 
the  vessels  become  more  turgid,  andean  be  seen,  with  the 
aid  of  a  lens,  between  and  upon  the  lobules,  while  during 
a  state  of  rest  they  are  seen  only  between  the  lobules. 
During  digestion  the  gland  presents  a  pale-red  color, 
while  during  rest  it  appears  grayish-white. 

The  influence  of  the  nerve-centres  upon  the  pancreas 
has  been  made  a  subject  of  careful  study  by  Schiff.6 
Section  of  both  pneumogastric  nerves  has  no  effect  upon 
the  circulation  or  secretion  of  the  pancreas.  Animals 
subjected  to  this  experiment  readily  digested  dextrine  or 
peptones  introduced  into  the  stomach  ;  but  when  ordi- 
nary food  was  given  no  secretion  took  place,  as  stomach 
digestion  was  suspended.  Total  destruction  of  the  three 
semilunar  ganglia  of  the  sympathetic  arrests  completely 
the  secretory  functions  of  the  pancreas,  even  if  the  most 
favorable  conditions  are  established  by  the  introduction 
of  food  or  injection  of  the  products  of  digestion  into  the 
stomach.  Wounding  of  these  ganglia,  short  of  total  de- 
struction, does  not  produce  the  same  effect.  Injury  of 
the  spinal  cord,  on  a  level  with  the  eighth,  ninth,  or 
tenth  rib,  does  not  interfere  in  the  least  with  stomach 
digestion,  but  promptly  arrests  all  secretion  from  the 
pancreas,  which  cannot  be  excited  by  food  nor  by  the 
presence  of  dextrine  in  the  stomach.  Heidenhain  has 
ascertained  that  stimulation  of  the  medulla  oblongata  in- 
creases the  flow  of  pancreatic  juice  as  well  as  its  active 
constituents.  These  experiments  show  that  the  reflex  ac- 
tion of  the  stomach  upon  the  pancreas  is  not  transmitted 
through  the  sympathetic,  but  through  the  spinal  cord. 
That  the  essential  active  principle  of  the  pancreatic  juice 
is  necessary  for  digestion,  has  been  shown  by  Corvi'sart, 
who  found  that  in  dogs  the  pancreatic  juice  contained, 
nine  and  a  half  hours  after  a  meal,  no  ferment  which  was 
capable  of  dissolving  albuminous  substances.  If,  how- 
ever, the  animal  was  made  to  fast  for  a  longer  time  than 
this,  the  ferment  was  again  produced  in  some  unknown 
manner.  Pancreatic  digestion  becomes  apparent  six  or 
seven  hours  after  a  meal,  the  time  being  somewhat  de- 
pendent upon  the  duration  of  digestion. 

The  present  views  concerning  the  action  of  the  pancre- 
atic juice  in  the  process  of  digestion  may  be  summarized 
as  follows : 

1.  Starch  is  converted  by  a  diastatic  ferment  into  dex- 
trine and  sugar,  a  continuation  of  the  action  of  the  saliva 
in  the  intestine. 

2.  Melted  and  fluid  fats  are  emulsified  by  it  (a  property 
which  has  been  assigned  in  a  less  degree  to  bile) ;  at  the 
same  time,  glycerine  and  fatty  acids  are  formed  during 
the  process.  The  emulsifying  process  is  aided  by  the 
fatty  acids  and  alkaline  salts,  which  effect  saponification 
(Brucke,  Gad,  Quincke). 

3.  Albuminoid  substances  and  glue-containing  tissues, 
when  mixed  with  an  alkaline  solution,  are  dissolved  and 
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converted  into  peptones  independently  of  Btomach  di- 
gestion (Corvisart)  A  portion  of  the  pi  ptonea  undergoes 
still  further  changes;  as  in  the  case  of  glue,  there  may 
appear  tj  rosin,  glj  cin,  and  am nium. 

Fresh  pancreatic  juice  obtained  from  tbe  duct  of  Wit- 
sung  is  a  clear,  viscid,  alkaline,  bighlj  putrescible  fluid, 
1. 1  a  specific  gravity  of  1.030,  wbicb  solidifies  completely 
on  boiling      Pancreatic  juice  contains:   l.  Albumen;  ','. 

a  number  ol    fen !      especialh   of  Boda  ;  ■), 

water ;  sometime*  traces  of  Bell  digestion  ol  the  gland  can 
be  found,  especiallj  leucin.1 

The  pancreas  i*  continually  in  herbivorous  ani 

mals  ;  in  carnivorous,  only  during  digestion  (Heidenhain  . 
The  ferments  are  always  present  in  tbe  gland,  trypsin 
only  in  a  state  of  preparation,  a  bo  called  zymogen,  which, 
on  'li\  ision,  yields  trypsin  ;  this  division  takes  place  on  ex- 
posure of  the  gland  to  air,  by  the  action  of  oxygen,  of  very 
dilute  all  i  ids,  alcohol,  etc.     During  Becretion  the 

cells  of  the  lobules  are  enlarged,  while  the  hitter  become 
swollen;  al  the  same  time  the  vessels  are  considerably 
dilated.  The  exacl  quantity  of  pancreatic  juice  secreted 
in  man  a  in  1  moat  animals  i-  unknown.  From  a  practical 
poinl  of  view  it  is  important  to  allude  to  the  effect  of 
the  pancreatic  juice  upon  the  skin,  which  it  macerates, 
bo  thai  when  this  fluid  remains  in  contact  with  the  skin 
for  an]  length  of  time  it  becomes  irritated  and  presents 
a  raw,  eczematous  surface.  It  also  appears  that  the  same 
effect  is  mil  produced  when  it  is  brought  in  contact  with 
the  peritoneum,  because  in  this  locality  fresh  pancreatic 
juice  is  removed  rapidly  by  absorption.  A  positive  diag- 
nosis of  disease  of  the  pancreas  will  become  possible  only 
when  more  attention  shall  be  bestowed  upon  the  symp- 
toms arising  from  defective  digestion,  the  resull  of  a  de- 
fective or  faulty  function  of  the  pancreas — a  pancreatic 
indigestion.  Long-continued  indigestion  of  fatty  or 
Btarchj  food  should  be  considered  a  sufficient  indication 
for  instituting  a  most  careful  search  for  pancreatic  dis- 
ease, i'.\  ascertaining  the  effect  upon  digestion  of  partic- 
ular articles  of  diet,  and  by  examining  with  care  the  dis- 
charges from  the  bowels. 

From  a  careful  and  critical  examination  of  the  results 
obtained  by  experiments  upon  animal-,  ami  from  a  study 
of  the  literature  on  diseases  and  injuries  of  the  pancreas, 
the  author8  has  come  to  the  following  conclusions  ; 

1.  Restoration  of  the  continuity  of  the  pancreatic  duct 

does    not    take    place   after  complete   seelioii   of   the   pan- 

creas. 

2.  Complete  extirpation  of  the  pancreas  is  invariably 
followed  by  death,  produced  cither  by  the  traumatism  or 
by  gangrene  of  the  duodenum. 

'■'•.  Partial  excision  of  the  pancreas,  f(,r  injury  or  dis- 
ease, is  a  feasible  and  justifiable  surgical  procedure. 

I  Complete  obstruction  of  the  pancreatic  duct,  un- 
complicated by  pathological  conditions  of  the  parenchy- 
ma of  the  organ,  never  results  in  the  formation  of  a  cyst. 

5.  In  simple  Obstruction  of  the  pancreatic  duct  the 
pancreatic  juice  is  removed  by  absorption. 

(i.  Gradual  atrophy  of  the  pancreas  from  nutritive  or 
degenerative  changes  of  the  secreting  structure  is  not  in- 
compatible with  health. 

7.  Physiological  detachmenl  of  any  portion  of  the  pan- 
creas is  invariably  followed  by  progressive  degeneration 
and  atrophy  of  the  glandular  tissue. 

8.  Extravasation  of .  fresh  normal  pancreatic  juice  into 
the  peritoneal  cavity  does  not  produce  peritonitis,  but  is 
promptly  removed  by  absorption. 

!i.  Crushed  or  lacerated  pancreatie  tissue  is  removed 
bj  absorption,  provided  the  site  of  operation  remains 
aseptic. 

in.  Complete  division  of  the  pancreas  by  elastic  con- 
striction  is  never  followed  bj  restoration  of  interrupted 
anatomical  continuities. 

11.  Limited  detachment  of  the  mesentery  from  the 
duodenum,  as  required  in  operation-  upon  the  pancreas, 
is  not  followed  by  gangrene  of  the  bowel. 

hi.  In  all  operations  upon  the  head  of  the  pancreas, 
die  physiological  connection  ol  the  peripheral  portion  of 
the  gland  should  he  maintained  by  preserving  the  in- 
tegrity of  the  main  pancreatic  duct. 


13.  Partial  excision  of  the  splenic  portion  of  the  pan 
creas  i-  indicated,  in  all  cases  oi  circumscribed 
and  malignant  tumors,  whenever  the  pathological  prat 
ucl  can  in-  removed  completely  without  danger  of  coin- 
promising  pancreatic  digestion  or  of  inflicting  additional 
injury  upon  important  adjaci  at  organs. 

it.   Ligation  of  the  pancreas  at  the  point  or  poii 
section  should  precede  extirpation  as  a  prophylactic 
mi   against  troublesome  haemorrhage  and  extravasation 
ot  pancreatic  juice  into  the  peritoneal  ca\  ity. 

15.   The  formation  of  an  external  pancreatic  fistula  by 
abdominal  Bection  is  indicated  in  the  treatment  ot 
abscesses,  gangrene,  and  haemorrhage  of  the   pancreas 

due  to  local  caUSt  B. 

Hi.  Abdominal  Bection  and  lumbar  drainage  are  indi- 
cated in  cases  "i  abscess  or  gangrene  of  the  pancreas, 
in  which  it  i-  found  impossible  to  establish  an  anterior 
abdominal  fistula. 

17.  Through  drainage  is  indicated  in  cases  of  al 
ami  gangrene  of  tie  pancreas,  with  diffuse  burrow 
pus  in  the  retro  peritoneal  Bpace. 

is.  Removal  of  an  impacted  pancreatic  calculus  in  the 
duodenal  extremity  of  the  duct  of  Wirsung,  by  taxis  or 

incision  and   extraction,  should   he   practised  in"  all   ca-es 

in  which  the  common  bile-duct  i-  compressed  or  ob- 
structed by  the  calculus,  and  death  i-  threatened  by 
chohemia. 

li).  In  such  cases  the  principal  source  of  danger,  e.\- 
travasation  of  bile  into  the  peritoneal  cavity,  should  he 

avoided  by  preliminary  aspiration  of  the  'dilated  bile- 
duct-,  accurate  clo-ure  of  the  visceral  wound  with  tine 
silk  sutures,  and  absolute  physiological  rest  of  the  or- 
gans of  digestion  during  the  time  required  for  the  heal- 
lng  cif  the  visceral  wound, 

Wof.Mis  of  Tin:  PahCBEAB. — Of  all  abdominal  i 
the  pancreas  is  mosl  exempt  from  injury,  by  either  direct 
or  indirect  violence,  a  circumstance  which  is  entirely 
due  to  its  remote  location,  and  the  ample  protection  fur- 
nished by  the  vertebral  column  and  the  bony  walls  of 
the  chest.  The  anatomical  relations  of  the  pancreas  to 
numerous  and  important  organs  are  such  that  when  this 
organ  is  injured  the  same  violence  which  Las  produced 
the  injury  has  also  wounded  an  adjacent,  and  perhaps 
more  important,  \  iscus.  The  frequency  with  which  such 
grave  complications  attend  wounds  of   the  pancreas,  and 

the  profuse  haemorrhage  which  usually  accompanies  such; 
injuries,  are  elemi  utsof  danger  which  impart  to  woundl 

of  the  pancreas  more  than  an  ordinary  degree  of  gravity. 

1.  Contusion. — Case  l.  Cooper'  report-  the'  case  of  a 
man.  aged  thirty-three,  run  over  by  a  light  cart  moving 
with  great  speed.  No  marks  of  external  injury  were 
visible,  but  the  lower  lctt  ribs  were  fractured,  and  the 
pancreas  was  literally  smashed  and  embedded  in  -eini- 
COagulated  blood.  The  spleen  and  left  kidney  were  also 
ruptured.      The  man  died  a  few  days  after  the  accident. 

Case  2.  Travers  observed  a  case  of  laceration  of  the 
pancreas  at  St.  Thomas'  Hospital.  An  intoxicated 
woman  was  knocked  down  by  the  wheel  of  a  stage-coach, 
which,  however,  did  not  pass  over  her.  She  lived  only 
a  few  hours.  Several  ribs  were  fractured,  the  pancreas 
wa-  found  completely  torn  through  transversely,  the 
liver  was  lac-crated,  and  much  blood  was  effused. 

Case;i.  Struck"  mentions  the  case  of  a  woman  who 
was  run  over  by  a  coach,  and  who  died  within  a  few 
hour-.  The  pancreas  wa-  found  completely  torn  in  two. 
and  embedded  in  a  large  ma--  of  semifluid  Mood 
era]  riles  were  fractured,  and  the  liver  wa-  also  rupt- 
ured. 

Case  4.  M.  Le  Gros  Clark "  observed  an  instance  of 
subcutaneous  laceration  of  the  pancreas,  which  occurred 
in  a  lad  who  was  also  the  subject  of  other  severe  injuries 
that  speedily  proved  fatal. 

•„'.  Penetrating  Wound  of  Abdomen,  with  Protrut 
Pancreas. — Case  5.  Laborderie1*  reports  the  case  of  a 
girl,  aged  ten.  who  had  fallen,  while  running,  upon  an 
open  pocket-knife,  which  inflicted  a  wound  ','  ctm.  three- 
fourth-  of  an  inch)  below  the  lower  border  ol  the  ribs, 
and  three  fingers'  breadth  to  the  right  of  the  median  line, 
extending   outward    for    lj    ctm.    (half   an   inch),   almost 
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horizontally,  with  a  little  inclination  from  above  down- 
ward. The  pancreas  was  found  strangulated  in  the 
wound  so  tightly  that  not  a  drop  of  blood  escaped.  The 
author  believed  that  the  prolapse  was  caused  by  the 
screaming  of  the  patient.  The  duct  of  Wirsung  and  the 
vessels  escaped  injury.  The  abdomen  was  painless  on 
palpation,  and  there  were  no  signs  of  internal  haemor- 
rhage. The  knife  had  entered  the  abdomen  under  the 
lobus  Spigelii  of  the  liver,  and  in  its  course  reached  the 
stomach,  "cut  through  the  gastro-hepatic  omentum,  and 
then  penetrated  between  the  liver  and  pylorus  to  the  pan- 
creas, without  injuring  any  of  the  many  large  vessels  in 
the  locality  through  which  it  passed.  An  attempt  to  re- 
place the  gland  was  only  partially  successful.  The  mass 
was  transfixed  and  tied  at  its  base  with  a  double  ligature, 
and  the  portion  outside  of  the  ligature  was  removed  with 
a  knife.  After  this  procedure  nausea  and  vomiting  set  in, 
which,  however,  soon  subsided.  The  wound  was  treated 
by  the  use  of  cold-water  applications.  On  the  third  day 
the  patient  complained  of  being  chilly,  and  the  abdo- 
men became  somewhat  tympanitic  and  tender  on  press- 
ure. These  symptoms  soon  subsided,  and  the  ligatures 
sloughed  through,  leaving  a  granulating  surface  which 
healed  in  fourteen  days.  Recovery  was  complete  in 
three  weeks. 

Hyrtl  and  Klebs  are  incredulous  as  to  the  prolapse  of 
the  pancreas  in  this  case  ;  they  believe  that  the  mass 
which  was  ligated  and  removed  was  not  the  gland,  but 
a  portion  of  the  omentum.  Nussbaum,14  however,  in 
speaking  of  visceral  injuries  of  the  pancreas,  states  dis- 
tinctly that  in  penetrating  wounds  of  the  abdomen,  in  the 
region  of  the  pancreas,  this  organ  manifests  a  tendency 
to  prolapse,  and  that  this  circumstance  facilitates  the 
treatment,  as  it  protects  the  peritoneal  cavity  against  in- 
fection by  plugging  the  wound,  and  at  the  same  time  af- 
fords better  access  to  the  bleeding  vessels. 

Case  6.  Dargau15saw  a  case  in  which  the  pancreas 
protruded  through  a  wound  five  inches  in  length,  be- 
tween the  last  two  false  ribs,  on  the  left  side.  The  pa- 
tient was  a  negro,  who  had  been  injured  fourteen  hours 
before  he  came  under  treatment.  The  pancreas  "was  re- 
placed, the  wound  closed,  and  the  patient  made  a  good 
recovery. 

Case  7.  Caldwell 16  reports  the  following  remarkable 
case :  In  1816  a  negro  was  stabbed  in  the  left  side,  and 
'•  an  oblong  body,  between  three  and  four  inches  in 
length,  was  observed  to  have  protruded."  Drs.  Rob- 
erts, Beard,  and  Caldwell  supposed  the  protruded  part 
might  be  mesentery,  omentum,  or  lung  substance ;  but, 
on  a  more  minute  examination,  the  opinion  was  changed 
to  the  belief  that  it  was  the  small  extremity  of  the  pan- 
creas. The  protruding  part  was  in  a  gangrenous  condi- 
tion, and  was  removed  with  the  knife.  The  patient  soon 
recovered.  The  gentlemen  who  treated  the  case,  "  think- 
ing it  almost  impossible  that  the  pancreas  could  escape 
through  a  part  of  the  diaphragm  and  between  the  ribs," 
made  a  critical  examination  of  the  part  removed,  which 
resulted  in  their  thorough  conviction  that  the  tissue  re- 
moved was  a  portion  of  the  pancreas. 

Case  8.  Kleberg,17  who,  together  with  Dr.  Wagner, 
Jr.,  examined  the  specimen  of  pancreas  microscopically 
at  the  time,  reports  the  following  case  :  A.  S.,  aged  sixty, 
a  discharged  soldier,  of  powerful  frame  and  a  drinker, 
was  surprised  while  committing  a  burglary,  and  was  cut 
in  the  abdomen  with  a  knife,  entering  from  below  up- 
ward while  he  was  stooping  over.  He  was  carried  into 
the  surgical  wards  of  the  hospital  at  6  a.m.,  having  a 
cut  in  the  abdomen,  running  horizontally,  about  twelve 
inches  in  length,  between  the  navel  and  lower  border  of 
the  ribs  on  the  right  side.  Protruding  from  the  wound 
was  a  brown-red  body,  about  three  inches  long  by  two 
inches  in  width,  of  a  doughy  consistence  and  covered  by 
a  smooth  membrane.  Immediately  after  entering  the 
hospital  he  had  a  normal  passage  through  the  bowels ; 
pulse  72;  no  pain.  The  stomach,  intestines,  and  liver 
could  be  excluded  on  examining  the  appearance  and  phys- 
ical properties  of  the  projecting  body.  There  was  no 
fat,  as  would  have  been  the  case  had  it  been  the  omen- 
tum of  such  a  corpulent  person.     The  prolapsed  body 


was  compact  and  homogeneous,  could  not  be  separated 
into  layers,  and  presented  no  dilated  vessels.  It  was, 
therefore,  taken  to  be  the  head  of  the  pancreas.  As  re- 
position of  the  protruding  part  did  not  appear  advisable, 
on  account  of  a  possible  constriction,  and  as  the  conse- 
quences could  not  be  foreseen,  the  part  was  fixed  in  the 
wound  with  two  Karlsbad  needles,  which  were  passe  d 
through  the  sides  of  the  wound  and  the  protruding  part ; 
a  silk  ligature  was  then  passed  around  the  pedicle  of  the 
protruding  part,  the  end  of  which  was  cut  off  with  one 
stroke  of  the  knife  ;  the  profuse  oozing  of  blood  was 
stopped  by  tightening  the  ligature.  The  stump  was 
touched  with  solution  of  the  sesquichloride  of  iron,  and 
cold  applications  were  made  over  the  whole  abdomen. 
There  was  neither  fever,  peritonitis,  nor  disturbance  of 
digestion  in  the  course  of  the  recovery.  The  needles  and 
sutures  were  removed  on  the  fourth  day  ;  the  stump  had 
become  adherent  to  the  edges  of  the  wound.  The  stump 
and  ligature  came  away  on  the  tenth  day.  The  patient 
left  the  hospital  twenty  days  after  admission,  with  a  three- 
cornered  depressed  scar.  As  he  was  perfectly  well-nour- 
ished during  the  entire  time,  it  is  probable  that  the  cau- 
dal extremity  of  the  gland  was  removed,  and  that  the 
portion  of  the  gland  remaining,  with  the  excretory  duct, 
performed  the  functions  of  the  organ  adequately. 

The  following  two  cases  are  from  the  "  Medical  and 
Surgical  History  of  the  War  of  the  Rebellion,"  Part  II., 
vol.  ii.  ;   "  Surgical  History,"  p.  158: 

Case  9.  Assistant  Surgeon  J.  G.  Thompson,  Seventy- 
seventh  New  York,  reports  the  case  of  "a  soldier,  name 
unknown,  who  was  wounded  at  Cedar  Creek,  October 
19,  1864.  The  ball  entered  the  right  side,  below  the  ribs, 
and  emerged  on  the  left  side.  He  was  removed  to  the 
Taylor  Hospital,  at  Winchester.  While  straining  at  stool, 
two  days  subsequently,  a  hernia  of  the  pancreas  occurred 
of  the  size  of  a  hen's  egg.  A  silver  wire  was  passed 
about  the  pedicle  by  which  it  was  attached,  and  was 
twisted  tighter  each  day  for  about  a  week,  until  it  be- 
came very  small,  and  was  snipped  off  with  the  scissors. 
No  special  symptoms  supervened,  and  by  the  last  of  No- 
vember the  patient  was  in  a  fair  way  toward  recovery, 
and  was  moving  about  the  hospital.  In  December  he 
was  still  doing  well." 

Case  10.  Private  William  Freshwater,  Co.  F,  Sixty- 
sixth  Ohio,  received  wounds  of  the  abdomen,  left  fore- 
arm, and  neck  at  Port  Republic,  June  9,  1862.  He  was 
conveyed  to  Fort  Royal,  arriving  on  the  13th,  and  on  the 
14th  was  sent  by  rail  to  Washington,  and  admitted,  on 
the  15th,  to  Judiciary  Square  Hospital.  He  was  placed 
in  a  ward  under  the  charge  of  Acting  Surgeon  D.  W. 
Cheever,  who  states  that  "a  ball  had  entered,  one  and 
a  half  inch  outside  the  left  nipple,  on  a  level  with  the 
seventh  rib,  and  could  be  felt  under  the  skin  near  the 
spinous  process  of  the  last  dorsal  vertebra.  Some  viscus, 
thought  to  be  the  lower  tip  of  the  lung,  protruded  at  the 
wound.  He  died  in  two  clays  (June  17th)  with  symptoms 
of  peritonitis.  Post-mortem  :  The  ball  had  pierced  the 
diaphragm  without  touching  the  lower  lobe  of  the  lung  ; 
there  was  no  perforation  of  the  intestines,  but  they  were 
glued  together  by  peritoneal  inflammation.  The  pan- 
creas protruded  at  the  wound." 

3.  Gunshot  Wounds. — The  only  cases  of  gunshot  wounds 
of  the  pancreas  that  I  have  been  able  to  find  are  reported 
by  Otis  {ibid.,  p.  159). 

Case  11.  Private  J.  Koprieau,  Co.  B,  Fifty-first  New 
York,  aged  thirty-two,  was  severely  wounded  at  the  bat- 
tle of  the  Wilderness,  May  5,  1864,  and  was  at  once  taken 
to  the  field  hospital  of  the  Second  Division,  Ninth  Corps. 
As  the  patient  could  not  talk  English,  the  history  of  the 
case  is  quite  imperfect.  Assistant  Surgeon  J.  C.  McKer 
furnished  the  following  description,  which  I  have  ab- 
breviated without  omitting  essential  facts  :  The  patient 
came  under  his  care  May  25,  1864,  when  it  was  ascer- 
tained that  he  was  suffering  from  a  gunshot  wound  of  the 
back,  the  ball  having  entered  about  six  inches  to  the  left 
of  the  spinal  column,  and  having  passed  below  the  eighth 
or  ninth  rib.  It  was  evident  that  the  ball  had  entered 
the  abdominal  cavity,  but  its  course  could  not  be  ascer- 
tained.     The  patient's  general  health   was  apparently 
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i    and  he  seemed  to  Buffer  but  little  pain  from  the 
iry.     A.ppetite  liar,  urine  slightlj 

ed   and   som<  w  hat    bighlj    colored.     P 
mally  lull,  bul  Blightly  irritable.      The  patienl  was 

i  quinine,  whiskey,  nourishing  diet,  and  I 
of  acetate  of  potassa  No  notici  able  change  appeared  for 
about  one  week,  when  a  severe  haemorrhage  occurred,  ap- 
parently venous,  from  the  external  wound,  which  was 
soon  arrested  bj  the  use  of  compresses  and  styptics. 
Aii-ui  six  hours  afterward  a  quantity  of  urine  was 
voided,  which  was  thickly  mixed  "with  blood  Tl 
haemorrha  atinued  to  recur   two,  three,  and  four 

times  daily  till  death,  the  urinary  discharge  being  very 
frequent  and  always  bloody.  Death  occurred  June  5, 
1864.     Post  mortem  examination  revealed  the  following: 

A  Miniet-ball  entered  at  the  middle  porti t  the  eighth 

rib,  fractured  the  same,  passed  through  the  centre  ot  the 
spleen  toward  the  pancreas,  penetrating  this  also  in  a 
nearly  transverse  direction,  and  (probably  a  few  days 
before  death)  sank  toward  the  splenic  artery,  tearing  it, 
and  then  lodged  al  the  poinl  of  origin  of  this  artery  from 
the  cceliac  axis;  the  lung  was  found  emphysematous. 
The  ball  was  found  embedded  in  the  pancreas  in  a  pouch 
bel  ween  the  sloughing  artery  and  vein.    The  specimen  is 
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Fig.  2747. — Gun-shot  Wound  of  the  Pancreas. 

preserved  as  a  wet  preparation  in  the  Army  Medical 
Museum,  and  is  marked  No.  2430  (Fig.  2747). 

Case  12.  Corpora]  A.  B.Jones,  Co.  D,  Fifth  Ver- 
mont, aged  twenty-seven,  was  wounded  at  the  battle  of 
the  Wilderness,  May  10,  1864,  and  lay  on  the  battlefield 
one  daj  and  night  ;  was  then  removed  to  the  field  hos- 
pital, thence  carried  by  boal  to  Washington,  and  jolted 
over  a  rough  road  of  two  miles  to  the  Lincoln  Hospital, 
which  he  reached  about  two  o'clock  in  the  morning  of 
the  25th.  He  was  seen  a  few  hours  afterward  by  Acting 
Assistant  Burgeon  T.  L.  Leavitt,  who  found  him  suffer- 
ing great  agony.  <>n  examination  it  was  found  that  the 
ball  had  entered  one  line  to  the  left  of ,  and  below,  the  en- 
siform  cartilage,  passing  through  the  abdominal  cavity 
and  making  its  appearance  under  the  Bkin  jusl  above  the 
cresl  of  the  ilium,  posteriorly,  where  it  was  excised  at 
the  field  hospital.  Pulse  quick  and  exceedingly  feeble, 
abdomen  distended  and  tympanitic.  Opium  was  ad- 
ministered,   and    the     patient    took    liquid     food    freely. 

About  noon  of  the  same  day  the  symptoms  improved, 
the  wound  suppurating  nicely.  Aboul  four  o'clock  the 
patient  was  conversing  with  the  nurse,  apparently  in 
good  Bpirits,  without  very  great  pain,  and  in  aboul  five 
minutes  afterward  was  in  articulo  mortis.  The  autopsy 
showed  the  ball  to  have  perforated  the  inferior  curvature 
of  the  stomach,  and.  strange  as  it  may  Beem,  although  an 
orifice  was  made  directly  through  the  walls  of  the  Btom- 


ai  h  large  enough  to  readily  admit  two  fingers,  no  inflam- 
mation, or  even  congestion,  could  be  detected,  except  iu 
the  immediate  locality  of  the  wound,  which  wi 
1 1 i 1 1 •_■-  t<>  suppurate.     Evidently  the  stomach  was  also  un- 
injured in  its  functional   capacity,  as  was  witnessed  by 
the  reception  and  digestion  of  food  during  life.     Some 
branches  of  the  gastric  artery  wen   sevi  red,  and  about  an 
i  e  and  a  hall  ol  dark   uncoagulated  blood  was  found 
The  pancreas  was  perforated  at  about  its  middle,  but,  ex- 
cept in  the  immediate  Hack  of  the  ball,  gave  cvidetx  i 
no  departure   from    it-   healthy    standard  ;    the  intestine 
and  colon  were  pushed   aside  during  the  passage  of  the 
ball   and  were-  uninjured:   the   omentum  was  found 
state  of  partial  decomposition  and  closely  adherent  to  the 
small  intestine.    The  liver  and  spli  healthy.    G<  a- 

eral  peritonitis  had  prevailed,  and  was  undoubtedly  the 
cause  of  death.  In  this  ease  life  was  sustained  for  a  pe- 
riod of  fifteen  days,  notwithstanding  the  serious  injury 
of  a  vital  organ  and  the  exposure  to  the  most  unfavorable 
circumstances  and  depressing  Influences. 

Case  18.  Private  William  P.  15.,  Co.  A.  Forty-fourth 
rgia,  was  wounded  near  Fort  Stevens,  in  General 
Early's  demonstration  on  Washington,  July  12,  1864,  by 
a  cylindrico-conical  musket-ball,  which  entered  below 
the  spine  of  the  left  scapula,  an  inch  from  the  shoulder- 
joint,  and  penetrated  the  chest.  He  remained  a  prisoner 
on  the  field,  and  was  conveyed  to  Lincoln  Hospital,  a 
few  miles  distant,  being  admitted' on  July  14th.  lb 
examined  by  Dr.  Leavitt,  who  found  that  emphysema 

extended 
over    the 
entire  left 
chest,  that 
r  e  s  p  i  ra- 
tion    was 
pa  i  n  ful, 
but    not  otherwise   difficult,   and 
that  there  w  as  paralysis  of  motion 
of  the  left  arm.     There  was  little 
change  in  the  progress  of  the 
until  the  l*th.  when  the  pain  in 
the  side  became  severe,  and  was 
somewhat  relieved   by  sinapis 
The  following  day  there  wasdul- 
ness  over  the    posterior  and  left 
part  of   the  chest,    also  extreme 
dulness   in   the  precordial   region,    and   the   heart 
forced  over  to  the  right  side.     There  was  dulness,  too, 
at  the  base  of  the  right   lung,  with  indistinct   respiratory 
murmur.     On  the  20th,  jaundice  was  very  pronoum 
On   the  21st,   profuse  haemorrhage    from   the  t 
mouth  occurred,  the  bleeding  coming  apparently  from 
the    lung.      The   pulse   at    this    time  was   very   weak   and 
thready,  and  jaundice  was  extreme.     On   the  22d  there 
was  much  pain  in  the  left  side,  dyspnoea,  conscious 
perfect,  pulse  failing;  death   took   place  at   noon,  July 
24,  1864,  twelve  day-  after  the  injury.     At  the  auto 
the  wound  was  traced  from  the  entrance  in  the  scapula 
through  the  fractured  fifth  rib,  the  track  passing  down- 
ward, inward,  and  backward,  through  the  lower  lol 
the  left    lung,  the  diaphragm,   and  the  left   lobe  of  the 
liver  to  the  head  of  the  pancreas,  where  the  ball  was 
found  lodged  in  the  head   of  the  viscus,  at   the  angle 
formed  by  the  cceliac  axis  with   the  aorta.     The  lower 
lobe  of  the  right  lung  was  hepatized  ;  the  left  lung  carni- 
fied,  collapsed,  and  compressed  by  a  large  accumulation 
of  black  fluid  blood.     The  pancreas  was  rather  large— 

D  inches  long;  weight,  with  ball,  fiveounces.   Tl 
was  nothing  abnormal  in  its  appearance,  except  the  ; 
ence  of  the  foreign  body.     On  examining  the  pan< 
microscopically,  no  deviation  from  the  normal  structure 
was  found  in  sections  made  from  the  tissue  taken  from 
the   left   end  or  tail   of    the  viscus    and    from    the  middle 
part.    In  close  contiguity  to  the  ball  was  a  fine  net-work  of 
fibrillated  tissue.     As  hardened  in  alcohol,  the  specimen 
offers  no  indication  of  vascular  engorgement  having 
i-ied.      The  specimen   is   preserved   in   the  Army  .Medical 
Museum,  and  is  marked  No.  ~'ss4  iFig.  'J74s). 
11,  marks.— Id  not  a  single  instance  of  the  thirteen  cases 
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Pancreas. 
Pancreas. 


of  injury  of  the  pancreas,  as  reported  above,  did  symp- 
toms during  life  first  point  to  this  organ  as  the  seat  of 
lesion.  In  all  cases  in  which  the  result  was  fatal,  death 
was  not  attributable  to  the  visceral  lesion  of  the  pancreas, 
but  was  always  referable  to  injury  of  some  adjacent  or- 
gan. With  the  exception  of  cases  of  prolapse  of  this 
orsau  through  a  penetrating  wound  of  the  abdomen,  the 
diagnosis  and  treatment  of  injuries  of  the  pancreas  will 
come  under  the  observation  of  surgeons  only  in  an  inci- 
dental manner,  in  the  treatment  of  more  tangible  and 
graver  lesions  within  the  abdominal  cavity.  Contusion 
and  laceration  of  the  pancreas  as  independent  conditions 
are  not  necessarily  fatal  injuries,  and  spontaneous  recov- 
ery may  take  place,  followed  by  absorption  of  the  crushed 
portion  of  the  organ,  and  atrophy  of  that  portion  of  the 
gland  which  has  become  physiologically  detached  from 
the  intestinal  tract  by  the  injury  or  its  direct  conse- 
quences. Crushing  of  the  pancreas  is  usually  not  at- 
tended by  haemorrhage,  and  in  laceration  of  the  organ 
the  danger  from  this  source  is  much  less  than  in  cases  of 
incised  wounds. 

Treatment. — As  modern  surgery  teaches  not  only  the 
justifiability,  but  the  absolute  necessity,  of  treating  pene- 
trating wounds  of  the  abdomen,  where  visceral  injury  is 
suspected,  by  abdominal  section,  the  surgery  of  the 
future  will  undoubtedly  deal  with  contusions  and  lacera- 
tions of  the  pancreas  in  connection  with  visceral  injury 
of  some  of  its  adjacent  organs.  If,  in  exploring  for  in- 
juries in  this  region,  the  pancreas  should  be  found  ex- 
tensively crushed,  it  would  be  good  surgery  to  remove 
the  crushed  portion  after  preliminary  ligation  of  the 
organ  on  each  side  of  it.  Ligation  of  the  pancreas  can  be 
safely  done  with  a  single  catgut  or  silk  ligature,  as  the 
friable  texture  of  the  organ  will  permit  of  burying  the 
ligature  deeply,  a  circumstance  which  will  guard  against 
slipping  of  the  ligature.  In  not  a  single  instance  in 
which  this  method  of  ligation  was  resorted  to  in  my  ex- 
periments on  animals  was  secondary  haemorrhage  ob- 
served from  inefficiency  of  the  ligature.  If  the, pancreas 
is  lacerated,  each  end  of  the  organ  should  be  ligated  for 
the  purpose  of  arresting  or  preventing  haemorrhage,  as 
well  as  to  guard  against  extravasation  of  pancreatic  juice 
into  the  abdominal  cavity. 

The  results  obtained  by  experiments  on  animals,  as 
detailed  before,  have  demonstrated  in  a  satisfactory 
manner  that  normal  pancreatic  juice,  when  brought  in 
contact  with  the  peritoneum,  does  not  produce  inflam- 
mation, but  is  promptly  removed  by  absorption.  In  the 
experimental  work  we  always  had  the  advantage  of  deal- 
ing with  a  normal  serous  surface,  the  absorbing  capacity 
of  which  had  not  been  impaired  by  antecedent  patholog- 
ical conditions,  as  wTould  in  all  probability  be  the  case 
in  the  operative  treatment  of  injuries  of  the  pancreas. 
At  the  same  time  there  can  be  no  doubt  that  the  presence 
of  crushed  pancreatic  tissue  and  pancreatic  juice  in  the 
peritoneal  cavity,  after  abdominal  section,  would  greatly 
enhance  the  danger  of  traumatic  infection.  For  this  rea- 
son, if  for  no  other,  the  former  should  be  removed,  and 
the  escape  of  the  latter  should  be  prevented  by  ligation 
of  the  pancreas  on  the  side,  or  each  side,  of  the  crushed 
or  lacerated  portion.  The  cases  of  protrusion  of  the 
pancreas  seem  to  establish  the  fact  that  a  portion  of  this 
viscus  may  be  separated  by  violence  from  the  splenic 
artery  and  other  important  attachments,  and  may  become 
prolapsed  through  an  external  wound,  and  under  such 
circumstances  can  be  removed  without  serious  conse- 
quences. In  most  cases  the  prolapse  followed  some  time 
after  the  injury,  from  a  sudden  increase  of  intra-abdom- 
inal pressure,  as  coughing  or  straining  at  stool.  Klebs' 
and  Hyrtl's  objection  to  the  possibility  of  a  hernia  of  the 
pancreas,  can  find  a  plausible  support  only  by  assuming 
that  the  relations  of  the  pancreas  have  not  been  dis- 
turbed. If,  by  the  violence  which  produced  the  pene- 
trating wound,  the  attachments  of  the  organ  are  severed, 
or  in  case  the  attachments  have  been  abnormally  loose, 
or  the  duodenum  is  supplied  with  a  long  mesentery, 
there  is  no  tenable  reason  why  the  pancreas  should  not 
occasionally  be  found  protruding  through  the  external 
wound.     Cases  are  on  record  in  which  the  pancreas  con- 


stituted one  of  the  contents  of  a  diaphragmatic  hernia, 
and  an  instance  is  reported  where  it  formed  a  part  of  the 
intussusception  in  a  case  of  invagination  of  the  bowel 
(Blandl). 

The  treatment  of  prolapse  of  the  pancreas  will  depend 
upon  the  pathological  condition  of  the  viscus  at  the  time 
the  patient  comes  under  the  care  of  the  surgeon.  If  the 
prolapse  is  recent  and  the  organ  presents  no  indications 
of  inflammatory  or  other  changes,  it  should  be  thoroughly 
disinfected  and  replaced.  It  is  of  the  greatest  impor- 
tance not  to  use  any  violence  in  effecting  reduction,  as 
irreparable  damage  may  be  inflicted  by  resorting  to  more 
than  the  gentlest  force.  When  reduction  is  not  readily 
accomplished,  the  wound  should  be  enlarged.  If  the 
pancreas  is  in  a  condition  of  inflammation  or  gangrene, 
the  parts  should  be  thoroughly  disinfected  and  the  organ 
pulled  farther  into  the  wround  until  healthy  tissue  is 
reached,  when  a  ligature  may  be  applied  and  the  diseased 
portion  removed  with  the  knife  or  scissors.  After  an- 
other thorough  disinfection  the  stump  is  dropped  into 
the  abdominal  cavity  and  the  external  wound  closed. 
Thorough  primary  removal  of  infected  tissue  is  the  only 
safety  against  subsequent  extension  of  the  infection  to 
the  peritoneal  cavity,  and  the  only  guarantee  for  primary 
union  of  the  abdominal  wTound. 

In  gunshot  wounds  of  the  pancreas  we  have  no  guid- 
ing symptoms  upon  which  to  base  even  a  probable  diag- 
nosis. The  point  of  entrance  and  exit  of  the  ball,  and 
its  probable  course,  are  the  only  facts  which  may  point 
to  the  pancreas  as  one  of  the  injured  organs.  In  four  of 
the  five  cases  the  projectile  penetrated  posteriorly  in  the 
space  between  the  angle  of  the  left  scapula  and  the  angles 
of  the  ribs,  and  passed  through  the  diaphragm  and  the 
solar  plexus  ;  in  one  the  ball  entered  anteriorly  near  the 
tip  of  the  xiphoid  cartilage,  and  was  believed  to  have 
passed  through  the  stomach. 

It  is  a  notable  and  somewhat  significant  fact  that,  in  all 
cases  in  which  life  was  prolonged  for  more  than  twelve 
days,  the  pancreas  appeared  to  have  undergone  but  little 
or  no  pathological  change  in  the  vicinity  of  the  visceral 
wound.  Although  in  all  cases  the  track  of  the  ball  did 
not  remain  aseptic,  the  inflammatory  changes  did  not  ma- 
terially affect  the  parenchyma  of  the  gland. 

In  Case  13  the  formation  of  a  capsule  around  the 
bullet  had  already  been  initiated,  and  if  the  patient  had 
lived  there  is  every  reason  to  believe  that  the  foreign 
body  would  have  become  encysted  in  the  parenchyma  of 
the  pancreas.  Gunshot  injuries  of  the  pancreas,  when 
they  come  under  the  observation  of  the  surgeon  as  an  in- 
dependent lesion,  or  as  a  complication  of  other  visceral 
injuries,  in  cases  of  penetrating  wounds  of  the  abdomen 
treated  by  laparotomy,  should  be  managed  in  the  same 
way  as  a  contusion  or  laceration  of  the  gland.  The  re- 
sults obtained  by  the  author's  experiments  have  shown 
that  if  only  a  comparatively  small  portion  of  the  pan- 
creas remains  in  plrysiologieal  connection  with  the  duo- 
denum, this  portion  of  the  gland  retains  its  normal  struct- 
ure and  its  physiological  function,  which,  in  all  of  the 
experimental  cases,  was  found  adequate  to  supply  the 
requisite  quantity  of  pancreatic  juice  necessary  for  the 
maintenance  of  normal  digestion.  While  the  surgeon 
may  unhesitatingly  remove  the  tail  and  a  portion  of  the 
body  of  the  pancreas  without  fear  of  any  immediate  or 
remote  ill-effects,  great  care  must  be  exercised  in  operat- 
ing in  the  vicinity  of  the  head  of  the  pancreas  to  preserve 
the  integrity  of  the  common  duct,  and  as  much  of  this 
portion  of  the  organ  as  may  appear  compatible  with  the 
condition  which  necessitated  the  operation. 

The  results  of  the  experiments  made  with  a  view  to  as- 
certain how  much  of  the  mesentery  of  the  duodenum  can 
be  detached  without  causing  gangrene  of  the  bowel,  have 
been  such  as  to  encourage  a  conservative  plan  of  treat- 
ment when  operating  in  close  proximity  to  the  intestine. 
The  observations  made  in  this  direction  have  shown  that 
it  is  comparatively  safe  to  detach  a  portion  of  the  mesen- 
tery, even  to  the  extent  of  from  one  to  three  inches,  a  pro- 
cedure incomparably  easier  and  much  safer  than  enterec- 
tomy,  combined  with  partial  excision  of  the  head  of  the 
pancreas.     I  wish  again  to  emphasize  the  fact  that  com- 
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extirpation  of  the  head  of  the  pancreas  with  the 

com i    aucl   is  never  justifiable,  and   that  operation 

hi ii >ii  this  portion  of  the  gland  for  injury  or  disease  musl 
be  limited  to  partial  excision  of  the  bead,  witb  preserva 
tion  "I  the  common  duel 

Aii  ii-  Pancreatitis      A.cute  idiopathic  pancreatitis 
i-  an  exceedingly  rare  affection  ;  only  a  few  well-autl 
ticated  cases  of  the  disease  have  been  reported.     A  brief 

considerati fthis  affection  is  necessary  in  connection 

with  our  subject,  for  the  purpose  of  calling  attention  to 
a  few  of  the  mosl  constant  and  prominent  symptoms 
whicb  characterize  the  disease,  inasmuch  as  all  Buppura 
tive  lesions  of  this  organ,  which  are  of  special  interest  to 
the  surgeon,  arc  preceded  by  inflammation.  The  disease 
originates  either  primarily  in  the  inter-acinous  connec- 
tive tissue  nf  the  organ  a-  a  pancreatitis,  or  ii  occurs  as  a 
secondary  disease  from  extension  of  a  peri  pancreatitis  to 
the  substance  of  the  gland.  Haller  and  Klob  have  given 
an  accurate  clinical  description  of  a  case  observed  at  the 
Allgemeines  Crankenhaus,  in  Vienna,  with  a  careful  ac- 
count of  the  post  mortem  appearances." 

Case  l.  A  gilder,  sixty-three  years  of  age,  had  been 
suffering  from  indigestion,  which  was  referred  to  a  de- 
fective stomach  digestion.  Flatulency  and  vomitingwere 
prominent  symptoms.  The  patient  was  anaemic,  and 
presented  a  cachectic  appearance  ;  tongue  slightbj  coated; 
anorexia  ;  epigastrium  tympanitic  and  tender  on  press- 
ure. Vomiting  of  a  thin,  yellow,  bitter  fluid .  Blight 
elevation  of  temperature;  pulse  90;  lower  extremities 
(edematous.  The  same  evening  vomiting,  collapse,  and 
great  pain  in  epigastrium,  extending  over  the  abdomen. 
During  the  night  obstinate  vomiting,  traces  of  blood  in 

the  ejected  matter;  urine  dark-colored,  contained  no  al- 
bumen. Next  day  the  vomiting  ceased,  but  collapse  in- 
creased, and  was  followed  by  death  toward  evening.  The 
autopsy  revealed  serous  in  ii  It  rat  ii  hi  of  the  gray  matter  of 
the  brain  and  of  the  lungs.     The  stomach  was  collapsed. 

its  mucous  membrane  bulging.  The  posterior  wall  of 
the  stomach  was  perforated  in  three  places,  the  openings 
being  as  large  as  a  pea  and  funnel-shaped,  with  the 
lamer  extremity  directed  toward  the  peritoneal  surface. 
The  edges  of  these  perforations  were  quite  friable,  dis- 
colored, and  continuous  with  a  fetid  abscess  cavity,  which 
extended  from  the  posterior  surface  of  the  stomach  to  the 
spinal  column,  and  from  the  spleen  to  the  pylorus,  in 
which   the  pancreas  was   found  as  a  grayish,  discolored. 

flabby,  thin,  and  exceedingly  fragile  mass  infiltrated  with 

pus.      In  front    of   the  anterior  wall   a   fringed   portion  Of 

the  bursa  omentalis  was  found,  and  on  the  upper  border 
the  arteria  and  vena  lienalis  were  .seen  ;  the  latter  was 
filled  with  a  thrombus.  Examined  under  the  microscope, 
the  parenchyma   "f  the  gland  showed   that  the  cells  were 

degenerated,  being  distended  and  turbid;  the  acini  were 

Separated,  at    some   places   collapsed,   and   the   spaces  be- 
tween them  contained  granules  and  large  globules  of  fat. 
In  this  case  the  course  of  the  disease  was  quite  acute. 

terminating  in  diffuse  suppuration  and  death,  alter  an 
illness  lasting  only  sixteen  days.  The  absence  of  disease 
in  any  of  the  adjacent  organs,  and  the  advanced  patho- 
logical changes  in  the  gland  itself,  pointed  to  the  pan- 
creas as  the  primary  starting-point  of  the  inflammation. 

Case  •_>.  Mayo1,  also  gives  an  interesting  description 
of  a  fatal  case  of  subacute  pancreatitis,  with  the  post- 
mortem appearances.  The  patient  was  a  lady,  twenty- 
one  years  of  age.  When  five  months  advanced  in  preg- 
nancy she  lost  her  usual  healthy  appearance,  and  gradually 

became  very  anemic.  She  complained  of  great  thirst, 
and  also  suffered  much  from  pain  in  the  epigastric  re- 
gion,  which  was  sometimes  so  si\ereas  to  oblige  her  to 

retire  to  her  apartment.  After  her  delivery  the  thirst 
remained,   and   the   weakness   and    paleness  increased. 

Her  State  and   symptom-  were  like  those  of  persons  who 

have  lost  large  quantities  of  blood.  About  five  days  be- 
fore death  the  Stomach  became  irritable,  and  nothing  but 

rennet  whey  in  small  quantities  was  retained.      She  died 

live  weeks  after  delivery.  Upon  inspecting  the  body  the 
viscera  generally  were  found  pale  and  bloodless,  lie- 
sides  serous  effusion  on  the  membrane-  of  the  brain  and 
on  the  peritoneum  no  pathological  changes  w  etc  obs<  r\ed, 


except   that   the  pancreas  was   throughout   of  a  deep-red 

color,  which  contrasted  very  remarkably  with  the  blood- 
lees  condition  of  other  parts.     It  was  firm  to  the  touch 

externally,   and  when   an    incision  was   made   into  it    the 

divided  lobules  felt  particularly  firm  and  crisp. 

'■'<.      llaidlen-'    report-   tin;   following  case   from 
Fehling*6  private  practice:   A  woman,  aged  thirty-three, 

became  pregnant,  and  during  the  period  of  gestation  had 

erable  gastric  disturbance  and  headache.     She  re. 

mained  well  three  weeks  after  delivery,  when  there  was 

some  hemorrhage.  A  little  latter  she  had  two  attacks  of 
pain  in  the  region  of  the  stomach,  and  tive  and  a  half 
weeks  after  delivery  she  had  a  veiy  severe  attack  of  pain 
in  the  pyloric  region,  accompanied  by  vomiting.  There 
was  no  elevation  of  temperature,  the  pulse  was  100  to 
Mil,  and  regular.  The  epigastric  region  was  sensitive  to 
pressure,  but  there  were  no  symptoms  of  peritonitis  ;  the 
skin  wa-  pale  and  not  jaundiced.  The  patient  -< 
somewhat  collapsed.  In  the  forenoon  of  that  day  she 
si  emed  worse,  the  skin  was  paler,  the  pulse  more  rapid, 

and  the  vomiting  had  ceased.  Physical  examination 
showed  marked  Swelling  of  the  abdomen,  and  great  teil- 
demess  over  the  pyloric  region.  There  were  no  symp- 
tom- of  pelvic  disturbance.  On  the  following  day  the 
patient  was  better,  but  the  symptoms  returned,  and  -he 
died,  in  collapse,  in  ninety  six  hours.  The  autopsy 
showed  that  there  was  no  peritonitis,  though  a  -mail 
amount  of  a  dirty,  blood]  -looking  fluid  was  found  in  the 
lower  part  of  the  peritoneal  cavity.  The  organs,  with  the 
exception  of  the  pancreas,  had  undergone  no  considerable 
Changes.  The  latter  wa-  larger,  thicker,  and  broader  than 
normal,  and  onlv  in  a  lew  place-  wa-  it-  normal  color  re- 
tained ;  it  was  changed,  almost  entirely  to  a  brownish-red, 
blood-suffused  mass,  containing  a  -mall  clot  of  bh 
the  anterior  surface,  in  contact  with  the  mesentery,  but 
there  was  no  perforation  anywhere.  The  adjacent  por- 
tion of  the  mesentery  was  suffused  with  blood.  Ziegler, 
who  made  the  microscopic  examination,  pronounced  the 
Case  one  of  acute  pancreatitis,  and  Stated  that  the  duct  of 
Wirsung  was  somewhat  dilated,  and  that  he  also  found 
small-celled  infiltration  of  the  pancreatic  tissue. 

Remarks. — The  immunity  of  the  pancreas  from  .. 
is  attributed  by  Gross"  to  the  singular  structure  of  this 
organ,  to  its  concealed  situation,  and  to  the  absence  of 
everything  like  a  proper  envelope. 

The  first  two  cases  may  servi  a-  types  of  the  two  dis- 
tinct forms  of  inflammation  of  the  connective  tissue  of 
the  pancreas,  the  suppurative  and  interstitial.  Another 
form,  the  parenchymatous  variety,  is  occasionally  met 
with  in  the  puerperal  state,  in  cases  of  typhoid 
pyemia,  yellow  fever,  and  other  acute  infectious  dis- 
ea-es.  the  post-mortem  appearances  of  which  are  illus- 
trated by  Case  3.  In  this  form  the  pancreas  is  red.  swol- 
len, and  (edematous.  Microscopically,  in  this  variety  the 
iii"-i  prominent  lesion  consists  in  -welling  and  undue 
granulation  of  the  glandular  epithelium,  and  in  hyper- 
emia." 

In  the  first  case  the  symptoms  were  acute,  and  the  dis- 
ease  terminated  in  death  in  the  short  space  of  sixteen 
days.  The  suppurative  inflammation  beginning  in  the 
interstitial  tissue  involved  the  entire  gland,  and  extended 
by  continuity  to  the  para-  and  peri-pancreatic  tissue,  giv- 
ing rise  to  an  acute  diffuse  abscess.  The  termination  is 
sufficient  evidence  that  the  inflammation  was  produced 
by  a  specific  cause — the  pus-microbes.  In  the  second 
case  the  primary  -eat  of  the  inflammation  was  the  same, 
but  the  process  assumed  a  subacute  character,  and  ter- 
minated in  a  hyperplasia  of  the  connective  tissue  The 
most  prominent  symptom-  in  both  cases  were  severe  pain 
in  the  epigastrium,  progressive  anemia,  and  vomiting. 
In  both  instance-  the  pain  assumed  a  neuralgic  character; 
ii  wa-  referred  to  tin   i  the  cceliac  plexus,  radiat- 

ing thence  over  the  abdomen.     Neuralgia  of  the  celiac 
plexus  is  one  of  the  most  constant  symptoms  of  d 
of  the    pain  reas.  a-  Klcb-  alludes  to  it   a-   being   pi'1 
eleven  times  in  fifteen  uncomplicated  cases.      Atrophv  of 
the  cceliac  plexus  is  mentioned  by  Klebs  as  the  cam 
the  neuralgia. 

A  high  degree  of  anemia  was  apparent  iu  both 
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from  the  extensive  area  of  tissue  which  was  found  in  an 
(Edematous  condition,  as  well  as  from  the  statement  of 
Mayo,  that  his  patient  presented  the  appearance  of  a  per- 
son'who  had  suffered  from  repeated  and  severe  hsemor- 
rhas'es.  As  the  pancreas  is  not  concerned  directly  in  the 
function  of  hamiatogenesis,  we  can  only  explain  the  con- 
stancy with  which  this  symptom  is  mentioned  by  assum- 
ing that  the  anaemia  was  due  to  imperfect  digestion  and 
assimilation,  caused  by  an  arrest  of  pancreatic  secretion. 
Vomiting  was  an  early  and  troublesome  symptom  in  the 
first  case.  No  reference  is  made  to  the  condition  of  the 
stools  in  either  case.  The  presence  of  undigested  fat  in 
the  stools  is,  however,  one  of  the  rare  symptoms  of  dis- 
ease of  the  pancreas.  Klebs  states  that  iu  three  cases 
where  this  symptom  was  present,  the  duct  of  Wirsung 
was  either  entirely  or  partially  obliterated,  while  in  a 
number  of  cases  where  the  duct  was  in  the  same  condi- 
tion the  stools  remained  normal. 

The  treatmt  n>  of  acute  pancreatitis  will  consist  in  care- 
ful regulation  of  the  diet,  and  in  the  administration  of 
such  remedies  as  will  have  a  decided  antiphlogistic  effect 
during  the  acute  stage,  to  be  followed  by  measures  calcu- 
lated to  aid  the  digestion,  and  to  restore  the  blood  to  its 
normal  condition. 

Chronic  Interstitial  Pancreatitis,  or  Sclerosis 
of  the  Pancreas. — This  lesion  consists  iu  an  increase 
of  interstitial  connective  tissue,  which  may  affect  the  en- 
tire organ  or  remain  limited  to  some  particular  portion, 
more  especially  the  head  of  the  gland.  During  the  early 
stages  of  the  disease  the  organ  is  enlarged,  more  vascu- 
lar and  firm,  while  later  the  cicatricial  contraction  of  the 
interstitial  deposit  produces  atrophy  of  the  parenchyma, 
with  a  corresponding  diminution  in  the  size  of  the  or- 
gan. This  form  of  inflammation  of  the  pancreas  is  of 
particular  interest  to  the  surgeon,  as  the  cicatricial  con- 
traction may  produce  secondary  changes  in  the  pancre- 
atic or  bile-ducts,  an  occurrence  which  would  indicate  a 
resort  to  surgical  measures  for  the  relief  of  the  immedi- 
ate symptoms  due  to  retention  of  one  or  the  other  of  the 
secretions. 

The  causes  which  produce  sclerosis  are  often  obscure, 
but  usually  referable  to  some  antecedent  affection  in  some 
of  the  organs  adjacent  to  the  pancreas,  as  the  peritoneum, 
subperitoneal  tissue,  duodenum,  or  common  bile-duct, 
or  pancreatic  lithiasis,  where  the  primary  cause  is  in  the 
pancreas  itself.  The  connective-tissue  proliferation  de- 
stroys the  parenchyma  by  compression,  and  constitutes 
one  of  the  causes  of  stenosis  of  the  pancreatic  duct. 

Case  1.  Todd'23  observed  this  condition  in  a  girl  four- 
teen years  of  age,  in  whom  the  head  of  the  pancreas 
and  the  neighboring  connective  tissue  were  the  seat  of 
the  disease.  This  case  is  of  unusual  interest,  as  the  con- 
traction of  the  cicatricial  tissue  produced  obstruction  of 
the  common  bile-duct  by  compression,  which  caused  a 
dilatation  of  the  ducts  behind  the  seat  of  obstruction, 
converting  them  into  a  large  sac,  which  was  located  be- 
hind the  duodenum  and  reached  downward  as  far  as  the 
sacrum,  and  laterally  from  one  kidney  to  the  other. 

Case  2.  O.  Wyss'24  gives  a  description  of  another  case 
in  point.  A  man,  fifty  years  of  age,  became  deeply 
jaundiced,  and  had  three  or  four  loose,  clay-colored 
stools  daily.  He  died  after  an  illness  of  four  and  a  half 
months'  duration.  At  the  autopsy  the  liver  was  found 
enlarged  and  of  a  deep  olive-green  color.  The  gall- 
bladder and  bile-ducts  were  much  dilated  and  contained 
inspissated  bile.  The  common  bile-duct  entered  the 
head  of  the  pancreas  four  centimetres  (H  inch)  before  its 
termination  in  the  duodenum,  and  traversed  the  indu- 
rated portion  of  the  organ  for  a  distance  of  two  and  a 
half  centimetres  (nearly  one  inch).  At  this  point  the  duct 
was  found  so  much  contracted  that  only  a  fine  probe  could 
be  passed  through  it.  The  common  pancreatic  duct  was 
dilated,  as  were  also  its  branches,  which  at  some  points 
were  enlarged  in  the  form  of  cysts,  varying  in  size  from 
that  of  a  hemp-seed  to  that  of  a  hazel-nut.  Wyss  at- 
tributed dilatation  of  the  common  duct  to  compression 
by  one  of  the  smaller  cysts  in  the  head  of  the  pancreas, 
but  it  is  more  than  probable  that  the  condition  was  due 
to  the  cirrhotic  contraction  of  the  organ. 
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That  icterus  is  not  a  constant  symptom  of  this  condi- 
tion is  illustrated  by  the  following  case,  reported  by 
Claessen  : 

Case  3.  A  man,  thirty  years  of  age,  had  been  subject 
to  indigestion,  constipation,  and  severe  pain  in  the  epi- 
gastrium for  several  years.  After  his  death  it  was  shown 
at  the  autopsy  that  the  head  of  the  pancreas  and  the  acini 
were  yellow,  and  the  iuter-aciuous  connective  Jissue  abun- 
dant, and  yet  the  duct  of  Wirsung  and  the  bile-duct  were 
not  contracted.     ' 

Remarks. — The  surgical  treatment  of  sclerosis  of  the 
pancreas  can  apply  only  to  secondary  lesions  which  re- 
sult from  stenosis  of  the  pancreatic  or  bile-ducts,  and  dis- 
tention of  these  passages  by  accumulation  of  the  secre- 
tions. Such  an  occurrence  is  most  apt  to  take  place  when 
the  disease  affects  the  head  of  the  pancreas,  as  the  cica- 
tricial contraction  in  this  locality  may  cause  stenosis  of 
either  the  duct  of  Wirsung,  the  common  bile-duct,  or 
both.  Any  operative  interference  in  these  cases  will  be 
of  necessity  limited  to  an  attempt  to  secure  an  artificial 
outlet  to  the  retained  secretion.  The  restoration  of  the 
permeability  of  the  natural  outlet  by  any  method  of  treat- 
ment is  entirely  out  of  the  question. 

The  tendency  of  the  disease  is  to  aggravate  the  obstruc- 
tion as  cicatricial  contraction  progresses.  The  history  of 
all  these  cases  pointed  to  an  impairment  of  digestion  as 
the  principal  clinical  feature  in  each  instance.  It  is, 
therefore,  of  considerable  importance  to  examine  care- 
fully into  every  obstinate  and  obscure  case  of  indiges- 
tion, with  a  view  to  eliminate  the  possibility  of  organic 
disease  of  the  pancreas  as  its  cause.  In  cases  of  perma- 
nent retention  of  the  bile  or  of  the  pancreatic  juice,  caused 
by  cicatricial  compression  of  the  bile-duct  or  of  the  pan- 
creatic duct,  the  earlier  symptoms  will  have  reference  to 
a  history  of  obstinate  indigestion,  progressive  in  its  char- 
acter. If,  on  the  other  hand,  the  obstruction  is  produced 
by  the  impaction  of  a  calculus,  the  previous  history  will 
point  to  attacks  of  sudden  and  severe  pain,  and  other 
symptoms  indicative  of  the  passage  of  a  calculus  along 
the  excretory  duct. 

In  the  case  of  biliary  retention-cysts,  as  represented  in 
Case  1,  the  establishment  of  an  external  biliary  fistula 
would  result  in  a  permanent  fistula,  as  the  impermeabil- 
ity of  the  bile-duct  would  preclude  the  possibility  of  re- 
establishing, by  any  kind  of  an  attempt,  the  normal 
communication  between  the  dilated  bile-passages  and  the 
intestine.  Such  an  operation  would  remove  only  the 
urgent  symptoms  due  to  retention  and  absorption  of  bile, 
but  would  leave  unchanged  the  primary  cause  of  the  re- 
tention, and  would  exclude,  permanently,  the  bile  as  a 
digestive  fluid  from  the  alimentary  canal.  As  the  ob- 
struction is  permanent  and  irremediable,  the  operation 
which  suggests  itself  as  fulfilling  the  urgent  indications, 
as  well  as  preventing  remote  ill  consequences,  is  the  for- 
mation of  a  new  outlet  for  the  bile  into  the  intestinal 
canal,  by  establishing  a  permanent  fistula  between  the 
duodenum  and  the  gall-bladder,  or  between  the  duode- 
num and  the  dilated  bile-ducts.  Duodeno-cholecystos- 
tomy  has  a  future  in  all  cases  of  permanent  and  incur- 
able obstructive  lesions  in  the  bile-duct,  aud  will  become 
an  established  operation  as  soon  as  it  has  been  perfected 
by  an  improved  technique. 

My  experiments  on  animals  have  demonstrated  that 
physiological  detachment  of  any  portion  of  the  pancreas 
is  invariably  followed  by  degeneration  and  atrophy,  ir- 
respective of  the  particular  method  by  which  this  detach- 
ment is  effected  ;  consequently  it  is  only  reasonable  to 
assume  that  permanent  obliteration  of  the  pancreatic  duct 
by  cicatricial  contraction  is  always  followed  by  degener- 
ation of  the  parenchyma  of  the  gland  on  the  distal  side 
of  the  seat  of  the  obstruction. 

It  is  on  this  account  that  stenosis  of  the  pancreatic 
duct  is  seldom  followed  by  dilatation  of  the  ducts  to  any 
considerable  extent  on  the  distal  side  of  the  constriction, 
and  even  more  seldom  by  the  formation  of  a  cyst.  A  re- 
tention-cyst can  result  from  obstruction  only  so  long  as 
secretion  has  not  been  entirely  suspended,  aud  when,  at 
the  same  time,  absorption  of  the  pancreatic  juice  does 
not  take  place,  on  account  of  further  extensive  patholog- 
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ical  changes  in  the  structures  which  perform  this  tunc 
tion,  when  the  gland  is  othi  rwise  in  a  normal  condition. 

As  the  i'ii.  tachmenl  by  obstruction  of  the 

common  pancreatic  duct,  caused  by  cicatricial  contraction, 
i~  invariable  bj  complete  destruction  oi  the 

in.  1 1 1 1 1 \  mi;i  of  the  i  portion  "I  tin-  gland,  it 

i-  i  videnl  that  the  ttment  of  a  cysl  of  the 

pancreasin  -'i'ii  cases  can  be  indicated  only  when  the 
in  itself,  a  source  oi  -  nous  incon- 
venience ami  pain     'I'ln   proper  treatmenl   in  all  such 
cai  mation  oJ  an  external  pancn 

fistt  i  lominal   section.     There  is  no  danger,  in 

such  insl  the  fistula  remaining  permanently 

the  glandulai  tissue  which  might  remain  at  tin-  timt 
operation  will,  in  the  course  or  time,  disappear  by  degen- 
eration and  absorption.  A-  in  animals.  BO  in  man.  the 
health  of  the  individual  after  gradual  atrophy  of  the 
pancreas  will  depend  upon  the  physiological  capacity  of 
vicarious  organs,  in  each  particular  case,  t"  assume  the 
functions  "l  the  pancreas. 

In  recapitulation  ii  may  be  Btated  thai  cirrhosis,  or 
chronic  interstitial  pancreatitis,  sometimes  produces  sten- 
osis of  the  bile  duel  or  pancreatic  duct  ;  ami  that,  w  hen 
t  Ik-  obstruction  is  followed  by  retention  of  the  secretions, 
if  the  retention  is  of  the  bile,  an  operation  always  be- 
comes necessary,  and  should  consist  in  the  establishment 
of  a  new  outlet  lot-  the  bile  into  the  duodenum  ;  while 
the  formation  of  an  external  pancreatic  fistula,  in  cases 
<>f  cysl  of  the  pancreas,  becomes  necessary  only  when  the 
presence  of  the  swelling  has  in  itself  become  a  source  of 
sufficient  pain  and  discomfort  to  warrant  treatment  by 
abdominal  section. 

Gangrene  <>f  the  Pancreas. — One  of  the  termina- 
tions of  acute  inflammation  of  the  pancreas  is  gangrene. 
Cases  bave  been  reported  in  which  spontaneous  recovery 

followed  elimination  of  the  necrosed  organ  through  the 
alimentary  canal.  If  spontaneous  recovery  in  this  con- 
dition is  possible,  it  would  seem  plausible  that  a  timely 
removal  of  the  necrosed  organ  by  surgical  interference 
might  add    to  the  rhances  of  recovery  ;  consequently  we 

shall  add  gangrene  as  one  of  the  diseases  of  the  pancreas 

which  should  be  treated  by  operative  measures. 

(a<e  l.  Trafoyer,  of  Hernals,  treated  a  patient  for 
what  appeared  to  be  a  passage  of  gall-stones.  During 
the  course  of  the  disease  the  patient  [Kissed,  per  rectum, 
a  solid  mass,  the  nature  of  which  could  not  be  readily 
ascertained.  This  mass  was  sent  to  Hokitansky  for  ex- 
amination, who  found  in  it  gall-stones,  and  a  large  part 
of  the  pancreas,  in  which  the  duct  was  plainly  visible. 
Kokitansky  •■■  believed  that  a  portion  of  the  pancreas  had 
bee. mie  in  vacillated  into  the  duodenum  and  had  sloughed. 
Nothing  could  be  ascertained  concerning  the  subsequent 
history  of  the  case. 

Case  2,  (Reported  by  Chiari.26)  A  woman,  aged  for- 
ty-six, bad  been  subject  to  occasional  attacks  of  pain 
in    the   Stomach.       She    was   sei/.ed   Suddenly   With   severe 

pain  in  the  abdomen,  followed  by  vomiting  and  other 
symptoms  of  diffuse  peritonitis.  Toward  the  close  of 
the  disease  she  had  a  chill,  and  vomited  a  black,  very 
offensive  fluid.  At  the  necropsy  the  pancreas  was  found 
Beparated  from  all  its  attachments,  and  of  a  brownish 
color.  The  duodenum  and  transverse  mesocolon  were 
perforated,  the  bursa  omentalis  contained  an  offensive 
sanious  fluid,  consecutive  to  diffuse  peritonitis,  The 
pancreatico  duodenal  artery  was  eroded. 

Case  8.  (Ibid.)  Patient,  a  man  thirty-eight  years  of 
age,  was  attacked  with  symptoms  indicative  of  chole- 
lithiasis,  followed  b\   symptoms  of  obstruction  of  the 

bowels  which  lasted  for  a  number  of  days,  and  subsided 

only  alter  the  pihsi^r.  per  rectum,  of  the  greater  portion 
of  the  necrosed  pancreas.     The  patient  recovered. 

Case  4.  Israel "  reports  a  case  of  necrosis  of  the  pan- 
creas in  a  patient  suffering  from  diabetes  mellitus,  The 
autopsy  showed  a  fluctuating  tumor  between  the  stomach 
and  i  rans\  erse  colon,  which  revealed  itself  as  a  cyst,  with 
thick  walls,  firmly  adherent  to  the  intact  head  of  the 
pancreas.  Tin  cyst  contained  three  hundred  cubic  cen- 
timetres of  a  claj  colored  fluid,  in  which  crystals  of 
hsmatoidin  and  the  necrosed  body  and  tail  of  the  pan- 


'.ere   found.     Israel   attributes  the   cause  of  the 
ctive  process  to  an  inflammation  of   tin-   peri-pan] 
creatic  tissue,  which  had  given  rise  to  repeated  I 
into  and  around  the  pancreas.     The    disi 
the  pancreas,  he  holds,   was  not  the  cause,  bin  lj,(   , 
of  the  dial- 
Case.Y     Prince*8  reports  the  following  case :  A  man, 
twenty-two  years  of  age,  during  a  violent  exertion,  was 
taken  with  severe  pain  in  the  abdomen,  followed  by  pain 
in  the  epigastric  region,  vomiting,  chills,  and  a  sensation 

i  oppn  ssion  and  uneasiness.     In  a  lew  da\  - 
lima  followed,  and  during    tin-  third  week  hi 
the    autopsy    the    anterior    abdominal    wall    was 
firmly  adherent  to  the  omentum  and  intestines  ;   hi 
the  intestinal  convolutions  a  chocolate  colored  fluid  was 

found.  The  greater  portion  of  the  pancreas  was  de- 
stroyed and  converted  into  a  black,  gangrenous 
The  mesentery  of  the  upper  portion  of  the  jejunum, 
which  was  adherent  to  the  lower  margin  of  the  tramfc 
•  o!i. a.  showed  in  its  folds  an  accumulation  of  thick, 
tab  pus. 

Case  6.  (Reported  by  Rosenbacb.59)  A  woman 
seven  years  of  age,  otherwise  in  good  health,  had  suffered 
Borne  time  bi  t"H  from  pain  in  the  abdomen  and  coustb 
pation,  but  was  soon  relieved.  Three  weeks  before  si1(_. 
came  under  observation  of  the  reporter  the  same  trouble 
returned.  The  bowels  had  not  moved  for  tl 
there  was  frequent  vomitii  enish  fluid,  and 

weakness.  On  examination  a  fluctuating  tumor,  the  size 
of  a  child's  head,  was  detected  in  the  epigastric  region) 
behind  the  stomach,  which  was  considerably  dilated. 
The  tumor  was  immovable.  As  tlu-  symptoms  pointed 
to  intestinal  obstruction  of  some  kind,  and  failed  to  1* 
relieved  by  enemata,  it  was  decided  to  perform  laparot- 
omy, to  which  the  patient  readily  consented.  The  ah- 
domen  was  opened  through  the  median  line,  but,  as  the 
tumor  was  not  rendered  sufficiently  accessible,  a  Iran* 
verse  incision  was  made  over  the  part  most  prominent 
After  division  of  the  mesocolon  an  effort  was  made  to 
enucleate  the  tumor,  but  the  inflammatory  adl 
were  so  firm  that  tin'  attempt  had  to  be  abandoned.  An 
effort  was  then  made  to  push  the  stomach  upward,  but 
this  likewise  failed.  During  these  manipulations  the  tu- 
mor ruptured,  and  a  fluid,  at  firsl  clear,  then  turbid  and 
offensive,  poured  out.  The  fluid  was  removed  without 
soiling  the  peritonea]  cavity.  The  sac  was  then  stitched 
to  the  margins  of  the  wound.  After  suturing  the  remain- 
ing portion  of  the  external  incision,  the  opening  in  the  BM 
was  enlarged  and  drained.  The  patient  died  of  shock  six 
hours  after  the  operation.  At  the  autopsy  the  nei 
pancreas  was  found  in  the  sac.      The  a!  :y  ex- 

tended behind  the  stomach  and  lesser  omentum.  The  in- 
testinal obstruction  was  caused  by  pressure  of  the  swell- 
ing upon  the  small  intestines. 

tlemarJu. — The   pancreas   may  constitute  one  of  the 
component  parts  of  the  intussusceptum  in  cases  of  inva- 
gination of  the  bowels,  as  such  a  case  has  been   reported 
by   Bandl,   and  the    specimen    examined  by   Hokitansky 
furnishes  a  similar  illustration.    The  second'  ease  reported 
by   Chiari  may  have  been  of  a  similar  nature,  the  i 
nated  portion  having  sloughed  with  the  remaining  part  of 
the  intussusceptum,  leaving  the  continuity  of  tin 
unimpaired  by  adhesions  at  the  point  of  separation.     If. 
in   this  instance,  the  necrosis  was  due  to  intlami: 
we  can  only  infer  that  the  para-pancreatic  abscess  rup- 
tured   into  the  bowel,   that   the  necrosed  portion  of  the 
pancreas  was  eliminated  in  this  manner,  and  that  - 
quently  the  opening  in  the  bowel  closed.     Constipation 
was  a  prominent  symptom  in  a  number  of  thesi 
and   in   Rosenbacb  s  case  the  symptoms  of  obstruction 
were  s,,  well  marked  that  it  was  decided  to  perform  lap- 
arotomy for  its  relii  f.      This  last  case  is  also  of  gri 
terest,  as  during  life  the  existence  of  a  tumor  in  the  re- 
gion of  the  pancreas  was  diagnosticated. 

Modern  surgery  deals  extensively  with  abdomim 
tiou  for  the  relief  and  cure  of  peritonitis  and  inli 
obstruction.     In  searching  for  the  cause  of  either  i 
conditions  during  laparotomy,  the  pancreas  show 
be  forgotten,  and  if  it  is  found  that  the  primary  ■ 
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is  located  in  or  around  this  organ ,  radical  measures  should 
nted  whenever  such  a  course  appears  practicable. 

Whenever  the  sac  can  be  stitched  to  the  external  in- 
cision this  should  be  done,  and  the  sac  should  be  opened, 
disinfected,  and  drained.  Search  should  be  made  for  the 
necrosed  pancreas,  and,  -when  found  detached,  it  should 
be  removed.  As  in  most  of  these  cases  the  retro-perito- 
neal tissue  is  extensively  infiltrated,  a  counter-opening 
should  be  made  in  the  lumbar  region  above  or  to  one 
side  of  the  kidney,  and  through  drainage  established. 
If  an  anterior  abdominal  fistula  cannot  be  established, 
the  course  pursued  should  be  the  same  as  in  treating  a 
pancreatic  abscess  under  similar  conditions. 

Abscess  of  the  Pancreas. — At  the  present  time  no 
one  familiar  with  the  recent  advances  in  surgery  would 
question  the  propriety  of  treating  a  suppurating  cavity 
by  incision  and  drainage,  wherever  it  might  be  located. 
Some  of  the  most  valuable  recent  contributions  to  surgi- 
cal literature  describe  improved  methods  of  treating 
deep-seated  abscesses.  Asepsis  and  effective  drainage 
are  the  two  cardinal  points  upon  which  we  have  learned 
to  depend  in  the  treatment  of  abscesses  in  important  or- 
gans or  cavities.  If  we  can  secure  and  maintain  these 
two  essential  conditions,  we  can  attack,  with  a  fair  hope 
of  success,  any  abscess  wherever  it  may  be  located,  and 
Whatever  its  immediate  surroundings  may  be. 

In  looking  over  the  literature  on  abscess  of  the  abdom- 
inal organs,  we  find  that  modern  surgery  has  been  guided 
almost  exclusively  by  the  teaching  of  the  old  master : 
iibi  pus — ibi  evacuo.  It  is  somewhat  surprising,  there- 
fore, that  abscess  of  the  pancreas  has  never  been  made 
the  subject  of  surgical  treatment.  The  two  principal 
reasons  for  this  may  be  found  in  the  facts  that  abscess  of 
the  pancreas  is  of  rare  occurrence,  and  that  the  recogni- 
tion of  the  lesion,  when  it  does  exist,  is  surrounded  by 
many  difficulties.  There  can  be  no  doubt,  however,  that 
in  the  near  future  this  affection  will  be  treated  on  the 
same  principles  as  suppuration  in  any  other  locality. 

The  remote  location  of  the  abscess  may  offer  many 
serious  obstacles  to  a  correct  diagnosis  and  a  rational 
course  of  treatment ;  but  these  difficulties  will  be  over- 
come by  improved  methods  of  examination,  and  more 
perfect  methods  of  operation.  As  suppuration  is  only 
one  of  the  terminations  of  inflammation,  abscess,  like  in- 
flammation, may  occur  primarily  in  the  gland  itself,  or 
it  may  commence  in  the  para-  or  peri-pancreatic  tissue. 
If  the  abscess  is  endo-pancreatic,  it  may  be  bounded  and 
circumscribed  by  the  proper  investment  of  the  gland  ;  if, 
on  the  other  hand,  it  commences  primarily  outside  of  the 
gland,  it  appears  as  a  diffuse  abscess,  which  extends  to 
the  pancreas  by  contiguity' ;  in  other  words,  we  speak  of 
the  abscess  as  a  suppurative  pancreatitis,  or  a  suppura- 
tive peri-  or  para-pancreatitis. 

Case  1.  Frison30  reports  a  case  of  abscess  of  the  pan- 
creas, following  suppurative  pancreatitis,  in  which  the 
collection  of  pus  did  not  extend  beyond  the  limits  of 
the  gland.  An  otherwise  healthy  mulatto,  twenty-eight 
years  of  age,  farmer,  was  attacked  in  June,  1873,  by  ic- 
terus with  no  fever.  Appetite  diminished.  The  symp- 
toms were  not  of  sufficient  severity  to  keep  him  from  his 
work.  In  August  he  complained  of  pain  in  the  right  hy- 
pochondriac region,  which  was  soon  followed  by  ascites 
and  oedema  of  the  legs  and  scrotum.  He  was  troubled 
at  this  time  by  an  intense  thirst,  and  voided  large  quan- 
tities of  urine,  which,  on  examination,  was  found  to 
contain  sugar.  The  liver  was  enlarged  and  the  patient 
emaciated  rapidly.  No  fever  or  diarrhoea.  Stools  clay- 
colored.  The  appetite  gradually  declined,  and  the  patient 
died  in  a  state  of  advanced  marasmus.  At  the  autopsy 
the  intestines  and  stomach  were  found  normal.  The 
pancreas  was  enlarged  to  three  times  its  normal  size,  and 
infiltrated  with  pus  ;  the  splenic  end  was  distended  by 
a  large  abscess.  The  gall-bladder  and  bile-ducts  were 
greatly  distended.  The  liver  was  olive-green  in  color 
and  contained  three  abscesses,  but  was  otherwise  healthy 
in  structure. 

Remarks. — In  this  case  the  symptoms  during  life 
pointed  to  the  liver  as  the  seat  of  the  disease.  The  jaun- 
dice was  undoubtedly  produced  by  stenosis  of  the  bile- 


duct,  resulting  either  from  a  catarrhal  inflammation  of 
the  duct  itself,  or  from  compression  of  the  duct  by  the 
inflammatory  exudation  which  attended  the  acute  inflam- 
mation of  the  pancreas.  The  ascites  was  more  likely  the 
result  of  an  inflammation  of  the  peritoneum  overlying 
the  pancreas  than  of  an  obstruction  to  the  portal  circula- 
tion. The  suppuration  in  the  pancreas  was  not  attended 
by  an  increase  of  temperature.  The  diabetes  was  prob- 
ably due  to  the  disease  of  the  pancreas,  and  was  not  a 
coincident  affection,  as  a  number  of  cases  of  diabetes  have 
been  reported  which  occurred  in  the  course  of  some  dis- 
ease of  this  organ. 

Case  2.  Timoteo  Riboli31  reports  the  case  of  a  woman, 
aged  fifty-seven  years,  who  suffered  from  impairment  of 
digestion,  loss  of  appetite,  emaciation,  and  attacks  of 
vomiting  in  the  forenoon.  The  tongue  was  coated.  There 
was  no  fever,  but  night-sweats  occurred.  Bismuth  and 
magnesia  improved  the  symptoms  for  a  time,  but  soon 
the  disease  became  aggravated.  Hepatitis  was  diagnos- 
ticated, inasmuch  as  the  patient  became  icteric  and  com- 
plained of  a  deeply  seated,  dull  pain  in  the  region  of  the 
liver  and  epigastrium.  Among  the  number  of  physi- 
cians who  saw  the  case  in  consultation,  Tomasini  was 
the  only  one  who  believed  that  the  pancreas  was  the  seat 
of  the  disease.  The  patient  was  emaciated  to  a  skeleton 
and  died  of  inanition.  At  the  autopsy  the  pancreas  was 
found  distended  with  pus.  The  gall-bladder  was  dis- 
tended with  bile,  and  the  liver  was  congested.  No  other 
pathological  conditions  were  found  which  might  serve 
to  explain  the  cause  of  death. 

Remarks. — The  course  of  the  disease  in  this  case  was 
again  afebrile.  The  symptoms  simulated  disease  of  the 
liver  even  more  closely  than  in  the  preceding  case,  as  no 
mention  is  made  of  the  presence  of  sugar  in  the  urine. 
The  suppuration  did  not  extend  into  the  para-pancreatic 
space. 

Case  3.  The  following  case  is  described  by  Dr.  James 
Kilgour.35  The  patient  was  a  man,  forty-one  years  of 
age,  who  was  treated  for  several  years  for  what  was 
termed  bilious  dyspepsia.  In  March,  1850,  when  first 
seen  by  the  reporter,  he  was  considerably  emaciated  and 
of  a  melancholic  disposition.  A  prominent  symptom 
was  vomiting,  especially  in  the  morning,  and  about  two 
hours  after  meals.  The  matter  vomited  was  a  sour,  viscid 
fluid,  varying  in  quantity  from  an  ounce  to  a  quart.  The 
skin  was  dry,  and  of  a  yellowish  hue.  There  was  no 
diarrhoea,  and  the  stools  contained  no  bile.  The  urine, 
of  a  specific  gravity  of  1.022,  and  normal  in  quantity,  was 
loaded  with  urates,  and  contained  some  fat.  Pulse  small, 
100.  No  pain  in  the  abdomen.  On  the  left  side,  from 
the  border  of  the  stomach  to  the  crest  of  the  ilium,  the 
abdomen  was  dull  on  percussion,  and  on  palpation  in- 
elastic, nodulated,  and  of  a  doughy  feel.  The  area  of 
swelling  was  not  well  defined.  Neither  fluctuation  nor 
pulsation  could  be  felt.  During  the  middle  of  the  month 
of  May  the  patient  complained  of  chilly  sensations,  and 
the  area  of  dulness  increased  toward  the  left.  Toward 
the  end  of  the  month  the  chills  disappeared  and  the  ab- 
domen became  tender  and  elastic  above.  During  the 
latter  part  of  July  the  legs  became  cedematous,  and  the 
patient  was  somewhat  delirious.  Toward  the  close  of 
the  disease  he  was  again  seized  with  repeated  chills, 
and  died  on  July  28th.  The  autopsy  revealed  the  stom- 
ach distended  with  gas  ;  its  walls  were  very  thin  ;  the 
pylorus  was  indurated  and  slightly  narrowed.  The  duo- 
denum was  softened  by  inflammation,  the  portion  near 
the  pancreas  being  converted  into  a  pultaceous  mass. 
Liver  normal.  Spleen  enlarged  one-third.  Pancreas  en- 
larged to  the  size  of  a  teacup,  its  left  end  being  attached 
to  the  suprarenal  capsule  on  the  same  side.  On  incising 
the  pancreas  a  milky  fluid  escaped.  The  entire  gland 
was  converted  into  a  single  sac,  which  contained  puru- 
lent fluid,  with  some  cheesy  particles  and  fragments  of 
cellular  tissue. 

Remarks. — In  this  case  the  symptoms  were  sufficiently 
clear  to  enable  an  accurate  observer,  at  the  present  time, 
to  make  a  probable  diagnosis  of  abscess  of  the  pancreas. 
The  obstinate  vomiting,  with  the  absence  of  signs  of  dis- 
ease of  the  liver,  and  the  progressive  emaciation,  should 
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have  led  to  at   least  a  suspicion  of  d  the  pan> 

i 

The  location  ol  the  tumor  was  also  suggestive  <if  the 
primary  Btarting  point  of  the  sw<  1 1  i n ir.  The  abscess  cav- 
ity was  larger  than  in  the  prei  and  the  pr<  - 

pus  was  also  suggested  bj  the  chills  which 
present  at  the  beginning  and  <  lose  of  the  disease.    A.s  the 
aba  1 38  cavity  was  single,  this  would  have  been  a  proper 
for  surgical  treatment.      A  somewhat  uncommon 
tire  in  this  case  was  almost  complete  absence  of  p 
mptom     liich  has  been  considered  by  <  !hv 
ristic  of  disease  ol  the  pancreas.     The  character  of 
the  Quid  in  the  cyst  would  indicate  that  it  was  a  mixture 
dt  pus  and  pancreatic  juice.     As  in  other  secretory  or- 
gans, the  suppurative  process  may  commence  in  the  duct 
and  extend  to  the  interstitial  connective  tissue  by  conti- 
nuity.    This  is  the  manner  in  which  the  presence  of  for- 
eign bodies,  such  as  parasites  or  calculi  in  the  duct,  ui\c 
rise  to  abscess  of  the  pancreas.     In  the  following  i 
the  inflammation  of  the  duct  and  the  consecutive  inter- 
stitial suppurative  pancreatitis  were  attributed  to  the 
presence  of  an  intestinal  w orm. 

Case  1.  (Reported  by  Shea.**)  The  patient  was  a 
woman,  aged  twenty-nine,  who  complained  of  abdom 

inal    pain,   ami    was   jaundiced.       Alter   a    few   days   she 

improved  under  a  mild  alkaline  treatment,  but  abi  ut 
three  weeks  subsequently  again  became  worse.  The 
pain  was  in  the  region  of  the  pancreas.  At  the  Bame 
time  she  suffered  from  nausea,  followed  by  vomiting,  and 

the  jaundice  reappeared.      Active  treatment   was  resorted 

to,  but  she  soon  became  unconscious,  and  died  fort]  eight 
hours  subsequently.    The  necropsy  showed  that  the  body 

was    fairly    nourished,    and    distinctly   jaundiced.       The 

lungs  were  slightlj  congested  at  the  base.  Liver  large, 
pale,  and  soft.  Pancreas  enlarged  and  hard,  being  Un- 
seat of  an  abscess  containing  pus.  A  round  worm,  seven 
inches  long,  was  found  folded  upon  itself,  lying  in  and 
obstructing  the  pancreatic  duct,  the'  larger  portion  of  the 
worm   being  in  tne  duodenum.     The   intestines  were 

healthy.  In  the  absence  of  any  other  disease,  death  in 
this  instance  must  have  resulted  from  inflammation  of 
the  duct  and  parenchyma  of  the  pancreas,  by  the  irrita- 
tion produced  by  the  presence  of  the  worm.  The  jaun- 
dice was  undoubtedly  produced  by  the  same  cause. 

Positive  evidence  is  wanting  in  this  case  to  prove  that 
the  suppuration  was  caused  by  the  presence  of  the  para- 
site, as  the  worm  might  have  entered  the  pancreatic  duct 
after  death.  We  have  evidence  that  in  many  cases  ascar- 
ides  have  been  found  in  the  ductus  pancreaticus,  without 
the  presence  of  abscess  or  even  of  inflammation.  Davaine*4 

relates  that  he  has  found  them  present  in  this  locality  in 
four  cases,  and  in  none  of  them  had  secondary  inflamma- 
tory  changes  taken  place.     Klebs  found  six  worms  in 

one  case,  lour  in  the  head  and  two  in  the  tail  id'  the  pan- 
creas. 

Case  5.  Mayo  refers  |,i  a  case  that  came  under  the 
observation  of  Percival.86  The  patient  was  a  gentleman 
who  had  jaundice  and  bilious  vomiting.  A  tumor  ap- 
peared   at    the   epigastrium  :    his   Strength    failed  ;    blood 

and  fetid  pus  were  discharged  by  stool,  and  he  died  ex- 
hausted  in  three  months.      At  the  necropsy  the   pancreas 

was  found  greatly  enlarged,  and  contained  an  abscess  of 

Considerable  si/e;  the  ductus  communis  was  obliterated 
by  the  pressure. 

The  eases  which  are  of  special  importance  and  interest 
to  the  Burgeon  are  those  diffuse  abscesses  which  take 
their  origin  in  the  para  pancreatic  connective  tissue — 
extensive  collections  of  pus,  such  as  we  observe  in  cases 

of   para  pancreatitis   purulenta.      As  the  glandular   tissue 

is  not  primarily  affected  in  tins,  irly  evacuation 

and  drainage  of  the  abscess  cavity  would  not  only  pre- 

th(     anatomical    and     functional    integrity    of    the 

gland,  but  would  also  serve  as  a  life-saving  measure  by 

Securing  an  early  outlet  of  the  contents  of  the  abscess. 

The  case  reported  bj  Haller  and  dob,  and  referred  to 
under  the  head  of  pancreatitis,  Case  l.  furnishes  a  good 

illustration  of  cases  belonging  to  this  (lass. 

ti.     An  interesting  case  of  abscess  of  the  pan- 
creas has  recently  been   reported  I  r.  ,c     The  pa- 


tient   was  a   mall  tly-two.    shoemaker,  who  was 

admitted  to  the  wards  of  the  Presbyterian  Hospital  on 
May  P.'  1885,  Mid  died  on  .June  6th  following,  lie.  was 
of  intemperate  habits,  but  his  g<  mra)  health  had  always 
been  eood.  His  poverty  had  exposed  him  to  all  kinds  "of 
hardships.  The  duration  of  the  present  illness  w 
known,  but  from  his  statements  it  was  ascertained  that 
his  health  had  been  failing  all  the  spring.     He  had  never 

■  d  any  injury.     He   was   considerably   emai 

He  vomited*  Only   once,  and   that    was  (,n  the  da\  of  his 

admission.     .Marked  ascites  was  observed,  but  "nothing 

■  ■•id.     He  remained  in  a  stupid  conditio^ 

took   but   little  food,  and   manifested   no   sign  of  pain. 

Thi  re  was  neither  fever  nor  sweating.    Palpation  showed 

the  liver  and  spleen  to  be  normal,  while  an  ill-deflnsq 

tumor  could  be  felt  in  the  epigastric  region.     The  urine 

contained  a  trace  of  albumen,  but  no  casts.     The  ascites 

was  go  great  as  to  warrant    tapping,  and   thi-  was  a 

ingly  done.     The  abdomen  was  thirty  six  inches  in  cir- 

cumference  tit  the   umbilicus   before   tapping.     Within 

•i  hours  alter  tapping  it  had  tilled  again,  and  in 

four  hours  measured  thirty-two  and  a  half  inches. 

lb   died  of  exhaustion. 

Alter  death  a  fixed  mass  was  detected   by  palpation 
in   the  abdomen,   extending  from    the    righl   mammary 
line,  one  inch  above  the  umbilical  line,  directly 
to  the  corresponding  line  on  the  left  side.     Its  up]>er 
margin  was  not  well  defined,  but  it  appeared  to  be  two 
inches  wide.     The  abdomen  was  tilled  with    serum  in 
which  some  lymph  floated.     The  intestines  were  matted 
together   by   recent    lymph.     The    peritoneum   showed 
signs  of  inflammation.     Corresponding   to  the  pi 
of  the  mass  indicated  by  palpation,  the  omentum  was 
found  matted   together,  with  its  inferior  border  turned 
upward  and  lying  across  the  stomach.     This 
fixed   and   dilated,   its  inferior  border  extending  to  the 
umbilicus.    The  liver  occupied  it-  normal  position.    The 
transverse  colon  extended  across  the  abdomen  alo 
lower  margin  of  the  stomach,  thus  permitting  tin 
turn  to  occupy  the  position   indicated   above.     Further 
study  of  the  relations  of  the  abdominal  orgaus  revealed 
the  formation  of  a  large  cavity  containing  about  a  quart 
of  pus.     This  cavity  was  formed  by  the  posterior  wall 
of  the  stomach   in  front,    by  the  pancreas,  duodenum, 
and  transverse  colon  below,  and  by  extension,  or  rather 
distention,  of  the  peritoneum  above  and  behind, 
tainly  the  pus  did  not  till  the  retro-peritoneal  .-pace  nor 
extend  into  it.  and  was  not  in  close  apposition  to  the  dia- 
:n  or  brim  of  the  pelvis.     It  was  situated  in  the 
duodenojejunal  fossa.     Adhesions  prevented  communi- 
cation with  the  abdominal  cavity  and  the  retro-pet: 
space.     This  abscess  cavity  communicated  with  another 
abscess,  the  size  of  an  orange,  situated  in  the  head  of  tilt 

pancreas,  its  point  of  rupture  into  the  duodeno-jejunal 
fossa  being  in  the  middle  and  upper  part. 

The  remainder  of  the  pancreas  was  made  up  of  dense 
ci  mnective  tissue,  throughout  w  hich  there  were  innumera- 
ble pus  pockets,  varying  from  a  pea  to  a  pecan-nut  in 
si/e.     The  secreting  tissue  of  the  organ  was  not  d 

ible  to  the  naked  eye.      The  ducts  were  UOt  occluded,  but 
rather  dilated,  and   no  calculi   were   found.     The  ' 
vein  was  tilled  with  a  purulent  thrombus.     The  splenic 
vein  was  also  partially  closed  by  a  soft  thrombus.     The 
superior  and  inferior  mesenteric  veins  were  completely 
blocked  by  laminated  thrombi,  which  were  firmly  ad 
to  their  walls.     On  microscopical  examination  th< 
creas  was  found  to  be  made  up  of  old  and  yount 
nective  tissue ;  in  the  large  interstices  of  the  bund 
old  tissue  the  glandular  structure  could  be  readily  made 
out.  while  the  tubes  were  -ceil   lo  be  in  a  stat 
rhal  inflammation.      The  iutertubular  connectivi 
was  crowded  with  small  cells. 

arks.— In  this  case  the  conditions  were  favorable 
for  successful  treatment   by  abdominal  section,  had 
a  probable  diagnosis  been  made  before  the  extensive  and 
serious  complication  of  thrombo  phlebitis  occurred 
symptoms  durinu"  life  simulated  cirrhosis  of  the  li 

I  that  it  was  impossible' to  differentiate  between  this 
affection   and   disease  of  the  pancreas,   although  an  ill- 
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defined  tumor  could  be  felt  in  the  epigastric  region.  In 
similar  cases  an  exploratory  laparotomy  should  be  done 
for  the  purpose  of  making  a  positive  diagnosis,  and,  when 
similar  favorable  conditions  are  found,  it  could  be  fol- 
lowed at  once  by  radical  measures  with  a  view  of  securing 
evacuation  and  drainage  of  the  abscess  cavity.  In  this 
ease  the  multiple  abscesses  in  the  viscus  were  the  result  of 
a  purulent  pancreatitis  ;  the  secondary  abscess,  of  perfora- 
tion to  the  duodeno- jejunal  fossa  followed  by  suppurative 
peri-pancreatitis. 

Pathology  of  Abscess  of  the  Pancreas. — Recent  investiga- 
tions have  shown  the  existence  of  a  direct  causative  rela- 
tion between  the  pus  microbes  and  suppuration,  hence  we 
must  take  it  for  granted  that  every  purulent  pancreatitis, 
peri-pancreatitis,  or  para-pancreatitis  is  caused  by  the  pres- 
ence of  these  germs  in  the  tissues.  In  case  there  is  no  di- 
rect invasion  by  a  loss  of  continuity  of  the  hollow  viscera 
in  the  vicinity  of  the  pancreas,  and  no  direct  communica- 
tion with  the  external  air  by  a  penetrating  wound,  we 
must  assume  that  the  germs  reach  the  gland  through  the 
circulation,  and  rind  a  favorable  soil  prepared  by  some 
antecedent  pathological  change.  Such  conditions  may  be 
determined  by  contusion  of  the  organ,  disturbance  of  the 
capillary  circulation  from  various  causes,  or  by  thrombo- 
phlebitis. Norman  Moore 37  reports  the  case  of  a  female, 
twenty-seven  years  of  age,  who  had  died  of  pyo-phlebitis, 
in  whom,  on  post-mortem  examination,  besides  the  por- 
tal, splenic,  and  azygos  minor  veins,  the  pancreatic  veins 
were  also  blocked  by  decolorized  and  adherent  thrombi. 

In  the  "  Transactions  of  the  Pathological  Society  "  the 
same  author  gives  an  account  of  two  cases  of  abscess  of 
the  pancreas  due  to  plugging  of  the  pancreatic  vessels. 
On  page  210  he  remarks  : 

"  Pathologically,  the  case  in  which  thrombosis  of  the 
pancreas  was  found  is  interesting  as  indicating  how  pan- 
creatic abscess  is  produced.  The  much  commoner  con- 
dition of  the  liver  in  the  other  cases  shows  that,  had  the 
first  patient  survived,  the  thrombosis  would  certainly 
have  been  followed  by  abscess.  Clinically,  the  value  of 
the  ease  is  that  it  may,  in  rare  cases,  help  to  explain  the 
seat  of  an  obscure  abdominal  swelling,  associated  with 
fever,  which  has  followed  a  thrombosis,  and  which 
physical  examination  cannot  localize  in  the  liver." 

Suppuration  always  begins  in  the  interstitial  tissue, 
either  within  the  gland  or  in  the  connective  tissue  around 
it.  A  suppurative  inflammation  and  formation  of  an 
abscess  are  different  stages  of  the  same  process.  Sup- 
puration following  peri-pancreatitis  commences,  in  most 
instances,  in  the  adjacent  lymphatics,  the  pus  surround- 
ing the  lymph-glands,  or  forming  a  small  abscess. 

In  the  vicinity  of  the  pancreas  these  peri-lymphatic 
abscesses  are  not  infrequently  met  with  as  one  of  the 
pathological  conditions  of  pyaemia.  Thus,  an  abscess  in 
the  pancreas,  with  perforation  in  the  peritoneal  cavity, 
waa  examined  by  Perle.38  Tulpius  saw  an  abscess  of  the 
pancreas  as  a  secondary  lesion  after  an  attack  of  malarial 
fever.  Schmackpfeffer  observed  the  same  condition  after 
an  operation  for  strangulated  hernia,  and  Portal  after  the 
extirpation  of  a  testicle.  But  suppuration  in  the  pan- 
creas sometimes  takes  place  as  an  independent  affection, 
without  the  presence  of  an  appreciable  focus  of  infection, 
and  in  these  cases  we  must  assume  that  the  essential  and 
specific  noxas  are  carried  along  with  the  circulating 
blood,  and  that  localization  takes  place  upon  a  soil  pre- 
pared for  their  reception  and  growth  by  previous  altera- 
tion in  texture  or  circulation.  In  some  instances  the 
process  begins  upon  the  outer  surface  of  the  gland, 
the  pus  separating  the  gland  from  its  attachments.  In 
the  case  described  by  Gendrin  the  pancreas  appeared  to 
have  been  completely  detached,  and  was  lying  loose  in 
the  abscess  cavity. 

Many  of  these  para-pancreatitic  abscesses  do  not  present 
well-defined  borders  ;  the  pus  manifests  a  tendency  to 
burrow  in  the  vicinity  of  the  meso-colon  and  the  retro- 
peritoneal space,  and  is  apt  to  perforate  into  the  bursa 
omentalis,  or  into  some  other  portion  of  the  peritoneal 
cavity,  or,  lastly,  finds  its  way  into  one  of  the  adjacent 
hollow  organs,  as  the  stomach  or  intestinal  tract.  Van 
Derveren  reports  the  case  of  a  female,  fifty-nine  years  of 


age,  who  had  suffered  for  thirty  years  from  attacks  of 
gastralgia.  At  the  necropsy  it  was  ascertained  thai  the 
indurated  pancreas  had  perforated  the  posterior  wall  of 
the  stomach.  The  opening  represented  a  round  ulcer, 
two  and  a  half  inches  in  diameter,  with  indurated  mar- 
gins. In  this  aperture  eroded  vessels  could  be  seen.  The 
fistulous  tract  communicated  with  the  pancreatic  duct. 
The  stomach  and  intestines  contained  blood,  but  no 
other  evidences  of  disease  could  be  found  In  Percival'a 
case  the  abscess  ruptured  into  the  bowel,  the  stools  con- 
taining fetid  pus  and  blood.  A  similar  case  was  ob- 
served by  Haggarth.39  The  suppurative  process,  how- 
ever, may  extend  in  an  opposite  direction,  from  the  stom- 
ach to  the  pancreas. ia  A  communication  between  the 
stomach  and  the  pancreas  is  sometimes  established  by 
perforation  of  a  gastric  ulcer  in  this  direction.  Around 
the  margins  of  the  ulcer,  between  the  stomach  and  pan- 
creas, adhesions  are  formed,  an  occurrence  which  pre- 
vents extravasation  of  the  contents  of  the  stomach  into 
the  peritoneal  cavity.  A  number  of  the  terminal  open- 
ings of  the  pancreatic  ducts  have  been  observed  upon  the 
cicatrized  surface  of  a  gastric  ulcer.  In  the  place  of  the 
formation  of  a  permanent  pancreatico-gastric  fistula,  as 
described  by  Rokitansky,  perforation  of  the  stomach,  in 
close  proximity  to  the  pancreas,  may  give  rise  to  dif- 
fuse and  rapidly  fatal  para-pancreatitis  or  peri-pancrea- 
titis. 

The  indirect  primary  cause  of  a  pancreatic  abscess  may 
be  due  to  the  presence  of  a  calculus  in  the  pancreatic 
duct.  Fournier  has  recorded  a  case  in  which,  on  post- 
mortem examination,  an  enormous  abscess  was  found  in 
the  head  of  the  pancreas,  which  contained  numerous  cal- 
culi. The  tumor  was  sufficiently  large  to  be  readily  de- 
tected in  the  epigastric  region  during  life. 

An  abscess  of  the  pancreas  may  also  originate  in  a  pre- 
existing cyst  of  the  organ.  Kilgour's  case,  detailed 
above,  had  undoubtedly  such  an  origin.  The  abscess 
cavity  was  as  large  as  a  teacup,  and  contained  a  milky 
fluid  and  caseous  particles,  which  were  undoubtedly  a 
mixture  of  pus  and  pancreatic  juice.  The  disease  was 
attended  by  chills  and  fever,  which  indicated  that  the  re- 
tention-cyst had  become  the  seat  of  an  acute  suppurative 
inflammation. 

As  primary,  idiopathic,  uncomplicated,  purulent  in- 
flammation of  the  pancreas  is  an  exceedingly  rare  affec- 
tion, it  is  of  great  practical  importance  in  the  surgical 
treatment  of  such  cases  to  determine,  if  possible,  the  pre- 
disposing cause  or  causes,  and  to  remove  them,  or  render 
them  inert  at  the  time  of  operation. 

Symptoms  and  Diagnosis. — The  presence  of  pus  within 
the  pancreas,  or  in  its  immediate  vicinity,  is  not  indicated 
by  any  characteristic  or  positive  symptoms.  The  symp- 
toms always  point  to  the  stomach  or  liver  as  the  seat  of 
the  disease.  The  most  prominent  and  constant  symp- 
toms which  have  been  observed  are  nausea,  vomiting  of 
a  clear  greenish  or  viscid  fluid,  thirst,  loss  of  appetite, 
constipation,  progressive  emaciation,  and  distention  of 
the  epigastrium. 

In  almost  all  cases  the  patients  presented  a  sallow, 
cachectic  appearance,  and  were  exceedingly  anaemic. 
Ascites  and  cedema  of  the  lower  extremities  were  present 
a  number  of  times.  In  several  instances  the  inflamma- 
tory process  in  the  pancreas  extended  to  the  bile-duct,  or 
caused  stenosis  of  the  duct  by  compression,  conditions 
which  are  followed  by  biliary  retention,  a  symptom  which 
has  been  usually  interpreted  as  an  evidence  of  primary 
disease  of  the  liver  or  bile-ducts.  The  progressive  anae- 
mia and  emaciation,  in  the  absence  of  other  tangible  le- 
sions, are  symptoms  which  should  always  direct  attention 
to  the  pancreas  as  the  seat  of  the  disease. 

Fever  was  seldom  a  conspicuous,  and  never  a  constant, 
symptom  of  suppurative  pancreatitis.  The  use  of  the 
thermometer  in  the  diagnosis  of  suppuration  in  this  lo- 
cality is  important,  but  it  furnishes  no  positive  evidence. 
If  the  abscess  is  large,  it  will  be  recognized  by  palpation 
and  deep  percussion  as  a  tumor  in  the  epigastric  region. 
In  such  cases  a  probable  diagnosis  may  be  made  by  a  care- 
ful and  systematic  physical  examination,  and  reasoning 
by  exclusion. 
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An  abscess  in  the  gland  is  always  located  Id  tbi 

italia  ;  a  |  ■■  n  atil  ic  absi  ess  in  tbe  bui  sa  omi  n 

talis,  duodeno- jejunal  fossa,  or  u]  on  of  the  pi  ri 

toneal  cavitj  .  and  ;|  para-pancreatitic  abscess  in  thi 
tro  peritonea]  space,     inflation  ol  the  stomach  will  often 
serve  a  useful   purpose  in  the  differential  diaj 
tumors  in  thi  In  obscure  cases  i 

ual  exploration  01  thi    rectum  maj  add  important,  and 
etimes  decisive,  information, 

A.g<  al  0  an  importanl  element  to  be  considered  in 
the  diagnosis  Mosl  oi  the  cases  of  abscess  ofthepan- 
1  iii  patients  of  more  than  forty  years  of 
and  often  iii  persons  of  intemperate  habits.  Punc- 
ture \\  ith  an  aseptic  capillary  needle  will  demonstrate  the 
presence  or  absence  of  pus,  bui  will  not  add  material  in- 
formation in  locating  with  accuracy  the  abscess  cavity. 

Finally,  in  all  cases  in  which  a  tumor  can  be  fell  in  the 
epigastric  region,  and  a  probable  diagnosis  can  in-  made 
regarding  its  benign  character,  an  exploratory  laparotomy 
should  be  resorted  to  for  the  purpose  of  making  an  ac- 
curate anal'  ilnieal  diagnosis. 

Prognosis. — The  prognosis  of  abscess  of  the  pancreas  is 
always  unfavorable.  Death  is  produced  by  progressive 
emaciation  and  inanition,  by  Beptic  absorption,  or  results 
fromsec lary  lesions  in  adjacent  organs.  In  acute,  dif- 
fuse pancreatic  abscess,  a  fatal  termination  may  take  place 
in  a  few  days.  One  of  the  great  dangers  of  abscess  in 
this  locality  is  the  close  proximity  of  numerous  impor 
tanl  veins,  which  become  implicated  by  extension  of  the 
suppurative  inflammation  to  their  walls,  producing  a 
suppurative  thrombo-phlebitis,  with  all  its  disastrous  con- 
sei|uences.  Perforation  of  the  abscess  into  the  stomach  or 
intestinal  tract  is  the  most  favorable  spontaneous  termina- 
tion, and  has  resulted,  at  least  in  one  instance,  in  a  cure. 
Perforation  of  the  abscess  into  the  peritoneal  cavity  would 
hasten  death  by  inducing  a  rapidly  fatal  septic  peritonitis 

Treatment. — The  remarkable  success  which  has  at- 
tended the  treatment  of  pelvic  and  abdominal  abscesses 
by  laparotomy,  justifies  the  hope  that,  in  the  near  future, 

the  same  treatment  will  be  extended  to  abscess  of  the 
pancreas.  It  is  true  that  the  difficulties  which  surround 
the  treatment  of  abscesses  in  this  region  are  many,  but 
they  are  not  insurmountable.  Multiple  abscesses  dis 
geminated  throughout  the  entire  organ,  and  especially 
abscesses  in  its  head,  are  not  amenable  to  surgical  treat- 
ment. Circumscribed  endo-panercat  itic  abscess  in  the 
peripheral  portion  of  the  body  or  tail  of  the  pancreas, 
should  be  treated  by  partial  excision  of  the  pancreas  in 
all  cases  in  which  the  isolation  of  that  portion  of  the  or- 
gan can  be  accomplished  without  inflicting  serious  injury 
upon  adjacent  important  organs.  'When  extirpation  is  im- 
possible, a<  when  the  abscess  is  located  in  the  head  of  the 

pancreas,  it   must   be  treated  by  incision  and  drainage. 
This  is  accomplished   in  the  same  manner  as  in  the  treat 
incut  of  a  pancreatic  cyst.     In  some  instances  the  access 
lo  the  ali-ccss  is  rendered  difficult  by  distention  of  the 

stomach,  the  dilated  organ  Overlapping  the  pancreas.  In 
such  eases  the  stomach  must  be  pushed  upward,  and 
subsequent  distention  guarded  against  by  ordering  a  care- 
fully regulated  diet  until  the  external  fistula  has  been  es- 
tablished. The  externa]  ineisi,,n  must,  in  all  eases,  cor- 
respond to  the  most  prominent  part  of  the  swelling,  as  i: 
is  of  the  greatest  importance  to  incise  the  abscess  at  a 
point  where  the  distance  between  the  surface  of  thi 

SCCSS  and  the  abdominal  wall  is  the  shortesl.  Incision  of 
the  ureal  omenliim  will  lie  required  in  all  instances. 

In  making  an  external  fistula  iii  the  treatment  of  a  pan- 
creatic abscess  it  is  essential  to  protect  the  muscular  and 
connective  tissues  of  the  external  incision  against  con- 
taei  with  pus.  by  lining  the  margins  of  the  wound  with 

the  parietal  peritoneum  before  the  serous  covering  of  the 

anterior  wall  of  the  abscess  is  stitched  to  the  ma  ruins  of  the 

wound.  One  of  the  greatest  difficulties  that  will  be  en- 
countered in  this  operation  will  be  the  approximation  of 

the  pi  ail  01  leal  surface  of  l  lie  a  lis, 'ess  with  I  he  margins  of 
the  wound,  on  account  of  the  distance  bet  w  I  en  t  he  sur- 
face of  the  abscess  and  the  anterior  abdominal  wall  ,   this 

difficulty  will  decrease  in  proportion  to  the  prominence 
of  the  swelling. 


The  size  of  the  external  incision  will  exert  an  impon 
tant  influence  in  this  direction.      If  the  incision  is  huge 
tin-  111:11  l' i 1 1  ~  of  the  wound  can  be  turned  inward,  thug 
facilitating    the    suturing   of  the  anterior  wall   of  the  ab- 
si ess  to  iii.   margins  of  ihe  wound.     As  a  rule,  it  may  I* 
relied  upon  that  the  anterior  wall  of  tie   ahsi  1 
by  peritoneum,  is  quite  thick,  s,,  nmt  th<  re  is  little  1 
of  penetrating  the  abscess  cavity  with  the  needle  in  sut- 
uring.    Pn  acuatiou   of   the  abscess   cavj 
aspiration  would    diminish    the   danger   of  cxtrav; 
oi  pus  through  the  nei  die  punetun 
der  approximation  difficult  by  the  recession   of  tl 

.■.all,  and  should,  therefore,  not  be  resorted  to  u3 
less  ih,.  swelling  is  sufficiently  prominent  to  render  this 
circumstance  of  little  importai 

A-  the  suturin  two  peritoneal  surfaces  is  done 

for  the  purpose  ol  preventing,  in  the  first  place,  cxtrava- 
sation  of  pus  into  the  peritoneal  cavity,  and.  secondly; 
lor  securing  permanent  adhesions  between  the  . 
wall  and  the  margins  of  ihe  wound,  it  is  important  to 
apply  the  sutures  closely  together,  and  to  grasp  1 
sues  in  such  a  manner  that  tearing  through  of  the  sutures 
is  impossible.  As  considerable  tension  may  follow,  it 
would  be  advisable,  in  this  particular  instance,  to  use  silk 
sutures.  As  in  these  cases  time  is  an  important  (dement, 
incision  and  drainage  should  immediately  follow  suturing. 

The  remaining  steps  of  the  operation  will  depend  upon 
circumstances.     If  the  uImi-w  is  endo-pancreatic  or  pcri- 
p  m:  reati:      Simpk    in:  i'  ai      dinna:.:      and    dlGinfeCi.109 
will  answer  all   indications.     If,  however,  the  pu 
cavity  is  located  behind  the  peritoneum  and  occupies  tbe 
connective-tissue  space  behind  the  pancreas,  it  would  ap- 
pear rational  to  drain  the  abscess  posteriorly  through  the 
lumbar  region  above,  on  one  side  of  the  kidney,  by  push- 
ing a  long  closed   forceps  in  a  proper  direction  thi 
the    posterior    and    lateral  wall    of  the    abscess    in 
point  can  lie  felt  under  the  skin  externally.     A  small  cut 
in  the  skin  over  its  point  will  enable  the  operator  i 
the  instrument  (dear  through,  and.  by  dilating  its  blades, 
widen  the  canal  sufficiently  to  permit  the  insertii 
large  drainage  tube.     In  this  manner  the  most  di  ■ 
method  of  drainage — through  drainage — could  be 
lished,  which  would  render  subsequent  disinfection  ami 
evacuation  of  the  abscess  a  comparatively  easy  task.    In 
cases  in  which  an  anterior  pancreatic  fistula  cannot 
tablished  on  account  of  the  distance  between  the  a 
and  the  anterior  abdominal  wall,  we  might  resort  to  lum- 
bar  drainage   and   closure  of  the  incision  in  the  anterior 
wall    of  the   abscess   by  carefully  inverting   and    approx- 
imating the   peritoneum  over  the  wound   with   fine  silk 
sutures. 

That   the   utmost  care  in  the  observance  of  antis 
precautions  should   be  resorted  to  in  tin-  evacuation  of 
pus    in    this    remote  region    by  any  of   these   procedures 
requires  no  argument.      I  will  repeat  that  a  positive  diag- 
nosis ni  the  presence  and  of  the  precise  location  of  a  pan- 
creatic absci-ss  is  only  possible  hy  resorting  to  explorative 
laparotomy,  and  that  this  diagnostic  aid  should  i 
he  invoked  when  the  history  of  the  ease,  and  sym 
and  signs  presented  are  sufficiently  suggestive  to  point  to 
a  probable  diagni  isis 

The  abscess  found  aim  located  by  abdominal   Si 
should  be  removed  by  partial  extirpation  of  the  pat 
when  it  is  endo-pancreatic  and  located  near  the  • 
end  of  the  pancreas.     When  extirpation  is  im] 
when  it  is  located  in  the   head  or  on  the  antei 
of  the  pancreas,  it  should  be  treated  by  the  formation  of 
an  anterior  abdominal   fistula  ;  when  located  behind  the 
pancreas,  by  through  drainage,  or  lumbar  drai 
lished  by  an  operation  performed  through  the  abdi 
cavity. 

HEMORRHAGE  OF  Tin.  P  \m  i;i.  \s. — A  number  ol 
mortem  examinations  have  shown  that  certain  caf 
sudden  death  were  caused  by  haemorrhage  of  the 
i  reas,  inasmuch  as  no  other  evidences  were  found  which 
could  explain  the  cause  of  death.     In  some  as  yet  unac- 
countable way,  even  a  moderate  haemorrhage  in  this  lo- 
cality  has  been   sufficient    to  destroy  life."  Zenker  lias 
affirmed  that  in  these  easts  pressure  upon  the  solar  plexus 
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and  semilunar  ganglion  produces  paralysis  of  the  heart, 
which  he  regards  as  the  immediate  cause  of  death.  If 
we  recollect  that  tumors  of  the  pancreas,  even  when  of 
considerable  size,  do  not  destroy  life  in  this  manner,  it 
seems  that  the  true  explanation  of  the  great  danger  which 
attends  haemorrhage  of  the  pancreas  remains  to  be  ascer- 
tained. Practically,  it  is  important  to  differentiate  be- 
tween diffuse  haemorrhage  into  the  substance  of  the  or- 
gan anc1:  its  adjacent  tissue,  and  circumscribed  accumu- 
lation:; 01  blood  cr  hemorrhagic  cysts  of  the  pancreas,  as 
the  latter  condition  presents  more  favorable  indications 
for  surgical  treatment. 

1.  Hemorrhagic  Cysift. — Case  I.  Anger41  reports  a  case 
of  hemorrhagic  cyst  of  the  pancreas  in  a  man,  seventy- 
two  years  of  age,  who  had  been  a  soldier  for  ten  years, 
during  which  time  he  had  received  several  wounds.  Later 
he  suffered  fracture  of  several  ribs  on  the  left  side  from 
a  severe  contusion,  from  which  injury,  however,  he  re- 
covered completely  after  three  months'  treatment  in  the 
hospital.  No  history  of  syphilis.  Five  months  before 
admission  to  hospital  the  lower  limbs  became  edematous, 
and  for  the  six  weeks  preceding  ascites  was  present.  He 
was  admitted  into  the  Beaujon  Hospital  February  27, 
1865.  At  this  time  the  following  conditions  were  noted  : 
(Edema  of  the  lower  extremities ;  ascites ;  difficult  and 
Stertorous  breathing  ;  bronchitis  on  the  left  side  of  chest, 
and  hydrothorax  on  the  opposite  side  ;  the  diaphragm  was 
pushed  upward  ;  pulse  100,  irregular  and  intermittent ; 
diarrhoea  and  loss  of  appetite  ;  no  delirium  ;  the  urine 
contained  no  albumen ;  a  stimulating  treatment  was 
adopted.  March  1st  the  patient  died,  the  pulse  having 
been  for  a  time  exceedingly  feeble  and  intermittent.  The 
breathing  toward  the  last  was  very  labored  and  the  pa- 
tient was  unable  to  lie  down. 

Autopsy  :  Pleuritic  effusion  on  the  left  side,  and  bron- 
chitis. Liver  small,  somewhat  contracted,  but  not  cir- 
rhotic.  Serous  effusion  in  pericardium;  heart  dilated, 
mitral  valve  insufficient.  On  opening  the  abdomen  a 
tumor,  the  size  of  a  foetal  head,  was  found  in  front  of, 
aud  on  a  level  with,  the  left  kidney.  This  tumor  was 
bounded  in  front  by  the  stomach  and  the  transverse 
colon,  above  by  the  diaphragm,  below  by  the  descending 
colon,  behind  by  the  kidney,  toward  the  median  line  by 
the  pancreas,  and  on  the  outside  and  above  by  the  spleen. 
It  was  loosely  connected  with  the  kidney  and  spleen  by 
connective  tissue,  in  which  the  vessels  of  these  organs 
could  be  readily  seen.  The  tumor  was  evidently  con- 
nected with  the  pancreas.  The  external  surface  was  ir- 
regular, and  nodulated,  the  anterior  wall  of  variable  thick- 
ness. Fluctuation  was  distinct.  The  vessels  of  the  spleen 
were  intimately  connected  with  the  posterior  surface  and 
Were  not  easily  isolated.  On  careful  dissection  the  lo- 
bules of  the  pancreas  could  be  separated  from  the  tumor, 
but  the  walls  of  the  cyst  contained  a  tissue  which  resem- 
bled glandular  structure.  On  opening  the  cyst  a  consid- 
erable quantity  of  dark  fluid  escaped,  which  contained  a 
number  of  small,  recent  coagula.  The  inner  surface  of 
tin'  cyst  was  uneven  and  reticulated,  resembling  in  ap- 
pearance the  interior  of  the  right  ventricle.  On  the 
surface  of  the  prominences,  diverticula  could  be  seen, 
which  were  in  free  communication  with  the  principal 
cyst.  The  wall  of  the  cyst  was  very  much  indurated  and 
thickened  at  four  or  five  places.  Some  of  these  nodules 
were  fibro-cartilaginous  in  structure,  while  others  had 
undergone  calcification. 

Sections  of  the  cyst  wall  showed  under  the  microscope 
nucleated  epithelial  cells  which  resembled  in  structure  the 
epithelial  cells  in  the  pancreas.  Acinous  groups  of  glandu- 
lar tissue  were  also  found.  The  reticulated  structure  in 
the  interior  of  the  cyst  contained  vessels  and  remnants 
of  the  acini.  The  author  came  to  the  final  conclusion 
that  the  tumor  was  a  cyst,  located  in  the  tail  of  the  pan- 
creas.  The  presence  of  blood  in  the  cyst  was  explained 
by  the  supposition  that,  during  the  progressive  dilatation 
of  the  cyst,  some  of  the  vessels  in  the  connective-tissue 
reticulum  had  ruptured.  M.  Le  Dentu,  who  examined 
the  cyst,  also  came  to  the  conclusion  that  the  bleeding 
had  taken  place  into  a  pre-existing  cyst.  What  symp- 
toms the  presence  of  the  tumor  had  produced  during  life 


could  not  be  ascertained,  as  the  patient  was  being  treated 
for  organic  disease  of  the  heart,  and  the  tumor  had  not 
been  recognized. 

( lase  3.  Storck  "  observed  the  following  case  :  The 
patient,  a  woman,  was  attacked  during  the  menstrual 
period  by  vomiting,  which  was  followed  by  coldness  of 
the  extremities,  palpitation  of  the  heart,  and  dyspnoea. 
Soon  after  this  time  a  pulsating  tumor  was  detected  in 
the  epigastric  region,  which  caused  considerable  pain. 
The  patient  also  suffered  from  constipation  and  attacks 
of  vomiting.  She  died  three  and  a  half  months  after 
the  first  attack.  At  the  autopsy  the  entire  pancreas  was 
found  enormously  dilated,  and  weighed  with  its  contents 
thirteen  and  a  half  pounds.  On  cutting  into  it,  it  was 
found  filled  with  coagulated  blood.  Judging  from  the 
condition  of  the  coagula,  bleeding  had  occurred  at  in- 
tervals. The  weight  of  the  tumor  had  caused  injurious 
pressure  upon  adjacent  organs.  Le  Dentu  believed  that 
the  hemorrhage  was  caused  by  the  act  of  vomiting,  and 
had  taken  place  into  a  pre-existing  cyst  of  the  pancreas. 

Case  3.  John  Parsons43  reports  a  case  where  hemor- 
rhage into  a  pre-existing  cyst  proved  fatal  after  the  latter 
had  ruptured  into  the  intestinal  tract.  The  patient  was 
a  woman,  sixty  jears  of  age,  who  had  suffered  from 
vague  dyspeptic  symptoms  for  an  indefinite  length  of 
time.  When  she  was  examined  by  the  reporter  a  fluc- 
tuating tumor  the  size  of  an  orange  could  be  felt  in  the 
epigastrium,  just  below  the  greater  curvature  of  the 
stomach.  Emaciation  progressed  rapidly.  The  tumor 
disappeared  suddenly,  and  at  the  same  time  a  viscid, 
dirty  white  fluid  was  discharged  through  the  bowels. 
The  tumor  reappeared  in  a  short  time,  and  ruptured  a 
second  time  into  the  intestines,  and  this  was  followed  by 
hemorrhage  into  the  ruptured  cyst  which  proved  fatal. 
At  the  autopsy,  the  pancreas  was  found  excavated  into  a 
wide  canal,  which,  at  either  extremity,  was  dilated  into 
a  cyst.  The  walls  of  the  cyst  were  of  the  firmness  of 
cartilage,  and  the  organ  was  adherent  to  the  stomach, 
kidney,  and  colon.  Coagulated  blood  was  found  in  the 
dilated  duct  and  cysts. 

Re?narks. — In  Anger's  case  there  is  room  for  specula- 
tion concerning  the  origin  of  the  cyst  and  the  source  of 
hemorrhage.  As  the  cyst  had  not  ruptured  and  did  not 
remain  in  communication  with  the  patent  pancreatic 
duct  on  the  proximal  side,  we  can  only  explain  the  ab- 
sence of  any  contents  in  it  previous  to  the  occurrence  of 
hemorrhage,  by  assuming  that  absorption  took  place  as 
hemorrhage  increased,  if  we  adopt  the  idea  that  the 
bleeding  occurred  into  a  cyst  which  had  been  formed 
before  hemorrhage  took  place. 

Two  other  explanations  might  be  offered.  First,  that 
the  parenchymatous  hemorrhage  produced  the  cyst,  the 
circumscribed  coagulum  separating  the  interstitial  tissue, 
and  that  this  space  became  lined  with  endothelial  cells 
developed  from  the  connective-tissue  cells,  subsequent 
hemorrhage  occurring  from  the  interior  of  the  cyst  wall. 
Again,  the  hemorrhagic  cyst  might  have  originated  in  a 
dilatation  of  one  of  the  vessels  of  the  pancreas,  a  varicose 
ectasia  of  the  vessel. 

In  the  second  case,  it  appears  more  than  probable  that 
hemorrhage  occurred  by  rupture  of  a  vessel  and  extrava- 
sation of  blood  into  the  altered  parenchyma  of  the  gland, 
distending  the  entire  capsule  of  the  organ — in  other 
words,  the  condition  was  a  hematoma  of  the  pancreas. 
In  Parsons'  case  the  clinical  history  and  the  post-mortem 
appearances  prove  beyond  all  doubt  that  the  fatal  hemor- 
rhage took  place  into  a  pre-existing  pancreatic  cyst.  The 
immediate  cause  of  the  hemorrhage  in  this  ease  was  un- 
doubtedly the  inflammatory  changes  in  the  interior  of  the 
cyst  following  the  first  rupture,  and  sudden  diminution 
of  intra-cystic  pressure  after  the  second  rupture. 

2.  Diffuse  Hemorrhage. — Case  1.  (Reported  by  H. 
Hudson  Rugg.44)  A  man,  aged  forty-two,  had  just  re- 
covered from  an  attack  of  acute  articular  rheumatism, 
when  he  was  attacked  suddenly  with  a  severe  pain  in  the 
left  lumbar  region.  He  fell  almost  instantly  into  a  col- 
lapse. This  was  followed  by  cold,  clammy  sweat,  and 
other  symptoms  of  acute  anemia.  He  never  rallied,  and 
died  within  a  few  hours.     On  opening  the  abdomen  after 
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death   a  intitj   ol  reci  ntly  extravasated   blood 

was  found  between  the  pancreas  and  left  kidney.  A 
careful  Bearch  for  the  source  of  the  haemorrhage  was 
made,  when  ii  was  Found  that  the  blood  had  escaped 
through  an  opening  of  considerable  size,  which  presented 
the  appearance  of  an  ulcer  on  the  anterior  Burface  ol  the 
pancreas,  and  which  contained  a  blood-clot  the  size  of  a 
wain ui.  Sections  through  the  pancreas  Bhowed  a  number 
of  small  excavations  tilled  w  iih  blood,  the  size  of  a  hazel- 
nut and  -mailer,  which  looked  like  aneurismal  dilata- 
tions. 

Case  2  (Reported  by  <  tppolzer.4*)  The  patient  Buffered 
from  Bevere  pain  in  the  epigastric  region,  Followed  by 
vomiting,  which  always  aggravated  the  suffering.  The 
vomited  matter  consisted  of  mucus  and  bile.  The  dis- 
ease was  attended  by  lexer,  eery  frequent  pulse,  and 
cold  extremities.  The  bowels  were  constipated.  No 
blood  was  vomited,  and  the  case  was  diagnosticated  as 
perforating  ulcer  of  the  posterior  wall  of  the  stomach, 
On  the  third  day  after  admission  to  the  hospital  the  pa- 
tient died.  At  the  autopsy  the  stomach  was  found  in  a 
healthy  Condition,  but  in  the    pancreas   and    between    the 

layers  of  the  mesentery  a  copious  effusion  of  blood  was 
found.  The  pancreas  was  the  source  of  the  haemorrhage. 
This  organ  was  enlarged  to  double  its  normal  si/.e,  was 

Of  a  dark  red  color,  ami  on  section  was  found  intilt  rated 
with  a  blood-Stained  exudation  between  the  acini. 

Case;;.  (Reported  by  Hilty.46)  The  patient  was  a  me- 
chanic, aged  thirty  ;  tall,  stout,  and  muscular,  but  of  in- 
temperate habits.  One  evening  be  drank  beer  to  excess, 
and  on  the  following  morning,  without  any  premonitory 

symptoms,  he  was  seized  suddenly  with  a  painful  ten- 
sion of  the  abdomen,  which  gradually  increased  in  inten- 
sity.     1  le  was  sent  to  the  hospital,  where,  on  examination, 

he  was  Found  in  a  collapsed  condition.     The  extremities 

were  cold,  and  the  forehead  was  covered  with  a  cold, 
clammy  perspiration.  All  the  symptoms  indicated  acute 
anaemia.     On   physical  examination  nothing  abnormal 

was  found,  except  that  the  upper  part  of  the  abdomen 
was  distended  and  painful,  especially  on  pressure.  Di- 
agnosis of  poisoning  or  gastritis  was  made  and  treatment 
adopted  in  accordance  with  this  viewT.  The  patient  never 
rallied,  and  died  in  the  evening  of  the  following  day. 
At  the  necropsy  the  omentum  and  mesentery  wire  found 
loaded  with  fat.  There  was  no  abdominal  effusion  and 
no  trace  of  peritonitis  was  discoverable.  The  diaphragm 
was  pushed  upward  as  high  as  the  fourth  rib.  In  the 
connective  tissue  around  the  pancreas  a  copious  effusion 

of  blood  was  found.  The  pancreas  was  double  its  nor- 
mal si/.e,  firm  in  structure,  and  of  a  dark  violet  color. 
On  section,  the  lobules  were  seen  to  be  of  a  dark  color, 
ami  the  interlobular  tissue  was  infiltrated  with  blood  ; 
this  infiltration  was  most  copious  in  the  head  of  the  or- 
gan The  dint  of  the  gland  was  normal,  but  the  vein 
running  along  the  lower  border  of  the  pancreas  was  dis- 
tended with  lil l-clots.  No  other  pathological  condi- 
tions were  found  which  could  explain  the  sudden  death. 

Case  i,    (Described  by  Portal.41)    This  is  the  first  case 

of  the  kind  on  record.  A  merchant  had  suffered  for  two 
years  From  colicky  pain  in  the  abdomen,  nausea,  and  di- 
arrhoea; emaciation  appeared  early  and  continued  pro 
gressively.      Twenty    days   before   bis   death    fever    mad.' 

its  appearance.     The  pancreas  presented  a  violet  color. 

was  softened,  and  from  its  whole  surface  exuded  a  black, 
offensive    Quid.      The    stomach    and    duodenum   showed 

evidences  of  inflammation  at  some  points  adjacent  to  the 

pancreas. 

Case.-,,     i  Reported  i.y  llallerand  dob.48)    The  patient 

was  a  man.  sixtj  six  years  of  age,  who  had  died  alter  a 
short  illness.     The  pancreas  w  as  found  almost  completely 

detached,   its   only    eonncelioii    with    the   adjacent    Organs 

being  a  few  strings  of  connective  lissue.  It  was  sur- 
rounded ii\  a  serous  fluid.  The  stomach  was  perforated 
from  without,  the  cells  ,,f  the  pancreas  were  disinte- 
grated, granular,  and  changed  into  detritus,  and  the 
splenic  vein  was  idled  with  a  thrombus. 

Kollman"  reports  two  cases  of  haemorrhage  of  the 
pancreas,  the  first  of  which  came  under  his  own  observa- 
tion, and  the  second  under  the  care  of  Gerhard. 


•  ',      Female,   Buffering   from   stenosis  of    mitral 

valve  and  pleuritis  on  hit  side.  One  afternoon,  alter 
having  partaken  of  a  liberal  dinner,  sin-  had  an  attack  of 
diarrhoea,  but  no  vomiting.  During  the  night  she  had 
a  chill  and  an  anxious  sensation  with  jactitations.  In 
the  morning  of  the  following  day  she  felt  greatly  hn- 
d   but  soon  after  expired  suddenly.     At  theautopajj 

there  was  found  subperitoneal  extravasation  of  blood  at 
tin-  pyloric  end  of  the  stomach.  The  mucous  membrane 
of  the  duodenum  along  the  convex  side  was  infiltrated 
with  blood,  but  intact.  The  pancreas  was  hyperemia 
and  surrounded  with  an  extravasation  of  blood,  which 
was  most  marked  in  the  retro-peritoneal  connective  tissue, 
extending  to  the  hilus  of  the  spleen.  The  tail  of  the 
pancreas  was  more  hyperamic  than  the  remaining  por- 
tion of  the  gland,  and  was  infiltrated  with  bio 

Case  7.  The  patient  was  a  female,  who,  from  the 
symptoms  presented,  was  supposed  to  suffer  from  bron- 
chial catarrh,  emphysema,  ascites,  and  anasarca.  She 
was  suddenly  seized  with  collapse,  and  died  in 
hours.  At  the  necropsy  the  subperitoneal  tissue  of  the 
duodenal  peritoneum  was  suffused  with  blood.  There 
was  considerable  haemorrhage  into  the  pancreas,  and  the 
retro-peritoneal  space  behind  the  pancreas  was  distended 
with  blood. 

Remarks.— A  careful  perusal  of  the  above  cases  musi 
satisfy  the  most  casual  observer  that  the  ha-inorrha. 

ced  by  different  causes,  and  constituted  simply  a* 
expression  of  different  pathological  conditions.  In  the 
materia]  presented,  three  distinct,  primary,  pathological 
conditions  will  be  recognized:  1,  Disease  of  the  blood- 
vessels of  the  pancreas ;  2,  chronic  parenchymal 
generation  of  the  gland  ;  3,  acute  haemorrhagic  pancrea- 
titis. 

In  Rugg's  case  the  patient  had  just  passed  through  the 
Stages  01  acute  articular  rheumatism,  and  had  i. 
fered  from  symptoms  referable  to  organic  disease  of  the 
pancreas,  when  he  died  suddenly  from  internal  ha?mor- 
which  was  traced  to  the  pancreas.  The  pancreas 
itself  showed  no  other  pathological  changes,  except  cir- 
cumscribed cavities  tilled  with  blood,  which  are  referred 
to  as  resembling  aneurismal  sacs. 

Case  8,  reported  by  Hilty,  is  an  illustration  of  tl 
ond  class.     Extensive  fatty  degeneration  was  found  to 
exist  in  the  tissues  generally.     Klob found  interstitial  in- 
flammation of  the  pancreas  as  a  result  of  prolong 
gestion  of  the  portal  vein.     Zenker  reported  thret 
which  he  had  observed  in  the  course  of  one  year,  to  the 
Naturforcher  Verein  at  the  Breslau  meeting  in  1875.    In 
all,  the  amount  of  blood  extravasated  was  slight.     His 
observations  on  haemorrhagic  infiltration  of  the  p:  i 
as  a  cause  of  sudden  death  aie  of  great  importance  to  the 
medical    and  legal    profession.     Death    from    this 
takes  place  more  frequently  than  is  generally  sup] 

The  facts  observed  by  Zenker  were  nearly  the  same  in 
all  cases.  A  corpulent  subject  died  suddenly,  or  was 
found  dead.  Post-mortem  examination  revealed,  as  the 
only  tangible  pathological  change,  haemorrhagic  infiltra- 
tion of  the  pancreas  and  neighboring  connective  tissue, 
and  advanced  fatty  defeneration  of  the  pancreas. 

Further,   there  was  found    ill  two  casts  bloody  effusion 
of  the  duodenum,  and   in   two  others  excessive  en{] 
mini  of  the  semilunar  ganglion.     Zenker  believes  that  pa- 
ra I  \  sis  of  the  heart,  whether  directly  or  indirectly  caused, 
must  he  regarded  as  the  immediate  cause  of  death  in  these 
Diffuse  infiltration  is  more  common  than  circum- 
scribed, showing  that   the  same  cause  exists   throughout 
the  entire  gland.     The  bloody  effusion  is  usually  not 
limited  to  the  capsule  of  the  gland,  but  infiltrates  tl 
jaccnl    spaces,  more  especially  the   retro-peritoneal  COB 
nective  lissue.     The  gland  is  softened,  the  anterior  ser- 
ous covering  disorganized,  and  the  extravasated 
escapes  into  the  bursa  omentalis.     These-  conditions  are 
followed  rapidly  by  death,  so  that  even  the  peritoneum 
di  l  s  not  show  any  secondary  changes. 

In    the  last    class  of   cases',  w  here   the  liamorrha. 
curs  as  a  symptom  of  a  peculiar  and    exceedingly  malig- 
nant form  of  inflammation  of  the  pancreas,  we  ba- 
son to  believe  that  the  inflammation  is  due  to  the  pr< 
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of  a  specific  form  of  infection.  Klebs  believes  that  in 
these  cases  the  corroding  qualities  of  the  pancreatic  se- 
cretion may  induce  the  destructive  process.  Reasoning 
from  analogy,  it  is.  however,  probable  that  the  imme- 
diate and  essential  cause  is  to  be  found  in  some  form  of 
microbic  infection. 

The  last  two  cases  show  that  prolonged  congestion  of 
the  abdominal  organs,  from  obstruction  to  the  return  of 
venous  blood,  may  act  as  an  exciting  cause  in  producing 
parenchymatous  ha?niorrhage  into  the  pancreas  altered 
by  antecedent  pathological  conditions. 

itoms  and  Diagnosis  of  Haemorrhage  of  the  Pan- 
creas.— The  premonitory  symptoms  which  precede  the 
haemorrhage  are  referable  to  the  particular  kind  of  tissue 
changes  in  the  pancreas  which  predispose  to  rupture  of 
the  blood-vessels.  In  all  instances  of  pathological  haemor- 
rhage we  have  the  usual  train  of  symptoms  which  point 
to  the  textural  changes  in  the  pancreas  as  the  seat  of 
lesion.  Loss  of  appetite,  nausea,  vomiting,  epigastric 
pain,  constipation,  and  debility  are  the  most  prominent 
symptoms  in  cases  of  degeneration  of  the  pancreas. 
When  the  haemorrhage  takes  place  in  the  course  of  an 
infective,  haemorrhagic  pancreatitis,  we  have  a  com- 
plexus  of  symptoms  indicating  the  presence  of  an  acute 
inflammation  of  the  organ,  usually  attended  by  a  rise  in 
temperature.  In  some  cases  the  haemorrhage  produces 
death  so  rapidly,  and  the  symptoms  which  attend  this 
occurrence  are  of  such  short  duration,  that  it  has  been 
impossible  to  determine  them  by  actual  observation. 
When  the  patient  dies  from  loss  of  blood,  the  accident 
is  announced  by  the  well-marked  symptoms  indicative  of 
external  haemorrhage  :  a  sharp  pain  in  the  region  of  the 
pancreas,  followed  almost  immediately  by  collapse,  cold 
extremities,  absence  of  pulse,  cold,  clammy  perspiration, 
and  a  speedy  death.  If  haemorrhage  takes  place  into  a 
pre-existing  cyst,  the  presence  of  which  has  been  previ- 
ously determined,  the  accident  may  be  suspected  if  pain 
is  suddenly  increased,  if  the  tumor  becomes  larger  and 
more  tense,  and  more  particularly  if  the  patient's  condi- 
tion indicates  a  sudden  increase  of  anaemia.  Physical 
examination  can  be  of  value  only  if  haemorrhage  occurs 
into  a  pre-existing  cyst  of  considerable  size,  or  if  the  ef- 
fusion of  blood  is  sufficiently  copious  to  give  rise  to  an 
appreciable  swelling  in  the  immediate  vicinity  of  the 
pancreas. 

Treatment. — The  propriety  of  surgical  treatment  of 
pathological  haemorrhage  of  the  pancreas  can  only  be 
entertained  when  the  accident  takes  place  in  consequence 
of  circumscribed,  benign,  pathological  conditions,  which 
in  themselves  do  not  jeopardize  the  life  of  the  patient, 
and  which  admit  of  measures  for  arresting  haemorrhage 
by  direct  treatment.  Operative  interference  should, 
therefore,  be  limited  to  the  class  of  cases  described 
under  the  head  of  Haemorrhagic  Cysts  of  the  Pancreas. 
In  well-defined  cases  belonging  to  this  group  it  would  be 
justifiable  to  resort  to  abdominal  section  as  the  only 
means  of  arresting  fatal  haemorrhage,  by  direct  ligation 
of  the  bleeding  points,  or  by  removing  the  localized  por- 
tions of  diseased  tissue  from  which  the  haemorrhage  had 
taken  place. 

For  instance,  in  Case  1,  partial  excision  of  the  pan- 
ereas  in  which  an  ectatic  vessel  had  ruptured  would  have 
definitely  arrested  the  haemorrhage  without  interfering 
with  the"  physiological  function  of  the  remaining  portion 
of  the  gland.  When  profuse  haemorrhage  takes  place 
into  a  pre-existing  cyst  of  the  pancreas,  further  haemor- 
rha.e  can  be  effectually  arrested  by  establishing  an  ex- 
ternal pancreatic  fistula  of  large  size,  plugging  the  inte- 
rior of  the  cyst  with  iodoform  cotton,  and  applying  firm 
elastic  compression  of  the  abdomen  with  a  rubber  web- 
bing bandage  over  the  antiseptic  dressing.  If  this  pro- 
cedure should  fail  to  arrest  the  haemorrhage,  the  abdom- 
inal incision  should  be  enlarged  and  an  attempt  made 
to  extirpate  the  cyst,  with  orwithout  resection  of  that 
portion  of  the  pancreas  from  which  it  has  grown,  ac- 
cording to  the  size  or  location  of  the  cyst. 

In  diffuse  haemorrhage  of  the  pancreas,  due  to  local- 
ized lesion,  the  same  treatment  is  applicable  as  advised 
in  the  treatment  of  haemorrhagic  cysts  of  the  pancreas. 


Cysts  of  the  Pancreas. — In  the  preparation  of  this 
article  it  has  been  my  intention  to  present  a  full  report 
of  a  case  of  retention-cyst  of  the  pancreas  which  has  re- 
cently come  under  my  observation,  and  at  the  same  time 
give  in  brief  the  clinical  history  of  similar  cases,  which 
will  serve  as  a  basis  for  some  general  remarks  on  the 
surgical  treatment  of  C3rsts  of  the  pancreas. 

Case  l.50  Tolz,  aged  nineteen,  laborer,  German,  was 
admitted  into  the  Milwaukee  Hospital  November  28, 
1884.  He  was  small  for  his  age  and  not  robust,  but 
he  claims  that,  with  but  one  exception,  he  has  never  been 
sick,  and  that  no  hereditary  tendency  to  disease  exists  in 
his  family.  Five  weeks  ago,  while  enjoying  perfect 
health,  he  was  thrown  from  a  wagon,  striking  the  ground 
on  the  left  side  of  the  abdomen,  a  heavy  keg  falling 
upon  his  back  and  increasing  the  force  of  the  fall.  The 
pain  felt  immediately  after  the  accident  was  confined  to 
his  back,  at  a  point  where  he  was  struck  by  the  keg,  but 
it  was  not  sufficient  in  intensity  to  prevent  him  from  fol- 
lowing his  occupation  as  a  mason's  apprentice.  In  a  few 
days,  however,  diarrhoea  set  in,  which  persisted  for  two 
weeks,  greatly  reducing  his  strength  and  weight.  If  he 
had  any  fever  during  this  time  it  was  not  sufficiently 
intense  to  attract  his  attention.  His  appetite  was  not  im- 
paired, and,  although  he  vomited  occasionally,  neither 
vomiting  nor  the  diarrhoea  seemed  to  be  aggravated  by 
the  time  of  eating  or  by  the  kind  or  variety  of  food. 
After  two  weeks  he  noticed  a  tumor  in  the  left  hypo- 
chondriac region  which  was  round,  smooth,  and  painless. 
The  tumor  increased  rapidly  in  size,  and  soon  gave  rise 
to  a  sensation  of  fulness  in  the  stomach,  and  later  on  to 
regurgitation  and  vomiting  soon  after  meals.  The  ap- 
petite was  slightly  impaired.  At  this  time  the  patient 
was  treated  for  a  short  time  by  my  friend.  Dr.  F.  H. 
Day,  of  Wauwatosa,  Wis.,  who  resorted  to  symptomatic 
treatment,  and,  observing  no  improvement,  referred  him 
to  me  for  diagnosis,  and,  in  case  it  should  he  deemed 
advisable,  for  surgical  treatment.  On  his  admission  into 
the  hospital  he  presented  a  considerable  degree  of  emacia- 
tion, and  complained  principally  of  a  sensation  of  ful- 
ness and  weight  in  the  region  of  the  stomach,  which  was 
always  aggravated  after  meals  and  only  relieved  by 
vomiting.  On  inspection  a  tumor  was  found,  which  oc- 
cupied nearly  the  whole  epigastric  and  the  entire  left 
hypochondriac  region,  its  most  prominent  point  being 
to  the  left  of  the  median  line,  and  about  three  inches  be- 
low the  xyphoid  cartilage  (see  Fig.  2749).  Percussion  re- 
vealed a  line  of  dulness  extending  from  the  left  nipple  to 
within  an  inch  above  the  umbilicus  ;  posteriorly  the  dul- 
ness reached  from  the  eighth  to  the  lower  margin  of  the 
twelfth  rib  ;  in  the  epigastric  region  a  limited  area  of 
tympanitic  resonance  was  discovered  along  the  costal  arch 
of  the  lower  ribs  on  the  right  side.  Palpation  showed 
distinct  fluctuation,  the  wave  being  conveyed  from  side 
to  side  across  the  whole  area  of  dulness.  The  tumor  was 
round  in  contour  and  presented  a  smooth  surface.  The 
measurements  were  as  follows  :  From  the  left  nipple  to 
the  lowest  point  downward  twenty-two  centimetres,  the 
transverse  diameter  twent}--one  centimetres,  and  the  ante- 
rior circumference  sixty-three  centimetres.  The  heart  was 
pushed  upward  so  that  the  impulse  of  the  apex  could  be 
distinctly  felt  in  the  fourth  intercostal  space.  The  stom- 
ach was  artificially  distended  with  carbonic  acid  gas, 
when  it  was  ascertained  that  it  was  pushed  to  the  right 
and  compressed  by  the  tumor. 

The  liver  appeared  to  be  unaffected  by  the  tumor,  as 
on  percussion  it  was  found  in  its  normal  location  and  of 
natural  size.  Both  lumbar  regions  were  tympanitic,  and 
there  was  no  evidence  of  ascites.  Firm  pressure  over  any 
part  of  the  tumor  could  be  made  without  causing  pain. 
The  peculiar  fremitus  often  felt  in  cases  of  echinococcus 
cysts  was  absent.  No  pulsations  could  be  felt  in  the  tu- 
mor, and  no  impulse  was  imparted  to  it  by  the  underly- 
ing abdominal  aorta.  The  relative  position  of  the  tumor 
was  changed  during  forcible  inspiration  and  expiration. 
For  the  purpose  of  ascertaining  the  nature  of  the  contents 
of  the  tumor,  a  hypodermic  needle  was  thoroughly  disin- 
fected and  introduced  at  a  point  where  the  tumor  was 
most  prominent ;  w7hen  it  was  in  place  the  distal  end  of 
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the  oved  upward  and  downward  synchronously 

with  the  respirators  movements,  showing  that  the  adhe- 
sions with  the  parietal  peritoneum,  it  any  existed,  were 
lil  The  fluid  which  was  removed  was  somewhat 
viscid  and  slightly  opalescent,  li  was  alkaline  iu  i 
tion,  and  contained  a  considerable  proportion  of  albu- 
men, as  It  coagulated  on  applying  heal  and  nitric  acid. 
Under  the  microscope  it  showed  onh  a  few  morphologi- 
cal elements,  epithelial  uular 
matter,  and  no  hooklets  nor  cholesterine  crystals. 
I!\  exclusion  the  diagnosis  was  narrowed  down  I 
iro  things :  a  sterile  echinococcus  cysl  or  a  cyst  of  the 
pan*  reas.  Against  the  former  spoke  the  rapid  growth  of 
the  tumor,  its  primary  origin  away  from  the  livei  (the  fa- 
vorite location  of  such  tumors),  the  presence  of  a  consid- 
erable  amount  of  albumen,  and  the  absence  oi  hooklets, 
the  presence  of  which  are  diagnostic  of  echinococcus  c; 
In  favor  of  a  pancreatic  cyst  spoke  the  following :  The 
bistorj  ol  traumatism  in  the  region  of  the  pancreas,  the 
rapid  growth  of  the  tumor,  and  the  early  disturbance  of  di- 
gestion, as  manifested  by  diarrhoea  and  vomiting,  presum- 
ably caused  by  the  partial  or  complete  retention  of  the 
pancreatic  secretion.  As  the  treatment  remained  the  same 
in  either  case,  it  was  decided  to  perform  laparotomy  and 


Fio.  2749. 


stitch  tho  cyst-walls  to  the  peritoneal  covering  of  the 
wound  in  the  absence  of  adhesions,  and  to  open  and  drain 
the  cyst  after  adhesions  had  formed.  This  procedure  was 
deemed  preferable  to  the  use  of  tho  trocar  or  aspirator. 

as  it  would  with  certainty  prevent  extravasation  of  the 
contents  of  the  cyst  into  the  peritoneal  cavity,  and  tho 
drainage-tube  would  guard  against  reaccumulation  of 
the  Quid,  thus  affording  an  opportunity  for  the  cavity  to 
undergo  obliteration  by  adhesion  of  the  inner  surfaces  of 
the  cyst  walls.  The  patient,  being  cognizant  of  the  fact 
that  no  other  form  of  treatment  would  promise  any  re- 
lief, readily  assented  to  the  operation  proposed.  Every 
precaution  was  observed  to  render  the  operation  aseptic. 

The  patient  was  made  t..  take  several  baths,  the  parts  were 
Shaved  ami  carefully  disinfected  with  a  live  per  cent,  so- 
lution of  carbolic  acid,  the  instruments,  sponges,  and  op- 
erating  room  being  prepared  the  same  as  for  ovariotomy. 
Before  ether  was  administered,  the  stomach  was  emptied 

and    washed   out    by   means    of    an    elastic   Stomach-tube, 

with  a  view  to  prevent  retching  and  vomiting  during  and 
after  the  operation.  An  incision  [a,  b,  Fig.  3749),  five 
im  ins  in  length,  was  made  obliquely  over  the  most  promi- 
nent portion  of  the  tumor,  about  three  inches  below  ami 
parallel  with  the  left  COStal  arch.  A  portion  of  the  rec- 
tus abdominis  muscle  was  divided.  After  dividing  care- 
fully the  tissues  down  to  the  peritoneum,  all  haemorrhage 

was  carefullj    and  completely  arrested. 

On  opening  the  peritoneal  cavity,  the  omentum  was 
brought  into  view,  the  portion  e\pos(.,i  containing  an 
artery  and  a  vein  of  considerable  size.     As  these  vessels 


placed   in   a    vertical   direction,  they  crossed  the 
wound,  and  it   became  necessary  to  apply  a  doubli 

the  omentum  being  then  incised  between  them  (5 

tli«'  extent  of  about  three  inches.  The  omentum  was 
slightly  adherent  to  the  parietal  peritoneum  ami  to  the 
surface  of  the  tumor.  Through  the  omental  incision  the 
tumor  could  be  distinctly  seen  ami  felt,  presenting  a 
o,  whitish,  and  glistening  surface.  As  it  bal 
formed  at  least  slight  adhesions,  it  was  decided  t< 
plete  the  operation.  This  plan  was  the  more  willingly 
adopted,  as  it  was  evident  thai  the  intra  cystic  pre 
was  -real,  and  the  cyst   nails  thin— which  would    i 

Btitching  them  to  the  margins  of  the  wound  difficult  and 
unsafe.  Thesurfaci  oi  the  tumor  was  then  seized  with 
two  dissecting  forceps  about  an  inch  apart,  and 
traction  was  made  during  incision  ami  evacuation  of  the 
cyst,  so  as  to  prevent  all  risk  of  extravasation  of  fluid 
into  the  peritoneal  cavity.  The  peritoneal  covering  was 
picked  up  and  nipped,  and  a  grooved  director  was  in 
into  the  opening  made.  Owing  to  the  thinness  of  the  walk 
of  the  sac  it  penetrated  the  interior,  and  fluid  <- 
along  the  groove  with  considerable  force.  The  opening 
was  enlarged  with  the  knife,  w  la  n  the  fluid  gushed  out 
in  jets  and  was  caughl  in  basins.  The  contents  wen  re- 
moved as  completely  as  possible  by  making  external 
pressure,  ami  by  placing  the  patient  upon  his  left  side. 
As  the  cyst  was  emptied,  its  walls  wen-  drawn  forward 
into  the  wound  ami  stitched  to  the  peritoneum,  which 
had  been  previously  united  with  the  skin.  The  interior 
of  the  cysl  was  explored  by  inserting  the  index-finger, 
which  passed  directly  backward  toward  the  tail  of  the 
pancreas.  The  bottom  of  the  cavity  could,  ho 
not    be    reached.      The    inner    surface    of    the    c_v - 

smooth.  Two  large  drainage-tubes  were  inserted  to  the 
bottom  of  the  cyst,  and  the  remaining  portion  of  the 
wound  was  united  in  a  similar  manner  as  after  ovariot- 
omy, only  that  tho  rectus  muscle  was  sutured  separately. 
The  quantity  of  fluid  removed  was  estimated  at  three 
quarts,  and  presented  the  same  appearance  as  that  which 
was  removed  by  exploratory  puncture.  The  wound  was 
dressed  with  a  large  antiseptic  compress,  which  was  re- 
tained in  situ  with  an  elastic  rubber  bandage, 
bandage,  made  of  rubber  webbing,  not  only  retained  the 
dressing  perfectly,  allowing  at  the  same  time  the  move 
incuts  of  the  chesl  and  abdomen,  but  had  an  additional 
advantage,  inasmuch  as  it  exerted  equable  pressure,  an 
important  element  in  the  after-treatment  of  all  abdominal 
operations. 

The  patient  never  vomited  during  or  after  the  opera- 
tion, and  experienced  immediate  relief  aft<  r  the  removal 
of  the  pressure  which  was  caused  by  the  tumor.  The 
pulse  never  rose  above  !•!*  after  the  second  dav:  the 
highest  temperature  observed  was  loo  J-".,  ik,.  day  after 
the  operation.  The  appetite  increased,  and  no  unpleasant 
subjective  Bymptoms  were  complained  of  at  any  time. 
On  the  third  day  the  dressing  showed  moisture  on  the 
cvli  rnal  surface,  and  it  was  changed.  The  gauze  was 
saturated  with  the  secretions  from  the  cyst.  The  wound 
looked  healthy,  but  tin1  surrounding  skin,  as  far  as  the 
dressing  had  extended,  was  ted  and  macerated,  and  the 
epidermis  could  be  removed  in  large  flakes,  leaving  a 
raw  surface  beneath.  The  changes  in  the  skin  pn  - 
the  same  appearance  as  those  described  by  Kulenkampfl 
ami  Gussenbauer,  and  claimed  by  them  to  be  due  to  the 
digestive  power  of  the  pancreatic  juice.      The  excoriated 

was  sprinkled  with  salicylic  acid,  and  was 
covered  with  a  Lister  dressing.     On  account  of  profuse 
secretion  from  the'  cyst  the  dressings  were  changed  every 
few  days,  ami  at   every  change  the'  skin   was  found  ox- 
<  oriated  as  far  as  it  had  been  moistened  by  the  secretion. 
At  the  end  Of  the   first    week   the  sutures   were  lei 
ami  no  further  dressings  were  applied,  whereupon  the 
skin  healed  without  suppuration,  and  only  a  minimum 
amount  of  pus  escaped   through  the   fistulous  opening 
with  the'  secretion.     The  secretion  became  clearer  after 
the  operation,  and  continued    b>  discharge   in   varying 
quantities  for  almost  four  weeks.     One  of  the  drainage- 
tubes  inserted, al  the  time  » >f  the  operation  was  r<  - 
at  the  first  change  of  the  dressing,  and  the  second  was 
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gradually  shortened,  and  entirely  removed  three  weeks 
after  the  operation.  At  the  end  of  the  second  week,  the 
cvst  was  explored  with  a  disinfected  probe,  which  passed 
to  a  depth  of  eight  inches  in  the  direction  of  the  tail  of 
the  pancreas.  The  fistulous  tract  soon  became  lined 
with  granulations,  and  grew  smaller  in  length  and  diam- 
eter until,  at  the  end  of  eight  weeks,  it  was  so  narrow 
admit  only  a  small  probe,  which  could  be  passed  to 
th  of  but  four  inches.  The  skin  around  the  fistu- 
lous opening  had  been  drawn  inward,  forming  a  deep, 
funnel-shaped  depression. 

On  January  22,  1885,  the  patient  was  discharged  cured. 
The  fistula  had  completely  closed.  Retraction  of  the 
cicatrix  was  very  marked.  The  general  health  was  good, 
and  digestion  perfect.  No  swelling  could  be  felt  in  the 
region  of  the  pancreas. 

1ft  marks. — The  clinical  history  is  somewhat  similar  to 
that  of  analogous  cases  which  will  be  referred  to  in  this 
paper.  It  was  my  intention  to  collect  some  of  the  secre- 
tion for  the  purpose  of  ascertaining  its  digestive  proper- 
ties on  different  articles  of  food,  but  before  this  could  be 
done  the  amount  secreted  daily  became  so  small  that  it 
was  impossible  to  obtain  corroborative  diagnostic  evidence 
from  this  source.  The  anatomical  location  of  the  tumor, 
its  relations  to  the  surrounding  organs,  its  rapid  growth, 
and  the  character  of  its  contents,  can  leave  no  possible 
doubt  that  we  had  to  deal  with  a  genuine  retention-cyst 
of  the  pancreas.  The  question  naturally  arises,  what 
was  the  cause  of  the  obstruction  ?  The  history  of  the 
case  points  clearly  to  traumatism  as  the  exciting  cause. 
The  patient  had  been  in  good  health  until  he  received  the 
injury,  and  since  that  time  he  had  not  been  well,  although 
lie  continued  at  his  work  for  some  time  afterward. 
Whether  the  diarrhoea  from  which  he  stiff ered  for  the 
first  two  weeks  resulted  from  injury  to  the  pancreas,  we 
are  unable  to  prove,  but  it  may  be  possible  that  a  reten- 
tion of  the  pancreatic  secretion  occurred  after  the  trau- 
matism, and  that  diarrhoea  may  have  been  produced  by 
the  absence  of  the  fluid  in  the  intestinal  tract.  As  the 
patient  at  this  time  was  not  under  medical  observation, 
the  character  of  the  stools  was  not  ascertained.  As  the 
injury  was  inflicted  in  the  region  of  the  pancreas,  it  is 
reasonable  to  assume  that  the  pancreatic  duct  and  the 
parenchyma  of  the  gland  were  lacerated  at  a  certain 
point,  producing  obstruction  to  the  outflow  of  the  secre- 
tion from  the  distal  portion  of  the  organ,  the  nature  of 
the  injury  and  the  manner  of  obstruction  being  the  same 
as  in  cases  of  rupture  of  the  male  urethra.  It  would  be 
difficult  to  imagine  that  the  common  duct  could  be  dis- 
tended by  the  accumulation  of  the  retained  fluid  to  such 
an  enormous  extent  in  such  a  remarkably  short  time, 
hence  we  are  forced  to  conclude  that  laceration  of  the 
duct  took  place,  that  the  pancreatic  fluid  infiltrated  the 
gland,  and  that  the  cyst  formed  at  the  expense  of  its 
parenchyma  and  by  distention  of  the  capsule  of  the  organ. 
The  cyst-wall  anteriorly  was  so  thin  that  after  cutting 
the  peritoneal  covering  the  grooved  director  penetrated 
directly  into  the  interior  of  the  cyst,  without  using  more 
than  the  slightest  force,  which  would  show  that  nothing 
but  a  little  connective  tissue  was  interposed  between  the 
peritoneum  and  the  cyst-contents.  The  rapid  growth  of 
the  cyst  would  indicate  that  the  obstruction  occurred  at 
some  distance  from  the  caudal  extremity  of  the  gland, 
thus  making  a  considerable  portion  of  the  secreting  tis- 
sue contributory  to  the  formation  of  the  cyst.  The  early 
cessation  of  the  discharge  of  the  secretion  through  the 
abnormal  outlet  would  tend  to  prove,  either  that  after  the 
removal  of  the  intra-cystic  pressure  the  duct  again  became 
permeable,  and  thus  furnished  a  free  passage  to  the  secre- 
tions into  the  intestinal  canal  through  the  natural  chan- 
nel, or  that  the  gland-tissue  in  the  vicinity  and  distal  to 
the  cyst  had  been  destroyed.  In  regard  to  the  operation, 
it  is  necessary  to  say  that  I  deviated  from  the  usual  plan 
in  not  making  the  incision  through  the  linea  alba.  The 
incision  was  made  over  the  most  prominent  part  of  the 
tumor,  for  the  following  substantial  reasons  : 

1.  If  adhesions  had  formed,  they  would  naturally  be- 
gin at  a  point  where  the  tumor  impinged  most  firmly 
against  the  anterior  abdominal  wall. 


2.  Incision  over  the  most  prominent  portion  of  the 
cyst  wonld  afford  the  best  point  for  effective  drainage. 

The  band  of  connective  tissue  which  would  result  from 
atrophy  and  obliteration  of  the  cyst  would  form  a  perma- 
nent bridge  between  the  cicatrix  of  the  abdominal  wound 
and  the  gland,  consequently  it  was  advisable  to  establish 
this  necessary  evil  where  it  would  do  the  least  harm  by 
interference  with  the  functions  of  important  organs. 

Aspiration  of  the  cyst  was  not  practised,  because  th<s 
exploratory  puncture  had  demonstrated  that  firm  adhe- 
sions had  not  taken  place,  and  in  the  absence  of  these  it 
was  feared  that  some  of  the  cyst-contents  might  escape 
into  the  peritoneal  cavity  and  produce  peritonitis.  The 
maceration  of  the  skin  was  the  result  of  the  digestive 
action  of  the  pancreatic  juice,  and  this  phenomenon  fur- 
nished strongly  corroborative  diagnostic  evidence  in  this 
as  well  as  in  previous  cases. 

The  literature  on  the  subject  of  cysts  of  the  pancreas 
is  extremely  meagre,  and  after  diligent  search  I  have 
only  been  able  to  find  an  account  of  the  following  cases, 
of  which  I  will  give  a  brief  report : 

Case  2.  (Kuleukampff's  case.51)  E.,  male,  thirty-nine 
years  of  age,  laborer,  otherwise  healthy,  received  a 
number  of  heavy  blows  on  the  abdomen  on  March  22, 
1881.  The  blows  were  received,  the  patient  believes, 
about  the  umbilicus  and  in  a  direction  from  below  up- 
ward. When  examined  a  few  hours  later,  no  external 
signs  of  contusion  could  be  seen,  although  he  complained 
of  intense  pain  in  the  upper  abdominal  and  right  hypo- 
chondriac regions.  There  was  great  tenderness  on  press- 
ure. On  the  right  side  posteriorly,  above  the  diaphragm, 
dulness  was  detected  over  an  area  three  inches  in  height. 
As  the  patient  complained  of  lancinating  pains  in  the 
same  locality,  and  respiration  was  difficult,  the  attending 
physician  was  induced  to  diagnosticate  traumatic  pleurisy. 
In  a  few  days  the  febrile  symptoms  and  pain  subsided, 
and  in  three  weeks  the  patient  seemed  to  be  convalescent. 
Occasional  attacks  of  pain  in  the  hepatic  and  epigastric 
regions  remained,  as  did  also  tenderness  on  pressure. 
Physical  examination  at  this  time  yielded  only  a  negative 
result.  Toward  the  latter  part  of  May,  a  swelling  made 
its  appearance  which  seemed  to  take  its  origin  from  the 
liver.  This  swelling  increased  in  size  until  September, 
when  the  following  conditions  were  noted  :  In  the  epigas- 
tric region  a  round,  tense,  non-fluctuating  tumor  could  be 
felt,  of  the  size  of  a  double  fist.  The  larger  part  of  the 
swelling  was  located  on  the  right  side  of  the  mesial  line. 
Its  lower  margin  extended  to  within  an  inch  and  a  half 
of  the  umbilicus.  Percussion  dulness  was  continuous 
with  the  liver,  giving  the  impression  as  though  the  tumor 
sprang  from  the  left  lobe  of  this  organ.  The  tumor  as- 
cended and  descended  during  respiratory  movements, 
and  there  was  pulsation  in  an  anterior  direction,  but  no 
bruit.  Palpation  was  unsatisfactory  on  account  of  the 
contraction  of  the  recti  muscles.  The  appetite  and  di- 
gestion were  not  impaired.  The  temperature  was  normal 
and  there  was  no  icterus.  Examination  of  the  urine  and 
stools  furnished  no  clue  to  the  diagnosis. 

As  from  the  existing  signs  and  symptoms  no  diagnosis 
could  be  made,  it  was  decided  to  render  the  tumor  more 
accessible  by  dividing  the  tissues  down  to  the  perito- 
neum. On  September  14th  an  incision  was  made  through 
the  linea  alba  down  to  the  peritoneum.  To  the  touch 
the  tumor,  which  moved  freely,  imparted  the  sensation 
of  a  tense,  nodular  liver,  as  in  cirrhosis  of  this  organ. 
The  trocar  of  an  aspirator  was  now  introduced  toward 
the  right  of  the  mesial  line,  and  after  penetrating  through 
dense  tissue  the  distance  of  a  centimetre  (one-third  of  an 
inch),  a  cavity  was  reached,  from  which  about  a  quart 
of  clear  fluid  was  evacuated.  The  peritoneal  cavity  was 
not  opened  and  the  wound  was  packed  with  gauze,  over 
which  an  antiseptic  dressing  was  applied.  The  diagno- 
sis of  an  echinococcus  cyst,  which  had  already  been  en- 
tertained, was  strengthened  by  this  examination.  The 
fluid  removed  coagulated  on  applying  the  tests  for  albu- 
men, and  also  spontaneously  on  standing  for  some  time. 
It  contained  no  succinic  acid.  In  the  deposit,  which  was 
very  scanty,  blood-  and  lymph-corpuscles  were  discover- 
ed.   On  September  20th,  the  peritoneum  was  incised  and 
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Btitched  to  the  skin.  The  Soger  which  was  introduced 
Into  the  peritoneal  cavitj  came  in  contact  with  a  freely 
movable  and  nodular  tumor,  which  was  Bupposed  i 
attached  to  the  liver,  [ts  size  was  fullj  as  large  as  be- 
the  Lasl  operation.  The  incision  was  again  tilled 
with  u  a  1 1  /  ■  - .  ana  four  days  later,  adhesions  having  taken 
place,  the  tumor  was  incised,  and  about  a  quart  of  the 
vimc  kind  of  fluid  escaped  through  the  wound.  On 
digital  exploration  it  h  lined  thai  the  inner  Bur- 

face  ol  the  cyst  was  lined  with  mucous  membrane,  which 
was  studded  with  polypoid  growths.  A  large  drainage- 
tube  was  inserted  and  a  Lister  dressing  applied.  During 
the  in m  two  weeks  there  was  no  febrile  reaction,  the  tu- 
mor disappeared,  and  large  quantities  of  the  same  clear 
fluid  escaped  through  the  fistulous  opt  ning.  <  >n  <  October 
UmIi  the  secretion  had  diminished  greatly,  and  the  tract 
had  been  reduced  to  the  Bize  of  an  ordinary  lead-pencil, 
injections  of  iodine  were  made  with  a  view  to  hasten  the 
obliteration  of  the  cyst,  but  this  procedure  excited  pain, 
emesis,  and  renewed  secretion  of  fluid,  (if  which  from 

fourth  to  three-fourths  of  a  quart  were  evacuated 

during  twenty-four  hours.  Cauterization  with  nitrate  (if 
silver  produced  no  better  result.  The  skin  remained  in 
a  state  of  maceration  wherever  it  was  moistened  by  the 
secretion,  in  spite  of  often  repeated  changes  of  dressings. 
This  peculiar  condition  of  the  skin  first  aroused  the  sus- 
picion in  KulenkanipiT's  mind  that  he  was  dealing  with 
a  fistula  of  the  pancreas.  He  therefore  collected  sue 
the  fluid  and  handed  it  to  a  chemist  for  analysis.  The 
fluid  was  almost  clear,  colorless,  frothing  upon  being 
shaken,  slightly  alkaline  in  reaction.  It  contained  but 
few  inorganic  salts,  and  coagulated  on  applying  heat  and 
nitric  acid.  Jt  contained  no  succinic  acid.  Experi- 
ments were  made  to  ascertain  its  effects  on  coagulated 
albumen,  neutral  fats,  and  -larch,  the  substances  being 
kept  at  a  temperature  of  '2u  to  25°  C.  (68°  to  77°  F.). 
Special  care  was  taken  to  preserve  its  alkaline  reaction. 
A  fresh  paste,  made  of  four  parts  ofwheaten  flour  and 
fifty  parts  of  water,  was  rendered  very  thin  by  the  fluid. 
Fehling's  solution  showed  the  presence  of  0.96  Gm.  glu- 
cose.  It  coagulated  the  albumen  of  an  egg,  and  when 
kept  in  one-fourth  per  cent,  solution  of  salicylic  acid  it 
showed  no  appreciable  change;  0.195  Gm.  leucin  and 
tyrosin  was  obtained  from  it.  Three  decigrammes  of 
freshly  prepared  lard  were  melted  and  subjected  to  the 
action  of  the  fluid.  A  perfect  emulsion  was  formed, 
which  had  not  given  off  free  fal  after  a  lapse  of  twelve 
hours.  The  chemical  examination  showed  in  100  parts: 
3.65  parts  df  albumen,  which  coagulated  on  addition  of 
alcohol  and  again  was  soluble  in  water;  8.57 parts  of 
organic  matter  of  various  kinds;  8.09  parts  of  inorganic 
substances.  Kulenkampff  is  inclined  to  the  belief  that 
the  traumatism  excited  an  inflammation  in  some  parts  of 
the  pancreas,  thus  causing  a  constriction  or  obliteration 
of  the  duct  of  Wirsung  or  of  some  of  its  branches.      As 

long   as   the  fistula  continued  to  discharge  the  patient 

Continued  tO  emaciate,  but  there  was  no  disturbance  of 
digestion.  The  urine  did  not  contain  sugar  at  any  time. 
It  was  noticed  thai  the  secretion  was  mere  profuse  dur- 
ing the  afternoon.  The  patient  recovered  completely 
after  the  closure  of  the  fistula. 

In  the  next   case  i In- operator  claims  to  have  made  a 
■-is  before  the  operation. 

i   ,      8.     (Gussenbauer's  Case.68)    Male  patient,  musi- 
cian, aged  forty,  who  bad  always  been  in  good  health  and 

was  not  affected  by  any  hereditary  taint,  was  taken  sud- 
denly ill  after  having,  on  a  festive  occasion,  Indulged  too 
freely  in  the  pleasures  of  the  table.     He  complained  of 

nausea  and  of  acute  pain  in  the  stomach,  and.  after  having 

taken  more  alcoholic  stimulants  to  relieve  the  symptoms, 
he  vomited  repeatedly.     In  a  few  days  he  recovered  from 

this  attack  and   remained   well    for   two  week-,  when    he 

discovered  a  swelling  in  the  region  of  the  stomach,  which 
increased  rapidly  in  size,  so  thai  after  two  weeks  it  caused 
a  visible  bulging  In  the  epigastric  region.  The  appetite 
mm  became  impaired,  the  patient  complained  ol  a  sensa- 
tion of  fulness  alter  mcaN.  accompanied  by  frequent 
eructations.  During  the  next  month  he  vomited  after 
meals,  and  became  greatly  emaciated.     The  treatment 


rted  to  had  no  effect  in  arresting  the  rapid  growth  of 
the  tumor,  which  soon  became  the  source  of  radiating 
pains  through  the  lumbar  .and  sacral  regions  When  he 
was  tiist  seen  by  Gussenbaucr,  December  21,  1882,  about 
ten  wicks  alter  the  illness  had  eommenci  d,  he  was  <  ma- 
ciated,  and  his  skin  was  pale  and  of  a  dirtj  grayish-brown 
color.    Respiration  thoracic,  pulse  full  and  regular.    Per- 

ion  showed  Blight  dulness  on  the  right  side  (sternal 
region),  from  the  third  to  the  fifth  rib,  and  complete  dul- 
ness below  the  fifth  rib;  in  the  mammary  line,  slight 
dulness  at  the  upper  margin  of  the  fourth  rib,  and  com- 
plete dulness  from  the  fifth  rib  downward  ;  in  the  axil- 
lary region,  Blight  dulness  over  the  seventh,  and  com- 
plete dulness  from  the  eighth  rib.  On  the  1<  ft  side  slight 
dulness  began  at  the  upper  margin  ol  the  third,  and 
tended  to  the  eighth  rib  in  the  axillary  line.  Ausculta- 
tion showed  vesicular  breathing  on  both  sides  of  the 
chest.  <>n  examination  of  the  abdomen  the  attention 
was  attracted  by  a  prominent  swelling,  which  extended 
over  the  right  and  left  supra-umbilical  regions,  and  from 
the  left  costal  arch  into  the  right  hypochondriac  region. 
In  the  middle  line  the  tumor  measured  is;  centim 
(7J  inches)  from  the  xyphoid  cartilage  to  two  inches 
below  the  umbilicus  ;  from  the  left  costal  cartilage  to  the 
right  hypochondrium,  22  centimetres  (8f  inches 
the  anterior  surface  of  the  tumor,  as  far  as  it  was  not 
covered  by  the  left  lobe  of  the  liver,  percussion  elicited 
clear,  full  tympanitic  resonance.  When  the  abdominal 
wall  was  pressed  against  the  tumor  the  percussion  lje- 
came  dull.  On  inflating  the  stomach  it  could  be  seen 
rising  abi  ive  the  tumor,  and  it  urvature  was  easily 

mapped  out  by  inspection  and  percussion.  The  ti 
verse  colon  seemed  to  extend  anteriorly  over  the  middle 
of  the  tumor.  It  was  movable  only  to  a  slight  deg 
and  seemed  to  follow  the  respiratory  movements.  Ten- 
derness on  deep  and  firm  pressure.  No  ascites.  The 
bowels  were  somewhat  constipated,  but  the  stools  were 
natural,  with  no  admixture  of  fat.  No  abnormal  con- 
stituents in  the  urine.  The  rapid  growth  of  the  tumor, 
and  its  situatii  in  in  the  bursa  i  inientalis  behind  the  stomach 
and  transverse  colon,  led  Gussenbauer  to  make  a  prob- 
able diagnosis  of  a  cyst  of  the  pancreas  or  of  the  supra- 
renal capsule. 

As  the  patient  was  in  a  critical  condition,  and  all  other 
measures  had  failed  to  afford  relief,  the  only  hope  cen- 
tred on  a  surgical  operation,  which  was  performed 
cember  2'2.  lvs-j.     An  incision  was  made  in  the  linea  alba 
about  five  inches  in  length,  and  the  peritoneal  cavity  was 
opened  to  the  same  extent.     The   stomach   and  gn 
omentum  were  seen  to  cover  the  anterior  surface  of  the 
tumor.     The   omentum   was   detached    from    the   great 
curvature  of  the  stomach  for  about  three  inches,  several 
arteries  were  compressed  temporarily  and  subsequently 
ligated.     Through  the  omental  incision  the  tumor  came 
into   view,   covered   by   peritoneum.      Fluctuation  was 
now  distinctly  felt  in  the  tumor.     The  upper  and  lower 
portions  of  the  incision  were  closed,  the  parietal  peri- 
toneum was  sutured  to  the  external   skin,  and  the  ante- 
rior surface  of  the  cyst   to  the  margins  of  the  wound. 
Through  one  of  the  punctures  in  the  cyst-wall  a  dark- 
brown  fluid  escaped,  and,  as  the  suture  was  tied,  the 
opening  enlarged  and  the  fluid  escaped  in  a  jet.     A  part 
of  the  contents  of  the  cyst  was  evacuated  by  means 
trocar,  in  order  to  diminish  the  intra-cystic  pressure  and 
allow  a  more  perfect   fixation  of  the  cyst  walls  to  the 
wound.      When  this  had  been  done  an  incision  ihre<  • 
timetres  (an  inch  and  a  quarter)  in  length  was  made  into 
the  tumor  and  from  which  altogether  nineteen  hundred 
cubic  centimetres  (nearly  four  pints)  of  fluid  escaped. 
Exploration  of  the  interior  of  the  cyst  with  the  tit 
and  sound  indicated  no  traces   of  a  solid  tumor,  but  a 
smooth  membrane   lining   the  inner  walls.     The  lower 
portions  of  the  cyst- walls  were  covered  with  black  ms 
which  were  easily  detached  and  removed  without   giving 
rise  to  bleeding.     The  cavity  was  washed  out  with 
lution  of  thymol,  a  large  drainage-tube  was  introdui 
and  an  iodoform  dressing  applied.     The  fluid  was 
grayish-black  color,  and   contained  in  suspension  1 
quantities  of  pigment  masses,  and  a  few  red  corpuscles  in 
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astateof  degeneration,  representing  all  forms  of  retrograde 
Changes.  The  specific  gravity  of  the  fluid  was  1.610, 
and  its  reaction  alkaline.  The  dark  color  was  due  to  the 
pigment,  which  was  found  to  be  soluble  iu  concentrated 
caustic  soda  and  in  acid  alcohol.  Spectrum  analysis 
showed  the  presence  of  hsematin,  but  not  of  haemoglobin. 
Furl  her  tests  showed  that  it  contained  albumen,  a  body 
resembling  mucin,  and  a  material  soluble  in  alcohol,  but 
no  bile-pigment,  metalbumen,  peptones,  or  sugar.  When 
the  dressings  were  changed  on  the  third  day  the  skin  ap- 
peared to  be  macerated,  which  necessitated  in  the  future 
a  daily  change  of  dressing.  The  patient  was  relieved 
promptly  by  the  operation,  and  the  wound  healed  with- 
out suppuration.  After  a  few  days  the  discharge  from 
the  fistula  became  clear,  and  on  examination  it  was 
foun  1  to  contain  leucin  and  tyrosin.  Its  reaction  was 
alkaline,  it  digested  albumen,  and  converted  starch  into 
Bngar.  The  patient  made  a  good  recovery,  and  was  dis- 
missed three  weeks  after  the  operation,  with  a  small  fis- 
tulous opening,  which  continued  to  discharge  a  small 
portion  of  pancreatic  fluid.  During  the  period  he  was 
kept  under  observation  the  fistula  closed  several  times, 
and  each  time  he  suffered  from  a  rise  in  temperature, 
which  continued  until  the  fistula  opened  and  discharged 
again. 

The  next  three  cases  of  cyst  of  the  pancreas  were  mis- 
taken for  ovarian  cysts,  and  the  operation  of  ovariotomy 
was  performed,  when  the  nature  of  the  cyst  was  discov- 
ered— in  one  instance  during  the  operation,  and  in  the  re- 
maining two  at  the  necropsy. 

Case  4.  (Bozeman's  case.53)  The  patient  was  a  lady 
forty-one  years  of  age  and  perfectly  healthy,  with  the 
exception  of  occasional  attacks  of  indigestion,  up  to  with- 
in seven  years  before  coining  under  observation.  At  this 
time  she  began  to  have  pain  in  the  right  iliac  region,  ex- 
tending down  the  right  thigh,  and  at  times  attended  with 
numbness.  Two  years  later  the  abdomen  began  to  en- 
large upon  the  left  side,  and  the  swelling  increased 
slowly  until  within  the  past  six  weeks,  when  it  had 
grown  rapidly.  Finally  it  filled  symmetrically  the  entire 
abdominal  cavity.  At  the  same  time  the  patient  became 
emaciated  and  weak.  Dr.  T.  G.  Richardson,  of  New  Or- 
leans, who  examined  her  at  this  time,  diagnosticated 
the  case  as  one  of  cystic  tumor  of  one  of  the  ovaries,  and 
advised  the  patient  to  consult  Dr.  Bozeman.  The  pa- 
tient entered  the  Woman's  Hospital  in  New  York,  No- 
vember 19,  1881,  where  she  came  under  Dr.  Bozeman's 
care.  The  previous  diagnosis  was  confirmed  by  Drs. 
Bozeman,  Thomas,  and  Emmet,  and  on  December  2d  an 
operation  was  performed  for  the  removal  of  the  supposed 
ovarian  cyst.  Full  antiseptic  precautions  were  observed 
before  and  during  the  operation.  When  the  tumor  was 
reached  through  an  incision  below  the  umbilicus,  its  ap- 
pearance was  identical  with  that  of  an  ordinary  ovarian 
cyst,  only  that  its  color  was  of  a  more  deep  pearly  hue. 
With  a  trocar,  two  and  a  half  gallons  of  fluid  were  evacu- 
ated. After  the  fluid  had  nearly  all  escaped,  about  two- 
thirds  of  the  cyst  was  drawn  through  the  incision,  and  then 
for  the  first  time  the  operators'  suspicions  were  aroused 
that  it  was  not  ovarian.  An  exploration  of  the  abdomi- 
nal cavity  revealed  the  presence  of  both  ovaries  in  healthy 
condition.  The  origin  of  the  cyst  was  traced  to  the 
upper  part  of  the  abdomen.  The  incision  was  enlarged 
upward  two  inches  above  the  umbilicus.  Further  exami- 
nation showed  that  the  stomach  had  been  crowded  against 
the  diaphragm  by  the  tumor,  while  the  intestines  were 
displaced  iu  an  opposite  direction.  The  cyst  was  found 
adherent  to  the  transverse  meso-colon.  In  tracing  the 
cy.-t  walls  still  farther  the  pancreas  was  reached,  when 
a  large  vein  was  discovered,  which  was  very  tortuous 
and  was  subsequently  identified  as  the  splenic.  As  this 
vein  was  in  close  relationship  to  the  pedicle,  its  presence 
rendered  the  operation  more  difficult.  The  tail  of  the 
pancreas  lay  in  contact  with  the  side  of  the  cyst-wall, 
and  was  firmly  adherent  to  it  to  the  extent  of  two  inches. 
When  this  portion  was  separated  the  organ  spread  out 
and  presented  its  natural  appearance.  The  cyst  sprang 
from  the  pancreas  at  the  junction  of  the  outer  with  the 
inner  two-thirds,  the  pedicle  being  three-fourths  of  an 


inch  in  length,  and  about  the  same  in  thickness.  The 
veins  of  the  pedicle  were  very  large.  The  pedicle  was 
transfixed  and  secured  in  a  double  ligature,  and  cut  off. 
( >n  examination  of  the  cyst  it  was  discovered  that  a  por- 
tion of  it  remained  attached  to  the  pedicle  ;  this  was  sub- 
sequently completely  removed  by  a  careful  dissection. 
The  artery  which  supplied  the  cyst  was  as  large  as  the 
brachial,  and  appeared  to  be  a  branch  of  the  splenic. 
Very  little  bleeding  attended  the  operation,  and  no  liga- 
tures were  required.  The  fluid  removed  was  of  a  light 
brownish  color,  of  acid  reaction,  and  with  a  specific 
gravity  of  1.020.  The  tumor  and  its  contents  weighed 
twenty  and  one-half  pounds.  Quinine,  stimulants,  and 
opiates  were  given  after  the  operation.  The  highest 
temperature,  101.5°  F.,  was  noted  on  the  third  day  ;  the 
pulse  never  rose  above  98.  After  omitting  the  quinine, 
the  temperature  rose  to  102.8°  F.,  on  the  eighth  day, 
when  quinine  in  ten-grain  doses  every  six  hours  reduced 
the  temperature  to  nearly  normal  in  the  course  of  thirty- 
six  hours.  From  this  time  the  improvement  continued 
uninterruptedly  to  the  time  when  the  patient  was  dis- 
charged cured,  on  the  thirty-eighth  day. 

Case  5.  (K.  von  Rokitansky's  case,  reported  by  Zu- 
kowski.54)  The  patient  was  a  woman,  thirty-six  years  of 
age,  who  had  suffered  with  symptoms  indicative  of  ova- 
rian cyst  for  nearly  three  years.  The  tumor  was  first 
noticed  in  the  upper  portion  of  the  abdominal  cavity. 
Laparotomy  was  performed  February  27,  1881.  The 
usual  incision  was  made  in  the  linea  alba,  and  the  sup- 
posed ovarian  cyst  was  found  behind  the  great  omentum, 
stomach,  and  transverse  colon.  The  cyst-wall  adhered 
firmly  to  the  surrounding  organs,  and  on  attempting  to 
separate  the  adhesions  between  it  and  the  transverse 
colon  a  rent  was  made  in  the  bowel  two  centimetres 
(|  inch)  in  length.  The  tear  was  at  once  closed  with  five 
sutures.  The  adhesions  were  so  numerous,  firm,  and 
vascular,  that  complete  extirpation  of  the  entire  cyst  was 
found  impossible,  consequently  the  detached  portion 
was  crushed  off  with  an  ecraseur,  the  stump  fastened  in 
the  abdominal  incision,  and  the  wound  drained  and 
closed.  During  the  operation  the  cyst  ruptured,  and  a 
portion  of  its  contents  escaped  into  the  peritoneal  cavity. 
Fifty  ligatures  were  applied  in  preventing  and  arresting 
haemorrhage.  After  the  operation  the  patient  collapsed 
and  nearly  died  on  the  table.  She  rallied  from  the  im- 
mediate effects  of  the  operation,  but  died  on  the  tenth 
day  from  suppurative  peritonitis.  Some  time  before 
death  faecal  matter  escaped  through  the  opening  left 
by  the  drainage-tube.  At  the  autopsy  it  was  shown  that 
the  remaining  portions  of  the  cyst  were  connected  with 
the  pancreas.  Of  this  organ  only  the  head  was  found 
in  a  normal  condition,  of  the  body  only  a  few  remnants 
remained,  while  the  tail  had  disappeared  completely. 

Case  6.  (Luecke's  case,  reported  by  Luecke  and  Klebs.55) 
A  woman,  forty-three  years  old,  had  always  been  in  good 
health,  with  the  exception  of  bronchial  catarrh.  In  July, 
1866,  at  the  time  when  menstruation  should  have  ap- 
peared, she  experienced  a  severe  pain  in  the  right  hypo- 
chondriac region,  where  a  swelling  soon  after  made  its 
appearance.  The  tumor  gradually  increased  in  size  and 
soon  occupied  the  entire  abdominal  cavity.  During  the 
menstrual  period  the  swelling  always  became  tender  and 
painful.  She  was  admitted  to  the  hospital,  under  Luecke's 
care,  November  29th  of  the  same  year,  and  then  appeared 
pale  and  emaciated.  She  complained  of  difficulty  in 
breathing,  but  all  the  other  functions  were  unimpaired. 
The  abdomen  was  symmetrically  enlarged,  its  greatest 
circumference  measured  95  ctm.  (37|  inches).  The  dis- 
tance from  the  xyphoid  cartilage  to  the  umbilicus  meas- 
ured 14  ctm.  (5-J  inches) ;  from  the  umbilicus  to  the  pubes 
18  ctm.  (7  inches).  Percussion  revealed  dulness  over  the 
middle  of  the  abdomen  as  far  as  half-way  between  the 
umbilicus  and  xyphoid  cartilage.  The  lumbar  regions 
were  tympanitic.  An  examination  through  the  vagina 
and  rectum  showed  that  the  uterus  was  displaced  back- 
ward and  toward  the  left  side  ;  upon  its  posterior  surface 
a  hard  nodule  could  be  felt.  The  tumor  appeared  to  have 
no  connection  with  the  uterus.  On  December  1st  men- 
struation set  in  with  severe  pain  in  the  lower  part  of  the 
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No  i  bange  in  temperature  oi  pulse  rati 
curred  On  December  6th  the  tumor  •was  tapped  at  a  point 
to  the  left  of  i  in'  median  line,  and  twenty  three  pints ol  a 
turbid  yellowish  tlui<l  were  evacuated.  Alter  tapping,  a 
movable  tumor  was  fell  in  the  lefl  Bide  of  the  abdominal 
cavity,  which  was  regarded  as  the  collapsed  sac  of  the 
<i\:iii;ui  cyst  The  fluid  removed  contained  only  ;i  Bmall 
amount    of    albumen.     The    micros*  imination 

showed  the  i  cells,  some  oi  them 

filled  with  granular  matter.  The  condition  of  the  pa- 
tienl  was  considerably  improved  ly  the  tapping.  Four 
aftei  'in  opi  ration  the  cysl  was  again  filling  rap- 
i.|l\  ami  on  percussion  it  seemed  to  occupy  the  middle 
ol  th  upper  margin  being  somewhat  below 

the  umbilicus.  On  December  23d  the  labia  majora  and 
lower  extremities  were  edematous,  and  the  tumor  was 

as  large  as  before  tapping.  On  .January  1,  1807,  the  pa 
tient  suffered  from  a  severe  attack  of  dyspnoea  during 
the  night ;  at  this  time  the  area  of  dulness  over  the  tu- 
mor  had  extended  to  within  two  inches  of  the  ensiform 
cartilage,  the  umbilical  depression  was  effaced,  and  the 
lumbal  regions  were  resonant  on  percussion.  <>n  the 
following  aaj  the  patient  was  removed  to  a  private  dwell 
ing,  where  abdominal  section  was  performed.  After  cut- 
ting through  i  hr  >kin  and  the  muscular  lay  its  in  the  linea 
alba,  a  thin,  smooth,  and  very  vascular  membrane  was 
seen  to  protrude  through  the  wound.  Through  a  small 
puncture  which  was  made  into  this  membrane,  a  milk- 
white  Quid  escaped.  The  trocar  was  pushed  through  the 
membrane,  and  a  large  amount  of  the  .same  fluid  poured 
out.  ( »n  making  traction  upon  the  membrane  the  umbili 
cal  depression  was  restored:  This  circumstance,  ;h  well 
as  the  difficulty  which  was  experienced  in  an  attempt  to 
separate  the  membrane,  and  the  prolapse  of  the  small  in- 
testine which  now  occurred,  combined  to  prove  that  the 
supposed  cyst-wall  was  the  parietal  peritoneum.  The 
abdominal  cavity  was  opened,  and  on  exploration  both 
ovaries  were  found  normal  in  structure  and  in  position. 
The  abdominal  wound  was  closed  with  two  rows  of  sut- 
ures. The  fluid  removed  measured  twenty-seven  and  a 
half  pints  and  resembled  milk  in  its  gross  appearance  ; 
it  coagulated  spontaneously,  and  contained  in  suspen- 
sion the  same  morphological  elements  as  the  fluid  re- 
moved by  tapping,  with  the  exception  that  in  addition 
numerous  fat-globules  were  found.  The  patient  died 
January  5th,  the  symptoms  indicating  during  her  illness 
the  presence  of  dill'use  peritonitis.  The  post  mortem  ex- 
amination was  made  by  Professor  debs.  The  intestines 
were  crowded  upward,  the  transverse  colon  was  studded 
with  numerous  white  or  myxomatous  nodules,  was  very 
much  contracted,  and  formed  a  curve  with  the  concavity 
directed  upward,  being  separated  from  the  stomach  by 
a  cyst  with  thin  walls.  The  anterior  wall  of  this  cyst 
was  made  up  of  the  lesser  omentum.  On  Opening  the 
cyst  a  large  quantity  of  fluid  escaped,  resembling  in 
every  particular  the  fluid  which  had  been  removed  from 
the  peritoneal  cavity.  The  floor  of  the  cyst  was  covered 
with  nodules  composed  of  grayish,  jelly-like  masses. 
The  principal  portion  of  this  material  belonged  1"  the 
pancreas.  This  organ  had  been  transformed  into  a  mass 
four  inches  in  width  and  twelve  inches  in  length,  and 
Was   Composed  almost  entirely  of    gelatinous  nodules  ;   in 

the  centre  of  the  mass  tin-  common  duct  could  in-  identi- 
fied. The  mesentery  contained  numerous  miliary  nod- 
ules,  and  in  Douglas's  pouch  large  nodular  masses  were 
found.  The  left  lateral  ligament  also  contained  gelatin- 
ous nodules.  The  other  abdominal  organs  were  healthy. 
The  microscopical  appearances  wen-  characteristic  of 
colloid  cancer.  The  disease  had  evidently  had  its  ori- 
gin in  the  pancreas. 

Case  ;.  (Reported  by  Thiersch. M )  A  case  of  pancreatic 
fistula  was  admitted  to  the  hospital  with  the  following 
history  :  The  patient,  a  stone-cutter,  thirty  eight  years  of 
age,  in  pre\  ions  good  health,  was  taken  suddenly  ill  w  Idle 
at  work.  He  complained  of  nausea  and  a  sensation  of 
i  lassitude  A.  tumor  developed  rapidly  in  the  region 
of  tin- stomach.  The  rapidity  with  which  the  tumor  ap- 
peared, and  the  distinct  fluctuation  which  could  be  felt, 
led  the  attending  physician  to  diagnosticate  an  abscess  in 


tin-  anterior  abdominal  wall.     An  incision  was  made  to 
evacuate  the  contents  of  the  abscess,  but  in  place  ol  find! 

IS  the  operator,  after  cutting  through  the  perito- 
neum, discover)  d  a  cystic  tumor  ol  the  abdominal  cavity. 
'I' he  wound  wa-  ] Kicked,  and  incision  of  the  c\  -1  v, 

until  adhesions  should  form  between  the  anterior 
surfaces  ol  the  tumor  and  the  margins  of  the  wound. 
Two  and  a  half  weeks  alter  the  incision  wa-  made  t he 
cyst  was  laid  open,  and  about  three  quarts  of  a  chocolate- 
colored  fluid  escaped.  A-  the  fistula  which  formed  man- 
iP -ted  no  tendency  to  close,  tin  patient  sought  relief  in 
tin-  hospital.  The  fistula  Be<  reted  a  moderate  amount  of 
a  thin,  serous  Hind.  The  chemical  examination  lor  paw 
en  aiii-  juice  yielded  a  negative  result.  Thiersch  dilated 
the  fistulous  tract,  and  ascertained  by  further  examina- 
tion that  the  trail  was  outside  the  parietal  peritoneum, 
and   reached  as   far  as   the  spinal  column  and   the  tail  of 

the  p: 'eas.     Thii  rs<  ol  the  opinion  that  th 

originated  from  ansematoma  of  the  pancreas,  and  consid- 
ered this  the  first  case  of  recovery  alter  such  a  lesion. 

Case  8.  Dixon6'  reports  an  interesting  case  of  cyst  of 
the  pancreas,  which  terminated  in  death  from  compres- 
sion of  the  bile-duct  by  the  cyst.  The  patient  was  a 
man,  folly  two  year-  of  :r_ir,  who  during  a  period  of 
three  month-  had  suffered  from  three  attacks  of  what 
seemed  to  be  cholelithiasis  hi  came  under  the  re- 

porter'B  care.  During  thelasl  ten  days  he  had  been  jaun- 
diced. On  examination,  a  tumor  was  found  in  the  regioa 
of  the  gall  Madder,  about  four  inches  in  diameter,  which 
fluctuated  on  palpation  and  ascended  and  descended  syn- 
chronously with  the  respiratory  movements,  and  received 
an  impulse  from  the  underlying  aorta.  The  tumor  was 
punctured,  and  four  ounces  of  a  yellowish-red  fluid  were 
removed,  which  solidified  on  exposure  to  the  air.  Two 
days  after  the  puncture  the  tumor  wa-  considerably 
larger  than  before.  The  patient's  strength  gradually 
failed  until  he  died,  thirty-four  day-  after  the  puncture. 
At  the  necropsy,  it  was  ascertained  that  the  tumoi 
i  \ -t  of  the  pancreas,  with  thick  walls,  and  light  yellow 
mucous  contents.  The  cyst  occupied  the  head  and  pad 
of  the  body  of  the  gland,  and  communicated  with  the 
pancreatic  duct.  The  tail  of  the  pancreas  also  contained 
a  small  cyst.  The  large  cyst  compressed  the  ductus 
choledochus  in  such  a  manner  as  to  render  it  entirely  im- 
permeable.  It  is  evident  that  in  this  case  a  removal  of 
the  pressure  by  operative  treatment  might  haven 
the  health  of  the  patient,  by  removing  the  cause  of  ob- 
struction to  the  natural  outlet  for  the  bile. 

Case  !l.  (Reported  by  Riedel.68)  A  woman,  forty-five 
years  of  age,  noticed  nine  y<  ar-  ago  a  small  tumor  in  the 
upper  portion  of  the  abdomen,  which  increased  slowly 
in  si/e  until  a  year  and  a  half  before  she  was  examined 
by  Riedel,  After  this  time  growth  was  very  rapid,  so 
that  recently  a  great  deal  of  pain  and  distress  was  experi- 
enced from  the  si/e  of  the  tumor.  When  she  was  exam 
itnd,  the  abdomen  was  filled  completely  with  a  fluctu- 
ating tumor;  the  pelvis  and  the  lateral  regions  of  the 
abdomen  were  free.  Laparotomy  was  performed  August 
'-'?.    INS).      The    slightly    adherent    omentum   was   easily 

separated,  the  cyst  was  tapped,  and  about  ten  litn 
brownish  fluid  escaped.  A  Iter  evacuation  of  the  cyst 
the  transverse  colon  could  be  seen  immediately  behind 
the  s\  mphysiS  pubis.  The  meSO-COlon  had  been  separated 
with  the  omentum.  The  cyst  was  separated  from  the 
attachments  with  neighboring  organs.  Trouble- 
some haemorrhage  occurred  only  from  the  deeper  portion 
of  the  wound,  near  the  vertebral  column,  where  a  ligature 
ii,  mas8i  was  applied  and  several  vessels  tied  ;  the  cavity 
of  the  wound,  the  si/e  of  two  lists.  v\  as  dusted  with 
iodoform.  Death  from  peritonitis  occurred  at  the  ex- 
piration of  ninety-six  hours.  At  the  necropsy  a  portioB 
of  healthy  pancreatic  tissue  was  found  ligatured  with 
the  catgut.  The  interior  surface  of  the  cyst  showed,  for 
the  most  part,  a  smooth  surface  without  epithelium.  At 
different  points  it  presented  prominences  which  contained 
glandular  tissue. 

Case  1".  i  Reported  by  Sal/.cr  from  Billroth's  <: 
A  woman,  thirty  three 'years  of  age,  unmarried,  suffered 
from  an  attack  of  typhus   fever  when   shew..- 
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of  age.  On  admission  into  the  hospital  she  stated 
that  during  her  convalescence  she  noticed  a  swelling  the 
size  of  a  iroose-egg  in  the  middle  of  the  abdomen  above 
the  umbilicus,  which  disappeared  in  a  few  weeks.  Four 
years  later  the  swelling  reappeared  in  the  same  place ;  it 
was  now  the  size  of  a  list,  but  little  movable,  and  ren- 
dered the  umbilical  region  prominent.  The  size  of  the 
tumor  increased  gradually,  until  four  years  ago  it  had 
attained  the  size  of  a  foetal  head,  and  had  descended  be- 
low- tiic  umbilicus.  A  sensation  of  weight  in  the  stom- 
ach, vomiting,  aud  pain  in  the  abdomen  had  been  the 
most  prominent  symptoms  during  the  last  fourteen  days. 
Menstruation  was  regular.  Before  the  operation  a  sys- 
tematic and  careful  examination  showed  no  disease  in  any 
other  organ.  The  circumference  of  the  abdomen  below 
the  umbilicus  was  ninety  centimetres  (thirty-five  and  a 
half  inches).  An  unusually  large  vessel  was  detected  in 
the  abdominal  wall  in  the  left  hypochondrium,  which 
pulsated  strongly,  and  over  which,  oil  auscultation,  a 
bruit  could  be  heard.  The  abdomen  was  prominent,  es- 
pecially in  the  median  line.  Ou  palpation  the  swelling 
Has  recognized  as  a  round,  smooth,  fluctuating  tumor, 
which  was  in  direct  contact  with  the  anterior  abdominal 
wall,  aud  could  be  moved  slightly  from  side  to  side. 
Percussion  dulness  existed  over  the  entire  area  of  the 
tumor.  Both  lumbar  regions  were  resonant.  Spleen 
and  kidney  dulness  normal.  A  vaginal  and  rectal  ex- 
ploration showed  that  the  uterus  was  pushed  toward  the 
right  side,  but  movable.  Behind  the  uterus  a  firm  tumor 
could  be  felt.  The  diagnosis  made  at  the  time  was  uni- 
locular cyst  of  the  left  ovary.  Laparotomy  was  per- 
formed on  June  5,  1885.  Median  incision  exposed  the 
omentum  over  the  cyst,  slightly  adherent.  An  opening 
was  made  in  the  omentum  with  blunt  instruments, 
through  which  the  cyst-wall  became  visible.  The  hand, 
introduced  through  this  opening,  showed  the  existence  of 
firm  adhesions  of  the  cyst-wall  to  the  neighboring  organs. 
After  enlarging  the  external  incision  the  gastro-colic  liga- 
ment could  be  seen  stretched  over  the  cyst.  The  trans- 
verse colon  lined  the  lower  border  of  the  cyst,  and  had 
descended  behind  the  symphysis  pubis.  "When  this  por- 
tion of  the  intestine  was  elevated,  it  was  seen  that  the 
cyst  belonged  to  the  meso-colon.  The  separation  of  the 
cyst  presented  many  difficulties,  consequently'  its  size  was 
reduced  by  tapping,  the  opening  was  closed  with  press- 
ure-forceps, and  enucleation  was  begun  through  a  verti- 
cal slit  in  the  gastrocolic  ligament.  Numerous  mass-liga- 
tures had  to  be  applied  to  arrest  troublesome  haemorrhage. 

On  the  left  side  of  the  cyst  the  same  enlarged  vessel 
was  met  with  that  could  be  felt  externally  ;  it  was  found 
so  intimately  adherent  to  the  cyst-wall  that  it  could  not 
be  isolated ;  a  double  ligature  was  therefore  applied 
around  it  and  the  accompanying  veins,  and  the  vessels 
wen  divided  between  the  ligatures.  To  facilitate  the 
deep  dissection  the  incision  was  enlarged  upward,  and 
the  cyst  opened  and  emptied,  with  the  patient  lying  upon 
the  side.  The  hand  was  introduced  into  the  cyst,  when 
it  was  found  that  the  attached  portion  extended  in  an  up- 
ward direction.  The  artery  previously  ligated  had  to  be 
tied  again  higher  up.  In  completing  the  tedious  enucle- 
ation no  pedicle  was  found. 

From  the  position  it  could  be  ascertained  that  the  base 
of  the  cyst  was  in  the  vicinity  of  the  pancreas.  After 
careful  arrest  of  haemorrhage  at  the  bottom  of  the  wound, 
and  the  usual  toilet  of  the  peritoneum,  the  external 
wound  was  closed  completely,  no  drainage  being  used. 
The  patient,  who  was  suffering  considerably  from  shock, 
rallied  after  the  administration  of  stimulants.  In  the 
evening  the  temperature  was  37.6°  C.  (99. 7°  F.);  pulse,  72  ; 
pain  in  abdomen,  aud  nausea.  Restless  during  the  night. 
During  the  next  few  days  the  pulse  was  more  frequent, 
there  were  jaundice  and  diarrhoea,  great  restlessness,  and 
collapse,  which  terminated  in  death  on  the  sixth  day 
after  the  operation.  At  the  autopsy  extensive  purulent 
peritonitis  was  found  to  have  been  the  cause  of  death. 
In  the  transverse  meso-colon  a  hole  was  found  through 
which  a  list  could  be  passed.  Through  this  opening  a 
cavity,  the  size  of  a  fist,  was  entered,  the  walls  of  which 
were  infiltrated  with  blood  aud  pus.   In  the  bottom  of  this 


cavity  the  exposed  pancreas  was  seen,  which  appeared 
to  be  divided  transversely  belaud  the  head.  Along  the 
margin  of  the  pancreas  the  splenic  artery  and  vein  were 
found  and  ligated,  and  portions  of  both  vessels  were 
excised.  The  middle  portion  of  the  pancreas  was  ab- 
sent. A  part  of  the  tail  of  the  organ,  five  centimetres  in 
length,  remained.  The  spleen  was  enlarged  to  twice  its 
normal  size,  but  was  otherwise  normal  in  structure.  The 
other  organs  were  healthy.  A  microscopical  examina- 
tion of  the  cyst  showed  that  its  walls  contained  pancre- 
atic tissue.  Its  inner  surface  was  not  lined  with  epithe- 
lial cells. 

Case  11.  (Reported  by  Kramer,  operation  performed 
by  Ilahn.6")  A  girl,  sixteen  years  of  age,  after  an  attack 
of  vomiting  and  pain  in  the  abdomen,  noticed  a  gradual 
distention  of  the  upper  portion  of  the  abdominal  cavity. 
The  size  of  the  tumor  and  the  area  of  dulness  correspond- 
ing were  about  the  same  as  in  my  case.  The  dulness 
appeared  to  be  continuous  with  the  hepatic  dulness.  A 
diagnosis  was  made  of  echinococcus  cyst  of  the  liver. 
Laparotomy  was  performed,  and  the  omentum  was  di- 
vided between  the  stomach  and  the  transverse  colon. 
About  two  litres  of  an  albuminous  fluid  were  removed 
by  tapping.  The  cyst  was  stitched  to  the  margin  of  the 
abdominal  wound,  incised,  aud  drained.  The  patient  re- 
covered, with  an  external  pancreatic  fistula  which  con- 
tinued to  secrete  pancreatic  juice  for  four  months. 

Pathology  and  Morbid  Anatomy. — Cysts  of  the  pancreas 
always  result  from  retention  of  the  secretion  and  subse- 
quent dilatation  of  the  duct,  or,  in  case  of  laceration  of 
this  structure,  from  extravasation  of  the  secretion  into 
the  parenchyma  of  the  gland  aud  subsequent  distention  of 
its  capsule.  The  size  of  the  cyst  is  modified  by  the  char- 
acter and  seat  of  the  obstruction,  and  by  its  relative  posi- 
tion to  the  secreting  gland-structure.  The  walls  of  the 
cyst  are  usually  thinned  from  over-distention  in  cases  of 
rapidly  growing  cysts,  or  much  thickened  when  the 
grow  th  of  the  tumor  has  been  slow  and  accompanied  by 
chronic  proliferation  and  induration  of  the  connective 
tissue.  The  cyst-walls  in  chronic  cases  may  become 
cartilaginous,  or  even  ossified.  The  inner  surface  is 
either  smooth,  or  it  presents  evidences  of  degeneration 
similar  to  those  which  occur  on  the  internal  surface  of 
arteries  iu  the  later  stages  of  endarteritis.  If  the  canal 
of  AVirsung  is  obstructed  at  or  near  its  proximal  end,  the 
entire  duct  and  its  branches  may  become  dilated,  pre- 
senting the  appearance  of  varicose  veins,  or  a  more  uni- 
formly rounded  cyst  may  form,  of  the  size  of  an  orange 
or  of  a  child's  head,  or  even  so  large  as  to  occupy  the 
whole  abdominal  cavity,  as  in  Bozeman's  case.  As  the 
cyst  increases  in  size,  the  gland-structure  disappears  by 
absorption  in  consequence  of  intra-cystic  pressure.  The 
same  cause  which  constitutes  the  obstruction  will  often 
also  lead  to  destruction  of  the  parenchyma  of  the  organ, 
by  inducing  a  chronic  interstitial  pancreatitis,  which  is 
followed  by  cirrhosis  or  fatty  degeneration  of  the  organ. 
Yirchow61  alludes  to  cysts  of  the  pancreas  under  the 
name  of  ranula  pancreatica,  and  describes  two  essential 
and  distinct  varieties.  In  the  first  class  the  entire  duct 
is  found  dilated,  with  occasional  points  of  constriction, 
and  resembles  in  appearance  a  rosary.  In  the  second 
variety  the  outlet  of  the  excretory  duct  is  obstructed, 
and  behind  the  seat  of  obstruction  the  duct  undergoes 
cystic  dilatation.  He  mentions  a  case  that  came  under 
his  observation  in  which  such  a  cyst  had  attained  the  size 
of  a  fist.6-  He  believes  that  cicatricial  contractions  or 
pressure  of  tumors  upon  the  duct  constitute  the  most 
frequent  source  of  obstruction.  Pancreatic  juice  in  its 
purity  is  only  found  in  small  aud  recent  cysts.  Later 
on,  in  old  or  large  cysts,  various  accidental  products  are 
added.  Albuminoid  degeneration  or  suppuration  not  in- 
frequently takes  place,  or  haemorrhage  may  occur,  so 
that  the  contents  of  the  cyst  assume  a  bright-red  or  choc- 
olate-colored appearance.  Pepper  found  in  such  a  cyst 
numerous  crystals  of  lueruatoidin,  while  Hoppe  found 
in  another  instance  urea,  in  the  proportion  of  0.12  per 
cent.,  as  one  of  the  constituents  of  the  contents  of  the 
cyst.  The  pressure  of  the  cyst  upon  the  neighboring 
organs  will  result  in  secondary  pathological  conditions 


479 


Pancreaa> 

1'illK  Tril", 


REFERENI  E   HANDBOOK   OP   THE    MEDICAL   BCIENl  E8 


whii  h  w  ill  interfere  with  the  phj  siol 

of  the  functions  ol  other  organs   thus  endangerinj 

life  of  the  patient, 

,  s  w  hicb  resull  in  the  format 
.-in. ill  cysts  of  the  pancreas,  or  cysts  which  resull  from 
compression  by  tumors  which  in  themselves  do  not  ad- 
mil  of  an  operation  for  their  removal,  and  al  the  same 
time  constituti  ••  of  danger  to  life,  do  nol  a 

within  th  of  this  article,     [n  the  latter  instance 

the  cysl  is  simph  a  sequence  of  the  primary  cause,  and 
as  Buch  ii  "ill  seldom,  if  ever,  become  thi  direcl 

ment.     Th  es  of  retention  in 

cysts  annual  rative  treatment   are  such  as,  in 

themselves,  do  not  imperil  the  life  of  the  patient.     'I 

I.  ( (bstruction  to  the 
\\<<\\  of  the  Becretion  from  impaction  of  calculi  in  the 
common  duct  or  its  branch   .    2.   Partial  or  complete 
obliteration  of  a  portion  of  the  duct  from  cicatricial  i 

8.  Sudden  or  gradual  obstruction  of  the  duct, 
without  diminution  of  its  lumen,  from  displacement  of 
the  pancreas. 

1.  Calculi.  The  impaction  of  the  pancreatic  duct  at 
its  outlet  may  be  caused  by  the  presence  of  a  biliary  cal- 
culus in  the  ductus  communis  choledochus,  at  the  junc- 
tion of  the  former  with  the  latter.  A  case  of  this  kind 
has  been  reported  by  Engel  '"  In  such  cases  the  obstruc- 
tion gives  rise  toretenti »f  the  secretions  from  the  liver 

and  the  pancreas,  and  dilatation  of  the  excretory  ducts  in 
both  organs.  Calculous  concretions  in  the  pancreatic 
ducts  ha\  c  been  frequently  observed  to  give  rise  to  reten- 
tion-cysts. Johnson6*  has  collected  thirty-five  cases  in 
w.liich,  upon  post  mortem  examination,  stony  concretions 
were  found  in  the  pancreas.  Encrustations  are  not  as 
frequenl  as  free  concretions.  Gendrin  has  described  a 
pancreatic  cyst  in  which  the  normal  pancreatic  secretion 
was  converted  into  a  fatty,  chalky  pap.  The  causes 
which  produce  a  concretion  in  the  pancreatic  duct  are 
chemical  changes  in  the  secretion  itself,  or  an  obstruction 
to  its  tree  exit  by  inflammatory  changes  in  or  around  the 
common  duct.  The  degree  of  dilatation,  other  things 
being  equal,  is  in  direct  proportion  to  the  completeness 
of  the  obstruction  to  the  outflow  of  the  secretion.  It 
may  he  well  to  allude  to  the  possibility  that  insome  in- 
stances a  pancreatic  calculus  may  remain  stationary  for 
an  indefinite  period  of  time  in  the  duct,  and  give  rise  to 
ii"  bj  mptoms,  and  only  partial  obstruction,  until,  by  the 
action  of  some  di  termining  cause,  it  is  forced  into  a  posi- 
tion where  it  effects  complete  mechanical  obstruction  to 
the  outflow  of  the  fluid,  and  a  rapid  increase  in  the  size 
of  the  cyst.     As  an  impacted  biliary  calculus  may  give 

rise   I"   pancreatic  obstruction,  SO  a   pancreatic   calculus. 

when  it  is  impacted  at  a  point  where  compression  of 
the  common  bile-duct  can  take  place,  will  product 
terns  and  dilatation  of  the  gall-bladder  and  bile-ducts. 
Mecki  ed  such  a  case. 

Among  the  specimens  of  pancreatic  cysts,  so  far  exam- 
ined, which  ware  caused  by  concretions,  none  had  at- 
tained  the  Bize  of  those  which  have  hem  submitted  to 
surgical  treatment.  As  in  most  of  these  preparat 
the  calculi  did  not  completely  fill  the  calibre  of  the  duct, 
they  cause, i  ,,niy  partial  obstruction,  which  fact  would 
furnish  an  explanation  of  the  slow  growth  and  comp 
tively  small  si  tumor     In  the  specimen  described 

by  Q  appears  that  the  common  duct  was  com- 

pletely e|,.se,  l  by  two  calculous  concretions  at  its  entrance 
into  the  duodenum,  and  this  cyst  had  attained  consider- 
able size;  in  fact,  it  is  the  largest  cyst  on  record  in  which 
it  was  provi  d  that  the  dilatation  was  caused  by  the  pres- 
ence "I    a   calculus.      As  in    the  successful   operation   on 

i  of  the  pancreas  it  was  impossible  to  ascertain  the 
exai  t  nature  of  the  obstruction,  the  possibility  of  reten- 
tion from  a  calculus  cannot  lie  eliminated  with  certainty. 
'.'    cicatricial  Contraction.     Cicatricial   contraction  is 
always  the  result  of  an  antecedent  inflammation.     The 

ri\  may  he  located  in  the  peri  pane  reatic  tissue  or  in 
the  substance  of  the   gland   itself.      1  loppe ' '  made  a  i 
mortem   examination   of  a   patient    who   had  been  deeply 

jaundiced  during  lite.  The  gall-bladder  and  bile-ducts 
were  distended  with  bile  which  contain'  I  the 


-  atk  dud  was  aKo  eylindrically  dilated,  and 
of  its  branches  wen-  distended  into  cyst*  the  si/ 
hazel  nut.     The  cause  of   retention  of   both   secretion! 

ound   in   a  dense  cicatrix  which  surrounded  both 
t  their  duodenal  termination.     Interstitial  inflam- 
mation in  the  gland  itself,  and  subsequent  oicatrii ■:.. 
traction,  is  one  of  the  most  frequent   causi  *  ol  r<  t( 
W  yssM  |,as  reported  a  case  in  which  the  interstitial  in'. 
flammation  was  limited  I  (he  head  of  the 

pancreas,  through  which  the  common  bile-duct  and  the 
duct  of  WTirsung  passed,  and  which  had  resulted  iii  dila- 
tation of  the  latier  and  ol  its  branches,  which  sigaii 

1  the  bile-duct,  producing  in  this  mam 
icterus.     Becourt"  has  given  a  description  of  a  similar 
specimen  which  d   in  the  Strassburg  Pathologi. 

cal  .Museum.     The  patient  had  died  of  ict<  rus.     'I  i 
bladder  and  bile-ducts  were  found  distended;  thi 
creas  was  converted  into  a  dense  tissue  which,  b<  ii 
into,  presented  a  chalky  deposit  four  to  eight  in< 
length  and  of  a  yellowish  color.     The  duct  of  Wirsuna 
was  dilated  to  such  an  extent   as  to  form  a  largi 
which  occupied  the  whole  length  of  the  pancn 
walls  being  inseparable  from  the  substance  of  the  _ 
In  this  case  the  interstitial  inflammation  was  mori 
sive  and  the  cyst  was  much  larger.     In  the  cases  reported 
by  Pepper  and  Bjett  the  obstruction  was  due  to  the  saUM 
cause.      In  Curnow  V   case  the  common  duet  had  1 
obliterated  at  its  entrance  into  the  duodenum  by  catarrhal 
inflammation.     The  pancreas  was  atrophied,  and  its  duct 
was  filled  with  numerous  calculi.     The  pancreatic  juice 
had    become    inspissated.      The    cystic   duct   of   th- 
bladder  was  impermeable,  while  in  the  common  bile-duct 
a  number  of  small  gall-stones  were  found. 

I  have  failed  to  find   in   the  literature  an  allusion  to 
stricture  of  the  duct  the  result  of  traumatism.     The  pan- 
creas is  an  exceedingly  slender  organ,  of  loose  and 
what    friable    texture,  and    heme,   although   remotely  lo- 
cated and  well-protected  by  surrounding  organs,  I  am  of 
the  opinion  that  it  is  more  frequently  the  seat  of  injury 
than   has  been  generally  supposed.      If  the  stomach  is 
empty  ami  the  abdominal  muscles  relaxed,  a  blow  over 
the  region  of  the  pancreas  may  result  in  serious  contusion 
or  laceration  of  the  organ,  without  rupture  of  it- 
lope.     Again,  a  well-directed  blow  over  either  extremity 
of  the  gland  may  cause  a  laceration  of  its   tiss 
traction-force,  the  organ  being  securely  fixed  in  its  place 
by  firm  connective-tissue  attachments.     The  clinical  his- 
tory of  several  cases  of   rapidly  growing  cysts  tends  m 
prove  that  obstruction  occurred"  in  this  manner.     If  the 
duct  escapes  injury,  the  cicatricial  contraction  attending 
ami   following  the  reparative  process  in   the   laci 
gland  tissue  will  gradually  compress  the  duct,  or  by  lat- 
eral traction  change  its  direction   and   thus  impede  the 
Outflow  of  the  secretion.      If  the  duel   is  ruptured  at  the 
time  of  injury,  its  lumen  may  become  completely  tilled 
by  a  thrombus,  which  renders  it  impermeable,  giving  rise 
to  retention  and  extravasation  of  the  secretion  primarily, 
and  secondarily  to  definitive  occlusion  of  the  duct  by  cic- 
atricial contraction  at   the  point  of  injury.     I  am  quite 
convinced    that,  in    the  case  which    I    have  reported,  the 
retention  was  the  direct   result   of  traumatic  stricture  of 
the  common  duct.     Although  this  view  is  not  supported 
by  evidence  from  postmortem  examinations,  it 
firmed  by  the  analogous  production  of  cysts  in  oth< 
lions.      It  is  evident  that  this  class  of  cases  would  furnish 
the   most    favorable   conditions  for  successful    s 
treatment. 

3.    Obstruction    from    Displacement  of  the  Pai 
As  the  pancreas  is  retained,  in  its  normal  transvers 
lion  by  the  surrounding  organs  and  connective-tiss 
tachments,  a  relative  change  of  position  of  portions  of  the 
gland  would  result   in  a  bending  of  the  organ,  and  ob- 
struction in  the  duct  at  the  point  of  flexion.     Thi 
dition   was    the   cause   of   retention   in   a   case    related  by 
Engel,1'  who  found  in  a  woman,  sixty  years  of  age.  that 
I  of  the  pancreas  was  directed  upward,  forming* 
right  angle  with  the  remaining  portion  of  the  gland.  _  A 
dislocation  of  this  kind  can  occur  in  one  of  the  following 
wa\  s  : 
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a.  Abnormal  relaxation  of  the  connective-tissue  at- 
tachments of  the  gland,  permitting  a  portion  of  the  organ 
to  descend  by  its'  own  weight  lower  in  the  abdominal 
cavity. 

b.  Pressure  upon  the  gland  by  tumors  or  exudations. 

c.  Cicatricial  contractions  in  the  substance  of  the  organ 
or  in  the  peri-pancreatic  space. 

That  the  whole  pancreas  can  become  displaced  is  proven 
by  the  case  reported  by  Dobrzycki.12  A  man,  fifty  years 
of  age,  fell  a  distance  of  some  yards.  Symptoms  similar 
to  (hose  of  a  floating  kidney  appeared  after  the  accident. 
By  palpation  the  displaced  organ  could  be  located.  Sa- 
line fluid  resembling  pancreatic  juice  was  vomited.  In  the 
hypogastrium  a  movable  tumor,  corresponding  in  position 
and  shape  to  the  pancreas,  could  be  felt. 

The  experiments  made  by  the  author  "  for  the  purpose 
of  ascertaining  the  effect  of  complete  and  permanent  ob- 
struction of  the  pancreatic  duct  have  demonstrated  con- 
clusively that  obstruction  is  not  the  only  nor  the  most 
important  element  in  the  causation  of  a  pancreatic  cyst. 
That  the  ligated  portion  of  the  pancreas  continued  to  se- 
crete pancreatic  juice  was  demonstrated  by  the  experi- 
ments on  external  pancreatic  fistula},  and  yet,  in  many 
cases  of  ligation  of  the  pancreas,  in  not  a  single  instance 
was  a  cyst,  or  even  an  attempt  at  the  formation  of  a  cyst, 
observed.  The  only  physical  evidence  of  obstruction 
was  apparent  in  a  moderate  and  uniform  dilatation  of  the 
duct  behind  the  ligature.  The  most  important  etiologi- 
cal factor  in  cases  of  cyst  of  the  pancreas  must  be  .sought 
in  an  arrest  of  absorption  of  the  pancreatic  juice,  due 
either  to  a  transformation  of  this  fluid,  by  the  admixture 
of  pathological  products,  into  a  substance  which  is  inca- 
pable of  being  absorbed,  or  to  a  loss  of  function  in  this 
direction  of  the  vessels  which  perform  the  task. 

The  obstruction  in  the  pancreatic  duct  may  cause  re- 
tention and  accumulation  of  pathological  products,  but 
can  never  be  the  sole  cause  of  retention  of  pancreatic 
juice  in  an  otherwise  healthy  portion  of  the  pancreas. 
In  the  cases  in  which  normal  pancreatic  tissue  was  found 
in  the  cyst-walls,  it  was  more  than  probable  that  the 
pathological  condition  which  had  caused  the  obstruction 
did  not  effect  complete  physiological  detachment  of  the 
peripheral  portion  of  the  pancreas  ;  in  other  words,  the 
obstruction  was  not  complete.  In  cases  in  which  com- 
plete physiological  detachment  has  taken  place,  either  by 
the  application  of  a  ligature  or  through  complete  obliter- 
ation of  the  duct  by  pathological  conditions,  parenchym- 
atous degeneration  and  atrophy  in  the  detached  portion 
are  such  constant  results  that  the  exceptions  to  this  rule 
must  indeed  be  few,  if  any. 

Biar/nosis. — The  question  of  diagnosis  can  only  be  en- 
tertained in  cases  in  which  the  cyst  has  attained  very 
considerable  proportions.  The  most  important  points  to 
he  taken  into  consideration  are  the  history  of  the  cast', 
the  anatomical  location  of  the  tumor,  and  its  relations  to 
tin'  surrounding  organs.  The  cases  which  have  been  re- 
ported have  occurred  exclusively  in  adults.  Sex  appears 
to  exert  no  determining  influence.  In  a  number  of  cases 
the  clinical  history  alludes  distinctly  and  forcibly  to  trau- 
matism as  the  exciting  cause.  In  Gussenbauer's  case  the 
beginning  of  the  illness  was  traced  to  indiscreet  eating 
and  drinking. 

In  all  instances  of  cystic  tumors  in  the  region  of  the 
pancreas,  close  inquiry  should  be  made  to  ascertain  the 
existence  of  antecedent  inflammatory  affections  of  the 
organ,  or  of  parts  in  its  immediate  vicinity.  A  history 
pointing  toward  the  existence  of  a  biliary  or  pancreatic  cal- 
culus will  also  prove  valuable  in  arriving  at  positive  con- 
clusions. Rapid  growth  of  the  tumor  speaks  in  favor  of 
its  pancreatic  origin.  In  Gussenbauer's,  Kulenkampff's, 
and  my  Own  cases,  the  tumor  attained  an  enormous  size 
within  a  few  weeks.  Considering  the  relations  of  these 
cysts  to  important  surrounding  organs,  it  is  remarkable 
that  they  give  rise  to  no  serious  symptoms  aside  from 
thi-  pressure  they  exert  upon  adjacent  organs.  Pain  is 
not  a  constant  symptom,  and  when  it  is  present  it  is  due 
more  to  the  causes  which  produce  the  cyst  than  to  the 
cyst  itself.  In  this  respect  cysts  of  the  pancreas  form  a 
counterpart  to  malignant  disease  when  it  affects  this  or 
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neighboring  organs.  Emaciation  is  due  either  to  co-ex- 
isting affection  of  the  gland,  or  to  the  impairment  of 
function  of  important  organs  by  pressure  from  the  cyst. 
It  is  never  as  marked  in  these  cases  as  in  malignant  dis- 
ease. The  supervention  of  fatty  stools  would  point  to- 
ward the  existence  of  some  co-existing  serious  lesion  of 
the  pancreas  rather  than  to  the  existence  of  a  simple  cyst 
of  the  organ.  This  symptom  was  not  present .  or  it  was 
overlooked,  in  all  cases  which  have  been  operated  upon. 
Of  28  cases  of  stearrhcea  which  were  compiled  by  Ance- 
let,  1G  were  examined  post-mortem.  In  5  of  these  then; 
was  occlusion  of  the  ductus  choledochus  and  pancreati- 
cus ;  in  3,  occlusion  of  the  pancreatic  duct  alone  ;  in  1,  in- 
flammation of  the  pancreas  and  some  of  the  adjacent  or- 
gans. In  the  remaining  cases  disease  of  the  liver  and  of 
the  bowels,  or  only  marasmus,  was  found.  In  13  cases  of 
pancreatic  calculi  collected  by  Johnston,  in  only  3  wen; 
fatty  stools  observed  ;  in  6  cases  diarrhoea,  in  4  cases  me- 
hrna,  and  constipation  in  the  remaining  6.  The  presence 
of  fat  in  the  stools  is  a  symptom  of  great  importance  in 
the  recognition  of  pancreatic  disease,  but  that  it  is  not  of 
absolute  diagnostic  significance  is  proved  by  the  well- 
known  fact  that  the  same  condition  will  follow  upon  the 
obstruction  of  the  biliary  passages  and  affections  which 
impair  the  functional  activity  of  other  organs  of  digestion. 

Obstruction  of  the  principal  duct  impairs  digestion 
more  than  when  its  distal  extremity  or  one  of  the  acces- 
sory ducts  is  involved.  The  actual  illness  of  the  patient 
is  usually  preceded,  for  a  variable  length  of  time,  by 
more  or  less  marked  symptoms  of  gastro-intestinal  de- 
rangement, accompanied  in  some  instances  by  pain  in  the 
region  of  the  pancreas. 

A  peculiar  color  of  the  skin,  which  is  believed  by  some 
to  be  characteristic  of  the  pancreatic  disease,  must  be 
mentioned,  as  it  was  observed  in  several  cases  of  calcu- 
lous affection  and  cysts  of  the  pancreas.  The  appear- 
ance presented  by  these  patients  is  variably  described 
as  being  unhealthy,  pale  yellow,  dirty,  or  earthy.  The 
intimate  relations  of  the  cyst  to  the  cceliac  plexus  will 
explain  the  cause  of  cadiac  neuralgia,  which  is  met  with 
in  some  of  these  cases.  Atrophy  of  the  cceliac  plexus, 
from  long-continued  pressure,  may  give  rise  to  melituria, 
for  the  same  reason  that  Klebs  has  affirmed  that  partial 
extirpation  or  atrophy  of  the  cceliac  plexus  will  cause  the 
presence  of  sugar  in  the  urine.  Divers  diseases  of  the 
pancreas  have  also  been  known  to  produce  diabetes  mel- 
litus.  Cases  of  this  kind  have  been  reported  by  Cowley 
(1788),  Bright,  Eliotson,  Frerichs,  Fles,  Hartsen,  Silver, 
Recklinghausen,  Munk,  Seegen,  and  Friedreich.  Klebs 
demonstrated  by  his  experiments  that  complete  extirpa- 
tion of  the  pancreas,  or  ligature  of  its  duet,  invariably 
gave  negative  results  as  far  as  diabetes  was  concerned, 
and  this  may  account  for  the  fact  that  no  sugar  was 
found  in  the  urine  of  the  cases  reported  under  this  bead. 
The  cyst,  when  examined  early,  before  it  has  attained 
considerable  size,  is  always  found  in  the  region  normally 
occupied  by  the  pancreas.  The  exact  location,  however, 
is  not  always  uniform,  as  it  will  depend  upon  the  por- 
tion of  the  pancreas  from  which  the  cyst  has  taken  its 
primary  origin.  It  may  be  situated  below  the  right  lobe 
of  the  liver,  as  in  Kulenkampff's  case  ;  in  the  epigastric 
region,  as  in  Gussenbauer's  case;  or  in  the  left  bypo- 
chondrium,  as  noted  in  my  case.  "When  the  tumor  has 
attained  a  large  size,  or  occupies  the  whole  abdominal 
cavity,  it  will  be  difficult,  and,  in  the  latter  instance,  im- 
possible, to  determine  by  any  known  means  its  primary 
origin.  In  such  cases  it  is  of  paramount  importance  to 
study  its  relations  to  adjacent  organs.  The  tumor  is  al- 
ways and  invariably  situated  in  the  bursa  omentalis,  and 
from  this  point,  as  it  increases  in  size,  it  encroaches  upon 
the  space  occupied  by  adjacent  organs.  The  stomach  is 
pushed  forward  in  all  cases,  and  later  to  the  right.  The 
transverse  colon  is  displaced  downward,  the  spleen  to  the 
left,  and  the  diaphragm  and  contents  of  the  chest  up- 
ward. The  cyst  being  in  direct  contact  with  the  dia- 
phragm, it  usually  ascends  and  descends  with  the  respi- 
ratory movements  of  the  chest. 

[n  doubtful  cases  it  will  become  necessary  to  inflate 
the  stomach  and  colon,  with  a  view  to  ascertain   their 

481 


Pancreas. 
Panereaa< 


REFERENCE   HANDBOOK   OP   THE   MEDICAL   SCIEN<  E8. 


ion  i"  tin-  cyst.     If  the  patient  is  a  female, 
and  the  tumor  occupies  the  entire  abdominal  cavity,  it 

will  simulate  cystic  dis t  the  ovarj  bo  closely  that 

a  differential  diagnosis  between  the  two  is  impossible. 
The  cases  reported  bj  Luecki  Bozeman,  and  Rokitansky 
furnish  adequate  proof  ol  the  correctness  of  this  state- 
ment. The  proximity  of  the  abdominal  aorta  is  Buch 
t  ii.-ii  the  impulse  of  the  arten  is  imparted  to  the  tumor, 
which,  however,  pulsates  only  in  one  direction — away 
from  the  artery— a  facl  which  will  always  distinguish  it 
from  aneurism.  I  nless  the  cysl  is  exceedingly  tense, 
a  sense  of  fluctuation  is  always  imparted  by  palpation. 
Palpation  is  rendered  difficult  on  account  of  the  deep  lo- 
cati if  the  pancreas  and  the  rigidity  of  the  recti  ab- 
dominis muscles.  The  normal  pancreas  can  be  felt  only 
under  certain    favorable    conditions.     Concerning   this 

point    Sir  William  jenner  says  ;    "  IJy  deeply   depressing 

the  abdominal  walls  aboul  a  hand's-breadth  below  the 
umbilicus,  by  then  rolling  the  subjacent  parts  under  the 
hand  (the  stomach  and  colon  must  be  empty),  it  mighl  be 
possible  to  detect  it  in  an  individual  who  is  thin,  and 
whose  tissues  arc  lax."  Incase  the  examination  is  Ten- 
dered difficult  on  accounl  of  great  rigidity  of  the  abdom- 
inal muscles,  this  obstacle  can  be  overcome  by  examin- 
ing the  patient  under  the  influence  of  an  anaesthetic.  An 
exploratory  puncture  with  it  fine  and  perfectly  aseptic 
needle  of  a  hypodermic  syringe  will  not  only  add  mate- 
rial diagnostic  information  by  revealing  the  character  of 
the  cyst-contents,  but  the  procedure  will  also  settle  the 
question  as  to  the  existence  or  absenceof  adhesions  be- 
tween the  cyst-walls  and  the  parietal  peritoneum.  In 
the  differential  diagnosis  the  following  affections  will 
come  up  for  consideration  :  l.  Malignant  disease  of  the 
pancreas  or  adjacent  organs  ;  ~.  aneurism  ;  3,  echinococ- 
CUS  of  the  liver,  spleen,  or  peritoneum;  4,  affections  of 
the  retro  peritoneal  lymphatic  glands;  •">,  hydro- or  pyo- 
nephrosis ;  <;.  cystic  disease  of  the  suprarenal  capsule  ;  7, 
circumscribed  peritonitis  with  exudation;  8,  ascites ;  9, 
c\  stic  disease  of  the  ovary. 

1.  Malignant  Disease  of  the  Pancreas  or  Adjacent  Or- 
gans, Carcinoma  or  sarcoma  of  the  pancreas  or  adjacent 
organs,  as  in  every  other  locality,  always  manifests  iis 
presence  by  its  most  characteristic  clinical  features — 
pain,  emaciation,  and  progressive  local  ami  general  in- 
fection. '1 'he  age  of  the  patient  and  the  previous  history 
of  the  case  will  also  furnish  important  diagnostic  in- 
formation. Large  pancreatic  cysts  arc  unilocular,  while, 
on  the  other  hand,  if  a  malignant  tumor  has  undergone 
cystic  degeneration,  usually  more   than   one  cyst  can  be 

recognized.  Hardness  and  irregularity  of  the  surface 
speak  in  favor  of  malignancy  ;  on  the  other  hand, 
smoothness  and  a  regular  round  or  oval  contour  of  the 

tumor  are  constant  features  of  a  pancreatic  cyst.  The 
time  which  has  elapsed   since  the  beginning  of  the  illness 

is  also  of  importance.  A  rapidly  growing  pancreatic 
cysl  will  as. miic  a  size  in  two  or  three  weeks  which, 
even  for  a  malignant  tumor,  would  require  as  many 
months. 

2.  Aneurism.  An  aneurism  of  the  abdominal  aorta  can 
be  distinguished  from  a  pulsating  pancreatic  cyst  by  its 
pulsations  being  felt  in  all  directions,  anil  by  the  presence 
of  a  bruit.  A.s  a  further  test,  the  suggestion  of  Dr.  Pepper 
may  be  resorted  to.  which  consists  in  placing  tin-  pa 
tient  in  the  genu-pectoral  position,  when  the  tumor,  by 

gravitation,  will  leave  the  aorta  and  all  pulsation  wi'll 
cease.      Steady   pressure   will   diminish  the  volume  of  an 

aneurism,  but  will  have  no  effect  on  a  cysl  id'  the  pan- 
creas 
:}.  Bchinococcus  Cysts.     An  echinococcus  cyst  of  the 

liver,  spleen,  or   peritoneum  could  be  easily  mistaken  for 

a  cyst  of  the  pancn  as  The  peculiar  fremitus  sometimes 
felt  on  palpating  an  ech  is  cyst  should  always  be 

sou-ht  for.      Multiplicity  of  cysts  would  decide  in  favor 

of  something  else  than  a  pancreatic  cyst.  The  presence 
of  booklets  in  the  aspirated  fluid  would  furnish  positive 

evidence    of    an    echinococcus    cyst,    while    their    absence 

would  not  exclude  i he  possibility  of  the  tumor  being  a 
Sterile   echinococcus   cyst      As  the   surgical   treatment  in 

both   instances  would  be  identical,  it  is  sufficient,  for 


practical  purposes,  to  narrow  the  diagnosis  down  to  a 
probable  existence  ol  either  affection. 

1.  Affections  of  the  Retro-peritoneal  Lymphatic  < . 
Neoplasms,  Inflammation,  suppuration,  or  hypertrophy 
of  the  retro-peritoneal  glands  behind  the  pancreas  might 
simulate  a  pancreatic  cyst,  and  as  a  wrong  diagm 
such  an  event  mighl  prove  disastrous  to  the  patient  and 
reflect  discredit  upon  the  surgeon,  every  diagnostic  re- 
source  should   be   exhausted    in   order  to    prevent   such 
error.     Enlargement  of  the  lymphatic  glands,  from  any 
cause,  sufficient  in  extent  to  simulate  a  pancreatii 
would   almost   ot    necessity   give-    rise   to    serioui 
Btitutional disturbances  and  extension  of  the  diset 
neighboring  organs. 

■").  Hydro-  or  Pyo-nephrosis.  In  hydro-  or  pyo-ne- 
phrosis,  the  early  clinical  history  will  present  a  group  of 
symptoms  pointing  toward  some  lesion  in  the  pelvis  of 
tiie  kidney,  or  in  the  ureter.  A  chemical  and  microscop- 
ical examination  of  the  urine  may  furnish  conclusive 
evidence  of  the  existence  of  .some  renal  affection  which 
has  produced  the  obstruction.  Tumors  of  the  kidney 
usually  occupy  a  lower  place,  and  are  more  laterally 
located  than  tumors  originating  in  the  pancreas.  In  the 
case  of  a  pancreatic  cyst,  the  lumbar  region  below  the 
kidney  is  tympanitic,  which  is  not  the  case  in  hydro-  or 
pyo-nephrosis.  incase  of  doubt,  an  exploratory  punct- 
ure may  enable  us  to  arrive  at  a  positive  conclusion. 

6.  Cystic  Disease  of  the  Suprarenal  Capsule.  The 
suprarenal  capsule  may  be  the  seat  of  cystic  defenera- 
tion, and  simulate  a  cyst  of  the  pancreas  so  closely  thai 
a  differential  diagnosis  is  impossible.  In  Gussenhauert 
casi;,  the  diagnosis  remained  doubtful   between  a  I 

the  pancreas  and  a  cyst  of  the  suprarenal  capsule.  The 
bronzed  skin  so  frequently  observed  in  diseases  of  the 
suprarenal  capsule  has  been  also  seen  in  affections  of  the 
pancreas.  As  the  operative  treatment  in  either  case 
would  be  the  same,  it  is  not  essential  for  practical  pur- 
poses to  make  a  positive  diagnostic  distinction  bel 

'the  two. 

7.  Circumscribed  Peritonitis  with  Exudation.  Pri- 
mary peritonitis,  with  a  circumscribed  exudation  in  the 
region  of  the  pancreas,  would  reveal  a  history  pointing 
toward  an  inflammatory  affection  accompanied  by  the 
usual  symptoms  attending  inflammation  of  this  mem- 
brane. Fever,  pain,  and  tenderness  are  symptoms  which 
are  either  foreign  to  the  history  of  e\  -t-  of  the  pan 

or,  when  present,  tire  less  intense  than  in  peritoneal  in- 
flammations.    In  peritonitis  the  exudation  would  ! 
essarily  in  the  peritoneal  cavity,  while  pancreatii 
always  occupy  the  omental  bursa. 

8.  Ascites.     The  quest  ion  of  diagnosis  between  a 

of  the  pancreas  and  ascites  can  arise  only  in  case  the 
whole  abdominal  cavity  is  distended  by  the  tumor  or 
effusion.  The  causes  which  produce  ascites  must  bg 
considered  separately  and  individually,  and.  as  they  are 
usually  of  such  a  character  as  to  exclude  a  suspicion  of 
pancreatic  disease,  a  satisfactory  diagnosis  can  be  reached 
without  an  exploratory  puncture ;  but,  if  any  doubt  re- 
mains, this  harmless  procedure  will  furnish  the  requisite 
information. 

9.  Cystic  Disease  of  the  Ovary.     From  the  cas 
ported  we  have  gleaned  that,  in  at  least  three  i 
cysts  of  the  pancreas  were  mistaken  for  cystii 

the  ovary  by  surgeons  of  prominence  and  ability  who 
made  thorough  and  repeated   examinations.     It   is  not 
difficult  to  conceive  that,  in  case  the  tumor  had  assumed 
such  dimensions  as  to  till  the  entire  abdominal  cavity,  it 
would  be  impossible  to  differentiate  between  a  ( 
the  pancreas  and  of  the  ovary,  even  by  the  most  scru- 
tinizing examination.     The  physical  signs  presented  by 
either  resemble  each  other  so  closely  that  they  car 
relied  upon  in  discriminating  one  from  the  other.     The 
early  history  of  the  case,  if  it  can  be  obtained  from 
liable  source,  is  of  more  diagnostic  value.     In  pancreatic 
cysts   the    early   symptoms    are   usually   referred    I 
turbance  of  the  digestive  functions,  and  the  patient  has 
been  aware  of  the  presence  of  a  tumor  in  the  upper  por- 
tion of  the  abdominal  cavity.     An  ovarian  tumor 
sarily  begins  iu  the  opposite  part  of  the  abdominal  cavity. 
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and  gives  rise  to  pelvic  distress  and  disturbance  of  the 
menstrual  function.  As  the  surgical  treatment  in  both 
instances  -would  be  the  same,  it  is  practically  not  essen- 
tial to  make  a  positive  distinction  between  the  two  before 
an  exploratory  incision  will  reveal  the  true  nature  and 
origin  of  the  cyst.  In  recapitulation,  it  may  be  stated 
that  a  positive  diagnosis  has  so  far  not  been  made  in  a 
single  instance,  and  that,  for  all  practical  purposes,  it  is 
only  essential  to  make  a  probable  diagnosis  between  a 
pancreatic  cyst,  and  some  other  kind  of  cyst  which  would 
call  for  the  same  kind  of  surgical  treatment.  In  very 
obscure  cases  an  exploratory  incision,  under  antiseptic 
precautions,  is  a  justifiable  procedure. 

Prognosis. — Physiologists  are  agreed  in  assigning  to 
the  pancreas  a  most  important  function  in  the  digestion 
of  organic  food.  "We  know  that  by  a  special  ferment  it 
assists  in  the  transformation  of  starch  into  dextrine  and 
sugar,  and  in  the  digestion  of  albumens  and  fat.  We 
should  naturally  expect  that  in  diseases  of  this  organ  the 
digestion  of  these  substances  would  be  impaired  in  pro- 
portion to  the  amount  of  gland-tissue  destroyed.  On  the 
other  hand,  we  have  abundant  evidence  to  show  that 
even  total  disorganization  or  destruction  of  the  pancreas 
is  not  incompatible  with  normal  digestion  and  perfect 
health.  It  would  seem  that,  in  the  absence  of  the  pan- 
creatic secretion,  other  organs  may  assume  a  vicarious 
action,  and  digestion  proceed  unimpaired.  It  is  also  im- 
portant to  remember  that  even  a  large  cyst  of  the  pan- 
creas does  not  necessarily  result  in  extensive  destruction 
of  the  gland,  and  that  the  remaining  gland-tissue  con- 
tinues to  secrete  and  discharge  a  sufficient  amount  of 
pancreatic  juice.  In  Bozeman's  case  the  cyst  occupied 
the  entire  abdominal  cavity,  and  yet  at  the  operation  the 
greater  portion  of  the  gland  was  found  healthy  in  struct- 
ure. The  integrity  of  the  structure  and  function  of  the 
gland  depends  less  on  the  pressure  of  the  cyst  than  on 
the  causes  which  were  concerned  in  its  production. 

The  dangers  arising  from  the  cyst  itself  consist  in  : 
1,  Its  interference  with  the  functions  of  other  abdominal 
organs  by  pressure  ;  2,  rupture  of  the  cyst  and  escape  of 
its  contents  into  adjacent  hollow  organs  or  into  the  perito- 
neal cavity.  Compression  of  the  stomach  and  interference 
with  its  normal  peristaltic  action  is  a  constant  occurrence 
when  the  cyst  has  developed  to  any  considerable  size. 
When  such  is  the  case,  vomiting  soon  after  meals  takes 
place,  as  was  noted  in  a  number  of  cases  which  have 
been  reported.  When  the  cyst  is  of  very  large  size 
nearly  all  of  the  abdominal  organs  suffer  by  compression, 
and  both  digestion  and  absorption  are  impaired  by  me- 
chanical pressure.  The  diaphragm  being  at  the  same 
time  pushed  upward,  the  heart  and  lungs  are  displaced 
in  the  same  direction,  and  embarrassment  of  circulation 
and  respiration  follows  as  a  necessary  sequence.  Like 
any  other  benign  abdominal  tumor,  the  c}'st  proves  dan- 
gerous to  life  by  mterfering  mechanically  with  the  func- 
tions of  more  important  organs.  The  second  source  of 
danger  is  rupture  of  the  cyst  and  escape  of  its  contents 
into  adjacent  organs,  an  accident  which  may  be  followed 
By  immediate  death  from  haemorrhage,  or  the  life  of  the 
patient  is  placed  in  jeopardy  by  suppurative  inflamma- 
tion in  the  interior  of  the  cyst,  or  by  peritonitis  in  case 
the  contents  have  escaped  into  the  peritoneal  cavity.  In 
Pepper's14  case  the  immediate  cause  of  death  was  haem- 
orrhage consequent  upon  rupture  of  the  cyst  into  the 
stomach.  At  the  post  mortem  examination  a  large  quan- 
tity of  blood  was  found  in  the  stomach  and  intestines, 
which  had  entered  through  an  opening  about  one-half 
inch  in  diameter,  close  to  the  proximal  termination  of  the 
ductus  communis.  A  probe  passed  through  this  opening 
directly  entered  a  cyst  in  the  head  of  the  pancreas.  A 
communication  with  any  portion  of  the  gastro-intestinal 
tract  would  almost  of  necessity  lead  to  infection  and  sup- 
purative inflammation  in  the  interior  of  the  cyst,  which, 
under  certain  circumstances,  might  lead  to  a  fatal  termi- 
nation from  septicaemia  or  extension  of  inflammation  to 
adjacent  organs.  The  prognosis  may  be  said  to  depend  : 
1,  On  the  nature  and  cause  of  obstruction  ;  2,  on  the  size 
of  the  cyst ;  3,  on  the  absence  or  presence  of  complica- 
tions. 


Treatment. — In  the  treatment  of  a  pancreatic  cyst  the 
indications  are  the  same  as  in  the  treatment  of  any  other 
kind  of  retention-cyst,  viz.,  1,  Extirpation  of  the  cyst; 
2,  evacuation  of  its  contents  and  obliteration  of  the  cyst. 

The  brilliant  result  obtained  by  Dr.  Bozeman  is  well 
calculated  to  stimulate  others  to  follow  his  example. 
But  the  uniformly  fatal  result  attending  this  procedure 
in  the  other  cases  is  a  potent  argument  in  favor  of  in- 
cision and  drainage — a  method  of  treatment  which  has 
been  found  both  safe  and  efficient.  Extirpation  should 
be  resorted  to  only  in  cases  in  which  portions  of  the  cyst- 
wall  have  become  the  seat  of  malignant  disease  ;  likewise 
in  cases  where  life  is  threatened  by  haemorrhage  into  a 
cyst  from  the  rupture  of  vessels  lining  its  interior,  and 
which  cannot  be  controlled  by  simpler  and  less  hazard- 
ous measures.  Extirpation  of  the  cyst  would  guard 
most  effectually  against  the  formation  of  a  permanent 
pancreatic  fistula;  but,  on  account  of  the  deep  location  of 
the  pancreas,  shortness  or  absence  of  a  pedicle,  and  the 
many  obstacles  thrown  in  the  way  of  the  operator  by  ad- 
jacent organs,  the  procedure  becomes  one  surrounded  by 
innumerable  difficulties,  and,  in  the  present  state  of  our 
science,  is  of  doubtful  propriety.  Simple  evacuation  of 
the  contents  of  the  cyst  by  means  of  the  aspirator  offers 
two  principal  objections  against  its  adoption  in  the  treat- 
ment of  cysts  of  the  pancreas  :  1,  Escape  of  the  cyst- 
contents  into  the  peritoneal  cavity;  2,  reaccumulation  of 
the  secretion. 

Reasoning  from  analogy,  we  should  naturally  expect 
that  when  pancreatic  juice  is  brought  in  contact  with  the 
peritoneum,  it  would  produce  a  destructive  effect  upon 
it  by  its  digestive  properties,  or  it  might  even  he  fol- 
lowed by  diffuse  peritonitis.  In  opposition  to  this  as- 
sumption, it  is  affirmed  that  in  experiments  on  the  pan- 
creas it  happens  quite  frequently  that  pancreatic  juice 
escapes  into  the  abdominal  cavity,  from  the  cannula  intro- 
duced into  the  pancreatic  duct,  without  being  followed 
by  any  bad  results.  Concerning  this  point  Heidenhain 
says  :  "  The  animals  do  not  suffer  from  this  circum- 
stance, as  the  duct  is  regenerated  in  spite  of  the  wounded 
surface  being  bathed  in  the  secretion."  Nevertheless  it 
is  difficult  to  explain  why  the  wounded  and  suppurating 
tissues  do  not  undergo  digestion  by  the  pancreatic  juice. 
The  efficacy  of  the  albumin-ferment  is  destroyed  in  some 
way  I  presume,  probably  by  being  changed  into  zymogen, 
the  living  tissues  having  the  same  effect  on  the*  juice  as 
that  observed  by  Podolinski  after  treating  the  pancreatic 
juice  with  pulverized  zinc  or  yeast-ferment.  Although 
small  quantities  of  pancreatic  juice  may  escape  into  the 
peritoneal  cavity  of  an  animal  without  any  serious  conse- 
quences, we  have  no  evidence  to  show  that  the  peritoneal 
cavity  in  man  is  possessed  of  the  same  degree  of  immuni- 
ty against  such  an  accident,  and  it  would  not  be  prudent 
to  expose  a  patient  to  such  risk  until  more  light  is  thrown 
on  this  subject  by  further  observation  and  experiment. 
At  the  same  time  we  must  not  forget  that  pure  pancreatic 
juice  is  found  only  in  small  cysts,  as  the  contents  of  large 
cysts  have  undergone  various  transformations,  and  are 
mixed  with  different  accidental  products  which  might 
prove  an  additional  source  of  danger  in  producing  peri- 
tonitis. In  all  of  the  cases  in  which  a  pancreatic  fistula  was 
established,  the  artificial  opening  continued  to  discharge 
the  secretion  for  a  variable  period  of  time,  and  in  two  cases 
the  discharge  had  not  ceased  at  the  time  the  report  was 
made,  and  hence  reaccumulation  would  have  been  inev- 
itable in  case  the  fluid  had  been  removed  by  aspiration. 
For  these  reasons  the  treatment  by  aspiration  should  be 
limited  to  cysts  of  moderate  size,  and  to  those  cases  in 
which  adhesions  have  formed  between  the  cyst  and  the 
anterior  wall  of  the  abdomen.  In  cases  presenting  these 
favorable  conditions,  aspiration  deserves  a  trial,  and  may 
be  repeated  as  often  as  required,  or  until  symptoms  arise 
which  call  for  more  radical  measures.  The  needle  should 
always  be  thoroughly  disinfected  by  passing  it  through 
the  flame  of  a  spirit-lamp,  and  by  dipping  it  in  a  rive  per 
cent,  solution  of  carbolic  acid.  The  puncture  is  made 
obliquely,  so  as  to  prevent  the  formation  of  a  fistulous 
opening.  The  fluid  should  be  withdrawn  slowly  and  the 
cyst  emptied  as  completely  as  possible. 
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After  i In-  operation  gentle  |  made 

the  cyst,  bj  applying  o  compress  and  elastic  band- 
The  Baf<  bI   and  al  the  same  time  the  most  efficient 
treatment,  (  onsiste  in  establishing  :in  ext<  rnal  pancri 
fistula.     The  operation  which  accomplishes  this  purpose 
■  ly,  and  In  the  shortest  time,  consists  in  exposing 
the  cyst  l>\  an  incision  and  Btitching  its  walls  la  the  mar- 
of  the  wound.    The  same  aseptic  precautions  must 
be  observed  before,  during,  and  after  thi  a,  as 

in  any  other  abdominal  operation.     The  stomach  tw 
generallj  pushed  forward,  upward,  and  toward  the  right 
ii>  the  cyst,  ii  is  adi  isable  to  empty  thi-  organ  completely, 
as  a  prelimin  ire,  by  abstinence  from  food  and 

by  the  use  of  the  siphon  irrigator.  Except  in  my  case 
the  i  mi  Mini  was  always  made  in  the  linea  alba.  It  seems 
to  me  that  the  incision  Bhould  always  be  made  over  the 
must  prominent  part  of  the  tumor,  and  as  nearly  as  i 
ble  over  the  seat  of  obstruction,  [a  following  this  rule  we 
Bel  ■  i  the  place  w  here  we  are  most  apt  to  find  adhesions  ; 
at  the  same  time  we  establish  the  Btraightest  and  most 
direct  route  to  the  primary  origin  of  the  cyst.  An  in- 
cision through  the  linea  alba,  or  parallel  with  the  costal 
arch,  will  afford  the  easiest  access  with  a  minimum  risk 
of  injury  to  important  parts.  The  external  incision 
Bhould  be  at  least  four  inches  in  length,  while  the  peri- 
toneum should  be  opened  only  to  the  extent  of  two  inches, 
for  the  purpose  of  making  an  exploratory  examination, 
the  opening  to  be  enlarged  as  occasion  may  require.  If 
adhesions  are  found  between  the  cyst  and  the  omentum, 
and  between  the  omentum  and  the  parietal  peritoneum, 
the  cyst  is  punctured  with  an  exploratory  needle,  and,  it' 
the  diagnosis  is  corroborated,  the  operation  is  finished  by 
incising  and  draining  the  cyst.  It'  no  adhesions  are  found 
between  the  omentum  and  peritoneum,  the  former  is  in- 
cised so  as  to  expose  the  cyst-wall,  when  the  following 
plans  may  be  pursued:  The  parietal  peritoneum  is  first 
Btitched  to  the  skin  with  catgut;  the  margins  of  the 
omental  wound  are  then  pushed  back  under  the  abdomi- 
nal walls  so  as  to  expose  the  cyst  freely,  the  wound  is 
packed  from  the  bottom  with  iodoform  gauze,  ami  an 
antiseptic  dressing  is  applied  and  retained  for  six  or  eight 
days,  or  until  adhesions  have  formed  between  the  cyst 
and  the  margins  of  the  wound.  When  these  adhesions 
have  effectually  shut  oil'  the  peritoneal  cavity,  the  cyst 

is  incised  ,-uiil  drained. 

Suturing  of  the  cyst-wall  to  the  margins  of  the  wound 
as  a  preliminary  operation  should  never  i»-  resorted  to, 
as  on  account  of  thinness  of  the  cyst-wall  there  is  dan- 
ger of  escape  of  fluid  into  the  peritoneal  cavity  from  the 
punctures  made  by  tin'  needle,  an  occurrence  which  the 
procedure  was  intended  to  obviate.     With  proper  care, 

however,  the  operation  can   lie  Completed  at  once.      The 

cyst-wall  is  grasped  with  two  many-toothed  forceps,  and 

drawn  forward  SO  as  to  bring  it  in  accurate  and  close  con- 
tact with  the  margins  of  the  wound,  when  the  fluid  is 
removed  with  an  aspirator  or  trocar,  with  the  same  care 
that  is  used  in  emptying  an  ovarian  cyst.  As  the  cyst  be- 
comes empty  it  is  pulled  through  the  wound,  thus  obvi- 
ating any  further  danger  of  escape  of  fluid  into  the  peri- 
toneal cavity.  When  thi'  cyst  is  marly  empty  it  is  freely 
incised  and  sutured  to  the  peritoneal  lining  of  the  ab- 
dominal wound.  The  drainage  tube  should  be  fully  thn  i 
quarters  of  an  inch  in  diameter,  and  must  reach  from  the 

butt, mi   of   the  Cys1    to  the  surface  of   the  wound.      After 

emptying  the  cyst  completely  by  compression,  and  placing 

the  patient  on  his  side,  a  large  Lister  dressing  is  applied 
for  the  purpose  of  guarding  against  infection  and  to 
sorb  the  secretions,  Frequent  change  of  dressing  may  be 
required  on  account  of  copious  escape  of  pancreatic  se- 
cretion. Past  experience  would  dictate  the  advisability 
ot  protecting  the  skin  against  the  digestive  action  of  the 
pancreatic  juice  by  applying  carbolated  oil  freely.  The 
antiseptic  dressing  should  not  be  abandoned  until  the  peri- 
toneal cavity  has  become  completely  closed  bj  firm  adhe- 
Bions,  and  tile  opening  into  thi'  c\  st  has  been  reduced  to  a 

fistulous  tract.  The  drainage-tube  is  shortened  from  time 
to  time  as  the  depth  of  the  fistulous  opening  is  diminished 
b\  obliteration  of  the  cyst  from  the  bottom  of  the  tract. 
'I'le-  speedy  obliteration  of  the  cyst  will  depend  on  the 


continuance,  abab  ment,  or  removal  of  the  obstructing 

cause.  (,i  on  tin-  condition  of  the  gland-tissue  distal  to  the 

-miction.      If  the  stricture  in  the  common  ■ 
of  the  pancreas  is  completeand  of  a  permanent  character, 
the  Obstruction  will  continue,  and.  il  healthy  gland-tfr 
remains   on    the   distal    side-,  the   fistula    will   continui 
barge  pancreatic  juice.     If  the  inflammation  which 

Caused  the  obliteration  of  the  duet  subsides,  anil  the  pas- 
again  becomes  permeable,   the  natural    outlet   will  be 

i  established  and  the  artificial  duct  will  become  ob- 
literated. If  an  impacted  calculus  has  caused  the  reten- 
tion, and  the  fistula  continues  to  discharge,  a  careful 

nation  Bhould   be  mad.-  to  detect  the  calculus,  and, 
if  found,  an  effort  should  In-  made  to  remove  it  through 
the  fistulous  opening.      If  the  obstruction  has  become 
permanent  and  the  gland-tissue  on  the  distal  side  has 
co  me  i  lest  roved,  either  by  the  cause  or  causes  which  p 
duced  the  obstruction,  or  by  the  intra-cystic  pressure, 
thai  portion  of  the  organ  has  been  deprived  of  its  func- 
tional capacity,  and,  as  no  pancreatic  juice  is  secreted, 
definitive  obliteration  of  the  cyst  and  permanent  clos 
of  the  fistulous   tract  will  take  place  in  a  comparatively 
short  time. 

Tomoksofthe  Pancreas.  —  1.  Hypertrophy. — Storck* 
mentions  a  case  of  intestinal  obstruction  caused  by  hyper- 
trophy of  the  pancreas. 

Case  1.  A  man,  forty-eight  years  of  age,  previously 
in  good  health,  had  felt  a  sensation  of  weight  and  dis- 
tress after  meals,  for  more  than  six  months.  The  flatu- 
lence also  caused  distress,  and  was  relieved  at  times  by  the 
drinking  of  large  quantities  of  water.  Bowels  constipated 
The  symptoms  of  obstruction  developed  gradually,  but 
finally  became  so  severe  that  nothing  was  retained  on  the 
Btomach.  After  obstruction  had  become  complete  the 
patient  fell  into  a  state  of  collapse  and  died  two  days  later. 
At  the  autopsy  no  signs  of  inflammation  or  of  effusion 
into  the  peritoneal  cavity  could  be  found.  The  head  of 
the  pancreas,  which  was  enlarged  to  the  size  of  an 
orange,  had  so  completely  compressed  the  duodenum  that 
its  lumen  would  only  permit  the  passage  of  a  goose-quill. 
The  pyloric  portion  of  the  stomach  was  enormously 
dilated,  so  that  this  pouch  resembled  a  kind  of  1. 
stomach.  The  pancreas  was  softer,  more  succulent,  and 
fleshier  than  normal,  but  not  at  all  indurated. 

Remarks.— As  no  microscopical  examination  of  the  tu- 
mor was  made,  we  are  tillable  to  classify  this  case,  but 
considerable  doubt  must  remain  whether  it  was  a  ease  of 
tumor  or  one  of  simple  hyperplasia  of  the  gland.  The 
age  of  the  patient  and  the  effect  of  the  tumor  upon  the 
duodenum  make  it  quite  probable  that  it  was  not  a  i 
of  hypertrophy,  but  rather  of  carcinoma  or  sarcoma. 
The  ease  illustrates  the  fact  that  tumors  of  the  pan*  : 
when  they  occupy  the  head  of  that  organ,  are  liable  to 
produce  intestinal  obstruction  by  compression. 

•J.  Sarcoma. — Of  the  malignant  tumors  of  the  pancreas, 
carcinoma  is  of  much  greater  frequency  than  sarcoma. 
Only  a  very  few  cases  of  primary  sarcoma  of  the  pan- 
creas are  on  record. 

Casel.     Mayo"  mentions  a  case  of  primary  sarcoma 
of  the  pancreas,  with  secondary  invasion  of  the  stomach, 
that    came   under    his   care.      The    patient,   a   man 
thirty-live,   died   after   an    obscure    illness   which   la! 
eight   months,  during  which  time  it  was  impossible  to 
locate  the  disease.      He  dated   his  illness  back  to  a  febrile 
attack,  which    left    him   in    a   debilitated   condition;  and 
from  that  time  he  was  liable  i < .  dyspeptic  symptoms,  with 
variable  appetite  and  an  undefined  feeling  of  uneasi 
in  the  epigastric  region.     A  high  degree  of  ana?mia  was 
a  conspicuous  symptom  during  life.     Although  the  ap- 
petite remained  good,  and  digestion  did  not  appear  t< 
very  much  impaired,  emaciation  progressed  rapidly.     On 
inspection  all  the  internal   parts   were  found  extremely 
pale    and    void    of    blood;    the    heart    was    healthy,   but 
marly  empty.     The  pylorus  was  thickened  and   tinner 
than  usual,  and  hail  contracted  adhesions  to  the  panel 
The  pancreas  was  considerably  enlarged  and  of  a  nearly 
cartilaginous  hardness,  except   some  spots,  which  v 
soft,  and  presented  the  appearance  of  medullary  sarcoma. 
Nil  disease  could  be  detected  in  any  other  part  of  the  body. 
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Case  2.  Lepine  and  Cornil"  examined  the  body  of  a 
man,  sixty-two  years  of  age,  who  had  been  sick  for 
eleven  months,  and  had  suffered  from  obstinate  vomit- 
ins;  for  seven  months.  The  head  of  the  pancreas  was 
found  very  much  enlarged;  the  remaining  portion  of  it 
was  normal.  The  small  curvature  of  the  stomach  was 
adherent  to  the  tumor,  the  pyloric  orifice  thickened  and 
its  lumen  narrowed.  The  adhesions  involved  also  the 
liver,  diaphragm,  and  lower  surface  of  the  lung.  White 
metastatic  nodules  were  found  in  both  kidneys.  Under 
the  microscope,  sections  of  the  tumor  revealed  a  sar- 
comatous structure. 

Remarks.  In  the  two  cases  related  here,  we  have  the 
principal  types  of  the  clinical  behavior  of  sarcomatous 
tumors.  In  the  first  case  the  disease  involved  almost  the 
entire  organ,  having  given  rise  to  extensive  local  destruc- 
tion, without  metastasis  ;  in  the  second  case  the  disease 
was  limited  locally  to  the  head  of  the  pancreas,  while  it 
had  extended  early  by  contiguity  to  adjacent  organs  and 
by  metastasis  to  distant  organs. 

Friedreich 1S  claims  that  at  present  we  are  acquainted 
with  only  a  single  reliable  case  of  primary  sarcoma  of 
the  pancreas.  It  is  described  by  Paulicki,  and  was  found 
to  be  of  the  small-celled  variety  ;  it  was  taken  from  the 
body  of  a  young  man  who  had  died  of  pulmonary  and 
intestinal  phthisis.  It  had  not  given  rise  to  any  notice- 
able symptoms  during  life. 

3.  Carcinoma. — It  is  claimed  by  some  pathologists  that 
primary  cancer  of  the  pancreas  is  an  exceedingly  rare 
affection,  and  that  in  the  majority  of  cases  in  which  this 
organ  is  the  seat  of  lesion,  it  occurs  as  a  secondary  affec- 
tion, having  reached  it  by  extension  from  an  adjacent 
organ,  especially  from  the  pyloric  extremity  of  the  stom- 
ach. While  this  may  be  true  in  many  cases,  quite  a 
number  of  specimens  have  been  examined  in  which  the 
disease  occurred  here  as  a  primary  affection.  Suche19 
appears  to  have  examined  a  specimen  which  affords  a 
good  illustration  of  primary  cancer  of  the  body  of  the 
pancreas.  The  middle  of  the  gland  was  converted  into  a 
hard,  irregular,  nodulated  mass,  the  size  of  a  fist,  resting 
directly  upon  the  aorta,  which  imparted  to  it  pulsation 
during  life.  When  cut  into,  the  tumor  grated  under  the 
knife,  and  the  cut  surfaces  presented  a  laminated  appear- 
ance. The  substance  of  the  tumor  was  traversed  by 
numerous  large  veins  ;  both  extremities  of  the  pancreas 
were  healthy,  and  no  secondary  nodules  could  be  found 
in  any  portion  of  the  body.  A  primary  cancer  of  the 
pancreas  is  also  described  by  Schupmann,1,0  where  the 
tumor  had  formed  adhesions  with  the  spleen,  while  the 
liver  contained  a  number  of  metastatic  deposits.  The 
terminal  extremity  of  the  pancreatic  duct  contained  a 
cylindrical  calculus,  with  a  number  of  arborescent  pro- 
jections, which  corresponded  to  the  contributory  ducts. 
In  another  case,  reported  by  Reoamier,81  the  cancerous 
tumor,  which  involved  the  tail  of  the  pancreas,  was  con- 
nected with  the  left  kidney  and  compressed  the  ureter. 
The  right  half  of  the  pancreas  was  healthy,  the  diseased 
portion  gray,  hard,  and  lardaceous.  The  pelvis  of  the 
left  kidney,  in  consequence  of  the  compression  of  the  ure- 
ter, was  hydro-nephrotic.  The  remaining  organs  were 
healthy. 

Bright,82  in  1832,  reported  a  number  of  cases  of  pri- 
mary carcinoma  of  the  pancreas,  with  a 'special  view  of 
illustrating  the  effect  which  disease  of  this  organ  would 
have  upon  the  digestion  of  fat.  In  three  out  of  eight 
cases  he  noticed  fatty  diarrhoea,  and  he  was  inclined  to 
the  belief  that  this  symptom,  when  present,  is  almost 
pathognomonic  of  the  existence  of  disease  of  the  pan- 
creas. 

In  all  cases  the  fatty  diarrhoea  was  associated  with 
jaundice.  The  following  post-mortem  account  (p.  17) 
bares  no  doubt  that  the  disease  was  primarily  limited  to 
the  pancreas:  "  The  cause  of  the  pressure  on  the  bile- 
ducts  was  immediately  obvious  ;  for,  on  placing  the  hand 
near  the  pylorus,  a  hard  lump,  of  the  size  of  a  common 
egg,  was  easily  felt,  and  was  soon  discovered  to  be  the 
head  of  the  pancreas  itself,  and  not  the  glands  surround- 
ing that  part,  forming  a  yellow  mass  like  the  boiled 
udder  of  a  cow,  almost  cartilaginous  in  hardness.     Its 


texture  was  uniformly  hard  and  unyielding,  and  the 
whole  pancreas  was  of  a  similar  character,  but  less  in  de- 
gree. The  head  of  the  pancreas  was  firmly  and  insepar- 
ably glued  to  the  duodenum,  and  the  hardness  very 
nearly  surrounded  the  viscus." 

As  undoubted  instances  of  primary  cancer  of  the  pan- 
creas, we  must  mention  the  published  cases  of  Muehry,83 
Albers,84  Haldauer,85  Webb,86  Gross,"  Luithlen,88  Rob- 
erts,89 Wagner,90  Bowditch,91  Davidsohn,9'-  Williams,98 
and  Freriehs,94  as  referred  to  by  Friedreich.95 

According  to  Da  Costa,96  cancer  of  the  pancreas  is 
more  frequent  in  the  male  than  in  the  female,  and  in 
preference  attacks  individuals  over  forty  years  of  age. 
It  usually  appears  as  a  firm  tumor  or  scirrhus,  with  a 
well-developed  connective-tissue  reticulum.  Other  va- 
rieties of  carcinoma  have  been  described.  Thus,  Wagner 
observed  a  cylindrical-celled  epithelioma,  and  Liicke  and 
Klebs  have  each  met  with  the  colloid  variety.  The  pri- 
mary starting-point  is  usually  in  the  head  of  the  organ, 
whence  it  extends  in  all  directions.  By  extension  within, 
it  successfully  invades  the  body  and  tail  of  the  organ, 
until  the  whole  gland  is  involved,  when  it  forms  a  nodu- 
lated spherical  tumor.  The  extension  of  the  growth  in  an 
opposite  direction  soon  reaches  the  duodenum,  where  it 
produces  a  narrowing  or  complete  stenosis  of  that  portion 
of  the  intestinal  canal.  A  case  of  this  kind  is  related  by 
Hcels-cher,  in  which  the  duodenum  was  constricted  to 
such  an  extent  that  it  was  entirely  impermeable,  and  the 
patient  suffered  for  several  days  from  symptoms  of  intes- 
tinal obstruction.  While  cancer  of  the  stomach  is  liable 
to  extend  to  the  pancreas,  the  reverse  is  not  frequently 
observed.  When  the  carcinoma  develops  primarily  in 
the  pancreatic  ducts,  it  belongs  to  a  variety  called  cylin- 
drical-celled epithelioma.  The  lymphatic  glands  in  the 
vicinity  of  the  pancreas  are  invariably  affected  during  the 
latter  stages  of  the  disease. 

Symptoms  and  Diagnosis.  Stearrhcea  is  an  important 
but  not  pathognomonic  symptom  of  cancer  of  the  pan- 
creas. It  is  attributed  to  an  absence  of  the  pancreatic 
juice  in  the  intestinal  canal,  caused  either  by  obstruction 
in  the  duct  or  by  suspension  of  the  physiological  function 
of  the  organ  in  consequence  of  the  neoplastic  infiltration. 
Epigastric  pain  is  an  early  and  important  symptom,  and 
is  the  result  of  compression  of  the  cceliac  plexus  by  the  tu- 
mor. The  pain  often  assumes  a  neuralgic  character,  and  is 
usually  not  aggravated  after  taking  food.  Vomiting  is  a 
frequent  symptom,  and  the  matter  ejected  is  generally  a 
watery  fluid,  sometimes  stained  with  bile.  Constipation 
is  an  almost  constant  symptom.  Progressive  emaciation 
and  anaemia  attend  malignant  disease  in  any  locality,  but 
are  unusually  well-marked  in  cancer  of  the  pancreas. 
When  the  disease  extends  toward  the  duodenum,  jaun- 
dice occurs  from  stenosis  of  the  bile-ducts  by  compres- 
sion or  direct  invasion  by  the  neoplasm.  Bruen  has 
called  attention  to  some  forty  cases  of  jaundice  due  to 
primary  carcinoma  of  the  head  of  the  pancreas,  lately  re- 
ported by  another  observer,  from  which  it  is  demon- 
strated that  jaundice  is  an  invariable  symptom  of  pri- 
mary scirrhus  of  the  head  of  the  pancreas,  while  it  is 
uncommon  when  the  disease  is  secondary,  or  affects  the 
body  or  tail  of  the  organ.  The  most  reliable  evidence  is 
the  appearance  of  a  tumor  in  the  epigastrium,  behind  the 
stomach.  The  difficulty  of  examining  the  pancreas  dur- 
ing health  by  palpation  is  appreciated  when  a  physical 
examination  is  to  be  relied  upon  in  locating  tumors  in 
this  locality.  The'  normal  pancreas  can  be  felt  only  un- 
der the  most  favorable  conditions  through  a  thin  and 
relaxed  abdominal  wall,  but  in  determining  its  relative 
size  this  method  of  examination  affords  but  little  reliable 
information.  A  cancer  of  the  pancreas,  when  it  can  be 
felt  by  palpation,  appears  in  the  epigastrium  as  a  hard, 
immovable,  or  only  slightly  movable  tumor,  which  is 
evidently  deeply  seated  in  the  abdominal  cavity.  Under 
favorable  conditions  the  connections  of  such  a  tumor 
with  the  pancreas  can  sometimes  be  demonstrated  dur- 
ing life,  but  a  positive  diagnosis  becomes  impossible, 
when,  as  in  most  of  the  cases  hitherto  recorded,  it  con- 
stitutes merely  a  part  of  a  general  tumefaction  of  the 
abdomen.     As  the  tumor  is  in  such  close  proximity  to 
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the  abdominal  aorta,  the  pulsations  of  this  vessel  are  im- 
parted  to  the  ti  d  a  bruil  may  even  be  beard  i 

the  compressed  vessel;  but,  in  contradistinction  to  an 
eurism,  the  pulsation  is  fell  in  only  one  direction,  and 
the  bruil  disappears  when  the  paticnl  is  placed  in  the 
knee-elbow  position,  as  'I"'  tumor  is  removed  from  the 
bj  the  force  oi     rat  itation 

Thai  the  tumor  cannol  always  be  fell  isevident  from 

the  Btatemenl  made  by  l>a  Costa  thai  he  recognized  ii  in 

only  13  "in  of  13*3  cases  thai  he  reported  ;  and  Bigsby,  in 

analysis  of  i>> «  ases,  alludes  to  its  Inimr  recognized  in 

only  I 

Prom  what  has  been  said,  it  will  be  seen  how  uncer- 
tain the  Bymptoms  arc  in  the  diagnosis  of  cano  r  of  the 
pancreas.  A  satisfactory  conclusion  can  be  reached  only 
alter  a  careful  consideration  of  the  history  of  the  case, 
( tbined  \\  itli  a  systematic  elucidation  of  all  the  symp- 
toms presented,  and  more  particularly  by  resorting  to 
the  advantages  to  be  derived  from  a  systematic  and  • 
ful  studj  by  exclusion. 

Treatment.  A  positive  diagnosis  of  malignanl  disease 
Hi  the  pancreas  is  only  possible  after  the  turner  has  at- 
tained sufficient  size  to  be  recognized  by  palpation,  con- 
sequently too  late  for  a  radical  extirpation.  When  the 
disease  has  advanced  to  this  stagi .  it  has  already  in- 
volved the  greater  portion  of  the  gland,  and,  as  a  rule, 

has  invaded  importanl  adjacent  organs.  Another  impor- 
tant clement  in  the  surgical  treatment  of  cancer  of  the 
pancreas  consists  in  the  fact  that  the  disease,  as  a  rule. 
develops  primarily  in  the  head  of  the  organ,  a  location 
which,  in  itself,  precludes  the  propriety  of  an  operation. 

The  most  favorable  conditions  for  extirpation  are  pre- 
sented if  the  disease  is  primarily  located  in  the  tail  of 
the  pancreas,  and  has  not  passed  beyond  the  limits  of  the 
capsule   of   the    gland.       In   such    a   case,  excision    of  the 

splenic  extremity  of  the  pancreas  would  offer  a  fair  pros- 
pect of  a  permanent  cure  without  endangering,  as  a  re- 
mote consequence,  the  process  of  digestion,  since  a  suffi- 
cient amount  of  Becreting  Btructure  would  remain  in 
connection  with  the  intestine  to  maintain  pancreatic  di- 
gest inn. 

liillroth.  in  two  instances,  made  a  partial  resection  of 
the  pancreas  in  removing  carcinomatous  tumors  of  ad- 
jacent organs.     In  one  case  lie  removed  a  portion  of  the 

head    of   the   pancreas  with  a  cancer  of  the   pylorus,  and 

in  another  case  he  removed  the  tail  of  the  pancreas  with 

a  sarcomatous  spleen.  Both  patients  recovered  from  the 
Immediate  effects  of  the  operation.  In  the  ease  of  par- 
tial excision  Of  the  head  of  the  pancreas  it  is  to  be  as- 
sumed thai   the  duet   was  not   injured,  that  the  organ 

continued   to  secrete',    and   that    the   pancreatic  juice   was 

discharged  into  the  duodenum   through  the  uninjured 

duct.  In  operating  upon  the  head  of  the  pancreas  for 
malignant  disease  which  has  extended  to  it  from  an  ad- 
jacent organ,  it  is  essential  to  preserve  the  continuity  of 
the  duct,  so  as  to  prevent  physiological  detachment  of 
the  remaining  portion  of  the  gland,  an  accident  which 
would  in-  followed  by  degeneration  and  complete  atro- 
phy, consequently  suspension  of  pancreatic  digestion.  If 
an  operation  is  performed  for  cancer  of  an  adjacent  or- 
gan, and  the  disease  has  extended  to  the  splenic  extrem- 
ity of  the  gland,  the  operation  should  nol  be  completed 
without  removing  a  sufficient  portion  of  the  pancreas  to 
guard  against  a  local  recurrence  of  the  disease  in  this 
in.      As   in   cases  oi    partial   excision  of  the    pancreas 

for  other  lesions,  the  pancreas  should  be  ligated  before  it 
is  divided,  so  as  to  prevent  troublesome  hsemorrhagt  . 
and  at  the  same  time  guard  against  extravasation  of  pan- 
creatic juice  into  the  peritoneal  cavity. 

Tuberi  t  losib  of  Tin;  Pan<  rsas. — Primary  tubercu- 
losis of  the  pancreas  is  an  exceedingly  rare  affection ;  in- 
deed, some  pathologists,  among  them  Louis  and  Lebert, 
doubt  its  primary  origin  In  this  organ.  Cruveilhier  only 
mentions  tubercular  degeneration  of  the  lymphatic  glands 
upon  the  surface  oi  i  he  pancreas,  [n  diffuse  miliary  tu- 
berculosis of  the  abdominal  organs  Klibs  could  find  no 
nodules  in  the  substance  of  the  pancreas  on  microscopical 
examination.  I>ut  in  such  a  condition  the  gland  is  often 
found  in  if  parenchymatous  degeneration  which 


l  ii  incorrectly  interpreted  as  the  first  stage  oftuber- 

bj  Ancelet. 
\\  hen  the  lymphatic  glands  around  the  pant  n  as  have 
undergone  cheesj  degeneration,  we  sometimes  find  sim- 
ilar deposits   in  the  pancreas,  which,  howevei    may  Ik; 

l\  mphatie  glands  in  the  substance  of  the  pancreai 
itself.  Ilartinanii  mentions  a  case  in  which  the  pancreai 
had  disappeared  completely,  and  its  place  was  occupied 
by  a  cheesj  mass.  Although  the  pancreas  i-  not  di 
to  tuberculosis,  we  have  reliable  information  that  iu  a 
number  of  cases  thjs  "land  was   the  primary  seat  of  the 

process. 

Case  i.  Reported  by  Aran.*1  The  patient  was  a  wom- 
an, twenty-five  years  of  age,  who  died  of  a  lingering  dis- 
ease.     She   had    been   sick  which  time 

sin  ft  ii  exceedingly  weak,  had  frequent  attacks  of  vom- 
iting, and  the  skin  became  deeply  bronzed,  and  in  some 
places  almost  black.  The  pain,  which  was  severe  at  times, 
was  referred  to  the  epigastrium.  The  necropsy  showed 
a  tubercular  deposit  in  the  tail  of  the  pancreas  the  size  of 
a  hen's  egg,  Burrounded  by  a  zone  of  miliary  deposits  in 
I  the-  gland.  .Miliary  tubercles  were  also 
in  tie-  spleen. 

Case  2.  Mayo  M  describes  a  case  in  which  we  have  re* 
Bon  to  believe  that  the  process  commenced  primarily  i| 
the  pancreas.  The  patient  was  an  inmate  of  .Middle-sex 
Hospital,  and  was  under  the  care  of  Dr.  Wilson.  He 
was  thirty-eighl  years  of  age  and  had  been  ill  for  sixteen 
weeks,  during  the  last  seven  of  which  he  had  be  - 
lined  to  his  bed.  The  first  symptoms  were  pain  in  the 
abdomen,  extending  along  the  right  hypochondrium  to 
the  spine.  Twenty-eight  days  before  death  he  became 
jaundiced,  the  stools  were  white,  and  the  urine  was 
colored;  for  some  time  he  could  lie  on  the  riirlit  side 
only,  and  was  often  obliged  to  sit  upright  to  draw  breath. 
A  large  abdominal  tumor  had  been  felt  immediately 
the  umbilicus  some  time  before  death,  and  the 
right  arm  and  side  of  the  neck  had  become  (edematous. 
Autopsy:  Serous  effusion  into  the  right  pleural  cavity. 
The  gall-bladder  was  distended  to  a  great  size  ,  - 
contain  eight  ounces  of  fluid.  The  distention  arose  from 
an  enlargement  of  the  pancreas,  the  head  of  which 
formed  an  irregular  sphere  four  inches  in  diameter, 
which  had  compressed  the  gall-duct;  the  rest  of  the 
gland  was  likewise  enlarged.  In  parts  it  presented  its 
natural  texture  and  color,  at  other  parts  it  was  infiltrated 
with  tubercular  matter,  which,  at  two  or  three  points, 
had  softened  and  formed  thick  pus.  A  few  lymphatic 
glands,  the  thymus  gland,  and  the  kidneys,  appeared  to 
be  secondarily  involved. 

Remarks. — Although  in  both  of  these  cases  the  symp- 
toms during  life  pointed  to  disease  of  the  pancreas,  a  suf- 
ficiently positive  diagnosis  to  warrant  a  laparotomy  could 
have  been  made  only  after  a  palpable  tumor  had  app 

and    by  this   time   the  disease  would  have   already  passed 

beyond  reach  by  reason  of  the  appearance  of  miliary  de- 
posits in  other  organs,  an  occurrence  which  would  pre- 
clude the  justifiability  of  any  operative  interference. 
Should  abdominal  section  be  pel  formed  in  a  case  of  tu- 
bercular peritonitis,  and  should  such  a  condition  of  the 
pancreas  be  found  as  in  Aran's  case,  it  would  be  proper 
to  extirpate  the  terminal  end  of  the  gland  inclusive  of  the 
tubercular  aba  i  — 

In  Wilson's  case  the  tubercular  deposit  in  the  pancreas 
gave  rise  to  a  large  abdominal  tumor,  due  partly  to  the 
distended  gall-bladder,  and  as  such  a  condition  might 
present  itself  to  the  surgeon  in  these  days  of  dia_ 
tial  laparotomy,  it  might  be  advisable,  and  to  the  advan- 
the  patient,  to  establish  an  external  pancreatic  fist- 
ula instead  of  closing  the  wound.  Such  a  course  would 
enable  the  surgeon  to  remove  the  cheesy  material,  disin- 
fect the  abscess  cavil  v.  and  treat  its  interior  with  iodo- 
form, all  of  which,  done  under  antiseptic  precautions, 
would  tend  1"  modify  favorably  the  local  pr- 

The  removal  of  compression  of  the  bile-duct  by  the 
same  procedure  would  also  tend  to  re-establish  the  inter- 
rupted communication  between  the  bile-ducts  and  the 
duodenum  by  removing  the  cause  of  the  stenosis. 

Lipomatosis  of  the  Pak<  reas.  — Lipomatosis,  orfatty 
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infiltration  of  the  pancreas,  is  a  pathological  condition  of 
this  organ  which  is  characterized  by  a  transformation  of 
the  interacinous  connective  tissue  into  fat,  in  contradis- 
tinction to  fatty  degeneration  of  the  cells  of  the  paren- 
chyma, which  sometimes  occurs  as  an  independent  affec- 
tion. In  cases  of  fatty  infiltration  the  shape  and  size 
of  the  pancreas  may  remain  normal,  but  the  secreting 
structures  themselves  may  have  completely  disappeared 
by  pressure-atrophy.  This  disease  is  of  little  interest  to 
the  surgeon,  except  that  it  may  serve  as  a  predisposing 
cause  of  interstitial  haemorrhage,  in  which  connection  it 
has  already  received  mention  ;  it  is  here  again  alluded 
to  as  a  separate  affection  to  demonstrate  that  gradual 
atrophy  of  the  pancreas,  even  to  the  extent  of  complete 
disappearance  of  the  glandular  structures,  may  occur  with- 
out causing  serious  impairment  of  the  digestion.  Roki- 
tansky "'  has  found  this  condition  of  the  pancreas  gen- 
erally as  part  and  parcel  of  a  general  obesity,  especially 
in  intemperate  persons,  together  with  fatty  liver,  heart, 
and  omentum.  In  the  three  cases  of  pancreatic  apoplexy 
described  by  Zenker,  the  fatty  inliltration  of  the  pan- 
creas was  only  one  of  the  many  evidences  of  a  general 
malnutrition  of  the  tissues.  In  some  of  these  cases  the 
patients  exhibited  no  symptoms  during  life  indicating 
the  absence  of  the  pancreatic  secretion,  and  yet,  on  mak- 
ing the  post-mortem  examinations,  complete  destruction 
of  the  glandular  structure  was  found. 

Litten  10°  has  reported  three  cases  of  complete  atrophy 
of  the  pancreas  in  which,  during  life,  no  symptom  of 
pancreatic  disease,  such  as  fatty  stools,  salivation,  lipuria, 
bronzed  skin,  cceliac  neuralgia,  etc.,  was  observed.  In 
two  cases  the  atrophy  was  due  to  pressure,  and  in  one 
instance  it  was  caused  by  primary  cancer  of  the  pancreas. 

In  other  cases  the  suspension  of  the  pancreatic  func- 
tion by  fatty  degeneration  of  the  organ  produces  well- 
marked  symptoms  during  life,  and  may  even  result  in 
death.  Such  a  case  is  reported  by  Lepine  and  Cornil.101 
The  patient  was  a  drunkard,  fifty-seven  years  of  age. 
For  six  months  he  had  been  suffering  from  indigestion, 
marked  loss  of  weight,  diarrhoea  alternating  with  con- 
stipation, but  had  no  fever  and  no  vomiting.  For  two 
months  his  body  had  been  covered  with  an  eruption,  and 
his  feet  became  cedematous.  At  the  autopsy  the  pancreas 
was  found  normal  in  size  and  shape,  but  the  parenchyma 
of  the  gland  had  entirely  disappeared,  and  its  place  was 


Fig.  2750.— Lipomatosis  of  the  Pancreas. 

occupied  by  adipose  tissue  (Fig.  2750).  The  pancreatic 
ducts  were  filled  with  a  viscid  whitish  fluid  and  small 
concretions.  No  other  cause  of  death  could  be  found  in 
any  of  the  remaining  organs.  Clinical  observation  ap- 
pears to  confirm  the  results  obtained  by  experiments  on 
animals,  that  in  some  instances  complete  gradual  atrophy 
of  the  pancreas  is  compatible  with  normal  digestion, 
while,  in  other  cases,  the  suspension  of  the  pancreatic 
secretion  is  followed  by  serious  disturbance  of  digestion, 
marasmus,  and  death  from  inanition. 

The  only  plausible  explanation  of  the  different  effects 
of  the  same  cause  can  be  found  in  the  supposition  that  in 
some  individuals  the  compensating  function  of  vicarious 
organs  maintains  normal  digestion,  while  in  others  no 
such  compensating  action  is  established. 

Lithiasis  of  the  Pancreatic  Ducts. — Concretions 
of  carbonate  and  phosphate  of  lime  are  frequently  found 
in  the  pancreatic  ducts.     They  are  usually  multiple, 


small,  whitish,  smooth,  or  of  rough  and  irregular  shape. 
Calculi  in  this  locality  have  been"found  which  measured 
more  than  an  inch  in  diameter.  In  S<  hupmann's  case, 
the  calculus  weighed  two  hundred  grains  and  measured 
one  and  a  half  Paris  inch  in  length,  and  from  five  to 
six  Paris  lines  in  diameter;  it  had  a  crystalline  surface, 
with  processes  running  into  smaller  ducts.  It  was  found 
in  the  left  extremity  of  Wirsung's  duct. 

Sometimes  the  concretions  of  calcium  phosphate  and 
carbonate  exist  in  cases  of  incrustation  of  the  mucous 
lining  of  the  ducts.  According  to  Collard  de  Martigny, 
the  calculous  concretion  is  sometimes  composed  of  phos- 
phate of  lime  alone.  The  calculi  in  this  locality  are 
usually  solid  formations  of  fine,  granular  structure,  with 
somewhat  rough  surfaces,  and  very  often  covered  with 
sharp  points  of  projection.  In  some  specimens  the  stone 
presents  numerous  branches  which  correspond  to  smaller 
pancreatic  ducts.  The  irritation  incident  to  the  presence 
of  a  calculus  in  the  pancreatic  duct  is  followed  by  con- 
secutive pathological  changes  in  the  duct  and  glandular 
tissue  of  the  organ  itself.  The  substance  of  the  organ  in 
the  immediate  vicinity  of  the  stone  becomes  the  seat  of 
interstitial  inflammation,  followed  by  atrophy  and  scle- 
rosis ;  the  cicatrical  tissue  produced  by  this  change 
causes  contraction,  an  occurrence  which  may  still  further 
aggravate  the  obstruction.  In  some  instances  this  in- 
flammatory process  does  not  remain  localized,  but  ex- 
tends over  the  entire  gland,  as  in  the  cases  observed  by 
Engel,  Elliotson,  and  Curnow.  In  some  cases  the  con- 
cretion gives  rise  to  suppuration,  as  in  Portal's  case. 
His  patient  had  died  suddenly,  with  symptoms  of  aneu- 
rism of  the  aorta,  and  at  the  autopsy  an  abscess  was 
found  in  the  head  of  the  pancreas  which  contained  a 
number  of  biliary  and  pancreatic  calculi.  In  Faucon- 
neau-Dufresne's  case,  as  quoted  by  Ancelet,  the  left  half 
of  the  pancreas  contained  a  number  of  abscesses,  one  of 
which  had  perforated  into  the  stomach.  The  pus  con- 
tained numerous  concretions,  varying  in  size  from  that  of 
a  pin's  head  to  that  of  a  bean.  Salmade  observed  a  case 
of  lithiasis,  complicated  with  abscess  of  the  pancreas,  in 
which  the  swelling  compressed  the  underlying  aorta  to 
such  an  extent  that  death  was  produced  by  the  rupturing 
of  a  vessel  from  over-distention  on  the  proximal  side  of 
the  obstruction. 

Mr.  Moore102  presented  to  the  Pathological  Society  of 
London  the  pancreas  of  a  man,  aged  forty-three,  who 
died  in  St.  Bartholomew's  Hospital  of  an  attack  of 
pleurisy  following  gouty  symptoms.  The  main  duct  of 
the  organ  was  dilated,  and  contained  a  calculus  of  irreg- 
ular shape,  around  which  was  a  large  abscess  in  the  head 
of  the  organ.  This  abscess  pressed  upon  the  orifice  of 
the  bile-duct  sufficiently  to  produce  great  distention  of  the 
gall-bladder.  A  number  of  cases  of  cyst  of  the  pancreas 
have  been  reported  in  connection  with  a  calculus  in  the 
duct  on  the  proximal  side  of  the  cyst,  and  in  which 
the  dilatation  of  the  duct  was  attributed  to  obstruction 
due  to  the  presence  of  the  foreign  body  in  its  lumen. 
Complete  stenosis  of  the  pancreatic  duct,  due  to  intrinsic 
or  extrinsic  causes,  is  always  followed  by  parenchymatous 
degeneration  of  the  glandular  tissue  on  the  peripheral 
side  of  the  seat  of  the  obstruction,  which  necessarily  ar- 
rests the  physiological  function  in  that  portion  of  the- 
organ ;  hence  we  are  unable  to  explain  the  retention  of 
the  secretion  from  this  cause,  unless  impaction  of  the  cal- 
culus takes  place  suddenly.  Again,  assuming  this  to  be 
the  case,  we  know  that  healthy  pancreatic  tissue  will  re- 
move its  own  secretion  by  absorption  in  case  of  sudden 
stenosis  or  obstruction  of  the  duct.  We  are  therefore 
forced  to  explain  the  occurrence  of  a  pancreatic  cyst  in 
the  course  of  gradual  or  sudden  obstruction  of  the  ducts 
by  a  calculus,  or  cicatricial  or  malignant  stenosis,  to  par- 
enchymatous changes  in  the  peripheral  portion  of  the 
gland  rather  than  to  the  obstruction.  This  argument,  of 
course,  applies  only  to  the  so-called  retention-cyst.  Sim- 
ple, uncomplicated  obstruction  of  the  duct  may  give  rise 
to  an  accumulation  of  pathological  products  which,  un- 
der no  circumstances,  is  amenable  to  removal  by  ab- 
sorption. The  former  assertion  is  well  illustrated  by  the 
specimen  referred  to  above  which  Norman  Moore103  ex- 
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In  this  case  the  cirrhotic  change  in  the  organ  was  un- 
doubtedly produced  in  the  same  manner  as  that  following 
constriction  of  the  duct  as  practised  in  the  ezperimi 
on  animals,  the  first  link  in  the  chain  of  pathological 
changes  being  the  mechanical  obstruction  of  the  duct  by 
calculus. 

and  Diagnosis. — A  positive  diagnosis  of  pan- 
creatic lithiasis  during  life  is  impossible.  Calculi  and 
concretions  have  been  found  at  post  mortem  examination 
in  persons  who.  during  life,  did  not  suffer  from  any  symp- 
toms indicating  the  existence  of  such  conditions.  Pain, 
fatty  stools,  hsematemesis,  and  diabetes,  are  .-ymptoms 
sometimes  associated  with  this  lesion  of  the  pancreas,  but 
when  present  they  point  rather  to  the  i  ofa  con- 

secutive lesion  of  the  substance  of  the  gland  produced  by 
the  calculus  than  to  the  presence  of  the  calculus  itself. 
If  the  calculus  be  arrested  at  the  outlet  of  Wirsui  s  - 
duct,  it  may,  at  the  same  time,  obstruct  I  t  the 

bile  by  compressing  the  ductus  choledochus,  and  so  cause 
jaundice.  But  the  same  effect  can  also  be  produced  by 
cirrhosis  of  the  head  of  the  pancreas,  with  or  without  the 
presence  of  a  calculus  in  the  pancreatic  duct.  Mr.  Hor- 
ns claim-  that  he  has  seen  cases  of  pancreatic  stone  colic, 
but  in  such  cases  it  would  be  impossible  to  differentiate 
wen  the  passage  of  a  biliary  and  that  of  a  pancreatic 
calculus  along  their  respective  d  biliary  calcu- 
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due  to  the  mechanical  obstruction  of  the  biliary  pass 
i^  now  receiving  much  attention  on  the  part  of  sur^. 
it  is  well,  in  this  connection,  to  call  attention  to  impaction 
of  a   pancreatic  calculus  in  the  duodenal   portion  of  the 
pancreatic  duct  as  an  occasional  cause  of  obstinate  jauu- 
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PANOPHTHALMITIS.  General  suppurative  ophthal- 
mia  ;  a  purulent  inflammation  of  the  contents  of  the  eye- 
ball resulting  from  the  extension,  by  infiltration,  of  a 
suppurative  focus  in  one  membrane  or  tissue  to  all  the 
ethers. 

With  our  present  knowledge  of  the  causes  of  suppura- 
tion this  is  believed  to  be,  in  all  cases,  of  septic  origin, 
the  septic  material  being  introduced  by  means  of  a  trau- 
matism which  may  be  inflicted  intentionally,  as  in  a  cut- 
ting operation,  or  accidentally  by  a  foreign  body  pene- 
trating from  without  and  lacerating  some  part  of  the 
globe.  The  cornea,  being  the  most  exposed,  is  the  part 
most  frequently  injured.  If  the  foreign  body  be  driven 
into  the  globe  the  opportunity  for  carrying  septic  mate- 
rial in  with  it  is  vastly  increased,  and  suppurative  inflam- 
mation is  more  likely  to  follow,  even  if  it  be  afterward 
removed.  Exceptionally  the  disease  is  metastatic,  the 
original  focus  of  inflammation  (suppuration)  being  quite 
distinct  from  the  eye  itself ;  it  is  then  pyaemic  in  charac- 
ter, and  begins  usually  as  suppurative  choroiditis. 

In  cases  of  wounds  of  the  cornea  without  penetration 
of  a  foreign  body  into  its  deeper  parts,  whether  lacerated 
from  a  blow  or  following  the  clean  cut  of  an  operation 
properly  performed,  the  first  evidence  of  the  trouble  to 
follow  is  a  grayish  line  along  the  edges  of  the  wound, 
rapidly  growing  yellowish  in  color,  indicating  a  purulent 
infiltration  at  the  cut  surfaces,  which  extends  rapidly  (in 
the  course  of  a  few  hours)  to  the  rest  of  the  cornea  ;  the 
wound  gapes  and,  on  opening  the  lids,  pus  is  seen  exud 
|ag  from  its  edges.  At  the  same  time,  or  occasionally 
preceding  this,  there  is  oedema  of  the  edges  of  the  lids, 
which  soon  extends  to  the  loose  cellular  tissue,  the  lids 
thereby  becoming  livid  and  immensely  tumefied.  The 
ocular  conjunctiva  participates  in  the  inflammation,  be- 
comes reddened  and  cedematous,  projecting  almost  like  a 
bladder  from  between  the  distended  lids  ;  the  cornea  it- 
self is  almost  buried  in  the  swollen  conjunctiva  which 
overlaps  it,  so  that  it  appears  as  if  buried  in  a  pit  below 
the  surface  (chemosis).  During  this  time  the  infiltration 
of  the  cornea  extends,  the  tissue  becomes  softened,  breaks 
down,  and  pus  which  has  formed  in  the  interior  from  the 
subjacent  iris  and  beyond  exudes  through  the  wound. 
In  leed,  the  limits  of  the  wound  become  unrecognizable  in 
the  purulent  mass  which  occupies  the  place  of  the  cornea, 
now  become  staphylomatous  by  the  pressure  of  the  sup- 
purating contents  of  the  globe. 

In  the  beginning  there  may  not  be  much  pain,  and 
lliis  is  often  particularly  noticeable  in  cases  following 
cataract  extraction  in  feeble  old  persons,  which  may  run 
on  to  complete  purulent  infiltration  and  breaking  down 
of  the  cornea  without  pain.  With  the  swelling  of  the 
eyelids,  the  infiltration  of  the  ocular  conjunctiva  and  or- 
bital tissues,  and  the  involvement  of  the  deeper  tissues, 
especially  the  iris,  the  pain,  however,  becomes  severe, 
often  uncontrollable,  except  with  very  large  doses  of  opi- 
um.   It  radiates  over  the  whole  distribution  of  the  trigem- 


inus nerve  of  that  side,  though  it  is  usually  more  severe 
along  the  course  of  the  supra-  and  infra-orbital  branches. 
With  the  breaking  down  of  the  cornea  and  the  escape  of 
the  pus  through  the  opened  wound  there  is  a  relief  to  the 
intra-ocular  tension,  and  this,  together  with  the  changes 
which  the  individual  tissues  undergo  in  consequence  of 
their  complete  disorganization,  brings  about  a  subsidence 
of  the  pain,  which  thereafter  gradually  ceases. 

The  extrusion  of  the  contents  of  the  globe,  brought 
about  by  the  unresisted  pressure  of  the  ocular  mux  lis, 
causes  its  collapse.  It  shrinks  greatly,  and  loses  its  sphe- 
roidal shape,  becoming  marked  by  depressions  at  the  in- 
sertions of  the  recti  muscles.  With  the  subsidence  of 
the  inflammation  in  the  interior  of  the  eye,  there  being  no 
longer  any  organized  tissue  to  feed  upon,  the  orbital  and 
palpebral  swellings  diminish,  and  the  lids  become  less  livid 
and  tense.  In  due  course  the  ocular  conjunctiva  clears 
up,  showing  the  sclera  underneath,  which  gradually  re- 
assumes  its  usual  whiteness.  The  cornea,  however,  is 
never  restored  ;  it  loses  entirely  its  transparency,  and  is 
converted  into  an  opaque  mass  of  cicatricial  tissue  through 
which  is  dimly  shown  the  pigment  derived  from  the  iris, 
closely  agglutinated  to  its  posterior  surface.  The  dark 
shimmer  occupies,  however,  but  a  very  small  part  of  the 
area  of  the  former  cornea.  The  atrophy  of  the  globe  is 
complete.  Such  is  the  usual  course  of  a  suppurative  in- 
flammation of  the  eye  following  a  more  or  less  extensive 
wound  of  the  cornea. 

In  cases  in  which  the  wound  of  the  cornea  is  slight,  but 
in  which  a  foreign  body  is  driven  into  the  eye,  whether 
behind  the  iris  or  not,  and  lodges  there,  or  even  if  it  be 
removed,  the  course  is  often  somewhat  different.  The 
focus  of  initial  infection  is  usually  the  point  occupied  by 
the  foreign  body,  and  the  evidence  of  a  suppurative  pro- 
cess being  started  up  is  often  first  suggested  by  a  green- 
ish reflection,  seen  by  oblique  illumination  or  by  the  oph- 
thalmoscope from  a  point  deep  in  the  fundus  of  the  eye, 
showing  through  the  still  clear  pupil.  The  inflammation 
of  the  external  parts  immediately  following  the  injury 
has  either  subsided  or  there  may  have  been  too  little  to 
excite  alarm  ;  but  the  vision  not  being  correspondingly 
restored,  an  ophthalmoscopic  examination  reveals  an  un- 
defined tumor  with  a  greenish  reflection  in  the  midst  of  a 
somewhat  obscure  area  of  inflammatory  exudation  in  the 
vitreous.  This  reflection  is  not  unlike  in  appearance  that  of 
a  shred  of  detached  retina,  which  condition  may,  ind<  ed, 
coexist  as  one  of  the  immediate  results  of  the  accident. 
The  history  of  an  accident  would,  of  course,  indicate  the 
probable  nature  of  the  trouble,  and  the  subsequent  course 
of  the  disease  soon  proves  the  object  to  be  a  focus  of  sup- 
puration at  the  site  of  the  lodgement  of  the  foreign  body. 
This  usually  soon  spreads,  tracing  its  way  along  the 
track  of  the  wound,  infiltrates  the  surrounding  tissues 
more  or  less  rapidly,  and  involves  all  the  contents  of  the 
globe.  The  vitreous  liquifies,  then  suppurates,  the  ret- 
ina becomes  detached  by  effusion  between  it  and  the 
choroid,  and  sooner  or  later  all  the  tissues  become  fused 
into  a  disorganized  mass  in  which  only  the  remnants  of 
former  membranes  and  tissues  can  be  recognized.  This 
disorganization  is  shown  by  the  softening  of  the  globe  on 
pressure,  and  sometimes  before  the  pus  comes  to  the  sur- 
face, by  the  appearance  of  the  sulci  marking  the  inser- 
tions of  the  recti  muscles. 

When  the  suppuration,  after  travelling  along  the  track 
of  the  wound,  has  reached  the  cornea,  its  progress  is 
usually  more  rapid.  The  cornea  sometimes  breaks  down 
< //  miisse,  the  whole  membrane  becoming  rapidly  con- 
verted into  a  pullaceous  mass,  or  the  old  wound  may 
gape  and  allow  the  contents  to  escape,  the  globe  subse- 
quently collapsing  as  above  described. 

In  general,  when  the  pus  does  not  make  its  appearance 
in  the  bottom  of  the  wound  for  some  time  after  the  re- 
ceipt of  the  injury,  and  when  the  corneal  wound  has 
closed  up,  the  progress  of  the  inflammation  is  slower 
than  in  the  first-described  class  of  cases,  in  which  the 
suppurating  process  begins  at  the  external  wound.  But 
it  is  just  as  fatal  to  the  integrity  of  the  visual  organ,  and, 
as  there  is  in  these  cases  ncarlyalways  a  persistent  source 
of  irritation  at  the  bottom  of   the  wound,  the  foreign 
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.  being  lodged  there,  tin-  very  great  additional  dangi  r 
of  its  being  followed  by  that  most  insidious  and 
uncontrollable   form   of   inflammation   in   the  ot/ier 
known  as  sympathetic  ophthalmitis  <  >  id<  \. 

Panophthalmitis  occurs  sometimes,  also,  as  a  result  of 
i raumatic  ulceration  i  I  a.     When  there  is 

pi  rforation  into  the  anterior  chamber,  with  prolapse  of 
i In-  iris,  tin-  opportunity  is  presented  for  tho  acces 

septic  micr 'ganisms  into  the  interior,  and  the  result 

will  in-  the  same  a-  in  septic  infection  following  wounds, 
I  cou  ■  ilii-  disease  is  properly  described  in  the 
article  on  Suppurative  Keratitis  (vol.  ii.,  p.  297).  The 
termination  i-  "f  course  the  same,  i.e.,  phthisis  bulbi. 

Tin  vimkvi.  —  Ii  goes  almost  without  saying  tbat 
when  :i  panophthalmitis  lias  fairly  gotten  under  way. 
nothing  can  in-  done  t"  save  vision  ;  efforts  t<>  that  end 
must  i»  made  in  the  initial  stage  before  pus  has  formed, 
ami  Mi'-  reader  i-  referred  in  the  articles  treating  of  tin' 
conditions  from  which  tin-  panophthalmitis  results,  vi/,.. 
Suppurative  Keratitis  (vol.  ii.,  p.  '-"■!?).  [litis  (vol.  iv.,  p. 
219),  Choroiditis  (vol.  ii.,  p.  147),  ami  Injuries  of  the  Eye 
(vol.  ii.,  p.  195).  We  have  here  to  do  simply  with  efforts 
to  mitigate  the  suffering,  in  shorten  tin-  inflammatory 
process,  to  conduct  it  safely  t"  its  legitimate  end  of 
atrophy  of  the  globe,  without  tin-  involvement  of  the  sur- 
rounding orbital  tissues,  or  of  neighboring  organs  and 
cavities. 

In  the  beginning,  or  even  toward  the  height  of  the  in- 
flammation, the  application  of  Leeches  to  the  temple  (just 
beyond  the  orbital  margin,  to  avoid  an  unsightly  ecchy- 
inoMv  of  the  orbital  connective-tissue)  will  often  measur- 
ably relieve  the  pain,  and  apparently  cheek  the  progress 

of  the  inflammatory  action  ;  the  number  depends  mainly 
upon  the  degree  of  inflammation  and  the  robustness  of 

the  individual  ;  from  two  to  .six  or  eight  are  about  the 
limits.  BcinL,r  applied  over  a  bony  surface  the  haemor- 
rhage IS  quite  under  control  by  pressure,  so  that  the  bites 
may  lie  allowed  to  bleed  unrestrictedly  afterward,  or 
until  the  pulse  shows  evidence  of  cardiac  failure.  Fo- 
mentations of  hot  water,  as  hot  as  can  lie  borne,  applied 
to  the  closed  lids,  often  relieve  the  pain  very  decidedly, 
and  these  should  lie  kept  up  day  and  night,  for  from 
fifteen  to  twenty  minutes  at  a   time,  at   intervals  of  two 

or  three  hours  until  the  pain  becomes  tolerable.  Fomen- 
tations are  preferable  to  poultices,  continuously  applied, 
being  more  comfortable  because  less  heavy  and  cleaner, 
and  because  the  skin  of  the  eyelids  docs  not  become 
SOggy,  as  occurs  when  these  arc  applied  for  any  unit 
length  of  time. 

I  have  never  thought  that  any  good  was  accomplished 
by  laying  the  eyeball  open  by  incisions  carried  through 

the  cornea,  With  the  idea  of  relieving  tension.  The  pain 
i-  not  from  pus  being  retained  within  the  globe,  but  is 
properly  from  tension  of  the  tissues  by  interstitial  infil- 
tration, and  this  is  not  relieved  by  the  incisions  ;  neither 
have  I  ever  found  scarifications  of  the  conjunctiva  of 
any  avail.  I  formerly  practised  both  these  procedures, 
but  have  given  them' up  entirely,  depending  upon  the 
fomentations  locally  and  the  administration  of  anodynes 
internally  to  relieve  the  extreme  pain,  which  often 
threatens  to  wear  tin-  patient  out  in  spite  of  all  our  en- 
deavors to  relieve. 

In  view  of  this  extreme  and  often  long-continued  suf- 
fering (for  it  is  a  matter  of  from  ten  days  to  three  weeks 
before  the  subsidence  of  the  inflammation  i-  sufficient  to 
allow   the  remission   of  active  treatment),  and  of  the  all- 

i  in  poi-t. ant  fact  that  the  eye  is  ruined,  the  question  oJ  enu- 
cleation of  the  globe,  to  shorten  the  time  of  confinement 
and  suffering,  presents  itself  to  the  mind  oi  everj  sur- 
geon. In  1868  von  Graefe  reported  two  cases  of  death  from 
meningitis  following,  and.  as  he  believed,  in  consequent 
<;/'.  tin  enucleation  of  eyes  in  the  stage  of  active  suppura- 
tion,  and    since    that    time    German   ophthalmologists,  at 

least,  have  hesitated  to  practise  or  advise  a  procedure 
threatened  by  so  serious  consequences.  The  indepen- 
dent and  radical  .Mauthncr.  indeed.  Bays  "  the  ghost  of 
such  an  accident  "  has  quite  prevented  him  from  pt  r 
forming  the  operation.  Surgeons  in  other  countries,  not 
so  bound   by   the  traditions  of  the   Berlin   school,  have 


in  en  more  venturesome,  and  do  not  report  cause  for  re- 

L'rettiiiLr  it.  I  have  enucleated  Several  such  eves,  anil 
my  patients  were  relieved  of  much  suffering  and 
much  time,  and  never,  until  this  article  was  under  way 
have  I  met  with  any  untoward  circumstance.  1  had' 
however,  recently  under  my  can-  a  somewhat  decrepit 
and  prematurely  aged  man,  of  sixty-five  years,  with 
matous  arteries,  who  developed  a  panophthalmitis 
as  tin  re-ult  of  a  lacerated  wound  of  the  cornea  and  pro- 
lapsed iris,  from  a  blow  with  a  stick  of  wood.  Enuclea- 
tion was  performed  after  the  orbital  tissues  had  !■ 

a  g I  deal  swollen,  because  his  decrepit  condition  - 

to  forbid  the  risk  of  a  long-continued  suppurative  pro- 
cess. More  than  usual  antiseptic  precautions  were  taken 
during  the  operation  and  in  the  subsequent  treatment, 
Imu  the  patient  died  in  tour  day-  from  ill.  bral  meningi. 
ii-,  induced  by  the  propagation  of  the  inflammation  in 
the  orbital  ti--ues  through  the  optic  foramen,  along  the 
optic  nerve-trunk  to  the  cranial  cavity,  rendered,  I  think, 
exceptionally  easy  by  the  sclerosis  of  the  arteries.  \\- 
gnaux's  single  fatal  case  w  as  in  a  man  eighty-one  j  ■ 
age.  I  am  satisfied,  therefore,  that  age  adds  greatly  to 
the  risk  of  the  operation,  and  while  it  appears  probable 
that  in  youth  the  dangers  have  been  exaggerated,  in  ad- 
vanced years  the  enucleation  of  an  eye  which  is  th 
of  active  general  suppuration  is  not  a  safe  procedure. 

A  point  of  minor  importance  in  the  general  question  of 
enucleation  is  the  fact  that  an  atrophied  stump  allows 
more  motion  to  an  artificial  eye  than  i-  possible  after 
enucleation,  when  the  muscles  are  all  united  in  a  conv- 

i i  cicatricial  mass,  forming  a  depression  at  about  the 

centre  of  the  bony  orbit  II".  II.  Cartnalt. 

PANSY  (  Viola  Tricolor,  U.  S.  Ph.  ;  Herba  Viola  Trim, 
lorie,  I'h.  <;.  ;  Y'. ;/.-.',  sauvage,  Codex  .Med.  ;  Heart  - 
This  little  plant,  so  universally  admired  for  its  brilliant 
and  beautiful  flowers,  is  a  native  of  Europe,  and  partially 
naturalized  in  the  United  State-.  In  its  primitive  or  wild 
form,  with  .small,  quite  irregular  flowers,  it  is  oft, 
in  waste  places  around  old  gardens;  and  it  reappears, 
after  a  generation  or  two  of  neglect  or  poor  cultivation, 
in  an}-  of  the  magnificently  developed  florists'  varieties. 
Even  the  later  flowers  of  plants,  which  at  first  produced 
fancy,  hybrid  forms,  may  approach  the  natural  type. 
The  Pharmacopoeia  directs  this  wild  or  natural  form  as 
the  proper  one  for  medicinal  use,  and  gives  the  following 
description  of  it:  "Stem  angular  and  nearly  smooth; 
leaves  alternate,  petiolate,  ovate,  or  oblong,  crenate,  with 
leaf-like,  pinnatitid  stipules;  flowers  with  an  obtuse 
spur,  and  the  variegated  petals  longer  or  shorter  than  the 
calyx:  inodorous;  taste  somewhat  bitter  and  acrid." 

Composition.  —  Little,  if  anything,  of  value  has 
found  in  pansy;  a  glucoside,  violaqx  of  probably 

no  active  properties,  and  a  little  salicylic  acid  or  some- 
thing yielding  it,  are  about  all.  Syrup-,  decoctions,  and 
other  preparations  of  pansy  arc  occasionally  given  for  the 
seborrho  as  and  eczemas  of  infants,  a-  general  "alter- 
atives," and  in  some  renal  and  vesical  troubles,  etc.  It 
is  simply  an  inactive  and  indefinite  drug,  very  little  em- 
ployed in  intelligent  practice,  and  deserving  of  being 
relegated  to  the  flower-garden,  it-  proper  place. 

Allied  Plants,  btc. — This  genus  contain-  about  a 
hundred  Bpecies,  natives  generally  of  temperate  climates, 
many  of  which  have  lovely  and  much  appreciated  llow- 
ers.  V.  odorata  Linn.,  the  "English  Violet,"  as  it  is 
called  here,  has  a  blue  or  purple  corolla,  often  double, 
and  very  sweet  scented.      It   is  cultivated  extensively  for 

ornament.  V.  pedaia,  the  crow-foot  violet  of  this  country, 
wa-  formerly  included  in  the  Pharmacopoeia  with  1'. 
tricolor  as  one  of  the  sources  of  medicinal  violet.  Besides 
these  a  do/en  or  more  species,  blue,  lilac,  white,  and  yel- 
low, are  well-known  spring  flowers.  V. odorata  contains 
a  gastric  irritant  called  violin,  but  not  completely  isolated, 
which  causes  vomiting  and  diarrhoea,  and  several  species 

have   beiti   shown   to   yield   salicylic   acid.      None  of  the 
violets  has  any  special  economic  value,  however,  and  the 
other  genera  ol  tin    order  are  almost  devoid  of  in 
cm  epting  to  the  botanist. 

11".    P.    lr 
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PANTICOSA  is  a  thermal  station  situated  on  the  Span- 
ish side  of  the  Pyrenees,  lying  at  an  elevation  of  5,570 
feet  above  the  level  of  the  sea.  There  are  five  springs, 
named  according  to  their  supposed  indications,  the  Fuente 
del  Estomago  (stomach),  Fuente  del  Higado  (liver),  Fu- 
ente de  los  Herpes,  Fuente  Purgante  or  Fuente  de  la  La- 
guua,  and  Fuente  de  la  Jaqueta  (migraine).  The  tem- 
perature of  these  waters  range  from  68°  to  88°  F. 

The  following  is  the  analysis,  made  by  Dr.  Herrera, 
of  two  of  these  springs,  calculated  in  parts  per  thousand: 


Fuente  del 
Estomago. 

Sodium  sulphide 0.0435 

Calcium  sulphide 0.0630 

Sodium  sulphate 1.3341 

Sodium  chloride 0.0018 

Magnesium  chloride 

Calcium  carbonate 

Ferrous  carbonate 0.9730 

Silicic  acid 0.0410 

Glairine  0.6110 


Fuente  de  los 
Herpes. 


1.5504 
0.5550 
0.0155 
0.0-100 


Total  solids 2.9574 


0.0385 


2.1994 


The  waters  are  employed  in  the  treatment  of  a  great 
variety  of  affections,  such  as  catarrh  of  the  respiratory 
and  digestive  apparatus,  syphilis,  skin  diseases,  rheuma- 
tism, neuralgia,  various  neuroses,  and  malarial  poison- 
ing. The  establishment  is  said  to  be  one  of  the  best  of 
its  kind  in  Spain.  The  climate  is  cold,  the  winters  are 
long,  and  the  season  for  guests  embraces  only  the  three 
months  of  July,  August,  and  September.  About  a  thou- 
sand guests  visit  Panticosa  every  summer.         T.  L.  S. 

PAPAW,  THE.     Carica  Papaya  Linn.  {Papaya  Carica 

Gaertn.) ;  Order,  Passiftoracm,  Papaece.  This  interesting 
plant  is  a  small,  quick-growing  tree,  eighteen  or  twenty 
feet  in  height,  of  palm-like  aspect,  with  a  thick,  soft, 
cylindrical  trunk,  surmounted  by  a  hemispherical  head 
of  large,  long-petioled,  alternate,  palmate  leaves.  The 
flowers  are  rather  small,  yellowish-  or  greenish-white, 
regular,  pentamerous,  perfect,  or  polygamous.  The  fruit, 
for  which  it  is  cultivated,  is  an  edible,  melon-shaped, 
many-seeded  berry.  All  the  green  parts  of  the  plant — 
steins,  leaves,  and  unripe  fruits — contain  a  white  milky 
juice  in  considerable  quantity,  of  bitterish?  acrid  taste, 
and  remarkable  digestive  powers.  This  tree  is  a  native 
of  tropical  America,  in  most  parts  of  which  it  is  also  cul- 
tivated, and  from  whence  it  has  been  introduced  into 
India  and  other  warm  countries.  Its  fruit  has  been  for 
along  time  an  article  of  food  where  it  can  be  grown,  and 
the  power  of  its  leaves  and  juice  to  soften  meats  has  been 
occasionally  utilized  in  the  same  localities.  Witmack,  a 
Dumber  of  years  ago,  experimented  with  it  as  with  pep- 
sin, and  found  it  to  possess  very  similar  powers  over 
fibrin  and  albumen.  Lean  meat  and  coagulated  albumen 
of  eggs  became  quickly  dissolved  in  it  at  a  warm  temper- 
ature, even  without  the  use  of  acids,  and  finally  were 
completely  dissolved.  It  also  converts  starch  solution 
into  dextrin  and  sugar.  Messrs.  Wurtz  and  Bouchat  sep- 
arated from  the  juice  a  permanent,  white,  active  powder, 
which  they  named  papain,  the  same  probably  as  that  sep- 
arated by  Peckott  a  short  time  before  and  called  by  him 
papayotin.  Papain  is  a  stable,  white,  inodorous,  amor- 
phous, nearly  tasteless  powder,  readily  dissolving  in 
water  and  glycerine,  and  possessing  iu  a  greater  degree 
than  most  pepsins  the  same  solvent  power  as  they,  di- 
gesting about  a  thousand  times  its  weight  of  meat-fibrin. 
It  also  peptonizes  milk  as  well  as  pancreatin  or  trypsin. 

The  expensiveness  of  this  substance  has  prevented  any 
extensive  employment,  and  is  likely  to  do  so  unless  some, 
as  yet  not  proven,  peculiar  advantage  over  pepsin  can  be 
shown  for  it.  It  has  been  employed  a  little  for  the  same 
purposes  as  pepsin — to  aid  imperfect  digestion  and  the  so- 
lution of  diphtheritic  membranes.  Dose  about  the  same 
as  that  of  the  strongest  pepsin. 

Allied  Plants. — The  genus  contains  about  twenty 
species,  several  of  which  are  useful. 

Allied  Drugs. — Pepsin,  Pancreatin.  Diastose,  etc. 
The  juice  of  the  Fig,  and  probably  of  some  other  lactif- 
erous trees,  has  some  digesting  power.     W.  P.  BolUa. 


PAPILLOMA.  Synonyms:  Papillary  growth,  villous 
tumor,  vegetation,  verruca,  wart. 

Definition. — A  non-malignant  growth;  in  form 
pointed,  round,  or  flat;  in  character  hard  or  soft,  situ- 
ated upon  the  skin,  mucous  or  serous  membranes,  and 
composed  of  epidermis  and  papilla  similar  in  structure 
to  the  papillae  normally  present  in  the  integument  and 
certain  mucous  membranes. 

Dlscuiptiox. — Papillomata  are  of  two  kinds,  desig- 
nated respectively  the  corneous  and  the  mucous.  Of  the 
former,  three  species  are  generally  recognized — namely, 
warts  (verruca  vulgares),  corns  (clavi),  and  horns  (coruua 
.cutanea). 

Warts,  situated  upon  any  region  of  the  integument. 
but  especially  upon  the  hands  and  face,  of  variable  size 
(one  to  twenty  millimetres)  and  firmness,  are  formed  of 
hvpertrophied  papillae,  having  at  first  a  rather  firm  cov- 
ering of  corneous  epithelium.  The  original  papilla?  fre- 
quently vegetate,  each  giving  rise  to  one  or  several  second- 
ary branches.  The  central  connective-tissue  framework, 
or  papillary  body,  is  broadest  at  its  base,  becoming  nar- 
rower as  it  ascends  the  primary  papilhe  and  approaches 
the  extremities  of  the  secondary  branches.     The  epider- 
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Fig.  2752. — Section  thrpugh  two  Papilla;  of  a  Cutaneous  Wart,  a.  Cor- 
neous layer  of  epidermis ;  b,  pearl  of  epithelial  cells  ;  c,  rete  mucosum  ; 
e,  vascular  connective  tissue.     (Ziegler. ) 

mal  layer  may  surround  each  papilla  separately,  or  it  may 
include  several,  or  the  entire  mass,  of  the  papillae  forming 
the  protuberance.  In  the  latter  variety  the  covering  is 
generally  of  not  very  great  thickness,  and  the  wart  is  soft 
(verruca  molis  vel  carnea) ;  in  the  former  it  is  usually 
thick,  giving  greater  firmness  (verruca  dura).  Owing  to 
friction  and  consequent  detachment  of  the  cuticle,  the 
wart  frequently  loses  its  smooth  surface  and  becomes 
roughened  by  minute  elevations,  each  representing  a  pa- 
pilla ("  seed  wart"). 

Corns,  the  result  of  continued  pressure  or  friction  upon 
the  toes,  occur  most  frequently  on  the  little-toe,  but  are 
often  located  on  other  prominent  points  of  the  feet.  When 
situated  upon  the  inner  surface  of  the  toe,  their  epithelial 
covering  is  thinner  and  less  firm,  owing  to  constant  mac- 
eration Iry  the  perspiration  (soft  corn).  A  corn  begins 
as  an  hypertrophy  of  papilhe.  Soon,  however,  the  cor- 
neous layer  becomes  predominant,  and  by  its  increasing 
thickness  forces  down  the  papillae.  Later  the  derma 
undergoes  atrophy,  the  adipose  tissue  is  absorbed,  and 
not  infrequently  a  mucous  bursa  is  formed  in  the  subcu- 
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taneous  cellular  tissue.     More  or  less  intense  inflamt 
tion,  often  terminating  in  suppuration,  may  also  be  in- 
.  a  continuation  of  the  frii  A 

callosity  (tyloma)  bears  a  cli  o  a  corn, 

but  consists  almost  entin  Ij  ol  a  thickening  of  the  corne- 
ous la\  er. 

;i  h  idelj  i  >ns  of  the 

--kin,  ) mi  chiefly  on  the  lace,  found  also  in  dermoid 
cysts,  an-  papillomata  in  which  the  epithelial  cells  of  the 
conn  i  esquamating,  become  firmly 

united  in  much  the  same  manner  as  in  the  nails.  'I  be 
<  xcr<  jcences  f i  <    imbricated  layers  maj     i  ■ 

quire  a  considerable  length  and  great  firmness,  their  form 

the  most  pari  i  insic  circumstai 

of  loi  I  pressure.  Very  similar  to  these  in  histo- 
logical structure  are  the  lesions  of  ichthyosis,  a  >  o 
affection  in  which  papillae  of  variable  degrees  of  develop 
mint  an-  surmounted  by  an  enor isly  thickened  epi- 
dermal layer.  Of  great  similarity,  also,  are  the  promi- 
nences of  the  >kin  termed  neuropathic  papillomata  by 
Gerhardt,  neuropathic  naevi  by  Simon.  The  disease  con- 
sists ol' papillary  elevations  of  the  skin,  sometimes  pig- 
mented, supporting  a  rather  thick  layer  of  loose,  fissured 
epithelium,  ami  is  peculiar  to  infancy,  It  is  considered 
of  nervous  origin,  because  accompanied  by  certain  neu- 
rotic symptoms,  and  because  the  eruption  frequently 
corresponds  to  the  distribution  of  cutaneous  nerves,  and, 
w  ben  unilateral,  does  not  extend  beyond  the  median  line 
of  the  body. 

Mucous  papillomata  differ  from  the  corneous  princi- 
pally in  the  less  development  of  the  epithelial  layer. 
The'  growths  vary  chiefly  in  two  ways  :  First,  in  regard 
to  firmness,  depending  upon  the  presence  of  a  large  or  a 
small  amount  of  fibrous  tissue  in  the  papillary  body  ; 
anil  second,  upon  the  presence  Of  Hat  or  columnar  epi- 
thelium in  the  superficial  layer,  corresponding,  as  a  rule, 
although  not  invariably,  to  the  covering  of  the  surface 
from  which  the  tumor  springs.  Between  the  very  hard 
ami  the  very  soft  excrescences  there  are  many  varieties  ; 
sip,  between  the  Hat-celled  and  the  columnar,  papillomata 
are  sometimes  encountered  having  an  intermediate  type 

of  cells. 

The  papilk-e  composing  a  mucous  papilloma  may  be 
simple  (i.e.,  single)  or  compound.  In  either  form  they 
may  acquire  a  considerable  length.  The  occasional  large 
size  of  the  compound  growths  is  usually  due  to  a  combi- 
nation with  adenomata  or  cysts,  a  combination  most  often 
observed  in  the  larynx,  pharynx,  gall-bladder,  and  ali- 
mentary tract.  The  most  frequent  seat  of  the  mucous 
papilloma  is  mucous  membrane,  or  more  especially  the 
transitional  tissue  which  forms  the  boundaries  bet  ween 
the  mucous  membranes  and  the  integument.     They  are 

therefore  most  frequently  encountered  at  the  orifices 
df  the  oral  Cavity,  of  the  vagina,  the  anus,  urethra,  etc 
'I' hey  occur  also  upon  serous  membranes,  especially  upon 
the  synovia?  of  the  articulation-:  they  have  been  ob- 
served even  in  the  walls  of  the  ventricles  of  the  brain. 

Their  form  is 
round,  or  oval.  Hat 
or  bud  like,  <l<-- 
pending  for  the 
most  pari  upon 
thenumbero 
ondary  and  ter- 
tiary branches and 
rection  in 
which  they  pro- 
trude, but  their 
shape  maj  be 
greatly  modified 
by  the  pressure 
of  surrounding 
parts. 

Papill  om  a  ta 
having  columnar 
epithelium  occur  almost  exclusively  on  mucous  mem- 
branes lined  by  col ui una r  epithelium,  as  those  of  thi 

bladder  and  duel-,  the  lacteal  duels,  stomach,  and  intes- 
tine-,   but   ate  sometimes  encountered   in   the   urinary 


Lumen 
(Ztegler.) 


bladder  and  on  surlai  eS  having  only  a  single  layer  of  flat 
epithelium  (Fig.  ~7~>:{). 

Papillomata  affecting  the  oral  cavity,  the  uvula,  the 
oesophagus,  the  vocal  cords,  the  urinary  bladder,  the  ure- 
thra  of  either  sex.  the  vagina  or  uterine  orifice,  n 
a  rule,  decidedly  firmer  in  character  than  tin 
ing  from  other  mucous  membranes,  owing:  to  the 
amount  of  fibrous  li  •    being  occup  i 

blood-vessels  and  epithelium. 

A   very  -oft  wart  nlly  found    upon  the  lip, 

which  ncy  to  ulceration,  is  with  dirfi- 

.  distinguished  from  epithelioma. 

Papillomata  situated  on  the  mucous  membrane  of  the 
gall-bladder  are  generally  small  and  of  little  sigmAi 
sometimes,  however,  owing  to  a  combination  with  ade- 
nomatous grow ih,  thej  acquiri  ■  ize. 

Papillomata  of  the  urinary  bladder  are  most  frequently 

located    in  the  trigOnum,   between  the    orifices  of  the   ure- 
ters.    They  form   a  soft,    round,    very   vascular  tumor, 
sometimes  of  large  Bize ;  or  a  considerable  part  of  the 
mucous  membrane  may  be  covered  with  closely  en 
villous  projei  tions. 

Condyloma  is  a  species  of  papilloma,  having  a  mi 
less  regularly  branched  fibrous  body,  supplied  by  a  cap-. 
illary  vessel  in  each  branch,  and  having  a  rather  thin 
epithelial  covering.  Caused  for  the  most  part  by  the 
irritant  action  of  morbid  secretions,  they  are  most  fre- 
quent upon  the  genital  organs,  but  are  often  encountered 
in  other  part-  (see  Condyloma,  vol.  ii..  p.  260). 

The  soft,  villous  papilloma,  usually  simple,  or  having 
at  most  bul  one  or  two  branches,  frequently  ]' 
from  otherw  i-e  healthy  mucous  membranes,  chiefly  those 
of  the  stomach  and  intestines,  especially  the  colon,  the 
urinary  bladder,  and  the  vagina,  but  rarely  from  the  in- 
ternal'surface  of  the  dura  mater,  or  from  the  pia  mater 
and  arachnoid. 

Microscopical  Appearances. — The   microscope  re- 
solves the  papillae  of  which  the  growth  is  composed  into 
two  distinct  parts,  a  fibrous  body  and  an  epithelial  i 
ing,   to  which    reference   has  already  been   made.     The 
structure  of   the   fibrous  body,    like  that   of  the   normal 
papillae  of  the  skin,  is  composed  of  fibrous  tissue  support- 
ing blood-vessels,  which  terminate  in  capillary  loop- at 
the  extremity  of  the  papilla.     The  fibrous  tissue  i-  not 
the  same  in  amount  in  all  instances,  and  occasionally  the 
papillae  contain  no  vessels.     The  .secondary  papill 
the  same  features  as  the  primary,  ii-  papillary  body  l»e- 
ing  continuous  with  that  of  the  former,  its  blood  \ 
being  offshoots  from  those  of  the  parent  stock.     The 
tertiary  papillae  bear  the  same  relation  to  the  secondary 
as  do  the  latter  In  the  primary  (Fig.  'JT">4.) 

Concerning  the  vessels  (arteries,  capillaries,  veins 
probably,  lymphatics)  little  need  be  said,  as  they  usually 
possess  the  histological  structure  of  those  in  normal  pa- 
pillae. The  capillaries,  however,  sometimes  become  di- 
lated, uniformly  or  into  ampullae;  they  then  not  infre- 
quently rupture,  the  blood  escapes  externally,  or.  being 
retained  within  the  papillary  body,  becomes  converted 
into  pigment.  Calcification  of  the  vessels  sometin 
curs 

The  appearance  of  the  epithelial  layer  of  an  individual 
papilla  depend-  upon  the  character  of  epithelium  which 
is  present.  When  this  is  of  the  tessellated  variety,  there 
are  usually  present  numerous  layers  dove-tailed  together, 
the  superficial  cells  being  flattened,  the  whole  under- 
going the  same  mode  of  evolution  as  occurs  in  the  Hal- 
pighian  layer  of  the  skin.  Papillomata  covered  bj 
Iumnar  epithelium  have  but  a  single  layer  of  cells  over 
each  papilla.  Mucous  papillomata  arise  as  a  rule  from 
the  papillae  or  villi  of  the  mucous  membrane:  sometii 
they  arise  from  surfaces  devoid  of  either  papillae  or  villi, 
as  from  the  vocal  cords,  the  ventricles  of  the  brain,  cyst- 
walls,  the   Stomach,  urinary  bladder,  etc.      The  moo 

in  in  these  localities  is  supposed  to  be  similar,  if  not 
identical,  with  that  of  inflammatory  granulations,  of 
which  they  are  doubtless  in  some  instances  a  higher  de- 
>ment.  That  the  analogy  to  granulation-tissue  does 
not  hold  further  than  the  origin  of  the  growths,  however, 
is  apparent  from  the  fact  that  the  latter  tends  toward  re- 
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covery  by  organization  (cicatrization),  whereas  a  papil- 
loma tends  to  persist  indefinitely. 

Diagnosis. — The  diagnosis  of  papilloma  is  not,  as  a 
rule,  attended  with  much  difficulty,  when  the  growth  is 
situated  in  a  region  that  is  visible  or  of  easy  exploration. 
Where  difficulty  arises  in  these  cases,  it  is  generally  in 
the  differentiation  of  the  mucous  papilloma  from  other 
epithelial  growths,  especially  epithelioma.  Clinically,  a 
distinction  is  often  impossible  after  ulceration  has  oc- 
curred. The  microscopical  differentiation  is,  however,  less 
difficult,  although  not  always  easy,  being  based  upon  the 
fact  that  in  papilloma  the  Malpighian  layer  of  the  growth 
does  not  extend  below  the  normal  level,  whereas  in  epi- 
thelioma it  dips  down  into  the  subcutaneous  cellular  tis- 
sue. The  presence  of  cell-nests  favors,  although  it  docs 
not  establish,  the  diagnosis  of  epithelioma.  Another 
cause  of  error  is  the  fact  that  a  hypertrophy  of  papilla;  is 
of  frequent  occurrence  on  the  surface  of  many  other  tu- 
mors, especially  wheu  the  latter  are  in  a  state  of  inflam- 


PlG.  2754.— Longitudinal  Section  of  a  Mucous  Papilloma,    a,  Vascular 
papillary  body  ;  d,  epithelial  portion;  c,  corneous  layer.     (Kaposi.) 

mation.  To  eliminate  this  it  is  necessary  to  examine  a 
section  through  the  base  of  the  tumor.  It  is  only  when 
we  find  there  a  fibrous  tissue  devoid  of  gland-cells,  sarco- 
matous elements,  carcinomatous  alveoli,  or  other  neoplas- 
tic tissue  that  the  growth  can  be  pronounced  purely  a 
papilloma. 

Prognosis. — Papilloma  is  a  strictly  benign  growth. 
The  corneous  papilloma  is  usually  of  no  significance. 
That  an  epitheliomatous  process  may  be  engrafted  upon 
it,  however,  has  been  well  established,  and  it  is  believed 
by  many  that  a  sarcomatous  or  a  carcinomatous  degenera- 
tion may  occur.  A  wart  undergoing  rapid  growth,  espe- 
cially if  pigmented,  is  therefore  to  be  regarded  with  sus- 
picion, and  its  complete  extirpation  is,  as  a  rule,  advisable. 
The  same  is  probably  true  of  the  mucous  papilloma,  but 
this  is  also  not  infrequently  a  direct  cause  of  danger  by 
hemorrhage.  Properly  directed  treatment  is,  as  a  rule, 
successful  in  all  forms  of  papillomata,  and  in  many  in- 
stances the  excrescences  exhibit,  after  a  time,  a  tendency 
to  spontaneous  resolution. 


Treatment. — The  treatment,  of  papilloma  must,  in 
each  instance,  correspond  to  the  character  and  location 
of  the  growth.  Warts  may  be  removed  by  the  curved 
scissors,  and  a  return  prevented  by  the  application  of 
nitrate  of  silver,  nitric  acid,  or  glacial  acetic  acid  ;  or  the 
growth  maybe  less  rapidly  removed  by  the  application 
of  these  or  similar  remedies  directly  to  its  surface  with- 
out preliminary  excision.  When  the  warts  are  numer- 
ous it  is  advisable  to  remove  only  a  few  at  a  time  ;  those 
remaining  will  then  sometimes  disappear  without  further 
treatment. 

Corns  usually  subside  upon  the  removal  of  the  pressure 
or  friction  to  which  they  are  due.  The  corn  should  be 
softened  by  bathing  in  hot  water  and  pared  down  or  ex- 
tracted. The  extraction  may  be  facilitated  by  applying, 
night  and  morning  for  a  few  days,  glacial  acetic  acid,  or 
salicylic  acid  dissolved  in  alcohol  (saturated  solution)  or 
in  collodion  (  3  j.  to  £  }■)  with  the  addition  of  ten  grains  of 
the  extract  of  cannabis  Indica.  A  ring  of  wadding,  felt, 
or  rubber  should  be  placed  over  the  corn,  and  properly 
fitting  hose  and  shoes  should  be  worn.  The  soft  corn 
may  be  relieved,  and  often  cured,  by  separating  the  toes 
with  a  small  wad  of  cotton. 

Horns  may  be  prevented  from  recurring  after  removal 
(which  is  easily  effected  after  they  have  been  softened), 
by  thorough  scraping  of  the  base  with  the  dermal  curette 
and  by  the  application  of  arsenious  acid  or  pyrogallic 
acid,  or  by  cauterization  with  nitric  acid,  zinc  chloride, 
or  the  cautery  ;  or  the  entire  mass  of  enlarged  papillae 
constituting  the  base  may  be  excised,  when  practicable, 
by  the  knife  or  galvano-cautery. 

The  mucous  papilloma,  if  situated  in  a  region  that  is 
easily  accessible,  may  be  treated  in  much  the  same  man- 
ner as  the  corneous  wart.  Thorough  cleanliness,  how- 
ever, and  the  application  of  astringents  will  often  suffice. 
Condylomata  rarely  resist  regular  cleansing  and  the  ap- 
plication of  an  insoluble  powder. 

Papillomata  of  the  air-passages,  especially  those  of  the 
larynx,  owing  to  the  rapidity  with  which  they  produce 
alarming  symptoms,  often  call  for  prompt  removal. 
Astringents  and  caustics  should  first  be  tried  ;  these  fail- 
ing, more  active  measures  may  be  resorted  to.  A  solitary 
growth  may  be  extirpated  by  means  of  the  laryngeal 
forceps  or  by  the  galvano-cautery.  Multiple  growths 
must  sometimes  be  removed  through  an  external  incision 
dividing  in  the  median  line  the  thyroid  cartilage  and  the 
crico-thyroid  membrane,  preferably  after  a  preliminary 
tracheotomy.  This  operation  is  sometimes  necessary, 
also,  for  the  removal  of  smaller  growths  in  young  chil- 
j  dren  who  cannot  tolerate  the  introduction  of  instruments 
from  above. 

Papillomata  of  the  bladder  may  often  be  relieved,  for 
a  time  at  least,  by  the  cautious  injection  of  weak  solu- 
tions of  nitrate  of  silver  or  acetate  of  lead  at  intervals  of 
from  three  or  four  days  to  a  week.  Their  i-emoval  has 
been  effected  by  scraping  with  a  sharp  spoon  through  a 
perineal  section. 

Papillomata  of  the  rectum  usually  yield  to  the  applica- 
tion of  astringents,  which  may  be  applied  in  concentrated 
form  through  a  speculum. 

These  are  the  methods  of  treatment  generally  required. 
Certain  cases,  however,  owing  to  the  location  of  the 
growths,  may  call  for  alterations  of  these  methods,  which 
will,  as  a  rule,  suggest  themselves  and  do  not  require  pres- 
ent consideration.  James  31.  French. 

PARAISO  SPRINGS.  Location  and  Post-office,  Paraiso 
Springs,  Monterey  County,  Cal. 

Access. — By  Southern  Pacific  Railroad  (Northern  Di- 
vision) to  Solidad,  one  hundred  and  forty-three  miles 
south  of  San  Francisco  ;  thence  by  stage  to  the  springs, 
seven  miles. 

The  springs  are  situated  at  the  head  of  a  gorge  in  the 
Coast  Range,  at  an  elevation  of  fourteen  hundred  feet 
above  the  sea.  High  mountains  surround  the  place  on 
three  sides,  and  the  views  from  their  summits  are  strik- 
ingly grand  and  extensive.  There  is  a  large  hotel,  with 
modern  improvements,  and  numerous  cottages.  The 
bath-house  has  facilities  for  hot  soda,  sulphur,  and  mud 
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baths      Good  hunting  and  ii-<Jj in ir  arc  to  be  found  in  the 

mountains      Besides  the  remedial  valui 
in,  is  said   i"  i»-  very  beneficial  to  con- 

sumptives. 
Analysis  (  Professor  A.  Cichi). — <  •  in  contains  : 

Carl">  

1.38 

Chloride  of  radium  

Cbloi         i  ium 



Bnlphate  of  sodn  

I 

Alumina  and  iron    I 

8.62 

nio  matter 

Total      58,80 

Tin-  above  analysis  is  of  the  water  of  the  J I <  > t  Boda 
Spring  (120  F.).  In  addition  there  is  a  Hot  Sulphur 
Spring  (114  F. ).  containing  a  large  percentage  of  sulphate 
..I  Boda,  Bulphate  of  linn-,  ami  carbonate  of  magnesia. 

I'm  ii mm  i  in  Peopebties. — These  an-  valuable  ther- 
mal waters,  diuretic  and  aperient.  They  differ  from  the 
( larlsbad  only  in  degree.  They  are  useful  in  chronic,  con- 
gestive, anil  catarrhal  disorders  <>f  the  digestive  appar- 
atus, ami  a--  baths  in  rheumatism  and  gout. 

Georgt  /!.  Fbtoler. 

PARALDEHYDE:  Parethylaldehyde  :  8(CSH«0)  = 
C«H,aOa.  Paraldehyde  is  a  poly meride  of  common 
ethylic  aldehyde,  producible  by  the  action  of  a  consider- 
able number  of  substances  upon  such  aldehyde.  Paral- 
dehyde is.  at  ordinary  temperatures,  a  liquid,  colorless, 
of  a  burning  taste  and  powerful  and  penetrating  ethereal 
odor.  It  dissolves  in  8.38  volumes  of  water.  At  tem- 
peratures below  •"hi  F.  paraldehyde  solidifies  to  an  ice- 
like, crystalline  mass,  or  may  Crystallize  in  distinct 
prisms."  Paraldehyde  is  peculiar  among  ethereal  bodies 
for  possession  of  the  property  of  determining  sleep,  with 
a  minimum  of  by-effects.  The  sleep  produced  by  the 
medicine  seems  a  quite  perfect  imitation  of  natural  slum- 
ber, since  the  subject  under  the  influence  of  the  hypnotic 
is  as  easily  awakened  as  from  ordinary  sleep.  No  worse 
derangements  occur  from  the  medicine  than  a  little  dry- 
ness of  the  throat  and  thirst,  and  a  trifling  reduction  of 
pulse-rate  and  arterial  tension.     In  particular,  appetite 

and  digestion   are  little  affected.      The  most  disagreeable 

circumstance  attending  the  use  of  paraldehyde  is  a  per- 
sistence of  the  taste  of  the  drug  upon  the  palate,  and  of 

the  odor  in  the  breath,  often   for  a  number  of  hours  after 

the  taking.  The  sleep  produced  by  a  perfectly  legitimate 
dose  of  paraldehyde  may  begin  within  fifteen  minutes 

after  the  swallowing,  and  last  five,  six.  or  seven  hours. 
The  medicine  is  used  exclusively  for  the  procurement 
of  sleep,  and  is  applicable,  without  special  contra-indica- 
tion,  for  any  case  where  that  therapeusis  is  proper.  A 
quantity  of  from  tun  to  four  grammes  (from  thirty  to 
sixty  minims)  is   the   average  dose,  and    the   same   is  best 

given  dissolved  in  thirty  grammes  (one  fluid-ounce)  of  an 
aromatic  water,  sweetened.  Edward  Curtis. 

PARALYSIS  AGITANS.     Synonyms  ;  Shaking  palsy, 
Parkinsi m's  disi -i-r. 
Etiology. — Paralysis  agitans  is  one  of  the  diseases  of 

advancing  years,  ami  the  large  majority  of  cases  develop 
alter  the  age  Of  foity  to  forty  five  \cars.     It  js  a  mistaken 

idea,  however,  to  regard  it  as  an  indication  of  senility. 

In  a  few  exceptional  instances  the  disease  has  begun  at  a 

much  earlier  period,  and  cases  have  been  reported  at  the 

o!     twenty,   seventeen,   twelve,   and    even  three    years. 

Ii  is  \en  often  difficult  to  determine  the  exact  period  at 
which  it  begins,  because  the  inception  is  usually  very 

gradual  and  is  often  unnoticed  by  the  path  nt. 

Unlike  other  neuroses,  hereditj  playsavery  slight  part 
in  this  affection.  Few  cases  have  been  reported  in  which 
other  members  of  the  patient's  family  Buffered  from  this 
or  some  other  form  of  m  rvous  disease. 

Paralysis  agitans  is  a  rare  disease  Among  1,600  pa- 
tients under  m\  observation,  during  the  last  eleven  years, 
at  the  clinic  lor  Nervous  Diseases  in  the  Bellevue  Out- 


door  Department,  there  were  30  examples  i 

19  of  which  occurred  in  males,  11  in  fen. 
It  has  been  said  that  the  Anglo-Saxon  lace  is  tS]  , 

predisposed  to  the  disease.    At  all  events  there  can 
doubt  that  reports  of  cases  are  comparatively  rare  in  the 
otherwise-  veiy  prolific  German  literature  on  nervi 
fections.     We  may  also  state,  with  regard  lo  New  York, 
that    the  disease  is   frequently  mistaken  here  for  senile 
tremor  or  multiple  cerebro-spma]  sclerosis. 

Prominent  among  Hie  exciting  causes  stands  emotional 
excitement,  usually  of  a  deprcssim:  nature,  such  as 
and  anger.  Several  cases  of  this  kind  wen 
among  the  inhabitants  of  .Met/  and  Strasburg  during  the 
sieges  experienced  in  the  Franco  Prussian  war.  Lorain 
(Arch,  di  Mid.,  vol.  i.,  1^7"),  p.  214) reports  the  following 
striking  example  :  A  girl,  aged  seventeen,  was  frightens! 

by  the  bursting  of  a  .shell  in  the  cellar  in  which  she  had 
taken  refuge  durim:  the  siege  of  Paris.  This  was  fol- 
lowed  immediately   by   tremor  of  the  right  arm.  which 

soon    extended    to    the    rest    ol    the   body. 
At  the  end  of  live  years  she  was  still  suf- 
fering  from  paralysis  agitans. 
Long-continued  worry  and  grief  a] 

to  act  in  the  same  way  as  sudden  ' 
emotions. 

Living  in  damp  rooms,  or  pro- 
tracted exposure  to  wet  and  cold, 
are  also  said  to  give  risi 
the  disease,  and  in  our  ex- 
perience   this    I, 
to  be  the  most  efficient  of 
all  the  etiological  fa 
Some   patients   inform    us 
that   the  tremor  began  im- 
mediately or  shortly  after 
catching  cold,  fromasingto 
exposure  to  wet  or  cold,  hut 
it  is  doubtful  whether t hero 
is   any  real    connection  DS> 
tween  the  two  events. 

A  number  of  cases  hav8 
been  reported  in  which  the 
disease  had  a  local  origin 
in  an  injury  to  the  arm  or 
leg  (sometimes,  perhaps, 
as  the  result  of  a  peripheral 
neurit  is  i.  In  such 
the  tremor  begins  usually 
in  the  injured  part,  hut 
then  spreads  to  the  - 
the  body  and  pursues  the 
ordinary  course  of  paraly- 
sis agitans. 

Pall  claims  that  paralysis 
agitans  and  insanity 
sociated    more    frequently 
than  is  commonly  believed 
The  insanity,  according  to 


Fig 


ill.) 


this  writer,  is  always  of  a  depressive  character,  generally 
melancholia  with  suicidal  impulses  and  numerous  hallu- 
cinations. In  some  cases  a  condition  of  dementia  and 
of  "  demi-stupor  "  predominates. 

Clinic  \i.  Bibtoby. — When  the  disease  begins  slowly, 
as  usually  happens,  it  is  sometimes   preceded  bv  pro- 
di'omi.   which    consist  of  wandering   pains   in    different 
parts  of  the  body,  occasional  formication,  or  a  feelii  - 
weakness  in  the  parts  that  are  attacked   at  a  later  p'  I 
by  the  tremor.     In  some  instances  the  tremor 
remain  constant  after  its  first  appearance,  but  subsi<i> 
times  until  again  provoked  by  some  excitii  In 

rare  cases  the  disease  begins  suddenly,  as  we  have  - 
in  the  section  on  etiology,  and  may  spread  quite  rapidly 

to  the  entire  body. 

In  the  majority  of  cases  tremor  first  appears  in  an  arm 
or  leg  (usually  tlie  former),  and  then  extends  to  the  other 
limb  on  the  same  side.  After  a  longer  or  shorter  lime 
i  times  several  years)it  spreads  to  the  other  side  of  the 
body,  generally  attacking  the  latter  in  the  same  oi 
The  head  ami  trunk  may  also  become  involved.    Cha 
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claimed  that  the  apparent  tremor  of  the  head  was  always 
the  result  of  the  transmission  of  the  movements  of  the 
trunk  and  limits.  This  has  been  disproven  by  numerous 
cases,  and  several  instances  have  fallen  under  our  own 
observation.  In  rare  cases  the  tremor  first  attacks  the 
arm  of  one  side  and  the  leg  of  the  opposite  side,  or  it  as- 
sumes a  paraplegic  form,  involving  both  lower  limbs. 
But  sooner  or  later  it  extends  to  the  rest  of  the  body. 

Coincidently  with  the  tremor  (in  some  cases  even  pre- 
ceding it)  the  muscles  of  the  body  acquire  a  certain  de- 
gree of  rigidity,  and  the  body  assumes  a  peculiar,  almost 
pathognomonic,  position,  as  shown  in  Fig.  2755. 

The  motor  power  of  the  limbs  remains  comparatively 
unchanged  for  a  long  time,  even  for  many  years,  but  in 
the  last  stages  general  paralysis  sets  in.     Sensation  is  un- 
affected throughout  the  entire  course  of  the  dis- 
ease.    The  reflexes  are  unchanged.     Unless  life 
is  terminated  by  some  intercurrent  disease,  the 
patient  finally  lapses  into  a  condition  of  mental 
hebetude,  becomes  bed-ridden,  loses  power  over 
his  limbs,  the  functions  of  the  bladder  become 
impaired,  bed-sores  develop,  and  finally  death 
ensues. 

We  will  now  enter  into  a  more  detailed  ex- 
amination of  the  various  symptoms. 

The  tremor,  which  is  one  of  the  most  striking 
features  of  the  disease,  and  the  one  from  which, 
in  fact,  it  derives  its  name,  consists  of  very 
quick,  uniform,  and  limited  excursions  of  the 
affected   parts  during  repose.      In 
the  first  stages  the  patient  is   able 
to  control  the  tremor  for  a  time  by 
an  effort  of  the  will,  or  by 
executing  a  voluntary  move- 
ment of  "the  parts.      But 
the    disease    advances 
ability  is   diminished, 
and,  finally,  while  the 
patient  may,  for  a  very 
brief  interval,  moder- 
ate the  severity  of  the 
tremor,     a    voluntary 
effort  is  soon  followed 
by  increased  violence 
of  the  movements.  The 
tremor  subsides  during 
sleep,  but  the  patients 
are    very    restless    at 
night  and  do   not  re- 
main long  in  one  posi- 
tion.    Its  cessation  on 
voluntary    effort    was     re- 
garded   by    Charcot    as    a 
pathognomonic  differential 
sign   from  the   tremor    of 
m  u  1 1  i  p  1  e  sclerosis.     But 
Westphal  has   reported    a 
case  in  which  the  tremor  of 
sclerosis  presented  the  same 
characteristics   as    that    of 
paralysis    agitans ;    and    a 

similar  case,  in  which  an  autopsy  was  obtained,  has  come 
under  my  own  observation.  Magnan  has  also  reported 
a  case  of  paralysis  agitans,  in  which  the  movements  did 
not  occur  unless  the  patient  performed  some  voluntary 
act  which  required  a  certain  degree  of  attention  on  his 
part.  As  a  rule,  the  fingers  and  forearm  are  the  parts 
most  affected  ;  next  follow  the  foot  and  leg.  In  the  large 
majority  of  cases  the  head  also  presents  rhythmical  move- 
ments, but  these  are  generally  conveyed  "from  the  trunk 
and  limbs.  In  not  a  few  cases,  however,  certain  of  the 
facial  muscles,  particularly  of  the  lips  and  chin,  present 
tremulous  movements  similar  to  those  of  other  parts.  In 
still  rarer  cases  the  tongue,  when  protruded,  also  presents 
oscillatory  movements,  but  these  are  never  so  pronounced 
as  in  other  muscles. 

The  appearance  of  the  body,  when  the  disease  is  fully 
developed,  is  highly  characteristic  and,  indeed,  almost 
pathognomonic. 


ipit. 
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The  face  has  a  peculiarly  stolid,  rigid  appearance.  The 
eyes  have  a  dull,  lack-lustre  look,  and  I  heir  movements 
are  slow,  as  if  the  muscles  were  rigid  like  those  of  the 
face  and  rest  of  the  body.  Two  cases  have  been  reported 
in  which  so-called  ocular  lateropulsion  was  observed. 
The  patients,  while  reading,  experienced  a  certain  amount 
of  difficulty  in  directing  the  gaze  from  the  end  of  one  line 
to  the  beginning  of  the  next  line.  This  is  most  marked 
if  the  reading-matter  is  arranged  in  columns.  When  they 
have  arrived  at  the  end  of  a  line,  the  eyes  involuntarily 
seek  the  corresponding  line  in  the  next  column,  because 
the  ocular  muscles  cannot  be  moved  with  the  normal 
rapidity. 

The  facial  muscles  have  lost  their  emotional  play  al- 
most entirely,  and  the  face  therefore  looks  as  if  covered 
with  a  mask.  At  times  the  muscles 
of  the  mouth  and  chin  present  tremu- 
lous movements  similar  to  those  ob- 
served in  the  extremities.  The  mouth 
is  sometimes  kept  slightly  open,  and 
the  saliva  may  dribble  constantly  in 
advanced  cases.  Speech  is  slow,  la- 
bored, and  extremely  monotonous.  It 
sounds  as  if  the  muscles  of  speech  had 
to  overcome  some  unusual  resistance 
before  the  words  could  be  enunciated. 
The  speech  is  unchanged  by  emotional 
excitement,  and,  if  we  may  use  the  ex- 
pression, appears  to  be  covered  by  a 
mask.  According  to  Buzzard,  the  pip- 
ing voice  of  old  age  is  really  a  symp- 
tom of  paralysis  agitans,  and  not  of 
senility.  In  certain  cases  the  words 
sound  as  if  they  were  jolted  out  of 
the  patient's  mouth,  like  the 
conversation  of  an  unskilful 
rider  while  on  horseback. 
The  head  is  held  forward, 
and  the  chin  may  even 
be  closely  approximat- 
ed to  the  sternum.  The 
muscles  of  the  neck 
are  usually  rigid  and 
offer  considerable  re- 
sistance to  passive  mo- 
tion. Three  cases,  I 
believe,  have  been  re- 
ported in  which  the 
head  was  drawn  back- 
ward instead  of  for- 
ward. A  fourth  one 
has  come  under  my 
observation,  and  is  il- 
lustrated in  Fig.  2756. 
In  some  cases  the  muscles  of 
the  neck  present  independent 
tremor,  but  their  movements 
are  usually  conveyed  from 
the  trunk.  The  head  will 
remain  quiet  in  the  latter 
event,  if  the  movements  of 
the  body  are  forcibly  restrained.  The  trunk  is  generally 
in  a  condition  of  antero-flexion,  as  shown  in  Fig.  2755. 
The  arms  are  usually  drawn  slightly  forward,  and  the  el- 
bows are  slightly  separated  from  the  side  of  the  chest. 
The  forearms  are  strongly  flexed,  partly  pronated,  and 
ordinarily  lie  across  the  abdomen.  These  parts  arc  in  a 
state  of  constant  tremor,  though  this  is  not  so  vigorous  as 
in  the  hands.  The  fingers  are  usually  flexed,  the  thumb 
adducted,  and  also  very  slightly  flexed.  The  thumb  and 
index-finger  are  continually  moving  to  and  from  one  an- 
other, asin  the  act  of  writing,  or  making  pills;  the  other 
fingers  are  in  a  condition  of  constant  fine  tremor.  In 
other  cases  the  position  of  the  fingers  resembles  that  of 
arthritis  deformans,  but  the  joints  are  not  swollen  as  in 
the  latter  disease. 

The  lower  limbs  are  moderately  flexed  at  the  thighs 
and  knees,  and  the  latter  are  drawn  inward.  The  feet 
are  in  the  position  of  equino-varus.    The  toes  are  extended 
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at  the  in  -i  phalangeal  and  flexed  at  tfr 

The  tremor  ot  the  muscles  is  generally  increased  when 
the  patient  is  c<  that  he  is  under  observation,  or 

when  be  is  excited  from  any  cause.     Ai  certain  time 

•   vig ii    i lian  at  othi  rs,     In  the  first  stages  it  may 

be  abolished  bj  voluntary  effort,  but  as  the  process  ad- 
vanci  -  i  h  Imp      ible,  except   Coi  a  very  Bhort 

period.     In  Magnan's  patient  the  tremor  occurred  only 
iluntarj  i  Hort. 

The  patient  gait  is  also  very  characteristic.  Dpon 
attemptii  from  a  chair  a  <  ertain  amount  oi  diffl 

culty  is  expei  ieni  ed,  as  if  be  were  ci  L  to  cn  er- 

come  some  resistance.  He  stands  still  for  a  moment, 
as  if  to  steady  bimself,  and  Hun  makes  short,  shuffling 
steps,     The  gait    gradually  increases  in   rapidity,  and 

S passes  into  a   SOrt  Of  SlOW  dog-trot.       In  many  cases 

the  patient  los<  -  bis  balance  and  falls,  unless  supported. 
Others  measure  with  the  eye  the  distance  between  the 
starting  point  and  their  objective  point,  and  learn  to 
date  their  muscular  effort  in  such  a  way  as  to  barely 
reacb  their  destination  in  safety.  This  so-called  festinat- 
ini:  gait  has  been  attributed  by  most  writers  to  the  for- 
ward displacement  of  the  centre  of  gravity  of  the  body, 
so  that  the  body  is,  as  it  were,  hurried  along  in  order  to 
catch  the  centre  of  gravity.  This  explanation  is  insuf- 
ficient, as  is  shown  by  the  phenomena  of  propulsion  and 
retropulsion.  In  some  cases,  if,  while  the  patient  is 
Standing  still,  slight  traction  in  a  forward  direction  is 
exercised  upon  his  clothes,  he  will  be  irresistibly  im- 
pelled tn  move  forward  in  the  peculiar  manner  described 
above  (propulsion).  In  rare  cases,  if  the  traction  is  exer- 
cised backward,  the  patient  will  move  in  this  direction 
in  a  similar  manner  (retropulsion).  In  retropulsion,  in- 
deed, he  is  moving  in  a  direction  opposite  to  that  of  the 
acti t  the  centre  of  gravity.  Retropulsion  and  pro- 
pulsion have  also  been  regarded  as  forced  movements, 
like  those  produced  by  irritation  of  the  cerebral  pedun- 
cles. 

The  muscular  power  of  the  patient  is  not  much  dimin- 
ished until  he  becomes  bed-ridden,  but  he  is  very  easily 
tired  by  muscular  exertion.  Furthermore,  an  unusually 
long  time  elapses  before  the  patient  is  able  to  execute 
any  voluntary  movement,  and  when  this  has  been  begun 
it  cannot  be  discontinued  as  abruptly  as  in  health.  This 
may  be  readily  detected  by  directing  the  patient  to  squeeze 
one  hand  firmly  and  rapidly,  and  comparing  this  action 
with  that  of  a  healthy  individual.  Although  the  differ- 
ence is  often  quite  decided,  the  dynamometer  may  fail  to 
reveal  any  real  loss  of  power. 

.Many  patients  suffer  constantly  from  a  feeling  of  In  at 
in  the  skin,  or  from  sudden  Hashes  of  heat.  In  addition. 
they  complain  of  an  indefinable  internal  restlessness  which 
impels  them  to  change  position  very  frequently.  This  is 
otteii  very  distressing  at  night,  since  many  of  the  pa- 
tients arc  unable  to  turn  voluntarily  from  side  to  side  on 

account  of  the  rigidity  of  the  muscles  of  the  trunk. 

The   cutaneous   and    tendon   redoxes  and   sensation  are 

unaffected  ;  the  sufferer  may  complain  occasionally  of 
pains  in  the  limbs,  but  chiefly  in  the  back. 

As  the  disease  advances  the  muscular  power  of  the  pa- 
tient is  gradually  impaired,  and  finally  he  is  compelled  to 
remain  in  bed.  Then  bed  sores  may  develop,  the  sphinc- 
ters of  the  bladder  and  rectum  beei  mic  para  Iv  /ed,  and  the 

patient  finally  dies  of  exhaustion.     In  these  cases  the 

mental  powers  are  also  apt  to  undergo  very  marked  dete- 
rioration. 

Probably   in   the   majority   of  cases,  however,  death   is 

the  result  of  intercurrent  diseases,  among  which  pneu- 
monia seems  to  play  an  important  part. 

In  rare  cases  paralysis  agitans  seems   t,,   nm  its  course 

without  tremor.  Such  patients  present  all  the  other  evi- 
dences of  the  disease  -muscular  rigidity,  characteristic 
position  of  the  body,  festinating  gait .  speech-disturbances, 
tin'  sensation  ot'  superficial  heat,  etc   -bin  the  tremor  is 

entirely  absent,   or  is  , it, served   onlj   at    times   to  a   mild 

i  e. 

PaTHOLOGK  m    An  vi  i  im  v.  — In  many  of  the  older  cases, 

patches  of  sclerosis  have  been  found  in  different  pans  of 


the  brain  and  spinal  cord.     But  tin  should  lie 

"led,  inasmuch  as  they  were   probably  instances 
Of  multiple  sclerosis,  and  not  of  true  paralysis  agitans. 

Such  competent  observers  as  Charcot,  Ordenstein,  and 

Westphal  have  reported  cases  jn  which  the  most  , 
post-mortem    examinations    tailed   to  discover   the  exist! 
■  i"  •  of  anv  li  -ion  in  the  nervous  s_\  stem.     Other  writers 
have  detected  lesions  in  the  brain  or  spinal  cord 
both  organs. 

The  following  changes  have  been  observed  in  the 
spinal  cord:  Congestion  and  softening  of  the  medulla 
oblongata  ;  chronic  circumscribed  meningitis  over  the 
Calamus  SCriptorius ;   obliteration  of  tlie  central   canal  of 

the  cord  from  proliferation  of  the  epithelium,  win 
mentation  of  the  nerve-cells,  especially  in  Clarke 
umns ;  congestion  of  the  gray  commissure  and  dilatation 
of  the  peri-vascular  spaces,  witli  a  coagulated  exudation 
in  the  central  canal:  peri-ependymitis  ;  sclerosis  of  i))e 
columns  of  Goll  ;  disseminated  myelitis  in  the  antero- 
lateral columns. 

The  cerebral  changes  noted  arc  as  follows  :  Softening 
of  the  pons  and  a  portion  of  the  medulla  oblongata 
coma  of  the  left  optic  thalamus,  with  softening  of  the 
pons;  fibroid  tumor  of  the  pons;  sclerosis  of  Amnion  s 
horn;  atrophy  of  the  anterior  convolutions,  cerebral 
peduncles,  and  pyramid  tracts;  atrophy  of  the  corpus 
striatum;  sclerosis  of  the  cerebral  peduncles  ami 
Varolii  ;  atheroma  of  the  vessels  of  the  base  of  the  brain, 
granular  and  pigmentary  degeneration  of  the  nerve-cells 
at  the  level  of  the  decussation  of  the  pyramids,  olivary 
body,  nucleus  of  the  ninth  nerve,  etc. 

In  view  of  the  diversity  and  inconstancy  of  tie 
sions,  and  of  the  fact  that  post-mortem  examination 
times  furnishes  purely  negative  results,  we  are  forced  to 
the  conclusion  that  the  nature  of  the  disease  is  still  un- 
known, and  that  we  are  even  unable  to  determine 
whether  it  is  cerebral  or  spinal  in  its  origin.  Indeed, 
Strunipell  even  goes  so  far  as  t,.  suggest  that  the  malady 
is  primarily  myopathic.  But  while  we  think  that  the 
clinical  history  of  the  disease  strongly  favors  its  neurotic 
origin,  we  must  nevertheless  confess,  that  not  only  is  its 
pathological  anatomy  obscure,  but  also  that  the  theories 
hitherto  advanced  in  explanation  of  the  individual  sympi 
tonis  have  not  been  substantiated. 

Diagnosis. — When  the  disease  is  fully  developed  the 
diagnosis  is  extremely  easy.     But  in  its  early  si; 
may  be  mistaken  for  multiple  cerebro-spinal    sell 
senile  tremor,  or  toxic  tremor,  especially  after  mercurial 
poisoning. 

Multiple  sclerosis  is  distinguished    by    the   following 
symptoms;  The  tremor  is  coarser  and  not  so  rhythmical 
as  that  of  paralysis  agitans,  and,  with  the  exception  of 
very  rare  cases,  it  occurs  only  during  the  perforata! 
voluntary  movements.      The  characteristic  position  of  the 

body  and  the  peculiar  appearance  of  the  face  are  wans* 
ing,  while  nystagmus,  diplopia,  and  various  other  cere- 
bral symptoms  of  serious  import  are  present. 

Senile  tremor  may  be  as  uniform  and  tine  as  that  of 
paralysis  agitans,  but  it  generally  begins  in  the  muscles 
of  the  head  and  neck,  and  is  uninfluenced  by  rep 
motion.  The  head  may  be  bent  forward,  but  rather  SB. 
the  result  of  bowing  or  the  back.  The  patient  doi 
suffer  from  the  peculiar  restlessness  of  paralysis  agitans. 
and  the  muscular  rigidity  incident  to  the  latter  is  want- 
ing.    There  are  also  other  evidences  of  senility. 

In  mercurial  tremor,  examination  will  always  show 
that  the  affection  has  been  preceded  by  the  buccal  symp- 
toms of  mercurial  poisoning.  The  disease  is  also  at- 
tended by  greater  impairment  of  muscular  power  and 
general  prostration.  The  tremor  is  much  more  marked 
during  action  than  during  repose.  In  severe  cases  it  is 
said  to  be  attended,  ai  limes,  with  profound  deterioration 
of  the  mental  faculties.  This  affection  ap] 
extremely  ran'  in  New  York,  and  the  very  few 
which  have  come  under  my  observation  have  occurred 
in  looking-glass  makers. 

Post  bemiplegic  chorea  .sometimes  appears  as  a  tine 
muscular  tremor,  and.  at  first  sight,  may  be  mistaken 
for  paralysis  agitans,  especially  in  view  of  the  fact  that 
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there  is  considerable  restoration  of  muscular  power  in 
the  paralyzed  side  before  the  tremor  begins.  In  addi- 
tion, there  is  always  rigidity  of  the  affected  parts.  But 
the  clinical  history  shows  that  the  disease  began  with  an 
apoplectic  attack,  and,  in  addition,  the  tendon  reflexes 
are  always  exaggerated.  Finally,  the  subjective  symp- 
toms of  paralysis  agitans  arc  wanting. 

Prognosis. — No  authentic  case  of  recovery  from  this 
disease  has  been  heretofore  reported.  Indeed,  recoveiy 
might  be  looked  upon  as  convincing  proof  of  an  error  in 
nosis. 

During  the  first  stages  of  the  disease  temporary  remis- 
sions sometimes  occur,  but  after  a  time  it  shows  slow 
hut  uninterrupted  progress. 

The  patients  usually  die  of  an  intercurrent  disease,  and 
in  many  cases  life  does  not  appear  to  be  shortened  by  the 
malady.  Cases  have  been  reported  in  which  it  con- 
tinued more  than  thirty  years. 

Treatment. — The  most  that  can  be  hoped  for  from 
treatment  is  to  produce  a  certain  degree  of  palliation  of 
the  symptoms.  In  our  own  hands  slight  benefit  has 
been  derived,  in  a  few  cases,  from  the  use  of  galvanism, 
nitrate  of  silver,  hyoscyamine,  and  prolonged  rest  in 
bed.  Electricity  has  been  employed  by  me  in  the  form 
of  the  constant  current  of  moderate  strength,  one  elec- 
trode on  the  upper  cervical  spine,  the  other  on  the  lower 
dorsal  region  ;  sittings  three  times  a  week,  five  to  ten 
minutes'  duration.  This  plan  of  treatment  must  be  con- 
tinued for  a  long  time  in  order  to  produce  any  good  re- 
sults whatever.  Nitrate  of  silver  may  be  given  in  pill- 
form  for  a  year  or  more  consecutively,  but  it  is  well  to 
intermit  its  administration  from  time  to  time.  The  close 
may  vary  from  gr.  |  to  J-  t.i.d. 

Hyoscyamine  sometimes  produces  very  rapid  and 
brilliant  temporary  results  in  diminishing  the  tremor. 
Even  when  the  tremor  is  very  violent  and  wide-spread, 
it  may  subside  almost  completely  in  a  few  days.  The 
initial  dose  should  not  exceed  gr.  -Jn,  but  this  may  be 
gradually  increased  until  the  physiological  effects  are 
produced.  But  unfortunately  the  good  effects  of  this 
remedy  cease  as  soon  as  it  is  discontinued,  and  it  does 
not  seem  to  us  to  be  entirely  safe  to  give  it  continuously 
in  sufficient  doses  for  any  length  of  time. 

Absolute  rest  in  bed  may  also  exert  a  favorable  influ- 
ence, but  it  is  very  difficult,  on  account  of  the  great  rest- 
lessness of  the  patient,  to  secure  his  consent  to  prolonged 
treatment  in  this  way.  Leopold  Putzel. 

PARALYSIS,  DIPHTHERITIC.  The  frequency  of 
post-diphtheritic  paralysis  has  been  variously  estimated 
at  from  three  per  cent,  to  sixty  per  cent,  of  the  cases  of 
the  primary  disease,  figures  which  show  conclusively 
that  it  is  impossible  to  arrive  at  the  truth  with  reference 
to  this  matter.  The  reason  of  this  is  that  diphtheritic 
paralysis  is  a  disease  of  convalescence.  •  Patients  are  lost 
sight  of,  in  many  cases,  before  the  sequela  has  had  time 
to  manifest  itself.  It  is  certain  that  the  paralyses  of 
diphtheritic  origin  are  more  numerous  than  those  of  all 
the  other  acute  diseases  combined,  and  that  the  physician 
who  has  successfully  treated  a  case  of  diphtheria  will  do 
well  to  exercise  a  certain  degree  of  reserve  with  regard 
to  a  prognosis  of  speedy  convalescence  or  even  of  ulti- 
mate recover}'. 

Symptoms. — In  the  great  majority  of  cases  the  muscles 
first  affected  are  those  of  the  soft  palate.  This  is  indi- 
cated by  the  regurgitation  of  fluids  through  the  nose  and 
by  a  nasal  tone  of  voice,  such  words  as  "  nil>,  head,  and 
egg  becoming  rum,  hent,  and  enk."  The  time  of  these 
manifestations  is  usually  in  the  second  or  third  week 
after  the  complete  subsidence  of  the  angina,  although, 
on  the  one  hand,  they  have  been  observed  during  its 
course,  and,  on  the  other,  have  been  postponed  until  the 
sixth  week  of  convalescence.  On  inspection  the  velum 
and  uvula  are  seen  to  hang  in  a  flaccid  condition,  and  to 
move  backward  and  forward  during  respiration.  Some- 
times the  paralysis  of  the  soft  palate  is  unilateral,  and 
when  bilateral  it  is  more  pronounced  on  one  side.  With 
it  may  be  associated  paralysis  of  the  constrictors  of  the 
pharynx  and  of  the  depressor  of  the  epiglottis,  rendering 
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deglutition  an  act  dangerous  to  life.  As  a  rule,  it  i-  not 
until  the  paralysis  has  become  general  that  the  muscles 
of  the  larynx  are  involved.  When  these  are  ail  para- 
lyzed, respiration  is  not  interfered  with  excepl  on  exer- 
tion ;  the  vocal  cords  are  motionless  and  assume  what  is 
known  as  the  "middle  position,"  falsely  called  the  "ca- 
daveric position."  When  the  posterior  crico-arytenoid 
muscles  are  alone  affected,  the  interference  with  respira- 
tion may  be  so  great  as  to  render  necessary  a  resort  to 
intubation  of  the  larynx  or  to  tracheotomy.  The  dan- 
gers attendant  upon  a  loss  of  power  of  the  muscles  of 
the  larynx  are  greatly  aggravated  by  a  simultaneous  an- 
aesthesia of  its  mucous  membrane  from  paralysis  of  the 
superior  laryngeal  nerve.  Under  these  circumstances 
particles  of  food  are  certain  to  enter  the  trachea,  and,  if 
small,  will  reach  the  bronchi  and  give  rise  to  atelectasis 
and  traumatic  pneumonia,  while  larger  masses  may  oc- 
clude the  trachea  and  cause  sudden  death.  Two  cases 
of  death  from  the  latter  cause  are  recorded  by  Espanet 
("  Du  Prognostic  des  Paralysies  Diphtheritiques,"  These 
de  Paris,  1883). 

The  disorders  of  innervation  may  remain  limited  to  the 
soft  palate  and  pharynx,  or  they  may  become  general. 
In  the  latter  event  the  ciliary  muscle  is  generally  the 
next  to  lose  its  motility.  In  reeding  and  in  distinguish- 
ing near  objects  a  difficulty  is  experienced,  which  may  be 
demonstrated  to  be  due  to  paralysis  of  the  ciliary  muscle 
by  the  fact  that  it  is  overcome  by  convex  glasses.  Un- 
like the  paralysis  of  accommodation  caused  by  atropia 
and  other  mydriatics,  it  is  not  accompanied  witli  mydria- 
sis. Misleading  terms  have  been  applied  to  this  disorder. 
Thus,  in  several  of  Maingault's  admirable  reports,  the 
"blindness"  is  said  to  have  been  complete — "la  cecite 
est  complete."  The  "blindness"  consists  in  an  inabil- 
ity to  focus  divergent  rays  of  light,  parallel  rays  being 
focussed  and  perceived  without  difficulty.  The  degree 
of  this  ciliary  paralysis  is  variable.  According  to  Re- 
mak,  who  observed  100  cases  of  post-diphtheritic  pa- 
ralysis of  the  intra-ocular  muscles,  in  some  it  "was  so 
slight  as  only  to  bring  to  the  surface  a  certain  amount  of 
latent  hypermetropia,  and  in  some  it  required  +4.00  D. 
to  enable  the  patient  to  read  small  test-letters  at  ten  or 
twelve  inches.  He  divides  his  cases  into  three  classes  : 
Severe,  requiring  from  +3.00  D.  to  +4.00  D.  to  read 
with,  as  above;  medium,  requiring  +1.50  D.  to  +3.00 
D.;  and  light,  needing  less  than  +1.50  D.  Dividing 
his  cases  as  above,  he  classifies  24  cases  as  severe,  16- 
cases  as  light,  and  the  remaining  60  cases  as  of  medium 
severity.  He  states  that  severe  paralysis  sometimes  fol- 
lows a  very  mild  attack  of  diphtheria,  and  that  the  con- 
verse is  also  true.  In  these  100  cases  there  was  not  a  sin- 
gle case  of  optic  neuritis."  (From  report  on  "Progress 
in  Ophthalmology,"  by  Drs.  O.  F.  Wadsworth  and  Myles 
Standish,  in  Boston  Medical  and  Surgical  Journal,  Decem- 
ber 2,  1886.)  In  addition  to  the  paralysis  of  accommo- 
dation there  may  be  diplopia,  strabismus,  and  ptosis  from 
paralysis  of  the  oculo-motor  nerve. 

The  next  muscles  to  lose  their  power  are  those  of  the 
lower  extremity,  and  here,  as  elsewhere,  disturbances  of 
sensation  usually  precede  those  of  motion.  Numbness, 
tingling,  formication,  sometimes  pain  and  hyperesthesia, 
are  first  complained  of,  and  soon  after  muscular  weakness 
or  ataxia  is  plainly  evident.  The  loss  of  motor  power 
may  be  incomplete  amounting  to  paresis  rather  than  pa- 
ralysis, or  it  may  advance  to  complete  paraplegia.  Loss 
of  tactile  sensibility  may  persist  after  the  power  of  mo- 
tion has  been  restored,  so  that  the  patient,  in  walking, 
makes  use  of  his  eyes  to  assure  himself  that  his  feet  are 
on  the  ground.  He  feels  as  it  walking  in  the  air.  In 
such  cases  ataxic  symptoms  manifest  themselves  in  the 
course  of  recovery  from  the  paralysis  ;  and  a  case  seen 
for  the  first  time  in  this  stage  will  almost  certainly  be 
mistaken  for  one  of  tabes  dorsalis,  a  diagnosis  that  is  ren- 
dered apparently  certain  by  the  absence  of  the  knee-jerk. 
Sometimes  sensation  is  abolished  without  loss  of  motion, 
and  here  ataxia  is  present  from  the  beginning.  Thus,  in 
one  of  Duchenne's  cases  there  was  complete  anaesthesia 
and  analgesia  in  the  extremities,  while  the  muscular 
power,  as  tested  by  the  dynamometer,  was  found  to  be 
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unimpaired.     In  iiii-  case  the  analgesia  disappeared 
fore  the  tactile  sense  w  as  reston  d 

l  b<  tern  e-phem  diphtheria  I  a  i  an 
full}  studied  bj  P  Martin  Bernhardt ( Virekow's 
I  ,.  Bd.  99),  who  found  the  patellar  tendon  reflex  ab- 
Benl  in  a  great  number  of  cases,  most  of  w  hich  were  of  a 
severe  type,  li  usually  disappears  a  fen  weeks  after  re- 
covery from  the  angina,  although  its  presence  within 
five  i"  eight  weeks  thereafter  affords  no  guarantee  that  it 
will  not  disapp  till  later  period.  The  knee-jerk 
may  remain  absent  for  some  time  after  all  signs  of  pare- 
Bis  or  ataxia  have  disappeared  There  is  i ilation  be- 
tween the  skin  reflex  and  the  knee-jerk,  the  former  being 
often  preBenl  when  the  latter  is  extinct  Observations 
upon  the  knee-jerk  are  only  of  value  in  cases  in  which 
the  function  of  the  quadriceps  extensor  femoris  has  bei  □ 
demonstrated  to  be  intact. 

The  muscles  of  the  upper  extremities  are  more  rarely 
affected  than  those  of  the  lower,  but  if  the  paralysis  con- 
tinues i"  advance,  they  are  the  next  to  lose  their  power. 
Disorders  ol  sensation,  Buch  as  tingling  and  formication, 
precede  those  of  motion,  and  more  or  less  complete  an- 
aesthesia and  analgesia  are  associated  with  the  motor  pa- 
ralysis. There  may  be  marked  ataxia,  it  being  impOE 
to  perform  an  almost  automatic  movement,  such  as  fasten- 
ing a  pin  ;  Or  the  lOSS  Of  tactile  seii^-e  may  be  bo  gr<  at  that 
an  object  cannot  be  held  in  the  hand  unless  the  gaze  is 

kept    fastened    Upon   it.      Paralysis  of  the   muscles  of  the 

neck  and  trunk,  rendering  it  impossible  to  hold  the  head 
erect  without  support,  or  to  turn  in  bed  without  assist- 
ance, and  of  the  sphincters  of  the  bladder  and  rectum, 
causing  incontinence  of  urine  and  fasces,  are  among  the 
rarer  and  later  disturbances  of  motion.  In  some  rare  in- 
stances constipation  lias  been  so  obstinate  that  it  must 
have  been  caused  by  atony  of  the  muscular  coat  of  the 
intestine,  or  by  a  paralysis  of  the  rectum,  or  by  both  com- 
bined.    In  one  ol'  Maingault's cases  (<  >bs.  31 ).  the  patient 

passed  twenty  three  days  without  a  fecal  evacuation. 
When  the  paralysis  is  general,  anaphrodisia  invariably 
exists,  and  may  continue  for  months  alter  the  disappear- 
ance of  every  other  symptom  of  disordered  innervation. 
Paralysis  of  the  muscles  supplied  by  the  portio  dura  of 
the  seventh  cranial  nerve  is  rarely  observed.  A  case  is 
recorded  by  Perate  in  his  thesis.  Among  the  graver 
forms  of  paralysis,  in  addition  to  that  ol'  the  larynx  (pre- 
viously mentioned),  are  those  of  the  diaphragm  and  of 
the  heart.  The  former,  although  serious,  is  not  necessa- 
rily   fatal,  provided    the  patient    avoids   all    unnecessary 

vcinent.  or.  in  general  terms,  that  no  unusual  demand 

is  made  upon  the  respiratory  function.  Should  pulmo- 
nary congestion,  bronchitis,  or  broncho-pneumonia  su- 
pervene, death  is  almost  inevitable.  Dr.  1>.  P.  Piss.  11 
('Trans.  New  York  Stale  .Med.  Soc,"  1862)  has  re- 
ported five  cases  c ,)'  sudden  death  in  diphtheritic  paralysis. 
apparently  from  paralysis  of  the  heart.  "  The  action  of 
the  heart  would  he  suddenly  arrested.  Sometimes  when 
tin  little  patient  was  sitting  up  talking  "with  those  around 
him.  or  amusing  himself  with  his  toys,  life  became  ex- 
tinct, without  disturbing  a  muscle  or  occasioning  a  groan." 
The  pulse  was.  in  all  the  cases,  "  soft,  feeble,  and  easily 
computed  ;  in  most  of  them  it  was  slow  or  rather  infre- 
quent, sometimes  not  more  than  thirty  heats  in  a  minute. 
while  in   two  01  three  instances  it  was  extremely  quick 

and  fee  hie.  BO  I  hat  it  COUld  scarcely  he  counted."  (P'ecn- 
liow    has   sen    thin     cases   of  death    from   failure  of  the 

heart's  action.  "  hi  one  of  them  ii  was  sudden,  appar- 
ently from  syncope  ;   in  the  others  more  gradual,  the 

pulse  becoming  slower  and  Blower  until,  in  one  instance, 
it  fell  below  thirty  heats  in  the  minute."  Espanet  also 
records  several  cases  ol  Budden  death  from  heart-fail- 
ure. 

The  symptoms  of  this  fatal  accident  arc  precordial 
distress,  with  excessive  dyspnoea,  and  slowness,  feeble- 
ness and  irregularity  of  the  pulse.  The  expression  is 
altered,  and  the  lace  is  bathed  in  perspiration.  The 
sounds  of  the  heart  are  confused,  badly  accented,  and  its 

pulsations  \er\  irregular. 

The  above  mentioned  arc  the  principal  forms  of  post- 
diphtheritic paralysis,  hut   no  muscle  of  the  body  can  he 


considered  exempt   from  liability  to  this  form  of  pa 
Changes  in  the  electrical  reactions  of  the  paralyzed  inuV 
i  lea  may  oi-  may  not  he   present.      The  reaction   ol 
ration  has  been  most  frequently  observed  in  the  i 
alyzed  muscles  (,f  the  palate,  but  may  he  given  by  I 
muscles  of  the  extremitii 

( loncurrently  with  the  disorders  of  innervation  the  gen- 
eral health  may  be  markedly  impaired.     A  patient 
parenily  convalescent  may  become  pale,  thin,  and  irai 
hie.  with    loss   of  appetite,  and   a   slow,  feeble   pulse  thai 
may  descend   to  fifty  in    the  adult  ;  and  with   tin 
dromal  symptoms  of  paralysis  there  is  a  complete 
vet. 

Etiology. — In  discussing  the  etiology  of  a  sequel,  the 
first  question  is  whether  there  is  anything  hi  the  nal 
of  the  primary  attack  to  determine  the  onset  of  the  - 
ondary.     Bretonneau  was  of  the  opinion  that  diphtheritic 
paralysis  was  of  more  frequent  occurrence  when  the  pri- 
mary affection  had  invaded  the  nasal  passages,  on  the 
ground  that  diphtheritic  coryza  indicates  a  profound  in- 
toxication.    Morell  Mackenzie,  on  the  other  hand,  hi 
that  "the  severity  of  the  paralytic  symptoms  hears  no 
proportion  whatever  to  the  severity  of  tin-  antecedent 
disease."      This  is  also  the  view  of  Jacobi,  who  -.. 
that  it  is  erroneous  to  suppose  "  that   the  severity  ol  I 
paralysis  depends  on  the  severity  of  the  original  sick- 
ness."    Then-  have  been  cases  of  diphtheria  soslight  tl 
the  subsequent  paralysis  was  their  first  decided  synipfc 
Statistics  to  determine  the  influence  of  age  and  sex  in  I 
causation  of  post  diphtheritic  paralysis  have  not,  so  far 
as  I  know,  been  collected  upon  a  large  scale     I:     . 
erted   no  influence,  the  greatest  number  of  cases  would 
occur  during  that  time  of  life  in  which  diphtheria  is  n 
prevalent — namely,  between  two  and  six  years;  hut  I 
is  not  the  case.     In  a  table  of  sixty-eight  cases  of  diph- 
theritic paralysis,  draw  n  .up  by  Landouzy,  tin 
mi  in  her  occurred  between  ten  and  thirty  yea  is  of  age  ;  and 
between  thirty  and  sixty-three — that   is,  at  a  time  of  life 
when  diphtheria  is  comparatively  ran — paralysis  was 
uncommonly  met  with.     The  influence  of  sex  is  slight, 
if,  in  fact,  there  is  any.     <  >f  :>*  cases  tabulated  by  Hi  i 
21  were  girls  and  17  were  hoys.     The  figures  are  too  small 
to  warrant  conclusions.     It  was  at  one  time  supposed  tl 
albuminuria  during  diphtheria  might  be  a  causative  fac- 
tor of  the  subsequent  paralysis,  but  this  view  was  al 
doned  after  the  observation  of  a  number  of  cases  with 
albuminuria  which  wore  followed  by  paralysis.     Predis- 
position cannot  he  excluded  from  a  consideration  of  the 
causes  of  diphtheritic  paralysis.     A  neuropathic  constitu- 
tion may  determine  the  occurrence  of  paralysis,  just  as  the 
primary  angina  determines  the  site  of  its  first  manifi  - 
tion.     "With  reference  to  this  last  point,  there  can  be  ] 
question  that  the  site  of  the  diphtheritic  exudation  isol 
cided  influence  in  determining  that  of  the  first  appearai 
of  the  paralysis.     In   the  great   majority  of  cases  diph- 
theria first  attacks  the  throat,  and  the  velum  and  neigh- 
boring parts  are  the  first  to  he  paralyzed  :  hut  when  the 
diphtheria   is   cutaneous,  the  rule,  with  reference  to  the 
subsequent  paralvsis,  still  holds  good.     In  a  remarkable 
case  reported  by  Dr.  A.  P.  Paterson,  of  Aberdei 
land,  a  man  inoculated  a  wound  on  his  right  index-fil  - 
by  passing  it  into  the  throat  of  his  child  who  was  d\ 
of  diphtheria.     A  sloughing  wound  resulted,  which 
week  later,    had  eutirelj    healed.     About  a  month  :.' 
he  was  attacked  with  paralysis,  which,  begin ui hi 

.    gradually  attacked    all   four  extremities 
ducing  them  to  a  condition  of  complete  akinesia.      ; 
throat  was  never  affected,  either  with  angina  or  paralys 
Pitres  and  Vaillard  (Archives         V<    '-ologie,  xi. 
late  a  case  of  diphtheritic  paralysis,  the  subject  being  tu- 
berculous and  the  diphtheria  cutaneous,  appearing  first  on 
a  vesicated  surface  in  the  left  subclavicular  region.     1 
first  symptoms  of  disordered  innervation  were  vague,  i 
tusive  pains,  most   marked  in  the  left  shoulder  and 
gravated  by  movement  and  by  pressure.     A  case  is 
referred  to  by  Starr  ("  Middletou-Goldsmith  Lectures 
in  which  "paralysis  of  the  abdominal  muscles  was  ass 
ciated  with  diphtheritic  inflammation  of  the  navel  in  a 
new  horn  child." 
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Anatomical  Characters. — While  it  is  true,  as  Jacobi 
says,  that  "  diphtheritic  paralysis  does  not,  in  every  case, 
depend  on  one  and  the  same  cause,"  there  can  be  no 
doubt  that  the  lesions,  in  the  majority  of  eases,  are  those 
of  peripheral  neuritis.  Central  changes  have  been  found 
by  Buhl,  Dejerine,  Vulpian,  Abercrombie,  Kidd.  and 
others;  but  in  the  reports  of  their  cases  there  is  no 
record  of  such  a  careful  examination  of  the  peripheral 
nerves  as  is  often  necessary  to  detect  the  lesions  of  diph- 
theritic neuritis.  Buhl  found  numerous  small  extravasa- 
tions of  blood  in  the  brain,  with  points  of  softening  at 
their  periphery.  The  anterior  and  posterior  roots  of  the 
nerves,  including  the  ganglia  of  the  latter,  were  swollen 
to  nearly  double  their  normal  size,  and  were  colored  dark 
red  by  extravasated  blood.  The  cord  itself  was  not  af- 
fected, and  the  nerve-trunks  were  not  examined.  In  a 
case  reported  by  Dr.  Percy  Kidd  ("  Medico-Chirurgical 
Trans.,"  1883)  there  were  distinct  evidences  of  polio- 
myelitis anterior,  the  patient,  a  boy  aged  seven,  having 
died  of  paralysis  of  the  intercostal  muscles.  At  the 
time  of  Dr.  Kidd's  paper  there  had  been  reported  fif- 
teen eases  of  diphtheritic  paralysis  in  which  changes 
in  the  motor  cells  of  the  cord  were  found — viz.,  five  by 
Dejerine,  who  was  the  first  to  bring  forward  "definite 
beta  in  favor  of  diphtheritic  paralysis  being  due  to  a  de- 
generation of  the  motor  nerve-cells  of  the  spinal  cord  ;  " 
Two  by  Vulpian  ;  seven  by  Abercrombie  ;  and  one  by 
Kidd.  Against  these  are  to  be  placed  four  cases — those 
of  Hermann  Weber,  Oertel,  Pierret,  and  Vulpian — in 
which  microscopic  examinations  showed  no  evidence  of 
anterior  polio-myelitis.  Dr.  Kidd  acknowledges  his  in- 
ability to  account  for  these  negative  results,  "but  never- 
theless clings  to  the  belief  that  ' '  diphtheritic  muscular 
paralysis  will  be  shown  to  depend  upon  a  polio-myelitis 
anterior." 

Dejerine  also  declares  this  lesion  to  be  constant  ("  cette 
lesion  est  constante  ;  nous  l'avons  tou jours  rencontree 
dans  nos  examens,"  Archives  de  PJiyn.  Norm,  it  Path., 
1878).  If  the  changes,  such  as  have  been  found  in  the 
anterior  cornua  in  certain  fatal  cases,  were  the  usual 
cause  of  diphtheritic  paralysis,  that  affection  would  be 
rarely  recovered  from.  A  certain  amount  of  paralysis 
and  atrophy  would  be  permanent,  and  the  electrical  reac- 
tions of  the  paralyzed  muscles  would  invariably  be  those 
of  degeneration.  Finally,  such  an  affection  of  the  ante- 
rior cornua  could  not  possibly  account  for  the  disturb- 
ances of  sensation — the  anaesthesia,  formication,  numb- 
ness, pain,  and  tenderness  of  muscles  and  nerve-trunks 
so  commonly  observed.  In  the  great  majority  of  cases 
the  lesion  is  peripheral  and  the  recovery  is  complete. 
Charcot  and  Vulpian  were  the  first  to  examine  the  nerves,- 
those  of  the  velum,  in  a  case  of  diphtheritic  guttural 
paralysis.  They  found  many  nerve-tubes  without  medul- 
lary matter  ;  others  in  which  the  white  substance  was 
broken  up  into  fine  granulations  ;  also  nerve-bundles 
composed  of  healthy  and  diseased  tubes,  and  suggested 
that  the  latter  might  be  motor  fibres,  the  former  sen- 
sory ("  Comptes  Rendusde  la  Soc.  de  Biologie,"  vol.  iv., 
1862).  In  1869  Liouville  examined  the  phrenic  nerves  of 
a  subject  who  died  suddenly  of  asphyxia  in  the  course 
of  a  post-diphtheritic  paralysis,  and  found  alterations 
similar  to  those  described  by  Charcot  and  Vulpian.  Dr. 
I  lysse  Bailly,  in  his  thesis  entitled  "  Des  Paralysies  con- 
spcutives  a  quelques  maladies  aigues  "  (Paris,  1872),  re- 
marks that,  on  the  rare  occasions  in  which  the  nerves  in 
diphtheritic  paralysis  were  examined,  they  were  pro- 
foundly altered.  Jacobi  believes  in  the  peripheral  origin 
of  the  paralysis,  although  he  is  not  clear  as  to  its  precise 
nature.  He  says  that  "  in  most  cases  diphtheritic  paral- 
ysis consists  of  a  trophic  affection  of  the  motory  system, 
almost  always  peripherically  in  nerves  and  muscles,  sel- 
dom, if  ever,  in  the  centre."  Perhaps  the  most  recent 
contribution  to  this  subject,  certainly  one  of  the  most  in- 
teresting, is  that  of  Pitres  and  Vaillard,  in  the  Archives  de 
Neurologie,  vol.  xi.,  p.  337.  These  observers  noted  the 
ordinary  changes  of  diphtheritic  neuritis  which  are  iden- 
tical with  those  of  the  so-called  Wallerian  degeneration, 
and,  in  addition,  a  neuritis  existing  in  segments  of  from 
three  to  eight  millimetres  in  length  or  sometimes  affect- 


inn-  but  a  portion  of  one  interannular  segment.  In  the 
latter  case  the  inflammation  was  always  in  the  immediate 
neighborhood  of  one  of  the  nodes  of  Rarivier. 

The  nerve  above  and  below  the  affected  segment  was 
absolutely  normal.  The  process  is  the  same  in  its  begin- 
ning as  that  described  by  Gombault  in  the  case  of  guinea- 
pigs  poisoned  with  lead.  The  myelitic  breaks  up  into 
fine  black  or  gray  granulations,  generally  united  in 
round  masses  containing  in  their  centre  a  large  nucleus 
and  resembling  somewhat  the  corpuscles  of  Gluge.  The 
granular  masses  gradually  disappear,  and,  at  the  same 
time,  the  fibre  becomes  narrower  in  certain  points,  which 
gradually  extend  to  the  whole  of  the  diseased  portion 
until  the  tube  is  reduced  to  the  sheath  of  Schwann  sur- 
rounding a  variable  number  of  nuclei.  The  axis-cylinder 
has  now  entirely  disappeared.  This  segmentary  neuritis 
may  also  take  place  in  a  different  manner.  In  the  course 
of  a  nerve-fibre  one  or  more  segments  may  be  seen  pre- 
senting the  same  alterations  that  occur  in  the  periphery  of 
a  nerve  after  section  of  its  trunk.  The  myeline  breaks 
up  into  large  blocks,  instead  of  fine  granulations  as  in  the 
preceding  case,  separated  by  a  granular  protoplasm  and 
by  nuclei.  The  multiplication  of  the  latter  is  less  active 
than  in  the  former  variety,  but  the  destruction  of  the 
axis-cylinder  is  quite  as  complete.  Above  and  below 
the  diseased  segments,  in  both  varieties,  the  nerve-tube  is 
quite  normal,  and  this  fact,  which  appears  to  be  contrary 
to  the  recognized  laws  of  the  Wallerian  degeneration, 
would  seem  to  demonstrate  a  certain  physiological  and 
pathological  individuality  of  the  interannular  segment. 
In  all  the  cases  examined  by  Pitres  and  Vaillard,  besides 
the  segmentary  neuritis,  there  were  fibres  which  ex- 
hibited in  their  entire  length  the  changes  of  the  Walle- 
rian degeneration.  These  writers  insist  upon  the  impor- 
tance of  great  care  in  searching  for  the  alterations  which 
they  describe.  A  nerve  profoundly  altered  may  be  con- 
sidered healthy  unless  a  considerable  portion  of  its  course 
is  examined.  The  fibres  also  should  be  dissected,  be- 
cause a  bundle  containing  a  number  of  diseased  tubules 
may  present  a  perfectly  healthy  appearance. 

Diagnosis. — When  the  paralysis  is  the  early  sequel  of 
a  well-marked  diphtheritic  angina  the  diagnosis  is  self- 
evident,  but  if  the  primary  disease  has  escaped  notice  on 
account  of  the  insignificance  of  its  local  and  general  man- 
ifestations, or  the  unusual  situation  of  the  exudate,  the 
greatest  care  may  be  necessary  in  order  to  avoid  mis- 
takes. Under  the  latter  circumstances  the  ataxia  of  the 
extremities,  so  marked  in  many  cases,  with  loss  of  knee- 
jerk,  may  lead  to  the  diagnosis  of  tabes  dorsalis.  The 
general  paresis,  the  feeble,  stammering  speech,  and  the 
visual  disturbances  may  simulate  progressive  general 
paralysis.  The  strabismus,  combined  with  general  weak- 
ness, apathy,  and  slow  pulse,  may  closely  resemble  the 
effects  of  cerebral  tumor  or  cerebral  meningitis.  In  chil- 
dren the  difficulty  in  speech,  the  nasal  voice,  and  the 
uncertain  walk  give  the  appearance  of  idiocy.  Main- 
gault  reports  the  case  of  a  child,  aged  eight,  who  was 
brought  to  Professor  Gosselin  by  its  father  in  order  that 
it  might  be  admitted  to  an  asylum  for  idiots,  the  diagno- 
sis of  idiocy  having  been  made  by  the  family  physician. 
The  child  was  extremely'  thin  and  pale,  walked  with  a 
staggering  gait,  and  swallowed  with  great  difficulty.  Its 
speech  was  incomprehensible,  and  the  muscles  of  the 
neck  were  so  weak  that,  when  seated,  the  child  was 
obliged  to  support  its  head  with  its  hands.  The  diag- 
nosis was  correctly  made  by  Gosselin,  proper  treatment 
instituted,  and  in  six  weeks  the  child  was  well.  It  is  im- 
portant, with  reference  to  prognosis,  to  determine  whether 
the  lesion  is  entirely  peripheral  or  whether,  in  addition 
to  the  neuritis,  the  nervous  centres  are  involved.  "  If, 
after  a  stationary  period,  further  symptoms  develop,  we 
must  believe  either  that  the  cause  of  the  disease  is  re- 
newed ...  or  that  myelitis  has  begun.  The  symp- 
toms of  such  a  myelitis  will  be  an  increasing  weakness, 
and  more  rapid  and  progressive  atrophy  of  the  muscles  ; 
a  gradually  decreasing  degree  of  galvanic  excitability  in 
the  paralyzed  muscles;  a  loss  of  pain  and  temperature 
senses,  which,  as  a  rule,  are  not  affected  in  neuritis;  a 
decrease  in  the  para'sthesix',  and  an  increase  in  the  degree 


499 


Pa  i.i  i  \  «i«. 

l'aial)  «i». 


Ul.l  l.lil. N<  E    HANDBOOK   OF  THE   MEDICAL   BCLEU 


of  anaesthesia ;  the  development  of  I"-  rol  over 

uini  i.  1  -  .  the  oci  irrenci  oi  bed-sores,  furuncle-, 
and  eruptions  of  a  bullouf  and  the  b 

cj  stitis      "Middle!      G  '' 

Prognosis.  —  In  view  of  the  possibility  of  sudden  death 
from  paralysis  of  the  heart,  from  tin-  entrance  of  a  bolus 
of  food  into  a  patulous  and  ansesthi  nd  from 

paralysis  of  the  diaphragm,  the  prognosis  should  always 
be  guarded ;  bul  in  I  majority  ol  cases  recovery 

is  tin-  rule.    Post-diphtheritic  paral]  Bis  rarely  last  - 
than  six  or  eight   months,  and  this  facl  i-  in  accordance 
withwhal  i  ed  in  other  forms  of  paralysis  depend- 

ent upon  peripheral  neuritis.  In  rare  instances  the  dura- 
lion  has  been  much  0  Thus  Bailly,  in  bis  thesis, 

to  the  case  of  a  young  girl  \\  ho  was  attacked  with 
diphtheria  at  the  age  01  nine,  and  still  -poke  with  a  nasal 
[ntonatjon,  •  nine  \ ears  after.    In 

another  case  their  was  persistent  aphonia  There  can  be 
in.  doubt  that,  in  such  cases,  the  lesions  are  central  as 
well  as  peripheral. 

Treatment.— The  fact  that  recovery  from  diphthe- 
ritic paralysis  is  the  rule  does  not  warrant  it-  treatment 
by  the  expectant  method.     Much  may  be  dune  to  hasten 

ry  by  proper  therapeutic  methods.  Internally, 
strychnia,  arsenic,  and  liron  are  the  drugs  from  which 
the  best  results  have  been  obtained,  strychnia,  as  ad- 
vised by  Starr,  may  be  given  in  doses  of  one-sixtieth  to 
oik -twentieth  grain,  ter  in  die,  and  may  be  combined 
with  phosphoric  acid  and  syrup  of  the  hypophosphites  ; 
arsenic,  in  doses  of  one-fiftieth  to  one-thirtieth  grain,  or 
in  the  form  of  Fowler's  solution,  five  minims  after  each 
meal.  Iron  is  indicated  whin  anemia  is  present.  Local- 
ly, warm  baths,  massage,  and  electricity  must  be  sys- 
tematically employed.     The  bath  is  best  given  at  night, 

retiring,  and  is  more  efficacious  in  securing 
than  any  so-called  hypnotic.  Massage  should  be  admin- 
istered daily,  unless  contra-indicated  by  excessive  hyper- 
esthesia. Electricity  should  be  used  in  the  form  of  the 
continuous  and  broken  galvanic  current-,  and  faradization 
should  also  be  employed  when  the  paralyzed  muscles  re- 

to  it.  The  continuous  galvanic  current  is  believed 
to  hasten  the  process  of  regeneration  in  the  diseased 
nerves.  It  should  be  used  of  a  Btrengtfa  not  exceeding 
twenty  milliainperes.  Starr  point-  out  that  the  current 
grows  stronger  during  the  application,  on  account  of  the 
diminishing  resistance  of  the  skin,  and  therefore,  "  if  the 

th  i-  measured  in  cells,  the  number  of  cells  used 

i  be  decreased  gradually  during  the  application." 
The  nutrition  of  the  muscles  i-  promoted  by  their  passive 
contraction.      It  ited,  they  will   not   respond  to 

the  faradic  current,  and  therefore  the  interrupted   - 
vanic  current  must  be  employed.     "The  pole  which  pro- 
duces a  contraction  with  the  least  current  possible  is  the 
ie  applied  to  the  muscle."     The  improvement 
may  bi   measured  by  the  use  of  the  galvanometer. 

FrecU  rick  I'.  ll<  nry. 

PARALYSIS.  INFANTILE  SPINAL.  Under  this  name 
we  recognize  a  form  of  paralysis  which  i  -  the 

name  implies,  most  frequently  in  young  children,  i 
cially  during  the  period  of  first  dentition.     It  is  by  far 
the  most  common  form  of  paralysis  to  which  children 
are  subject  and  presents  a  well-marked  clinical  picture. 

A  healthy  child  is  suddenly  found  to  have  lost  the  ti- 
ll lie  ci'  more  extremities,  or  "i  -"me  individual  muscle  of 
an  extremity.     This  loss  of  power  may  or  may  not  have 

impanied  by  febrile  disturbai 
occasionally  convulsions  have  ushered  in  the  paralysis, 
but  never  i-  the  latter  accompanied  by  loss  of  a  nsibuity. 
Any  of  the  voluntary  muscles  of  the  limbs  or  trunk  may 
in-  affected,  hut  the  function-  of  the  bladder  and  rectum 
are  left  undisturbed.      Such  :  .1  description  of  the 

Onset  of  the  di-ea-e.  Soon,  however,  many  of  the  af- 
fected muscles  begin  to  recover  their  power;  thisrecov- 
er\  may  be  almost  complete,  the  paralysis  being  finally 
limited  to  a  few  individual  muscles;  or.  on  the  other 
hand,  the  greater  part  ol  the  muscles  originally  affected 
may  remain  paralyzed,  and  later  ou  undergo  atrophy 
and  degeneration.     In   this  atrophy  and  retardation  of 


growth  the  bones  take  part,  givinf 
the  affected  extremity,  while  1 

i  i  of  the  unopposed  action  of  the  healthy  a 

t  the  disabled  must 

numerous,  and  owe  their  variety  to  the 
views  held  by  different  observers  as  to  the  nature  oi  the 

fore  it-  pathology  had  been  established. 
are:  Infantile  spinal  paralysis;  Spinale  (underlain 

B  Paralysie  spinale  ;   Paralysis  infantilis 

spinalis;  Infantile  paralysis;  Kinderlahniun^  :   1' 
infantile;   Paralysie  des  petit-  enfant-;    Essential  idio- 
pathic or  functional  paralysis  of  children  ;  Paralj 
sentiell  ifance  (Rilfiet   and  Barthez       Essentiella 

Kinderlahmung;    Dental    paralysis  (Underwood, 

myelitis  anterior  acuta  ;  Acute  inflammation  of  the 
anterior  -ray  horns  of  the  spinal  cord  (Kussmaul);  Te- 
phromyeTite  anterieure  aigue  (Charcot) ;  Acute  atrophia 
spinal  paralysis;  Paralysie  atrophique  _■ 
fance  (Duchenm       Regressive  paralysis  (Barlow 
litis  of  the  anterior  horns    I  -   _  uim.     Th 

terms  wen-  intended  by  their  originators  to  indicate  what 
appeared  to  be  prominent  clinical  or  pathological  < 
teristics  of  the  di-ea-e.     Without  entering  upon  the  i|ue>- 
tion  as  to  the  relative  value  of  a  clinical,  as  compared 
with  a  pathological,  designation  of  diseases,  there  i-  no 
doubt  that,  of  all  the  term-  applied  to  the  affection,  the 
best  of  the  first  class  is  that  adopted  by  Heine,  v 
Kinderlahmung,  or  infantile  spinal  paralysis.     It  i-  true 
that  here  even  the  word  spinal  would  indicate,  in 
eral  way,  the  anatomical  location  of  the  lesion  which fi 
the  cause  of  the  clinical  manifestations  ;  but  inasmuch  as 
it  serves  to  distinguish  this  form  of  paralysis  from  other 
paralyses  of  cerebral  origin,  we  can  pardon  this  slight  of- 
fence against  unity  in  terminology  in  consideration  of 
the  completeness  with  which  it  serves  to  distinguish  the 

e.     <>f  the   purely  pathological   term-  we  should 
prefer  poliomyelitis  anterior  acuta,  as  indicating  tl 
of  the  lesion,  the  term  acute  being  especially  ap] 
to  the  di-ea-e  a-  it  occur-  in  children.     Seguins  myelitis 
of  the  anterior  horns  purposely  omits  the  term  "acute," 
in  order  to  include  the  subacute  and  chronic  cases  of  the 

which  sometimes  occur  iu  adults.     The  d< 
tion  essential   or  idiopathic  paralysis   can  certainly  110 
:    be  applied  to  a  condition  which   has  so  web"  de- 
poliomyelitis  anterior ;  and  it 
inexcusable  that  so  excellent  a  pathologist  as  Xiemeytf 
should  have  retained  this  inaccurate  term  in  the  -< 
edition  of  his  work,  published  in   1st;?,  at  a  time  when 
_ross  lesiou  had  already  been  demonstrated. 
Historical  Account.— This  disease  ha- in  all  ; 
bility  affected  children   for  hundreds  of  years,  without 

differentiated  by  medical  writer-  from  other  forms 
of  paralysis.  A-  early  a-  1784,  however,  Michael  l"n- 
derwood  '  described  a  form  of  paraplegia  which  occurred 

thing  children,   and   especially   in   tin  - 

lOwel  trouhli  -.  which  in  it-  clinical  history  1 
Mi  -  tin   iii-i  ase  now  known  as  infantile  spinal  pari 

6  John  Badham,5  of  London,  described  a  si 
affection  occurring  in  children,  which  he  consider 
ebral  in  origin.     Notwithstanding  these  publicatioi 
condition  did  not  receive  general  clinical  recognition  un- 
til, in  the  publication  of  J.  v.  Heine's    great  monograph, 
entitled   " Beobachtungen   iiber  Lahmungsziistanut 
unteren  Extremitaten  und  deren  Behandlung."  1840,  the 
symptom  group  of  the  affection  was  clearly  defim 
this  form  of  paralysis  distinguished  from  other  f  1 
paralysis  occurring  in  children.     The  picture  of  tl 
fection  in  question,  which  Heine  gives  us  in  thi 
first  1  dition  of  his  work,  i-  so  accurate  in  detail  that  later 
clinicians  had  but  little  to  add  to  the  s\  mptomatol 
the  di-ea-e.     But,  although  no  objective  or  sub 
manifestation  of  the  disease  escaped  the  notice  of  thi-  ac- 
curate observer,  yet   he  remained  ignorant  as  to  the  true 
pathogenesis  oi  the  affection.    So  logical  a  mind,  ho 
c.  aid  not  but  suspect  that  thedisease  was  the  result 
actual  lesion  of  the  nervous  system,  and  accordingly  we 
find  him  indicating  the  spinal  cord  as  the  most  probable 
seat  of  the  lesion.     In  the  second  revised  edition  of  his 
work'1  he  term.-  the  disease  Spiuale  Kinderlahmung,  or 
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Infantile  Spinal  Paralysis.     Duchenne,  de  Boulogne,8  in 

1855,  besides  accurately  describing  the  affection,  took  a 
great  stride  in  the  direction  of  precision  in  diagnosis  as 
to  the  character  and  extent  of  the  paralysis,  by  discover- 
ing the  relation  which  the  faradic  current  bears  to  mus- 
cles which  are  the  seal  of  this  paralysis.  Here,  then,  the 
first  stage  in  the  history  of  the  disease  may  be  said  to 
have  been  completed.  But,  although  clinically  the  affec- 
tion was  established  upon  a  firm  basis,  its  pathology  was 
yet  unknown.  Rilliefand  Barthez,7  basing  their  state- 
ment upon  negative  findings  in  cases  of  this  disease  upon 
the  autopsy-table,  considered  the  affection  primarily  a 
muscular  one,  and  hence  termed  it  essential  paralysis  of 
children,  the  term  essential  referring  to  the  idiopathic  or 
non-organic  nature  of  the  paralysis.  Although  this  view 
gained  many  followers,  and  some  of  eminence,  yet  it  was 
not  long  before  positive  findings  upon  the  autopsy-table 
exploded  this  theory  as  to  the  pathogenesis  of  the  dis- 
ease. Iu  1863  v.  Reinecker  and  v.  Recklinghausen8  pub- 
lished the  autopsy  of  a  case  in  which  both  lower  ex- 
tremities had  been  the  seat  of  infantile  spinal  paralysis. 
Upon  a  macroscopic  and  minute  examination  of  the  cord 
it  was  found  that  the  ganglion-cells  of  the  anterior  gray 
horns  and  the  nerve-fibres  of  the  antero-lateral  columns 
of  that  portion  of  the  cord  which  gave  origin  to  the 
nerve-fibres  supplying  the  paralyzed  extremities  had 
undergone  atrophy  and  degeneration  {Deutsche  Klinik, 
January  31,  1863).  The  accuracy  of  these  pathological 
data  was  confirmed  by  similar  findings  by  Cornil,8  Bou- 
vier  and  Laborde,10  Prevost,"  Lockhart  Clarke,1'2  and 
later  on  by  Charcot13  and  Joffroy,14  Vulpian,15  Roger 
and  Damaschino,16  and  others.  We  cannot  close  this 
brief  historical  account  of  the  affection  without  refer- 
ence to  the  studies  of  Erb,17  as  to  the  reactions  produced 
by  the  galvanic  current,  upon  the  muscles  which  are  the 
seat  of  this  spinal  paralysis.  Finally,  we  should  refer  to 
the  identity  of  this  affection,  as  far  as  the  pathology  is 
concerned,  to  a  similar  but  more  chronic  affection,  oc- 
curring in  adults,  which  was  first  mentioned  by  Du- 
chenne fils5a  in  1872,  but  not  thoroughly  studied  until  E. 
C.  Seguin, ,8  in  1877,  devoted  an  admirable  monograph  to 
the  subject. 

Pathology. — The  anatomical  seat  of  the  primary  le- 
sion of  this  form  of  paralysis  is  the  spinal  cord.  This 
has  been  positively  determined  by  almost  forty  autopsies. 
It  consists  of  an  inflammatory  process,  acute  in  character, 
affecting  in  the  first  instance  the  anterior  horns  of  gray 
matter.  The  lesion  is  at  first  diffuse,  but  as  soon  as  the 
acuteness  of  the  inflammatory  process  subsides  it  becomes 
limited  in  its  longitudinal  extent  to  circumscribed  por- 
tions of  the  coi-d,  in  which  even  at  the  outset  the  inflam- 
mation had  been  most  intense  ;  this  is  most  apt  to  be 
about  the  cervical  arid  lumbar  enlargements.  At  these 
points  further  changes  soon  occur,  the  most  important  of 
which  are  destruction  and  atrophy  of  the  large  multi- 
polar ganglion-cells  situated  in  the  anterior  cornua. 

This  destruction  and  atrophy  are  not  limited  to  the  cells, 
but  involve  the  nerve-fibres  in  this  region,  and  even  the 
cells  and  nerve-fibres  of  the  posterior  horns  may  become  in- 
volved ;  sometimes  the  lesion  extends  into  the  white  sub- 
stance of  the  antero-lateral  columns.  As  a  result  of  the 
primary  lesion  in  the  ganglionic  cells  of  the  anterior  gray 
cornua,  we  have  secondary  changes  taking  place  in  the 
tterves  which  take  their  origin  from  the  affected  portion 
of  the  cord,  and  in  the  muscles  to  which  these  nerves  are 
distributed.  These  changes  are  atrophic  and  degenera- 
tive in  character. 

Spinal  Cord. — There  are  no  autopsies  showing  the 
condition  of  the  spinal  cord  during  the  acute  stage  of  in- 
fantile paralysis,  inasmuch  as  the  disease  of  itself  is  rarely, 
if  ever,  fatal.  We  can  therefore  make  no  positive  state- 
ment as  to  the  condition  of  the  nerve-centres  during  this 
acute  stage ;  we  can  conclude,  however,  from  our  find- 
ings later  on,  that  the  disease  is,  in  the  first  instance,  an 
acute  parenchymatous  inflammation  affecting  chiefly  the 
ganglion-cells  of  the  anterior  horns  of  gray  matter  in  the 
cord  (Charcot).19  When  the  autopsy  has  been  made 
within  two  years  after  the  onset  of  the  disease,  but  slight 
changes  can  be  observed  in  the  cord  by  the  naked  eye, 


although  the  microscope  reveals  decided  and  constant 
alterations.  These  changes  are  typically  shown  in  a  case 
examined  by  Dr.  Fred.  Taylor,  the  particulars  of  which 
were  presented  to  the  London  Pathological  Society.  It 
was  that  of  a  girl,  three  years  of  age.  who  suddenly  be- 
came paralyzed,  at  the  age  of  fifteen  months,  in  the  left 
leg.  The  paralysis  was  supposed  by  the  friends  to  be  the 
result  of  a  blow  ;  the  principal  symptoms  observed  at  the 
time  of  the  onset  were  fever  and  pain  in  the  left  lower 
extremity,  followed  by  paralysis,  and,  later  on,  the  devel- 
opment in  the  paralyzed  member  of  the  ordinary  clinical 
phenomena  of  infantile  spinal  paralysis.  The  child  was 
treated  by  galvanism  for  five  or  six  months,  and  the  pa- 
ralysis somewhat  improved  ;  but  at  the  age  of  three  years 
death  resulted  from  broncho-pneumonia.  Post-mortem 
examination  of  the  spinal  cord  showed  a  diminution  in  the 
size  of  the  transverse  section  of  the  left  half  of  the' lum- 
bar region  of  the  cord.  This  diminution  was  most 
marked  anteriorly,  although  also  observable  in  the  left 
posterior  horn  of  gray  matter.  The  anterior  roots  of  the 
spinal  nerves  at  this  level  were  smaller  than  the  corre- 
sponding roots  on  the  right  side.  The  posterior  nerve- 
roots  were  unaffected.  On  microscopical  examination  of 
a  section  taken  from  this  portion  of  the  cord  it  was  found 
that  there  were  but  few  ganglion-cells  in  the  left  anterior 
comu,  and  even  those  remaining  were  ill-defined  and 
smaller  in  size,  paler  in  color,  and  possessing  fewer  and 
shorter  processes  than  those  on  the  right  side.  The  ab- 
sence of  these  cells  was  most  marked  in  the  external  and 
median  group  of  ganglion-cells. 

The  nerve-fibres  passing  from  the  anterior  root  to  the 
cornu  of  the  affected  side,  were  diminished  in  number 
and  size.  The  main  substance  of  the  anterior  horn  con- 
sisted of  a  very  dense  and  felt-like  tissue,  made  up  of 
matted  fibres,  "an  increase  and  condensation  of  the  nor- 
mally open  and  spongy  basis-structure  of  the  part."  In 
this  felt-like  structure  the  remaining  nerve-cells  were  em- 
bedded ;  no  granular  corpuscles  were  visible.  The  white 
matter  of  the  left  antero-lateral  column  was  found  denser, 
the  connective  tissue  being  increased ;  while  the  nerve- 
tubules  were  smaller  than  usual  and  deficient  in  axis  cyl- 
inders. 

This  case  shows  the  most  prominent  changes  found  in 
the  cord  in  cases  in  which  the  autopsy  has  been  made  com- 
paratively early.  Occasionally  areas  of  softening  are 
found,  luorc  or  less  well  defined,  in  different  portions  of 
the  anterior  horns,  and  at  such  places  there  is  generally  a 
total  absence  of  proper  nerve-tissue,  ganglion-cells,  and 
nerve-fibres  ;  but  instead  there  is  a  low  form  of  connective 
tissue,  filled  with  large  numbers  of  leucocytes  and  sim- 
ple nuclei.  In  these  recent  cases  the  blood-vessels  are 
found  dilated.  The  cord  may  be  affected  at  any  level, 
although  the  cervical  and  lumbar  regions  are  most  fre- 
quently the  seat  of  permanent  lesion.  The  severityr  of 
the  inflammatory  process  varies  greatly,  so  that  in  some 
situations  there  is  almost  complete  recovery,  while  in 
other  places  there  is  utter  destruction,  degeneration,  and 
atrophy  of  nerve-cells  and  fibres.  The  ganglion-cells  have 
been  found  in  all  stages  of  various  forms  of  degeneration  ; 
many  of  them  are  entirely  destroyed,  and  those  that  re- 
main are  found  in  a  condition  of  extreme  atrophy,  having 
suffered  great  contraction  and  diminution  in  size,  the  cell 
processes,  and  frequently  their  nuclei,  being  destroyed. 
Sometimes  the  atrophy  is  of  the  pigmentary  variety. 
In  a  case  reported  by  Dr.  Humphreys,80  of  Manchester, 
the  number  of  the  polar  cells  remaining  in  the  affected 
portion  of  the  anterior  horns  was  compared  with  the  num- 
ber in  the  corresponding  healthy  portion  of  the  cord,  and 
it  was  found  that  while  on  the  healthy  side  there  were 
fifty-two  ganglion-cells,  on  the  diseased  side  there  were 
but  thirteen. 

Should  the  autopsy  be  made,  as  more  frequently  hap- 
pens, many  years  after  the  original  lesion  has  taken  place, 
we  would  find  changes  similar  in  character  to  those  de- 
scribed, but  further  advanced  in  a  retrograde  direction. 
The  changes  can  be  admirably  studied  in  a  collection  of 
autopsies  reported  by  Seguin  in  his  work,  and  quoted  and 
amplified  by  Seligmuller  in  his  article  on  this  subject 
in   Gerhard's  large  work  on    "Diseases  of  Children." 
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nanges  are  now  readilj   appreciated  by  the  un- 
aided eye.     The  affected  porti f  the   graj   anterior 

horn   ia  apt  t"  be  markedh   shrunken    ana  atrophied  ; 
sometimes  even  the  pi  jraj  horns  will  be  found 

Blightly  smaller  than  on  the  < >i ■) " i-iii-  side.     The  while 

d  especially  the  antero-lateral  columns 
found  atrophied  and  sclerosed,  sometimes  to  a  limited 
extent  on  a  level  with  the  lesion,  :ii  other  times  to  some 
distance  above  and  below  the  lesion;  indeed,  the  trans- 
verse section  of  the  cord  in  the  affected  Bide  will  sh 

neral  diminution  in  Bize  as  compared  with  thai  of  the 
bealthj  aide.  The  anterior  oerve-roota  al  the  level  of 
the  lesion  are  apt  to  presenl  a  grayish,  translucent  ap- 
pearance, and  ;i  diminution  in  Bize 

The  microscope  also  shows  the  inure  complete  atrophic 
changes  which  the  nerve-tissue  has  undergone;  the  dis- 
a  portion  of  the  atrophied  anterior  horn  is  found  to 
tain  I H  it  leu  or  no  multipolar  ganglion-cells,  and  i 
those  remaining  arc  shrunken,  with  their  processes 
phied,  and  found  to  have  undergone  various  stag 
granular  and  pigmentary  degeneration.    These  cells  have 
been  replaced   by  connective  tissue  which  has  become 
contracted  and  hardened. 

The  changes  in  the  white  columns  are  apt  to  b 
marked,  although,  as  already  stated,  there  is  s e  diminu- 
tion in  the  size  of  the  antero-lateral  column,  to  a  great*  c 
or  less  extent,  above  and  below  the  lesion.     These  changes 
can  scarcely   be  termed  Bclerosis.     They  consist   oil  a 

certain    dcgi f  hyperplasia    and   contraction  of  the 

connective  tissue,  and  an  increase  of  the  nuclei  of  the 
neuroglia.  Amyloid  corpuscles  are  also  found.  The 
anterior  nerve-roots  undergo  a  more  decided  atrophy 
than  the  antero-lateral  columns  ;  the  number  of  their 
medullated  nerve-fibres  is  decidedly  diminished.  Many 
of  them  have  lost  their  myelitic,  leaving  only  the  axis 
cylinders,  and,  as  a  whole,  the  nerve-root  has  become 
thinner,  and  of  a  grayish  and  translucent  appearance. 
The  diseased  foci  in  the  gray  matter  are  apt  to  be  quite 
sharply  defined,  although  at  the  onset  of  the  disease  large 
portions  of  the  cord,  above  and  below  the  areas  of  soften- 
ing, are  found  congested;  these  portions,  however,  are 
not  the  seat  of  destructive  changes,  and  they  recover  as 
'  as  the  inflammatory  process  subsides.  This  prob- 
ably corresponds  to  the  regression  which  occurs  in  the 
symptoms,  thus  leaving  only  those  muscles  paralyzed 
which  derive  their  nerve-supply  from  the  softened  areas. 
(For  diagrams,  sec  Hammond's  from  Charcot.) 

Changes  in  (fu  Paralyzed  Muscles. — 'Within  a  few  weeks 
alter  the  paralysis  has  taken  place  the  paralyzed  muscli  a 
become  the  seat  of  characteristic  pal  hological  alterations  ; 
not  only  do  they  become  atrophied  and  smaller  in  size, 
owing  to  disuse,  but  they  undergo  active  degeneration. 
Portions  of  such  muscU-s  can  lie  obtained  for  examina- 
tion by  means  of  an  apparatus  like  Duchenne's  trocar,  so 

that  the  various  stages  of  degeneration  can  lie  studied. 
The  first  stage  in  the  degeneration  is,  undoubtedly,  ordi- 
nary atrophy  of  the  muscle-fibres.  The  fibres  are  nar- 
rower and  diminished  in  diameter,  the  transverse  as  well 
a-  the  longitudinal  striations  are  finer  ami  apparently 
more  numerous.  This  apparent  increase  in  the  number 
of  the  transverse  Btriations  i-  due  to  the  diminished  thick- 
ness of  the  contractile  disks.  These  phenomena  are  seen 
in  muscles  that  have  become  atrophied  from  disuse,  and 
are  not  distinctive  of  atrophy  due  to  spinal  cord  lesions. 
In  infantile  spinal  pararj  sis.  however,  the  muscles  soon 
begin  to  show  further  changes.  Certain  portions  of  the 
degenerating  muscles  begin  to  loose  their  striations  en- 
tirely; here  and  there  we  find  contractile  di-ks  replaced 
by  granular  matter,  until  the  whole  fibre  ha-  become  to 
a  great  extent  granular.  This  granular  matter  is  prob- 
ably protein  in  character,  being  at  first  Boluble  in  acetic 

acid  and  insoluble  in  ether  ;  later  on.  however,  the  gran- 
ules are  found  to  he  insoluble  in  acetic  acid  and  solu- 
ble in  ether,  which  shew-  that  tin-  protein  granules 
have  been  replaced  by  tatt\  matter.  Here  and  there 
will  he  found  pigment  granule-.      The  mUSCle-COrpuSCleS 

an-  found  to  have  increased  in  number,  and  in  t 
which  have  undergone  a  complete  granular  tatty  degen- 
eration we  shall  tiud  DO  trace  of  proper  muscular  tissue, 


the  fibres  beii  d  hj  tin  se  must  le  corpuscles  em. 

bedded  inamassoi  fat-granules  surrounded  by  the  s, 
lemma.     This   may  be   termed    complete    museulai 

ration,  and  i-  the  inevitable  fate  of  muscles  which 
have  not  recovered  in  the  earlier  stages  of  ordinary  atro- 
phy. Some  ,,t  the  muscles  thus  degenerated  become  the 
seat  of  further  changes.     The  connective-tissue  cor| 

found  in  the  endomysium  and  perimysium  iucn 
largely  in  number,  and  form  themselves  into  til 
nective-tissue  bands,  which  c< impress  the  degenerated  n 
cular  fibres  ;  gradually  the  fat  i-  absorbed,  ami  what 
merly  muscular  tissue  has  become  a  firm  fibrous  c< 
This  change  is  known  as  cirrhosis  of  the  muscles,  and 
■  hi  -  not  occur  until  long  alter  the  muscles  have  urn 
gone  hopeless  degeneration.     Tin  se  fibrous   bands  are 
apt  to  undergo  contracture,  which  results  in  structural 
shortening  and  deformity.     Rarely  the  connective-tis 
corpuscles,  contained  in  the  fibrous  bands,  in  their  turn 
become  distended  with  fat,  thus  giving  rise  to  a  d<  i 
live  fulness  instead  of  the  previous  atrophy.    Thisse< 
fatty  deposit  may  1»-  so  gn  at  as  to  hail  to  a  diagnosi 
pseudo-hypertrophic  paralysis.     When  such  a  deposit  of 
fat  doe-  occur  it  i-  in  infantile  paralysis  of  long  standing. 
The  ligaments  and  bony  structures  also  take  part  in  the 
general  lowering  of  vitality  which  characterize-  the  par- 
alyzed limb.     The  bones  do  not  grow  with  anything  like 
the  vigor  of  the  correspondii  n  the  healthy  side. 

This  retarded  growth  results  in  diminution  in  the  length 
as  well  as  in  the  thickness  of  the  bone  ;   the  prominei 
ridges,  etc.,  are  less  marked;  the  bone  is  more-  readily 
bent;  closer  examination  shows  that  the  compact  ti- 
is  relatively  diminished,  while  the  cancellous  tissu 
coarser  and  ha-  scattered  through  it  a  larger  number  of 
tat  cells.     The  hones  are  thus  softer,  but  microscopically 
no  changes  in  the  structure  of  the  bone-tissue  are  found. 
All  this  results  in  a  weakening  a-  well  as  a  shortening 
the  bone.  and.  lieeo--arily,  of  the  limb.     Seeliginullcr  i 
Eiders  this  bony  change  mostly  the  result  of  the  disuse 
which  is  necessarily  connected  with  the  paralyzed  mem- 
ber ;   the  fact,  however,  that  these  atrophic  bone  chai 
are  noticed  in  limhs  in  which  the  paralysis  is  insufficient 
to  interfere  with  the  adequate  use  of  the  member,  we 
militate  against   this  view,  apart  from  the  fact  that  the 
changes  indicated  seem  to  lie  far  more  radical  than  would 
be  accounted  for  by  ordinary  functional  atrophy  due  to 
disuse. 

Partly  in  consequence  of  this  bone  atrophy,  and  partly 
a- a  result  of  the  relaxation  of  the  ligaments  and  mus- 
cles, the  joints  are   apt  to  become  altered.      In  extreme 
cases  the  ends  (d  the  bones  which  form  the  joint  an 
in  contact,  but  hang  apart  from  each  other,  so  that  the 
finger  can  almost  invaginate  the  skin  and  ligaments  be- 
tween the  joint  surfaces.    As  a  result,  the  articulation  ad- 
mits of  abnormal  mobility — motion  resulting  in  subluxa- 
tion of  one  joint  surface  upon  the  other.      These  ehauges 
are  most  readily  observed  where  a  muscle  which  pass 
over  a  joint  is  more  or  less  completely  paralyzed ;  thus, 
when  the  deltoid  is  paralyzed  in  the  arm.  the  shoulder- 
joint    is  apt   to  .-how   the  above-mentioned   changes  V 
markedly.     No  pathological  changes  have  been  observed 
in  any  oilier  organs  of  the  body. 

Etiology. — Poliomyelitis  anterior  acuta  is  no  excep- 
tion to  the  rule  in  the  obscurity  of  its  etiological  chapter. 
We  know  little  or  nothing  as  to  the  causes  which  ; 
duce  the  disease.  We  must,  therefore,  satisfy  ourse 
with  an  inquiry  as  to  the  causal  relation  borne  by  certain 
conditions,  w  Inch  precede  tin'  appearance  of  the  paralysis, 
to  the  more  or  less  acute  inflammatory  process  in  the 
anterior  horns  of  the  spinal  cord.  Before  proceeding  to 
thi-  study  there'  are  certain  factors  which  can  be  elimin- 
ated, and  thus  limit  the  field  <»f  inquiry. 

Infantile-  spinal  paralysis  i-  by  far  the  most  frequent 
form  of  paralysis  to  which  children  are  subject.  Jacob 
v.  Heine  found,  among  192  paralyzed  children.  158  suller- 
ing  from  this  disease. 

The  disease  in  its  acute  form  is  peculiar  to  childhood, 
and  i-  most  frequent  in  the  first,  second,  and  third  y< 
of  infant  life.     Duchenne the  younger  has  noted  one  case 
occurring  at  the  early  age  of  twelve  days.     Seeliginiiller 
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has  noted  the  oldest  of  his  seventy-one  eases  as  six  years, 
but  almost  ninety  per  cent,  of  all  eases  reported  were 
under  three  years  of  age.  Sex  is  not  a  predisposing 
cause,  the  sexes  being  affected  with  about  equal  fre- 
quency. 

The  disease  is  found  all  over  the  civilized  world,  so  that 
climate  can  scarcely  be  considered  as  exerting  a  perdispos- 
ing  influence,  nor  does  the  season  of  the  year  make  any 
difference,  cases  occurring  indiscriminately  at  all  seasons. 
Wharton  Sinklcr  (Amer.  Journal  of  Med.  Sciences,  April. 
1878)  states,  however,  that  47  out  of  57  cases  occurred  in 
the  warm  months  of  the  year. 

Heine  has  stated  that  the  disease  most  frequently  af- 
fects strong,  healthy  children  ;  and,  indeed,  one  who  sees 
many  of  these  cases  cannot  fail  to  have  observed  many 
large,  robust,  little  patients,  whose  otherwise  handsome 
physique  has  been  deformed  by  an  attack  of  poliomye- 
litis anterior.  But,  on  the  other  hand,  most  observers 
find  that  the  majority  of  cases  occur  in  children  who  are 
weak  and  delicate,  even  if  a  strumous  constitution  can- 
not generally  be  affirmed  of  them. 

One  of  the  most  frequent  causes,  assigned  by  mothers, 
for  this  disease  is  "  catching  cold,"  particularly  exposure 
to  the  direct  action  of  a  "  draught."  Or  another  very  com- 
mon cause,  as  stated  by  the  parents,  is  a  fall  from  the 
arms  of  the  nurse  or  from  a  chair.  Whether  a  trauma- 
tism of  this  kind  can  give  rise  to  infantile  spinal  paraly- 
sis proper  is  questionable.  It  is  conceivable  that  spinal 
paralysis,  resulting  from  haemorrhage  into  the  gray  mat- 
ter of  the  cord,  may  follow  a  traumatism,  but  this  is  not 
poliomyelitis  anterior,  although  the  clinical  symptoms 
may  he  those  of  the  latter  disease,  and  it  may  be  impos- 
sible to  differentiate  these  cases  from  those  of  inflamma- 
tory origin.20 

The  disease  being  one  of  the  first  dentition  period,  it  is 
natural  to  look  to  conditions  connected  with  this  process 
for  etiological  factors  in  its  production. 

There  is  no  question  that  the  process  of  dentition 
throws  the  nervous  system  of  the  child  into  a  state  of  ex- 
alted irritability,  during  which  eclampsia,  tetanus,  and 
other  neuroses  are  commonly  observed.  These  nervous 
phenomena  are  chiefly  conditions  of  exalted  nervous  irri- 
tability, in  which  it  is  conceivable  that  the  gray  ganglion 
cells  of  the  cord  take  part.  From  this  irritated  condition 
it  is  only  a  step  to  inflammation.  Henry  Kennedy  has 
called  this  disease  dental  paralysis  {Dublin  Quarterly 
Journal,  vol.  ix.,  February  and  May,  and  vol.  xxii., 
August  and  November).  The  restlessness  of  children 
while  teething,  the  disturbed  nutrition,  want  of  sleep,  and 
febrile  disturbances  common  to  this  period  of  life,  all  are 
sufficient  to  render  the  spinal  cord  more  sensitive  to  slight 
active  causes,  such  as  refrigeration,  etc. 

It  may  be  objected,  however,  that  all  of  these  influ- 
ences would  affect  the  spinal  cord  as  a  whole,  while  in 
this  disease  only  the  anterior  gray  columns  of  the  spinal 
cord  are  primarily  affected.  This  might  be  explained 
by  reference  to  the  fact  that  motor  areas  of  the  cord  in 
infants  are  much  more  in  demand,  and  further  devel- 
oped than  the  sensory  tract.  Infants  are  in  constant 
motion,  the  extremities  are  thrown  about  whether  in 
health  or  disease  ;  during  the  waking  hours  infants  con- 
stantly move  and  throw  about  the  limbs  and  body  ;  as  a 
result  the  centres  for  these  movements  are  supplied  with 
an  excess  of  blood,  and  hence  are  more  prone  to  take  on 
inflammatory  processes. 

Acute  febrile  conditions  are  commonly  assigned  as 
causes  for  this  disease.  It  must  not  be  forgotten,  how- 
ever, that  the  disease  is  in  very  many  cases  ushered 
in  by  fever,  which  is  a  symptom  of  the  inflammation, 
and  cannot  be  considered  an  etiological  factor.  But 
there  are  many  cases  which  occur  during  the  course 
of,  or  follow  upon,  the  acute  exanthemata — scarlet  fever, 
measles,  and  typhoid  fever.  Such  cases  must  be  care- 
fully distinguished  from  post-diphtheritic  paralysis,  the 
more  so  since  diphtheria  often  complicates  scarlet  fever, 
measles,  etc.  Duchenne  and  Seeligmuller  report  two 
cases  following  upon  vaccination. 

In  many  of  the  cases  careful  inquiry  into  the  family 
history  of  the  patient  will  reveal  the  existence  of  nervous 


affections  in  other  members  of  the  same  family— cither 
paralysis,  convulsions,  or  insanity.  Thus  I  have  seen 
infantile  spinal  paralysis  of  the  leg  in  a  little  girl,  and 
paralysis  of  the  upper  arm  in  a  younger  brother  of  the 
first  patient. 

Symptomatology. — In  discussing  the  symptoms  of 
this  disease  it  is  perhaps  wise  to  take  up  in  order  the 
characteristics  of  the  invasion,  the  appearance  of  the 
paralysis,  and  lastly,  the  deformities  and  contractures 
resulting  from  the  paralysis. 

First,  the  Stage  of  Invasion. — Although  various  pro- 
dromal symptoms  have  been  laid  down  in  the  text-books 
as  preceding  the  onset  of  the  disease,  yet  none  of  these 
appears  to  me  to  be  peculiar  to  this  affection,  even  in  slight 
degree.  The  children  are  irritable,  slightly  feverish, 
and  suffer  from  loss  of  appetite  ;  the  bowels  are  consti- 
pated or  relaxed  ;  some  of  the  little  patients  complain  of 
pains  in  the  back  and  limbs.  One  observer  'n  has  noted 
that  these  patients  refuse  to  walk,  or,  if  they  walk,  are 
easily  made  tired  and  wish  to  be  carried.  I  myself  have 
not  noticed  the  latter  symptom  as  part  of  the  history  of 
my  cases,  and  have  found  very  many  cases — indeed,  the 
large  majority  of  my  cases — in  which  no  prodromal  symp- 
toms at  all  occurred.  Cases  may  be  divided,  as  regards 
the  character  of  the  invasion,  into  two  classes  :  First,  those 
in  which  the  onset  is  shown  by  high  fever,  with  or  with- 
out convulsions  ;  second,  those  in  which  the  stage  of  in- 
vasion is  entirely  absent,  the  patient  becoming  suddenly 
paralyzed. 

Cases  belonging  to  the  first  class  will  be  found  to  have 
either  the  febrile  disturbance  or  the  nervous  symptoms 
most  prominent.  The  patient  is  suddenly  attacked  by 
high  fever,  100°  to  102°,  or  103",  rarely  above  ;  there 
are  great  thirst  and  restlessness.  At  the  beginning  of 
this  fever  there  may  occur  a  convulsion  lasting  a  short 
time,  and  often  followed  by  others,  or  the  fever  may 
be  slight  ;  but  the  child  lies  in  a  state  of  semi-coma  for 
a  few  days,  from  which  it  gradually  rallies,  when  the 
friends  find  one  or  more  groups  of  muscles,  or  one  or 
more  limbs,  paralyzed.  The  fever  may  last  from  a  few 
hours  to  two  or  three,  or  even  more,  days  ;  but,  as  a  rule, 
it  continues  only  a  few  days,  after  which  it  subsides,  and 
the  parents  believe  the  child  to  be  on  the  road  to  recovery. 
Then  suddenly  paralysis  is  discovered  to  have  taken  place. 
If  the  paralysis  is  slight,  it  may  not  be  noticed  until  the 
initial  fever  has  long  passed,  so  that  the  parents  will 
assure  the  physician  that  there  was  no  fever  before  the 
onset  of  the  paralysis. 

In  cases  occurring  during  the  course  of  convalescence 
from  measles  or  some  other  acute  febrile  affection,  the 
paralysis  is  supposed  by  the  friends  to  be  due  to  the  gen- 
eral disease. 

In  many  of  the  cases,  in  addition  to  the  fever,  with  or 
without  convulsions  or  semi-coma,  the  patients  suffer 
from  diarrhoea,  and  often  vomiting.  Hyperesthesia  of 
the  limbs  and  other  portions  of  the  body  may  also  oc- 
cur. There  may  be  frequent  micturition,  but  there  is 
never  paralysis  of  the  bladder  or  loss  of  sensation. 

The  cause  of  the  initial  fever  would  appear  to  be  the 
acuteness  of  the  inflammatory  process  in  the  cord.  W. 
Vogt,'-''2  however,  considers  the  lesion  in  the  cord  a  re- 
sult, rather  than  a  cause,  of  the  fever.  The  fever  is  not 
a  constant  accompaniment  of  this  disease  ;  it  was  present 
in  about  one-half  of  my  cases.  Frequently  parents  do  not 
notice  the  fever,  which  may  occur  at  night,  when  the  child 
is  asleep.  When  the  little  one  awakes  in  the  morning  the 
paralysis  is  observed,  although  the  fever,  if  only  of  a 
few  hours'  duration,  may  have  been  overlooked.  The 
antecedent  fever  is  noted,  however,  in  the  cases  in  which 
it  is  of  longer  duration.  It  has  been  known  to  last  for 
twelve  days  ;  but  in  most  cases  it  is  of  less  than  two  days' 
duration,  and  commonly  lasts  only  twenty-four  hours. 
The  temperature  rarely  rises  above  103°,  or,  at  most,  104°, 
and  even  these  figures  are  exceptionally  high.  We  have  no 
good  thermometric  records  ;  the  diagnosis  being  never 
possible  before  paralysis  has  set  in,  and  the  fever  has,  as  a 
rule,  come  to  an  end,  although  cases  have  been  reported  in 
which  the  fever  lasted  after  the  paralysis  was  complete. 

Convulsions  occur,  in   the  opening  stage  of  this  dis- 
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easi    in  manj  cases  in  which  fever  is  pn  Bent,  and  also  in 
some  in   which  then  e  of  h  mperature.     This 

Id  seem  to   prove  that  the  convulsions  are   nol 
pendenl    upon    the  cerebral    hyperemia    produced   by 
the  fever,     li   is,  furthermore,  not  probable  that  these 
attacks,  which  are  epileptiform  in  chara*  due  to 

lesions  in  the  spinal  cord,  foi  the  muscles  which  bi  i 

nisi  i  are  not  only  those  thai  are  afterward  found  to 
be  paralyzed,  but  impartially  those  <>1'  the  whole  body. 
Some  writei  liowi  i  te  thai  the  convulsi 
ments  are  more  violent  in  those  muscles  whicb  afterward 
become  paralyzed.  The  attacks  vary  induration,  num- 
ber, and  frequency.  Frequently  onlyasinj  ilsion 
ushers  in  the  disease  ;  at  other  times  the  patient  i-  thrown 
into  a  status  epilepticus  lasting  some  hours,  and  it  is  con 
ceivable  that  in  this  condition  the  patient  may  die,  the 
diagnosis  oi  poliomyelitis  not  having  been  made.  <  >n 
the  other  hand,  the  convulsion  may  be  so  slight  as  to 
be  entirelj  overlooked,  and,  if  it  lake  place  during  the 
night,  the  fever  as  well  as  the  convulsion  may  be  entirely 
overlooked.  The  recovery  from  the  convulsion  may  be 
complete,  or  the  child  may  fall  into  a  stupor,  and  even 
coma,  from  which  it  only  emerges  when  all  acute  symp- 
toms have  disappeared.  Frequently  the  little  patient  has 
no  convulsions,  but  Mill  is  restless  and  trembling,  or  apa- 
thetic and  drowsy.  Either  of  these  conditions  may  be 
present  in  the  opening  stage  of  the  disease,  with  or  with- 
out the  f'-\  i-r. 

Another  symptom,  to  which  we  must  call  attention,  is 
one  which  accompanies  all  febrile  conditions,  but  is  here 
particularly  prominent,  namely,  hypersensibility — the  pa- 
tienl cannot  be  touched  without  feeling  pain — he  cannot 
be  moved  withoul  crying  out.  Some  writers  have  stated 
that  this  exalted  Bensibility  is  most  marked  in  the  spinal 
column.  My  own  experience  does  not  show  that  the 
little  patients  ever  complain  of  a  sensitive  spine,  (in  the 
( trary,  I  have  found  these  children  very  easily  han- 
dled, and  the  spine  very  flexible,  this  fact  forming  one 
of  the  daia  for  the  differentia]  diagnosis  between  this  dis- 
ease and  Pott's  paraplegia,  although  patients  may  have 
passed  through  the  initial  stage  of  the  malady  with  more 
or  less  of  the  above  symptoms,  or  so  little  01  them  as  to 
escape  the  observation  of  the  friends ;  yet  the 

&  cond .  or  paralytic  siagt ,  is  never  omitted,  and  is,  in  fact, 
"  the  disease  "  (Rilliel  and  Barthez).  The  paralysis  may 
<le\  elop  very  suddenly,  the  child  being  paralyzed  almost  as 
rapidlj  as  though  from  apoplexy,  or  may  develop  more 
slowly,  the  paralysis  gradually  extending  in  the  course  of 
one.  two,  Or  three'  days.  In  the  Ih'st  class  of  cases  a  I 
number  of  the  voluntary  muscles  of  one  or  more  limbs 
become  paralyzed  simultaneously  ;  ill  the  second  class  of 
cases  the  paralysis  extends  from  one  group  to  another 
until  the  maximum  paralysis  has  been  attained.  Some- 
times the  paralysis  is  so  complete  that  the  patient  lies 
without  being  able  to  move  a  muscle.  At  other  times 
the  paralysis  is  so  slight  that  it  is  unnoticed  until  the 
function  of  the  pa  rah  zed  member  is  interfered  with. 

Bowever  complete  the  paralysis  at  first  maybe,  yetil 
is  characteristic  of  this  disease  that  after  a  short  time 
(one  or  more  days)  many  of  the  paralyzed  muscles  bi  gin 
spontaneously  to  recover  their  power;  this  is  known  as 
the  regression  oi  the  paralysis,  spontaneous  recovery 
from  the  original  paralysis  may  be  complete  in  certain 
individual  muscles,  although  entire  recovery  for  all  the 
muscles  never  occurs.  Many  writers  Btate  that  in  most 
■  the  height  of  the  paralysis  is  attained  at  the  end 
of  twenty-four  hours.  My  experience  leads  me  to  give 
a  longer  period  for  the  development  of  the  palsy,  cer- 
tainly noi  Longer  than  a  few  days,  when  the  paralysis 
will  cease  to  extend.  Regression,  however,  begins  in 
man]  cases  as  earh.  as  the  second  day,  continues  rapidly 
for  the  first  few  weeks,  then  much  more  Blowly,  al- 
though even  up  to  four  or  five  months  the  muscles  may 
still  undergo  spontaneous  recover)  of  power.  Any 
power  restored  after  that  is  due  either  to  the  good  eff<  cts 
of  treatment  or  to  the  use  of  the  limb.  Bowever  comp 
the  restoration  of  some  of  the  paralyzed  muscles  may  be, 
it  may  be  positively  affirmed  that  complete  recovery  in  all 
the  muscles  affected  by  infantile  paralysis  is  impossible. 


Muscles  Affected:   All  the  voluntary  muscles  of  i 
bodj    may   Im   i  ol   this  paralysis,  except  thoa 

the  head  (SeeligmuTler  reports  one' case   in    which  the 

■  -  supplied  by  the  facial  were  affected) 
mouth,   pharynx,  and  larynx.     On  the  other  hand,  tha 
sterno-cleido  mastoid  has  been  found  affected,  tin 

f  the  trunk,  including  those  of  the  back  and  ah 
men.  a  in  I.  above  all,  the  muscles  ol  the  extremitii 

The  paralysis  may  affect  the  back  so  that  the  p 
cannot   sil  or  Stand  ;   the  neck,  so  that  the  head   fall 

I   or  to  the  side,  and   ii    may  affect  one  or  more 
tremities.  giving  rise  either  to  crossed  para]  rm 

and  the  opposite  leg),  or  paraplegia  (all  four  extremil 
or  the  two  lower  extremities),  both  upper  extremities 
the  arm  and  leg  of  the  same  Bide  (hemiplegia). 

Most  frequently  only  one  extremity  is  affected.     Ni 
in  order  of  frequency  comes  paralysis  of  both  lowi 
tremities,    while  crossed   paralysis  and   hemiph 
much  rarer.     The  upper  extremity  is  less  frequently 
fected   than    the  lower,    while  paralysis   of  all   four  • 
ities  is  extremely  rare,  but  three  cases  having  Ix 
reported  in  the  literature  (see  Seeligmuller). 

Jt   is  extremely  rare  for  a  limb  to  remain   totally  para- 
lyzed, nor  do  we  find  in  any  two  cases  an  cxactl . 
distribution  of  the  paralysis. 

Certain  groups  of  muscles  will  be  found  to  have  es- 
1  the  paralysis,  and  sometimes  even  portions  of  the 
same  muscle   will   retain   power,   while  the  rest  of  the 
muscle  js  paralyzed. 

The  anterior  tibial  group  of  the  leg  and  the  exten* 
of  the  thigh  are  most  frequently  affected.    The  ps 
the  other  hand,. is  rarely  affected,  even  in  the  most  ex- 
tensive paralysis. 

In  the  upper  extremity  the  deltoid  is  most  frequently 
paralyzed. 

The  sphincters  of  the  bladder  and  rectum  an 
affected.     In  this  respect  we  have  an  important  differ- 
ence between  this  form  oi    paralysis  and  that  following 
transverse  myelins.     It  is  true  that  in  some  very  young 
children  the  general  disturbance  with  which  the  disease 
is  ushered   in  may  give   rise  to  a  few  involuntary 
sages,  but  this  is  only  temporary,  and  will  not  be  prea 
when  the  paralytic  stage  has  set  in.     After  the  sixth  to 
the   ninth  month  has  passed,  we  can   no  longer  look  for- 
ward to  spontaneous  recovery  in  the  paralyzed  mua 
.Muscles  which  have  not  improved  until  then  are  apt  to 
remain  paralyzed,  and  goon  to  the  third  the 

disease,  the  atrophic  Stage,  in  which  extreme  atrophy  of 
the  paralyzed  muscles  is  the  most  prominent  symptom. 
It  must  not  be  supposed,  however,  that   the  paralyi 
muscles  do  not  atrophy  until  six  or  more  months  after 
they  Lave  become  the  seat  of  the  paralysis.     On  the  i 
trary,  atrophy  of  the  fibres  of  the  paralyzed  muscles  can 
be-  found  with  the  microscope  very  soon  (two  or  tin 
weeks)  after  the  paralysis  has  set  in.  and  several  anil 
ities  claim  to  have  observed  atrophy.  e\  ident  to  the  nak 
eye.  as  early  as  the  third  week  after  the  paralysis     In 
m\  own  cases  I  do  not   remember  to  have  observed  a 
evident   atrophy  earlier  than   three  months  after  the   ' 
occurrence  of  the  paralysis.     The  cause  of  this  atrophy 
is,  as  we  have  already  seen  under  the  head  of  patholi 
not  simple  disuse  of  the  paralyzed  limb,  hut  a  cutting 
off  of  the  trophic  influence  of  the  nerve-cells  of  tin 
rior  gray  horns  of  the  spinal  cord  ;  this  results  in  a  dis- 
turbance of  the  nutrition  of  the  muscle  i  issue  as  wc I 

aic  degeneration  of  the  nerve-fibres.     Disuse  of  the 
paialx  zed  limb  undoubtedly  aids  in  producing  a  diminu- 
tion in  the  size  of  the  paralyzed  member.     As  a  result  of 
these  causes  we  have  a   very  extensive  atrophy  of  I 
paralyzed  muscles  -so  complete  that  frequently  the  i 
figuration  of  the  bones,   with  their  anatomical 

lie   felt    or  even    s,-,-n   with    startling   distinct!] 
often   all   muscular  tissue   seems    to  have  disa| 
leaving    only   the-    bones,    connective-tissue    bands,    and 
skin.     As   already    explained,    however,   these   atrophic 
members  in  the  last  stages  of  atrophy   may  undergo  a 

tdo  hypertrophy,  owing  to  the  deposit  of  fat  in  pi 
of  the  atrophied  muscle-fibres.     In   those  muscles  that 
undergo  recovery  after  a  certain  amount  of  atrophy  has 
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taken  place,  the  restoration  of  volume  in  the  recovered 
muscle  does  not  directly  follow  upon  restoration  to 
power.  The  muscle  is  only  gradually  restored  to  its 
former  size  some  time  after  power  has  returned. 

Atrophy  is  not  limited  to  the  paralyzed  muscles,  but 
affects  the  bones  and  ligaments,  and  even  the  blood-ves- 
sels  ;  the  extent  and  character  of  the  atrophic  changes 
have  already  been  discussed.  There  is  also  atrophy  of 
the  skin  ;  it  is  apt  to  be  more  delicate  and  thinner  ;  it  is 
of  finer  texture,  and  paler  in  color  at  first,  although  later 
on  it  becomes  cyanotic  in  color,  owing  to  the  diminished 
blood-supply  in  the  paralyzed  limb.  This  diminished 
blood-supply  is  due  to  atrophy  of  the  blood-vessels  and 
the  disappearance  of  the  finer  capillaries.  The  muscular 
coat  of  the  arteries  is  atrophied,  giving  rise  to  a  dimin- 
ished arterial  tension.  In  consequence  of  this  diminished 
blood-supply  the  surface  temperature  of  the  paralyzed 
member  becomes  greatly  diminished.  Fluctuation  in 
temperature  is  very  great,  especially  when  the  body  has 
been  exposed  to  cold.  Thus  the  difference  between  the 
health}'  and  paralyzed  limbs  may  be  20°,  30°,  or  even 
40°  F.  It  is  almost  impossible  to  keep  the  paralyzed 
limbs  warm  ;  friction  and  artificial  heat  serve  to  restore 
warmth  for  a  time,  but  unless  frequently  applied  do  very 
little  good.  As  a  result  of  the  lowered  temperature 
and  slowness  of  circulation,  the  skin  sometimes  becomes 
the  seat  of  ulcerations,  which  are  very  slow  to  heal,  and 
are  exceedingly  painful.  These  ulcers  affect  only  the 
scarfskin,  and  consist  of  a  desquamation  of  the  epidermis, 
the  derma  remaining  unaffected.  As  part  of  the  symp- 
tomatology of  the  paralytic  and  atrophic  stage  of  the 
disease,  we  must  devote  some  space  to  the  discussion  of 
the  accompaniments  and  results  of  both  of  these  condi- 
tions, namely,  the  deformities  so  characteristic  of  the  final 
stages  of  this  affection. 

Third,  Deformities  Resulting  from  Infantile  Spinal  Pa- 
ralysis. — A  careful  analysis  of  the  deformities  resulting 
from  infantile  paralysis  will  warrant  their  classification 
into  two  groups. 

1.  Deformities  due  to  trophic  changes  in  the  limbs. 

2.  Deformities  depending  on  the  paralysis  of  mus- 
cles. 

1.  Deformities  Due  to  Trophic  Changes.  In  discussing 
the  symptomatology  of  this  disease,  it  was  seen  that,  ow- 
ing to  destruction  or  interference  with  the  trophic  centres 
in  the  cord,  all  growth  of  the  parts  supplied  by  the 
nerves  passing  from  the  affected  region  was  arrested,  and 
the  development  which  the  affected  tissues  had  attained 
before  the  time  of  seizure  was  diminished,  the  tissues  re- 
trograding and  undergoing  degenerative  changes.  The 
deformities  of  this  group,  then,  are  due,  first,  to  cessation 
of  growth  ;  second,  to  retrograde  metamorphosis.  Cessa- 
tion of  growth  is  in  every  direction,  and  results  in  short- 
ening and  attenuation  of  the  affected  member  as  com- 
pared with  the  condition  of  the  limb  in  health.  Retrograde 
metamorphosis  or  atrophy  will  also  cause  deformity, 
either  by  shortening,  or,  more  commonly,  by  attenuation  ; 
so  that  lack  of  growth,  aided  and  reinforced  by  atrophy 
and  degeneration,  results  in  deformity  by  producing 
shortening  or  attenuation,  or  both  together.  From  a 
consideration  of  the  function  of  the  upper,  as  compared 
with  the  lower,  extremity  of  the  body,  it  is  evident  that 
deformity  due  to  shortening  is  of  far  more  importance 
when  it  affects  the  lower  extremity  than  when  it  affects 
the  upper.  Not  only  is  it  essential  that  the  two  limbs 
should  be  of  equal  length  in  order  that  the  patient  may 
walk  and  stand  without  deformity,  but  the  proper  per- 
formance of  the  functions  of  other  parts  of  the  body  de- 
pends upon  the  lower  extremities  being  of  equal  length. 
For,  the  trunk  being  supported  by  the  two  lower  ex- 
tremities acting  as  pillars,  the  shortening  of  one  of  these 
pillars  as  compared  with  the  other  will  result  in  a  corre- 
sponding lowering  or  sagging  of  that  side  of  the  body  ; 
the  pelvis  will  become  oblique,  the  normal  side  being  on 
a  higher  plane  ;  and  were  it  not  that  conservative  nature 
seeks  to  rectify  the  result  of  the  disease,  we  should  see 
these  patients  walking  and  standing  with  the  body  bent 
over  to  the  side  of  the  shortened  leg.  To  maintain 
equilibrium  the  patient  is  compelled  to  throw  the  body 


to  the  opposite  side,  giving  rise  to  a  functional  lateral 
curvature  of  the  spine,  which,  in  it-  turn,  again  in  the  ef- 
fort to  maintain  equilibrium,  is  modified  by  a  secondary 
curve.  We  have,  then,  as  a  result  of  the  shortening  of 
the  lower  extremity,  deformity  in  walking  and  functional 
lateral  curvature. 

Atrophy  and  attenuation  are  of  less  importance  here 
than  in  the  upper  extremity,  disability  rarely  resulting 
from  this  cause  alone  ;  while,  on  the  other  hand,  shorten- 
ing is  of  less  importance  in  the  upper  extremity  than  in 
the  lower  ;  for  one  arm  or  hand  may  be  shorter  than  the 
opposing  member,  but  were  it  not  for  the  paralj  sis  which 
accompanies  the  shortening,  it  would  be  of  little  impor- 
tance. On  the  other  hand,  atrophy  is  of  great  impor- 
tance in  its  effects  upon  the  upper  extremity.  An  atro- 
phic shoulder  will  sag  downward,  producing  even,  in 
some  cases,  a  lateral  curvature  high  up.  But  what  is 
more  common,  the  head  of  the  humerus  becoming  atro- 
phied, and  the  hand  having  no  resistance  below,  as  is  the 
case  with  the  foot,  we  have  a  resulting  subluxation, 
which  in  itself  would  interfere  with  the  use  of  the  arm. 
In  one  of  my  cases  this  subluxation  in  every  direction 
resulted  from  the  slightest  motion,  and  was  an  important 
clement  in  the  treatment  of  the  case.  Although,  in  the 
limits  of  this  article,  I  consider  it  more  profitable  to  in- 
dicate the  principles  which  govern  the  production  of  de- 
formities which  result  from  infantile  spinal  paralysis, 
rather  than  to  minutely  catalogue  all  of  these,  I  cannot 
here  overlook  a  seemingly  minor  deformity  which  results 
from  the  muscular  atrophy  characteristic  of  this  disease. 
I  refer  to  the  undue  prominence  of  the  articular  extrem- 
ities of  the  bones  in  cases  in  which  the  muscular  atrophy 
has  become  extreme.  This  deformity  is  so  marked  in 
some  cases'  as  to  lead  the  patients  to  believe  that  the  joints 
are  dislocated,  or  are  the  seat  of  osteophyte  growths. 
Although  this  undue  prominence  of  the  extremities  of 
the  bones  does  not  interfere  with  locomotion,  yet  it 
is  of  great  importance  in  the  treatment  of  these  cases  ; 
for  a  careless  application  of  rigid  orthopedic  apparatus 
often  results  in  the  formation  of  callosities  over  these 
bony  surfaces  which  are  painful  to  the  patient,  and  when 
once  formed  are  difficult  of  removal. 

The  second  group  of  deformities  which  result  from 
this  disease  are  by  far  the  most  important;  the}'  are  the 
deformities  depending  upon  the  paralysis  of  muscles. 
Inasmuch  as  individual  cases  differ  greatly  as  to  the  ex- 
tent of  the  paralysis  and  the  number  of  muscles  involved, 
so  also  the  variety  of  deformities  resulting  from  infantile 
paralysis  includes  almost  every  form  of  inability  and  per- 
verted motor  activity.  But  before  considering  these  de- 
formities it  will  be  proper  to  consider  the  laws  upon 
which  their  production  depends.  This  subject  has  been 
studied  by  Volkmann  in  the  first  of  the  "  Klinische  Vor- 
trage."  Although  inability  is  the  immediate  result  of 
paralysis,  deformity  is  not  the  consequence  of  the  paraly- 
sis itself,  and  does  not  occur  until  a  later  stage  of  the 
affection  is  reached,  when  it  is  found  that  permanent  con- 
tractures have  taken  place,  of  which  the  paralyzed  mus- 
cles are  generally,  but  by  no  means  exclusively,  the  --cat. 
As  to  the  cause  of  these  contractures  which  so  deform 
the  already  paralyzed  limb,  many  explanations  have 
been  advanced.  The  oldest  and  most  popular  is  that  of 
unopposed  muscular  action.  This  explanation  rests  upon 
the  theory  that  all  muscles  in  their  quiescent  stale  are  the 
seat  of  a  reflex  tonicity.  That  is  to  say,  it  is  supposed 
that  the  higher  centres  of  the  brain  and  spinal  cord  are 
constantly  sending  out  innumerable  and  minute  impulses 
in  response  to  constant  and  unconscious  peripheral  exci- 
tation. This  constant  state  of  contractility  i-.  known  as 
the  reflex  tonicity  of  the  muscles,  and  being  constantly 
present  in  all  of  the  voluntary  muscles,  the  parts  moved 
by  them  are  kept  at  rest  except  when  the  will  or  reflex 
causes  throw  excess  of  energy  into  any  single  group. 
The  principle  is  similar  to  that  by  which  the  heavenly 
bodies  are  enabled  to  retain  their  places  in  the  universe, 
although  constantly  acted  upon  by  centrifugal  and  cen- 
tripetal forces. 

Reasoning  from  this  assumption,  it  is  supposed  that  as 
soon  as  any  group  of  muscles  is  cut  off  from  the  motor 
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centres  in  the  cord,  the  opponents,  being  atill  the  at  at  of 

iii rmal  muscular  tonus,  undi  i  ause 

in'  equilibrium  has  been  destroyed.     Were  such  thi 
planation,  however,  we  should  expecl  immediately  after 
the  paralysis  to  Bee  the  remainii  13   muscli 

come  permanently  contractured.  Vblkmann  did  greal 
Bervice  in  combating  this  theory,  although  he  has  gone 
■.I'  opposite  extreme  and  proposed  one  almost  equally 
untenable.  II'-  found  that  in  children  with  infantile  pa 
ralysis  of  all  of  the  muscles  of  the  lower  extremity,  in 
which  tin-  in  roups  on  the  anterior  as  well  as 

Hi-. 1  on  thi  posterior  portion,  or  calf  ol  the  leg,  were  pa- 
ralyzed, the tendo  A.chillis  was  tin-  Beat  of  contracture, 
ami  ill'-  i""t  assumed  the equinus position,  just  a-  though 
tin-  anterior  tibial  group  al.ua-  had  been  paralyzed  ami  tin- 
call  muscles  had  remained  intact.  Again,  in  casi 
talipes  equinus,  immediately  after  the  performance  of 
ten"  I  he  i'  ado  Achillis,  if  the  child  w<  re  1 

in  a  chair  with  tin-  legs  pendent,  the  foot,  instead  of  as 
Burning  the  call  aneus  position,  in  obedience  t"  the  unop- 
posed acii"ii  "I"  ilir  anterior  tibial  group,  is  found  to 
place  itself  in  the  equinus  position  ;  this  N  explained  by 
iln-  action  ol  the  lone  of  gravity  upon  the  foot.  <  >n  the 
Btrength  of  both  of  these  observations  he  explains  the 
production  of  the  deformity  in  many  cases  by  the  action 
of  the  force  of  gravity,  claiming  that  the  position  which 
this  force  compels  the  paralyzed  limb  to  assume,  as  the 
patient  sits  or  stands,  will  in-  the  position  in  which  con- 
tractures will  most  frequently  fix  tin-  limb.  Bui  mi  con 
sideration  we  find  that,  even  in  the  extremity  on  which 
tin-  force  nl  gravity  is  most  influential,  tjamely,  the  foot, 
this  theory  is  m>t  substantiated  :  for  which  one  of  us  has 
not  seen  an  acquired  talipes  calcaneus  with  toes  raised 
and  heels  bulbous  and  boring  the  ground.  The  study 
of  a  recent  case  of  facial  paralysis  will  help  to  clear  up 
this  subject. 

Ii  will  We  found  that  after  the  paralysis  has  occurred, 

as  s 1   as   the   patient    has    made    the   first   use   of  the 

non-paralyzed  side,  the  face  is  slightly  drawn  to  the 
healthy  side.  I  say  slightly,  not  so  completely  as  it 
would  necessarily  lie  if  the  cause  of  the  deviation  w  cu- 
ll a-  unopposed  action  of  the  healthy  side,  hut  just  enough 
to  make  it  noticeable.  This  deviation,  I  think,  can  be 
explained  in  the  following  manner:  The  first  facial 
motor  impulse  that  occurred  immediately  after  the  pa- 
ralysis had  taken  place,  found  only  the  healthy  side  of 
the  face  ready  to  act.  It  contracted,  ami  as  soon  as  the 
motor  impulse  ceased  the  tissues  returned  to  their  relaxed 
condition  ;  this  passive  relaxation  is  almost,  if  not  quite, 
sufficient  to  restore  the  tissues  to  the  position  they  occu- 
pied before  contraction.  The  residual  wink  necessary  to 
complete  the  restoration  the  opposing  muscles  do  for 
each  other,  and  since  in  our  supposititious  case  theoppo- 
lient  was  paralyzed,  the  healthy  muscles  had  almost,  but 
not  quite,  returned  to  their  normal  position.  In  other 
words,  the  origin  and  insertion  of  the  muscles  have  been 
brought  slightly  nearer  to  each  other  than  they  should 
he  normally  in  the  condition  of  rest  with  increased 
activity.     After  a  time  the  shortening  will  become  more 

marked,    and   the    muscle  will    assume   the  contractured 

appearance  s,,  familiar  in  deformities  following  long 
Btanding  paralysis.  The  paralyzed  muscles,  in  order 
1. 1  adapi  themselves  '"  the  contracture  ami  shortening 
of  the  healthy  muscles,  become  passively  stretched 
it  is  evident  that  every  time  the  activity  of  the  healthy 
muscles  is  called  into  play  the  paralyzed  opponent  is 
stretched  ami  becomes  longer,  jusl  as  the  health}  muscle 
becomes  shorter.  The  contracture  or  shortening  of  the 
healthy  muscles. which  is  primarily  the  result  of  the  use 
of  the  healthy  muscles,  is  increased  by,  and  at  the  same 
time  the  cause  of ,  the  elongation  which  the  paralyzed  mus- 
cles undergo.  I  conceive  that  the  only  contractures  which 
are   properly  the   result  of  the  action  "I  gTavitj   are  those 

in  which  all  the  muscles  of  tin  limb  are  paralyzed,  and 
in  these  cases  there  is  no  question  of  the  non-applicabil 
ity  "I  the  theory  of  muscular  tonicity.  There  is  another 
form  of  contracture  of  which  the  paralyzed  muscles  them- 
selves are  sometimes  the  seat  ;  this  is  the  result  of  the  final 
stage  ol  atrophy  which  the  paralyzed  muscle  undergoes. 


Then   the  muscular  fibres  disappear,  the  muscles   p, 
being  replaced  by  connective-tissue  hand-     these  con- 
tract, and  when  such  contractures  occur  they  counteract 
other  previous  contractures  of  the  non-paralyzed  1 

It    follows,  then,  that    paralysis   of   muscles   causes  (1,.. 

fortuity  in  one  of  two  ways:  first,  by  mere  inability  re- 
sulting from  th<-  paralysis  ;  second,  by  the  resulting  con- 
tractures in  the  healthy  or  paralyzed  muscles. 

Deformities  of  tin-  lower  extremities.    Extensive  paral- 
ysis, involving  all  of  the  muscles  of  the  lower  extremity, 
will   produce  a  deformity  well  described  as  "flail-like." 
Here  the  lower  extremity  is  so  flaccid,  and  the  patient 
-"  little  command  over  it,  that  in  walking  (with  cruti  1 
it  swings  as  loosely  as  a  flail  ;  ami  yet.  how  ever  complete 
the  paralj  -is  may  he.  careful  examination  w  ill  show  here 
and  there  a  muscular  group  of  which  the  patient 
retained  the  use.     The  psoas  magnus  is  freqently  pre- 
served, so  that  the  thigh  can  he  tlexed  slightly,  altho 
the  leg  cannot  !"•  extended.     Another  very  common 
fortuity  at  the  hip-joint  is  inability  to  extend  the  thigh 
because  of  a  contractured  psoas.     In  these  cases  the  hip- 
joint  cannot  be  extended  even  to  a  right  line  with  the 
body;    in  cases  in  which  tin-  rectus  femoris  and  t. 
vaginae  femoris  are  preserved  this  deformity  is  increa 
in  degree.     The   prominent    tensor  vagina."   femoris   ap- 
pears to  he   so  important   a  factor  in  the  production  of 
the  deformity  that  the  effeel  of  the  contractured  pm 
overlooked.      Hi  nee  disappointment  in  the  operative  and 
mechanical  treatment.     When  deformity  occurs   at   the 
knee-joint  it  is  generally  due  to  contracture  of  the  outer 
and  inner  hamstring  tendons.     In  these  cases  the  1 
cles  which  extend  the  knee  an-  paralyze  d.  the  ligaments  of 
tin-  knee-joint  are  weakened  by  disease,  and  hence,  when 
the  patient  attempts  to  rest   the  weight  of  the  body  upon 
the  knee-joint,  ii  closes  up  like  a  jack-knife.     When  the 
muscles  on    both   the  extensor    and    flexor    side    of  the 
thigh  are  paralyzed,  it   is  impossible   to  use  the  k 
joint  in  standing  or  walking,  and  the  inability  is  ah 
as  great  as  in   flail  leg.     The  most  common  seat  of  the 
deformities  resulting  from  this  disease  is  undoubtedly 
the  ankle  and  medio-tarsal   joint-;   in  other  words,  the 
joints  involved  in  the  various  forms  of  club-foot.     The 
forms  of  paralytic  club-foot  conform  more  or  less  ( 1,  . 
to  the  classical  varieties.     The  order  of  their  frequency 
is,  in  my  experience,  as  follows  :  1,  talipes  equino-varus; 
"„',  talipes  calcaneo-valgus;  '6,  talipes  equinus;  4.  talipes 
calcaneus. 

Paralysis  of  both  the  anterior  and  posterior  calf  mus- 
cles is  apt  to  result  in  the  equino-varus  deformity,  that 
being  the  position  in  which  the  foot  is  for  the  most  part 
held.  When  the  anterior  tibial  group  alone  is  paralyzed, 
the  deformity  is  apt  to  be  equinus  or  equino-varus,  for 
reasons  already  stated.  Paralysis  of  the  peronei  alone 
will  result  in  varus.  Talipes  equinus  and  equino-varus 
are  often  accompanied  by  contraction  of  the  plantar  fas- 
cia. This  is  particularly  apt  to  be  the  case  if  the  tibialis 
anticus  is  preserved,  while  the  test  of  the  anterior  group 
is  paralyzed.  Occasionally  one  or  two  divisions  of  the 
e.xt.  communis  digit,  remain  normal,  the  rest  being  para- 
lyzed ;  the  result  is  contracture  of  the  preserved  tendon, 
and  hyper  extension  of  the  first  phalanx  of  the  toes  sup- 
plied by  these  tendons.  In  such  cases  the  shoe  of  the 
patient  presses  upon  these  prominent  phalanges,  and  pro- 
duces excoriations,  thickening,  and  bunions,  which  can 
often  be  cured  only  by  tenotomy.  When  the  interossi  i 
paralyzed  we  have  a  condition  analogous  to  "main  en 
griffe"  of  the  hand,  the  first  phalanx  and  all  of  the 
toes  being  extended  and  the  ball  of  the  foot  prominent 
Pr.  N  M.  Shaffer  has  described,  under  the  head  of 
■■  Non-deforming  Club  Foot."  a  condition  which  may 
be  characterized  as  an  incomplete  talipes  equino- 
varus;  this  condition  often  results  from  infantile  paraly- 
zi-. 

Paralysis  of  the  posterior  tibial  group,  including  the 
gastrocnemius  and  soleus,  will  result  in  calcaneus  or 
calcaneo-valgus,  contracture  taking  place  in  the  anterior 
group  owing  to  the  use  of  the  healthy  muscles  in  a  lim- 
Ited  arc.      These  patients  walk  with   the   toes  raised  and 
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the  heel  on  the  ground  ;  this  pressure  on  the  bee]  results 
in  the  formation  of  incurable  callosities  of  the  skin,  and  in- 
flamed bursa  over  the  os  calcis.  Deformities  of  the  upper 
extremities,  although  far  less  important  than  those  of  the 
lower  extremities,  are  equally  important  when  we  take 
into  consideration  the  disability  which  they  cause.  I 
already  referred  to  the  inability  caused  by  pa- 
ralysis of  the  muscles  about  the  shoulder-joint  and  the 
laxity  of  the  ligaments  in  these  cases.  But,  in  addition 
to  the  disability,  the  pectoral  muscles  and  latissimus 
dorsi  become  shortened,  owing  to  paralysis  of  the  deltoid, 
and  the  arm  is  held  firmly  adducted. 

Contractures  occasionally  are  found  at  the  wrist  and 
elbow  joints,  and  their  production  is  explicable  on  the 
principle  already  discussed. 

In  the  trunk  the  most  important  deformity  that  can 
occur  is  lateral  curvature.  Not  the  form  clue  to  the 
shortening  of  one  of  the  lower  extremities,  but  a  para- 
lytic curvature — that  is  to  say,  one  due  to  paralysis  of  the 
large  or  extrinsic  muscles  of  the  back,  or  the  deep  in- 
trinsic muscles  of  the  vertebra;.  When  the  large  muscles 
are  paralyzed  the  corresponding  healthy  muscles  of  the 
opposite  side  become  shorter  and  cause  a  bending  of  the 
spinal  column,  composed  as  it  is  of  flexible  segments,  to 
the  healthy  side,  the  convexity  of  the  curve  looking  to- 
ward the  paralyzed  side.  If  the  curve  be  low  down,  a 
dary  or  compensatory  curve  will  appear  high  up. 
If  the  primary  curve  be  high  up,  no  secondary  curve  will 
be  present.  This  is  the  result  of  the  necessities  of  equi- 
librium. When  the  deep  or  intrinsic  muscles  of  the 
spine  are  paralyzed,  we  have,  as  a  result,  rotatory  lateral 
curvature,  the  most  deforming  condition  the  orthopedic 
surgeon  has  to  deal  with.  The  limits  of  this  paper  will 
not  admit  of  the  discussion  of  the  cause  of  the  so-called 
idiopathic  cases  of  lateral  curvature  ;  but  of  the  fact  that 
a  large  number  of  cases  of  lateral  curvature  are  the  result 
of  infantile  spinal  paralysis  there  is  no  doubt. 

Diagnosis  of  Muscles  Affected. — In  examining  a 
case  of  infantile  spinal  paralysis  for  the  purpose  of  dis- 
covering what  muscles  are  affected,  I  adopt  a  plan  some- 
what as  follows :  If  the  patient  is  able  to  walk,  he  should 
be  made  to  do  so  while  undressed  ;  the  movements  of  the 
various  joints  should  then  be  noted  and  compared  with 
those  of  the  healthy  side,  any  dragging,  inversion,  or  ever- 
sion  of  the  leg  should  be  observed.  The  patient  should 
then  assume  the  recumbent  position,  and  each  muscle  in 
turn  must  be  tested  as  to  its  activity,  beginning  with 
the  psoas;  the  leg  may  be  raised,  and  the  patient  re- 
quested to  maintain  it  in  the  raised  position  ;  or,  if  intelli- 
gent enough,  the  patient  may  be  required  to  perform  the 
action  which  will  bring  out  the  muscle  under  examination. 
In  infants  we  are  aided  in  this  examination  by  a  condition 
peculiar  to  them,  by  which  the  limb  can  be  placed  in 
any  desired  position,  and  will  be  retained  there  if  the 
necessary  muscular  power  is  preserved,  only  gradually 
falling  back  to  the  relaxed  state.  This  peculiarity  has  been 
compared  to  a  similar  condition  present  in  patients  under 
the  influence  of  catalepsy.  Finally,  the  patient  should  be 
examined  by  the  most  reliable  and  accurate  test  of  infan- 
tile spinal  paralysis,  namely,  the  electric  Current.  In 
this  examination  we  make  use  of  both  the  galvauic  and 
faradic  currents.  We  test  the  degree  and  kind  of  excita- 
bility of  the  nerves  and  muscles  to  both  currents,  and  com- 
pare the  result  with  similar  tests  made  upon  correspond- 
ing healthy  muscles.  In  speaking  of  the  pathology  of  this 
eit  will  be  remembered  that  the  changes  which  the 
nerves  and  muscles  undergo  were  thoroughly  discussed. 
These  changes  were  of  the  kind  known  as  degenerative 
changes.  They  are  not  the  result  of  all  forms  of  pa- 
ralysis, but  occur  only  in  those  cases  in  which  the  lesion 
which  is  the  cause  of  the  paralysis  cuts  off  the  connec- 
tion between  the  gray  matter  (anterior  horns  in  spinal  cord, 
bulbar  nuclei  in  the  case  of  cranial  nerves)  and  the  nerves 
originating  therefrom  and  the  muscles  supplied  by  them. 
The  gray  matter  exerts  upon  the  nerves  and  muscles 
what  is  known  as  a  trophic  influence,  and  it  is  the  loss 
of  this  rather  mysterious  trophic  influence  which  results 
in  the  degeneration  of  the  nerves  and  muscles  thus  de- 
prived.    Paralysis  aloue   does   not  cause  degenerative 


atrophy,  as  is  shown  in  cases  of  cerebral  paralysis,  in 
which  the  nerves  and  muscles,  although  deprived  of 
motor  power  still  retain  their  connection  with  the  so- 
called  trophic  centres  in  the  gray  horns  of  tin'  cord. 

Muscles  and  nerves  which  are  the  seat  of  degenerative 
atrophy  give  rise  to  peculiar  electric  reactions,  which  serve 
to  distinguish  muscles  paralyzed  by  anterior  horn  or 
nerve-trunk  lesions.  If  nerves  and  muscles  paralyzed  by 
infantile  spinal  paralysis  are  examined  five  wet 
more  after  the  paralysis  has  occurred,  it  will  lie  found 
that  the  farado-nervous  excitability  is  very  much  dimin- 
ished or,  later  on,  entirely  absent.  Farado-muscular  exci- 
tability disappears  a  little  later  than  that  of  the  nerves. 
Faradic  contractility  of  muscles  is  in  reality  the  expres- 
sion of  the  faradic  contractility  of  the  nerves  which 
ramify  throughout  the  muscle,  so  that,  as  soon  as  the 
faradic  contractility  of  the  nerves  is  lost,  that  of  the  mus- 
cles supplied  by  the  nerves  is  also  lost,  even  if  the  for- 
mer are  not  yet  advanced  in  degenerative  changes. 

The  galvauic  current  yields  even  more  striking  changes. 
When  such  a  current  is  passed  through  a  normal  nerve 
the  muscles  supplied  by  the  nerve  will  contract.  This 
contraction  will  be  greater  at  the  closing  of  the  negative 
pole  than  at  the  dosing  of  the  positive  ;  or  expressed  in 
formula  this  reaction  will  be,  K.C.C>A.C.C. 

The  opening  contraction  will  be  A.O.C. >K.O.C. 

In  a  nerve  paralyzed  by  anterior  polio-myelitis  these 
reactions  will  become 


K.C.C.  <  A.C.C.or 
KC.C.=  A.C.C. 


The  opening  contraction,  if  present  at  all,  will  also  be  re- 
versed, A.OAJ.  <K.O  C. 

The  contraction  will  also  be  altered  modally  ;  that  is 
to  say,  while  the  normal  reaction  is  quick  and  sharp,  the 
degenerative  reaction  is  slow  and  wavering.  All  of  these 
changes  are  known  as  qualitative  changes ;  the  former 
serial,  the  latter  modal  qualitative  changes. 

There  is,  furthermore,  a  quantitative  change.  That  is 
to  say,  while  a  certain  strength  of  galvanic  current  may 
be  needed  to  produce  a  certain  contraction  in  a  normal 
muscle,  a  much  stronger  current  will  be  needed  to  pro- 
duce a  similar  reaction  in  the  degenerated  nerve  or 
muscle.  What  has  been  said  of  the  galvanic  reaction 
in  the  nerves  applies  also  to  the  muscles  supplied  by 
them. 

These  qualitative  and  quantitative  galvanic  changes, 
together  with  the  diminution  or  absence  of  faradic  con- 
tractility, make  up  what  is  known  as  the  reaction  of 
degeneration,  and  it  is  a  most  valuable  diagnostic  agent 
for  the  recognition  of  muscles  affected  by  infantile  spinal 
paralysis. 

Differential  Diagnosis. — This  disease  is  so  fre- 
quent iu  infancy,  and  has  been  so  well  studied  in  the 
past  few  years  that,  in  any  given  case  of  paralysis  in 
children,  the  physician,  as  a  rule,  thinks  of  polio- 
myelitis as  a  possible  condition.  It  is  fortunate  that  we 
have  in  the  symptomatology  of  this  disease  much  that 
is  positive  and  characteristic,  so  that  it  is  possible  to  ar- 
rive at  a  positive  diagnosis  in  almost  every  case. 

We  have  to  distinguish  this  affection  iu  children  from 
(1)  other  forms  of  paralysis,  whether  cerebral,  spinal,  or 
peripheral  iu  their  pathology  ,  (2)  paralysis  following 
acute  disease,  such  as  diphtheria,  meningitis  (cerebro- 
spinal), etc.;  (3)  paralysis  due  to  toxic  action  of  poisons, 
such  as  arsenic  ;  (4)  pseudo-paralysis  of  rickets  anil  ma- 
rasmus ;  (5)  deformities  of  congenital  origin,  such  as 
club-foot  and  congenital  dislocation  of  the  hip  ;  (6)  atro- 
phy and  disability  due  to  inflammatory  joint-disease. 

Patients  paralyzed  from  cerebral  lesions  present  the 
following  points  of  difference  from  those  suffering  from 
this  disease  :  First,  the  history  of  the  onset  of  the  pa- 
ralysis is  different.  It  is  that  of  apoplexy  or  of  embolism 
occurring  rapidly,  accompanied  by  repeated  convulsions, 
and,  above  all,  there  is  the  fact  that  the  face  and  tongue, 
as  well  as  the  limbs,  are  affected.  On  examination  we 
find  a  paralysis  corresponding  to  this  history  ;  we  may 
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have  (with  right-Bided  paralysis)  aphasia  in  older  chil- 
dren.    There  is  frequently  loss  or  diminution 
bility,  the  tendon  refle:  rated,  while  in  an- 

terior  myelitis  these  are  either  absent  or  diminished  in 

tendons  of  the  paralyzed  mti  i  lonus  may  be 

E\ en  ii   the  muscles  oi  the  face  bs  i    i 

I,  these  symptoms  will  still  distin  ebral  f rom 

spinal  paralysis      Furthermore,  the  limbs  are  well  d 
ished  and  doI  al  rophied,  tin  temperal  are  is  no) 

diminished,  and  the  contractures,  if  existing,  are  spastic 
in  variety  and  present  in  limbs  which  have  no)  losl  con- 
tour through  atrophy.  v7ha1  is  mosl  important,  how- 
ts  obtained  from  an  electrical  exami- 
nation,    In  tl  bral  cases    faradism   gi 

lions  in  the  paralyzed  muscles,  while  galvanism 
gives  equally  good  reactions,  the  formulas  being  un- 
changed either  in  quantity  or  quality.  On  the  other 
hand,  in  cases  of  poliomyelitis  anterior,  we  have  1 —  of 
faradic  contractility,  while  galvanism  shows  the  reaction 
of  degeneration  in  the  paralyzed  muscles.  The  electric 
examination,  together  with  the  history,  should  certainly 
yield  sufficienl  data  for  a  positive  diagnosis.  Ii  is  fur- 
thermore found  thai  children  paralyzed  from  brain  le- 
sions are  apl  to  show  a  diminution  of  mental  power, 
which  is  never  present  in  the  patient  Buffering  from 
poliomj  elitis. 

Diseases  of  the  spinal  cord  resulting  in  paralysis  affect 
directly  or  indirectly  either  the  anterior  gray  horns,  to 
gether  with  other  portions  of  the  cord,  or  do  not  affect 
these  horns  al  all,  as.  for  instance,  in  secondary  sclerosis 
of  the  lateral  columns,  Of  the  first  class  we  have  trans- 
verse myelitis,  compression-myelitis  of  Pott's  disease, 
and  most  probably  progressive  muscular  atrophy,  and 
pseudo-hypertrophic  paralysis.  Here  also  belong  cases  of 
haemorrhage  into  the  spinal  cord.  Here  electric  exam- 
ination, although  of  some,  is  not  of  so  great  utility  as  in 
the  differentiation  from  cerebral  paralysis.  In  transverse 
myelitis  we  have  a  paralysis  of  sensation  as  well  as  of  mo- 
tion. There  is  paralysis  of  the  sphincters,  there  is  the  ap- 
pearance of  bed  sores,  while  the  history  shows  no  regres- 
sion of  the  paralysis,  and  the  presence  of  long-continued 
lever.  In  the  myelitis,  or  rather  meningitis  with  myelitis 
as  a  secondary  affection,  of  Pott's  disease,  the  anterior 
horns  of  trra]  matter  may  or  may  not  be  involved,  giving 
rise  to  various  forms  of  paralysis.  When  the  anterior 
horns  are  involved  we  shall  have  paralysis  (paralplcgia) 
it  is  true,  hut  we  shall  also  have  the  symptoms  of  verte 
bral  caries,  reflexes  not  abolished,  bul  often  increased,  and 
paralysis  of  the  bladder.  Faradic  contractility  is  generally 
preserved,  although  when  the  affection  of  the  cord  is  very 

asive  it  may  gradually  disappear.  Progressive  mus- 
cular atrophy  is  not  frequent  in  children,  and  when  it 
does  01  cur  the  gradual  and  progressive  nature  of  the  pa- 
ralysis serves  to  distinguish  it  from  poliomyelitis.  There 
is  also  a  peculiar  "  cut  out  appearance  "  characteristic  of 
the  atrophied  muscles  in  progressive  muscular  atrophy, 
the  atrophied  portions  being  at  firsl  isolated  and  sharply 
bounded  by  well-developed  muscles.  Jn  pseudo-hyper- 
trophy of  tic  muscles  the  gradual  hypertrophy  which 
accompanies  the  paralysis  is  sufficient  to  distinguish  this 
disease.  In  the  last  stages  of  atrophy  in  cases  of  infantile 
paralysis,  as  we  have  already  stated,  there  may  be  a  deposit 

of  fat  in  the  atrophied  muscles,  bul  this  occurs  so  rarely, 
and  SO  long  after  the  paralysis  has  set  in,  that  the  history 

also  will  be  a  certain  guide.  Haemorrhage  into  the  ante- 
rior horns  of  the  spinal  cord,  when  affecting  these  por- 
tions "f  the  cord  a] •.  can.  with  difficulty,  he  differ- 
entiated; when  it  affects  other  portions  of  the  cord  the 
corresponding  symptom  will  he  sufficient  to  localize 
the  lesion. 

in    diseases  <■(  the   spinal  cord  which  do   not   affect 
the  anterior   gray   horn-,   the    mosl   commonly  met    with 

in  children  is  spastic  paralysis  (Erb)  or  tetanoid  pseudo- 
paralysis (Seguin).  These  ease-  were  formerly  classed 
with  those  of  infantile  spinal  paralj  -i-.  although  the  two 
diseases  have  scarcel]  a  symptom  in  common.     What 

ha-   already   lieen    said  of   the  differential    diagnosis    from 

cerebral  paralysis  will  also  applj  here,  the  cord  lesion  in 
h"th  cases   being  a  sclerosis  oi   the  crossed  pyramidal 


\\  e  have  then,  here,  the  absence  of  the  deg< 
tion  reaction  to  both  currents,  the  increased  rerlexi 
spastic  contractures,  the  absence  of  atrophy,  and  some- 
time- diminished  intelligi 

In  cases  of  peripheral    paralysis   the   physical   syinp. 

toms,  those  obtained  both  by  the  electric:  currents  and  by 

examination,  are  exactly  similar  to  those   present   in  in- 

spinal  paralysis.     The  only  important  point  of 

difference  i-   that    sensation,  as  well   a-   motion,  is  apt  to 
he  involved  in  the  paralysis  of  the  affected  nerve.    When 
the  patient  i-  too  young  for  satisfactory  tests  of  sent 
t<>  he  made,  the  diagnosis  i-  c  xtreinely  difficult. 

In  diphtheria  we  have  the  history  of  tin-  disease  (if  the 
diphtheria  has  not  escaped  the  attention  of  the  patient's 
friends),  the  involvement  of  the  muscles  of  the  palal 
throat  generally,  and  finally  the  rapid   recovery.     We 
may  al-o  have  ataxia  and  paralysis  of  the  eye  urn 
The  faradic  coin  raetilily  i-  preserved. 

Fr<  -in  the  paralysis  of  cerebro-spinal  meningitis,  the  his- 
tory and  what  has  already  been  said  of  cerebral  and  spins] 
paralysis  w  ill  serve  to  make  the  diagnosis. 

Arsenic  and  other  metallic  poisons  as  a  cause  of  pa- 
raiysi-  in  children  must  he  extremely  rare.  J  have  never 
seen  a  case.  E.  C.  >eLruin  ha-  described  several 
in  adults  in  which  paralysis  resulted  from  acute  ar- 
senical poisoning,  and  which  simulated  anterior  inveli- 
tis. 

Cases  in  which  rickets  <>r  marasmus  have  so  disable! 
the  lower  extremities  as  to  interfere  with  their  use  in 
locomotion  are  easily  distinguished  by  the  fact  that  there 
is  no  true  paralysis  ;  these  muscles  can  he  used,  but  walk- 
in  Lr  i-  impossible,  owing  to  tenderness  and  softness  of  the 
bones  in  the  rachitic  patients,  and  the  weakness  of  the 
muscles  of  patients  Buffering  from  marasmus. 

Congenital  club-fool  can  be  distinguished  from  para- 
lytic cases  by  the  absence  of  the  characteristic  electria 
reaction,  and  of  other  symptoms  of  infantile  spinal  paral- 
y-is. 

The  disability  produced  by  congenital  dislocation  of 
the  hips  may  he  mistaken  for  paralysis,  hut  a  careful  ex- 
amination  of  the  hip-joints,   together  with   the  peculiar 
gait  and  the  absence  of  all  the  symptoms  of  this  i 
(infantile  spinal  paralysis),  will  serve  as  aid-  in  making  a 
diagnosis.     Finally,  inflammatory  disease  of  the  joints, 
especially  of  the  hip,  may  give  rise  to  atrophy  and  dis- 
ability which  might  cause  a  suspicion  of  the  pre- 
infantile  pat  ih  si:;         When  the  1      ■    n.   :  i   |   Ml-di  ■ 
taken   into  consideration,   together  with    the   pain   and 
swelling  accompanying  this  condition,  it  will  be  hardly 
possible  to  be  in  error  for  any  long  period. 

Treatment. — Inasmuch  as  then-  are  no  characteristic 
and  pathognomonic  signs  by  which  a  diagnosis  can  be 
made  in  the  inceptive  stage  of  the  disease,  before  the  pa- 
ralysis  has  occurred,  our  treatment  is  necessarily  one  of 
symptoms  and  not  rational.  We  treat,  in  other  words, 
the  lever,  the  convulsions  and  the  general  condition 
that  may  be  present.  But  as  soon  as  the  d 
can  be  diagnosticated  by  the  presence  of  paralysis  of 
motion  in  one  or  more  members,  the  loss  of  reflex  action, 
and  the  retention  of  sensibility  in  the  paralyzed  in 
then  a  rational  treatment  can  be  instituted.  We  canal- 
tempt  a  derivative  action  to  the  skin  by  counter  irritation 
applied  either  locally  to  the  spinal  column,  or  to  the 
whole  of  the  cutaneous  surface.  As  local  counter-irri- 
tants in  robust  subjects,  cupping  and  other  forms  . 
blood-letting  have  been  tried.  Iodine  may  be  painted 
along  ibt1  whole  length  of  the  spinal  column,  or  fly-blis- 
ters may  be  applied  over  the  portion  of  the  cord  when 
the  lesion  is  supposed  to  be  located.  General  derivation 
to  the  skin  may  be  accomplished  by  a  strong  mustard 
bath,  repeated  frequently  in  tin  course  of  a  day.  Then 
baths,  by  reducing  temperature,  will  serve  to  render  tha 
patient  more  comfortable,  and  will  al-o  exert  a  be)  ■ 
action  upon  the  central  disease.  A  brisk  purgative  may 
aid  in  reducing  the  congestion  of  the  cord,  and  under  any 
circumstances  will  benefit  the  general  condition  of  the 
patient.  Ice  applications  to  the  spine  are  indicated  in 
cast  -  in  which  the  fever  is  an  important  factor  in  the 
treatment  of  the  patient.     The  drugs  which  may  be  use- 
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Paralysis. 
Paralyela. 


ful  in  this  stage  are  those  which  antagonize  the  febrile 
movement,  and  those  which  are  commonly  termed  as 
antispasmodic.  Of  the  former  class  are  antifebrin  and 
antipyrin,  in  doses  sufficient  to  reduce  temperature  ; 
amon"  the  latter  are  the  bromides  and  chloral,  which,  to- 
gether with  the  antipyretics,  will  generally  succeed  in 
stopping  the  convulsions.  Ergot  has  been  especially  re- 
commended by  Althaus.  He  uses  Bonjean's  ergotine  in 
watery  solution  (Julius  Althaus:  "On  Infantile  Paraly- 
sis" London,  1878,  p.  51).  The  dose  varies  according  to 
age— under  five  years,  from  0.01  to  0.02  Gin,  is  injected 
once  or  twice  a  day.  The  treatment  is  continued  until  the 
temperature  has  become  normal. 

During  the  paralytic  stage  of  the  affection,  the  treat- 
ment is  well  understood.  Here  the  indications  are,  first, 
to  treat  the  myelitis  and  thus  promote  and  aid  the  re- 
gression of  the  paralysis  ;  second,  to  treat  the  paraly- 
sis. 

For  the  inflammation  in  the  cord  we  can  do  but  little. 
Ergot  is  given  with  supposed  benefit.  But  the  natural 
course  of  the  inflammatory  process  is  to  destroy  the  gan- 
glion-cells in  the  gray  anterior  horns  ;  when  this  has 
taken  place,  it  is  difficult  to  conceive  how  any  internal 
medication  can  restore  the  destroyed  nerve-elements.  It 
18 claimed,  however,  and  perhapswith  some  propriety,  that 
those  portions  of  gray  matter  which  are  only  the  seat  of 
congestion  can  be  benefited  by  internal  medication  ;  hence 
the  ergot.  With  the  same  object  in  view  counter-irri- 
tants to  the  spine  are  also  used,  such  as  iodine  painted 
externally,  blisters,  and  cupping,  either  wet  or  dry.  Dry 
cups  applied  to  the  spine  on  a  level  with  the  supposed 
lesion  are  better  than  wet  cups.  For  obvious  reasons 
they  are  also  better  than  blisters. 

Electricity  is  the  curative  agent  in  this  affection.  It 
may  lie  applied  locally  to  the  spine,  and  also  to  the  par- 
alyzed muscles.  Both  galvanism  and  faradism  are  rec- 
ommended. In  my  opinion,  however,  galvanism  is 
more  rational  in  theory,  and  more  effective  in  practice. 
Central  galvanization  of  the  spine  is  performed  by  placing 
one  large  flat  electrode  over  the  site  of  the  lesion  and  the 
other  over  the  further  extremity  of  the  spinal  column. 
An  ascending  (irritating)  current  should  be  employed,  of 
strength  sufficient  to  be  felt  by  the  patient ;  generally 
from  twelve  to  sixteen  elements  Leclanche  are  sufficient. 
The  duration  of  the  applications  should  not  exceed  five 
minutes,  and  they  should  be  repeated  once  everyT  second 
day. 

The  application  of  electricity  locally  to  the  paralyzed 
muscles  is  the  most  effective  use  of  this  agent  in  this  dis- 
ease. Under  the  head  of  deformities  we  have  already 
discussed  its  importance  as  a  diagnostic  agent.  By  the 
use  of  faradism  alone  we  can  recognize  whether  a  patient 
has  been  the  subject  of  a  spinal-cord  or  peripheral-nerve 
lesion,  or  of  a  cerebral  lesion.  In  advanced  cases  of 
atrophy  from  this  disease  the  reaction  to  faradism  is  en- 
tirely destroyed;  in  these  cases,  therefore,  the  application 
of  faradism  as  a  therapeutic  agent  is  certainly  useless, 
I  never  apply  this  current  until  the  muscles  have  suffi- 
ciently recovered  to  show  a  slight  reaction  when  it  is 
applied.  Very  few  muscles,  however — with  the  excep- 
tion of  those  which  arc  entirely  destroyed — lose  their  ex- 
citability to  galvanism,  although  the  reaction  present  is 
generally  that  of  degeneration.  Galvanism,  therefore, 
applied  to  the  paralyzed  muscles  and  nerves,  causes  both 
to  become  excited.  This  stimulus  is  undoubtedly  bene- 
ficial, and  persevering  treatment  with  galvanism,  con- 
tinued for  mouths  and  even  years,  is  frequently  successful 
in  restoring  muscles  that  were  hopeless  to  all  appearances, 
when  the  treatment  began.  I  apply  the  current  by  the 
aid  of  the  interrupting  electrode  to  the  paralyzed  mus- 
cles, and  the  other,  generally  the  cathode,  to  some  indif- 
ferent point.  Applications  to  a  limb  should  net  exceed 
three  minutes  in  duration. 

Treatment  of  Deformities. — The  principal  therapeutic 
means  at  our  command  in  the  treatment  of  the  deform- 
ities are  tenotomy  and  mechanical  appliances.  Under 
the  latter  head  I  also  include  massage. 

It  has  long  been  a  question  whether  it  is  permissible  to 
cut  the  tendons  of  the  coutractured  muscles,  and  thus 


virtually  paralyze  all  of  the  remaining  healthy  muscles 

of  the  limb.  But,  as  is  often  the  case,  we  find  here  that 
what  would  theoretically  appear  to  be  unwarranted,  N 
found,  in  practice,  to  be  sound  and  proper  treatmi 
Careful  consideration  will  show  that  the  above  objection 
is  only  apparently  valid.  Tenotomy  disables  a  mus- 
cle only  for  a  short  time.  The  tendon  soon  reunites 
and  the  muscle  is  enabled  to  perform  its  functions  to  far 
better  advantage  than  before.  The  strained  position  of 
the  limb  is  relieved  and  the  patient  is  enabled  to  use  a 
joint  which  was  entirely  disabled  before  tenotomy  was 
performed.  Conservative  surgeons  prefer  to  stretch  a 
coutractured  tendon,  provided  it  admits  of  stretching. 
But  such  stretching,  unless  maintained  for  a  very  long 
period,  is  apt  to  be  of  but  temporary  utility  ;  for  a  relapse 
is  sure  to  occur  when  extension  has  been  remitted.  Where 
time,  then,  is  important,  tenotomy  is  certainly  preferable 
to  extension.  I  do  not  believe  that  the  argument  that 
tenotomy  weakens  a  muscle  is  tenable.  The  active  por- 
tion of  a  muscle  is  certainly  not  the  tendon,  but  the  mus- 
cular fibre.  Tenotomy  results  in  lengthening  the  tendon, 
the  muscular  fibres  retaining  their  integrity'.  If  healing 
has  been  properly  looked  to,  the  united  tendon  will  not 
stretch  more  than  is  proper  for  the  restoration  of  the 
joint  to  its  proper  function.  Where,  however,  the  con- 
tracture is  yielding,  traction  will  readily  accomplish  all 
that  is  necessary,  and  should  be  preferred  to  tenotomy. 
It  will  be  impossible,  in  the  limits  of  this  article,  to  de- 
scribe all  of  the  instruments  used  for  purposes  of  exten- 
sion of  different  muscles.  For  talipes  equiuus  I  know 
none  better  than  Dr.  Shaffer's  "  extension  shoe,"  the  work- 
ing of  which  has  been  thoroughly  described  in  a  recent 
paper  read  before  the  Academy  of  Medicine.  For  varus, 
Dr.  Shaffer  has  devised  an  equally  effective  "  lateral-ex- 
tension shoe."  In  calcaneus  the  chief  indication  is  to  raise 
the  heel,  the  contracture  rarely  requiring  extension  or 
tenotomy.  For  these  cases,  as  in  all  cases  of  paralytic 
club-foot,  the  shoe  that  is  worn  daily  should  have  inside, 
covering  the  sole,  a  steel  plate,  to  keep  the  sole  firm  and  to 
prevent  the  shoe  yielding  itself  to  the  deformed  position  of 
the  foot.  If  the  case  be  one  of  equinus,  the  heel  should 
be  fixed  to  the  sole  of  the  shoe  by  means  of  a  strap  pac- 
ing over  the  instep.  In  all  cases  the  shoe  should  be  laced 
and  made  so  as  to  open  to  the  toes.  The  paralyzed  mus- 
cles in  many  of  these  cases  can  be  replaced,  to  a  certain 
extent,  by  properly  applied  elastic  straps,  to  act  as  arti- 
ficial muscles.  Contracture  at  the  knee-joint  should  be 
overcome  by  tenotomy  or  extension.  If  the  muscles  about 
the  knee-joint  do  not  retain  sufficient  power  to  enable  the 
patient  to  stand  or  walk  with  some  firmness,  we  can 
virtually  anchylose  this  joint  by  an  apparatus  in  which 
a  rigid  bar  passes  from  the  hip  or  thigh  down  to  the 
foot,  without  a  movable  joint  at  the  knee  ;  or  a  joint 
may  be  made  at  the  knee,  which,  being  guarded  by  an 
automatic  spring,  becomes  rigid  as  soon  as  the  patient 
assumes  the  standing  position.  One  important  principle 
in  the  application  of  apparatus  for  these  deformities  must 
not  be  lost  sight  of,  and  that  is,  that  all  apparatus  must 
be  so  attached  to  the  limb  or  body  that  the  healthy  mus- 
cles may  be  able  to  control  or  carry  it,  while  it  aids 
and  takes  the  place  of  the  paralyzed  member..  On  the 
mechanical  treatment  of  lateral  curvature,  we  will  say 
nothing,  the  field  being  too  large  for  the  limits  of  this 
article.  In  treating  the  deformities  of  the  upper  arm 
and  hand  the  principles  already  laid  down  will  serve  as  a 
guide. 

Henri/  W.  Berg. 
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PARAPHIMOSIS.  Paraphimosis  ia  the  condition 
which  ensues  when  a  prepuce  with  a  narrow  openin 
retrai  ted  behind  the  gians  and  cannol  be  replaced  by  the 
patient  himself.  Theflrsl  requisite  for  the  production  of 
a  paraphimosis  is  a  certain  degree  of  phimosis,  so  thai 
paraphimosis  maj  be  looked  upon  as  a  complication  of 
phimosis.  The  narrowness  oi  the  preputial  opening 
maj  I"'  congenital,  or  it  maybe  a  temporary  condition 
the  n-Milt  of  disease,  or  a  permanent  one  following  cica- 
tricial contraction  from  former  disease.     Anyc lition 

which  causes  swelling  <if  either  prepuce  or  glans  such  as 
gonorrhoea,  venereal  ulcers,  venereal  warts,  etc.,  may  be 
complicated  with  paraphimosis. 

In  phimosis  the  constricted  portion  which  resists  re- 
traction  is   usually   the   nth  of  the   prepuce  simply. 

When  retracted,  the  edge  of  the  ostium  preputii  has  the 
same  effect  upon  the  parts  in  fronl  of  it  as  a  string  or 
other  constricting  band.  The  effectwill  vary,  of  course, 
with  the  tightness  of  the  constricting  ring  and  the  length 
of  time  the  constriction  remains.  There  may  be  simply 
a  slight  cedematous  swelling  of  the  glans,  or  the  strangu- 
lation maybe  sufficient  to  cause  the  death  of  the  parts, 
but  it  is  particularly  upon  the  prepuce  itself  that  the 
effects  lit'  the  constriction  are  manifest.  The  prepuce 
swells  to  many  times  its  normal  size  and  its  cedematous 

tissues  become  translucent  IV the  contained  scrum,  and 

when  strangulation  and  necrosis  take  place,  it  is  the  con- 
stricting ring  of  the  prepuce  that  ulcerates  and  gives  way 
rather  than  the  constricted  portion.  The  appearance  of 
the  paraphimosed  organ  is  peculiar  and  characteristic. 
The  constricting  ring  is  buried  beneath  a  mass  of  the 
Bwollen  and  oedematous  prepuce,  which  tills  the  furrow- 
behind  the  glans  and  may  partially  conceal  the  glans 
itself. 

Paraphimosis  is  produced  by  coitus,  or  by  retraction  of 
the  prepuce  with  the  hand  for  any  purpose  whatever.  It 
happens  very  frequently,  perhaps  most  frequently,  when 
the  parts  are  swollen  from  some  venereal  disease  and  the 
patient  desires  either  to  learn  the  condition  of  the  sur- 
faces concealed  by  the  prepuce  or  to  cleanse  sores  which 
he  know  s  exist. 

The  most  usual  result  of  an  unrelieved  paraphimosis 
is  the  destruction  of  the  dorsal  portion  of  the  ostium  pre- 
putii, forming  a  demi-circumcision  limited  to  the  superior 
half  of  the  prepuce,  but  which  entirely  relieves  the  con- 
striction. Alter  such  sloughing  there  always  remains  a 
sub-preputial  tumor  on  both  sides  of  the  frsenum,  formed 
by  hypertrophy  and  chronic  oedema  of  the  inferior  half 
of  the  prepuce.  Sloughing  of  the  glans  and  ulceration 
into  the  urethra  maj  take  place,  but  they  are  ran-. 

TREATMENT. — Oi  course  the  indications  are  to  return 
the  prepuce  to  its  original  position,  and  thus  relieve  the 
strangulation.  The  urgency  of  the  operation  depi 
upon  the  tightness  of  the  constriction.  When  there  is 
actual  strangulation,  immediate  relict  is  necessary  ;  when 
the  prepuce  is  simply  so   small  thai  the  patient  himself  is 

unable  to  s]jp  it  forward  over  the  glans,  but  not  Bmall 
enough   to  cause  anything  more  than  a  little  swelling 
■  it'  the  parts,  the  call  for  interference  is  no1   so  impera- 
tive. 
The  reduction  of  a  simple  paraphimosis  is  usually  a  very 

cas\    matte]',  if  patience  and   tact    are   relied   upon   rather 

than  brute  force,  The  chief  obstacle  to  Bpeedj  replace- 
ment is  the  oedema,  which  verj    decidedly  increases  the 

Bize  of  the  glans.     The  first  step  is  the  reduction  of  this 


i.  which  may  be  effected  by  manipulation,  care- 
fully compressing  the  glans  betwei  n  the  fingi  rs,  pressing 
the  fluid  backward  until  the  glans  is  reduced  to  small 
dimensions,  when  it  may  In  slipped  with  more  or  1.  . 
through  the  prepuce.  This  j*.  accomplished  by  gn 
the  penis  with  the  left  bind  behind  the  swollen  prepuce 
while  with  the  thumb  and  fingers  of  the  right  hand  the 
glans  is  compressed,  the  index-finger  on  the  dorsum  di 
pressing  the  edge  of  the  glans  and  pressing  it  back  bej 
Death  the  prepuce,  which  is  pushed  forward  by  the  left 

hand  at  the  same  lime.  Or  the  penis  may  be  taken  1*- 
tween  the  index  and  middle  fingers  of  both  hands,  the 
a  bei  gra  ped  immediately  behind  the  swollen  pre- 
puce.  Then  the  prepuce  being  drawn  forward  by  the 
four  Angers,  the  glans  is  at  the  same  time  compress 
the  thumbs  and  insinuated  beneath  the  preputial  ring. 
Sometimes  the  handle  of  a  scalpel,  a  probe,  or  the  bent 
end  of  a  hair-pin,  may  be  inserted  beneath  the  pn 
lifting  it  over  the  glans,  which  i~  at  the  same  time  pushed 
beneath  it  and  through  the  constricting  ring. 

\\  hen   reduction   has  taken   place   there   remain    pufff 
Bwellings  on  each  side  of -the  fr.ruum.  which  sometima 
make  one  doubt  for  a  moment  if  reduction  has  1„  ,  : 
plete. 

\\  hen  the  paraphimosis  is  recent,  and  not  complicated 
by  disease  of  any  sort,  reduction  is  an  easy  and   satisfac- 
tory operation,  though  somewhat  painful  to  the  patient 
When  the  paraphimosis  has  lasted  long  enough  to 
suppuration  and  is  due  to  a  gonorrhoea  or  other  \  i 
disease,  it  is  an  exceedingly  unpleasant  thing  to  handle, 
In  this  latter  case  the  penis  may  be  carefully  bandaged 
with   a  piece  of  tap<-.  or  a  narrow  bandage,  appli 
as  t.i   press  back   the  fluid  from  the  distal  extremity  to- 
ward the  pubes.     A  fter  a  few  moments  a  second  bandaga 
may  be  applied    over  the   first.     After  perhaps  half  an 
hour  the  oed<  '   a  will  be  found  greatly  reduced,  and  less 
handling  will  be  necessary  than  if  the  bandage  is  nd 
used. 

The  swollen  prepuce  is  often  submitted  to  numerous 
punctures  with  a  needle,  to  allow  the  escape  of  the  .serum 
from  the  (edematous  tissues.  This  is  a  pefectly  propel 
procedure  and  rapidly  reduces  the  swelling,  but  during 
the  subsequent  manipulations  mure  scrum  is  poured  out 
at  each  pressure  of  the  lingers,  and  the  operation  is  there- 
by rendered  much  more  unpleasant  to  the  surgeon  than 
when  the  surface  is  dry. 

The  application  of  oil  is  sometimes  advised.  If  it  is 
used  at  all,  it  is  most  appropriately  applied  only  to  the 
portion  where  the  friction  is  greatest,  just  beneath  the 
constricting  ring.  In  order  to  expose  the  constricting 
portion  of  the  prepuce  it  is  necessury  to  draw  the  skin 
of  the  penis  a  little  toward  the  pubes,  when  the  constric- 
tion will  be  found  deeply  buried  in  the  (edematous  tis- 
sues behind  the  glans.  A  minute  quantity  of  oil  may  ltc 
applied  beneath  this  ring,  but  it  is  unnecessary,  and  is  so 
likely  to  smear  the  whole  surface  and  interfere  with  the 
operator's  grip  that  its  use  is  seldom  desirable. 

When  reduction  is  difficult  or  impossiblc.it  maybe 
necessary  to  divide  the  constricting  ring.  A  director  may 
be  slipped  beneath  the  constriction,  the  overlying  cedema- 
tous portions  being  retracted  for  the  purpose,  and  an  in- 
cisiun  made  by  a  bistoury. 

When  the  constriction  is  sligh.1  the  penis  may  be  ban> 
daged  by  a  narrow  roller,  as  previously  mentioned,  or  by 
strips  of  sticking-plaster,  and  left  for  twenty-four  hours. 
Of  course,  in  such  a  case  the  meatus  must  not  b 

(led. 

Gonorrhoea,  primary  syphilitic  ulcers,  balanitis,  and 
mucous  patches  do  not  contraindicate  either  red 
or  operations  with  a  cutting  instrument.  When  para- 
phimosis is  complicated  with  auto-inoculable  chancres, 
howevef,  a  cutting  operation  should  be  avoided.  All 
sores  should  be  carefully  cleansed  before  covering  them 
with  the  replaced  prepuce. 

When  a  partial  circumcision  has  been  performed  bj 
ulceration,  it  will  be  advisable  m  some  time  to  complete 
the  circumcision  by  removing  the  redundant  inferior  por- 
tion of  the  prepuce. 

Aimer  P 
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Paralysis. 
Paraplegia. 


PARAPLEGIA.  The  term  paraplegia  specifies  a  symp- 
tom, not  a  disease.  It  indicates,  in  the  first  place,  an  im- 
pairment of  motility,  namely,  akenesis  or  paralysis,  and 
secondly,  paralysis  of  a  certain  distribution.  Thus,  it  is 
customary  to  indicate  a  paralysis  involving  one  of  the  ex- 
tremities by  the  term  monoplegia,  a  paralysis  of  both  ex- 
tremities on  one  side  of  the  body,  that  is  to  say.  of  longi- 
tudinal or  unilateral  distribution,  by  the  term  h<  miplegia, 
while  a  transverse  distribution  or  symmetrically  bilateral 
paralysis  of  the  body  is  classified  as  a  paraplegia  (para, 
Gr.  Tropo,  side  by  side).  Usually,  the  lower  extremities 
and  the  caudal  portion  of  the  body  are  the  parts  involved. 
The  term  is  not  restricted,  however,  to  paralysis  of  these 
parts  alone,  but  may  be  applied  to  the  involvement  of 
auv  transverse  section  of  the  body.  When  the  upper  ex- 
tremities are  involved,  the  term  cervical  paraplegia  is  ap- 
plied. In  this  condition,  usually,  though  not  always, 
paralysis  extends  to  all  parts  below — caudad.  The  term 
hemi-paraplegia  refers  to  paralysis  of  one  lower  extrem- 
ity, accompanied  by  anaesthesia  of  the  opposite  member. 
It  is,  strictly  speaking,  a  crural  monoplegia.  The  term 
double  hemiplegia  is  synonymous  with  cerebral  para- 
plegia, both  indicating  a  paraplegia  of  intracranial  ori- 
gin, involving  the  cerebral  motor  tracts.  The  term  ocu- 
lar paraplegia  has  been  used,  rarely,  to  indicate  paralysis 
in  both  eyes,  of  S3Tmmelrical  ocular  muscles.  The  term 
diplegia  is  to  be  preferred  in  cases  where  a  single  pair  of 
nerves  on  each  side  is  paralyzed  ;  as  facial  diplegia,  in- 
stead of  facial  paraplegia.  Jaccoud  introduced  the  ad- 
jective paraplegiform  to  indicate  bilateral  disturbances 
of  motility  other  than  true  paresis  or  paralysis,  but  which 
resemble  the  latter  in  disturbance  of  locomotion  ;  as  that 
produced  by  inco-ordination,  and  spastic  conditions. 

In  paraplegia  (it  being  defined  as  paralysis  of  a  certain 
distribution)  we  have  an  important  symptom  of  various 
pathological  conditions,  forming  by  its  association  with 
other  symptoms  some  of  the  most  striking  clinical  pic- 
lures  of  disease.  Its  proper  study  involves  the  consider- 
ation of  the  localization  of  function,  the  impairment  of 
which  produces  paraplegia  ;  the  nature  of  the  pathologi- 
cal process  causing  such  impairment ;  the  variations  in 
disturbance  of  function  due  to  involvement  of  different 
segments  of  the  body  ;  the  other  symptoms  which  may 
accompany  it ;  and  the  diagnostic  and  prognostic  signifi- 
cance of  the  grouping  of  such  symptoms,  together  with 
indications  for  remedial  measures. 

From  this  standpoint  it  forms  a  convenient  centre  from 
which  may  be  analyzed  a  great  number  of  diseases  of  the 
nervous  system,  mostly  of  spinal  origin,  but  also  includ- 
ing some  cerebral  and  peripheral  nervous  affections.  As 
we  have  a  motor  impairment  to  consider,  the  motor 
tracts  of  the  nervous  system  must  be  called  to  mind. 
From  their  periphery  in  the  motor  end  plates  they  pass 
through  the  mixed  peripheral  nerves,  the  anterior  roots  of 
the  spinal  cord,  the  root  zones  in  the  anterior  columns,  to 
the  anterior  cornua  of  the  cord,  where  the  motor  nerve- 
fibres  are  supposed  to  terminate  in  cells  arranged  in 
groups  or  scattered  through  the  gray  matter  of  this  por- 
tion, and  by  means  of  which  they  form  reflex  connec- 
tions with  sensory  nerve-tracts,  commissural  connections 
with  the  motor  tracts  of  the  opposite  half  of  the  eon!, 
and  with  different  levels  of  the  cord  above  and  below  ; 
and,  in  addition,  connection  with  the  motor  tracts  in  the 
lateral  columns  of  the  cord  known  as  the  crossed  pyra- 
midal, cerebral,  or  voluntary  tracts,  and  the  direct  pyra- 
midal tracts  in  the  anterior  columns.  After  decussation 
of  the  crossed  pyramidal  tracts  in  the  medulla,  both 
crossed  and  direct  tracts  pass  through  the  anterior  (ven- 
tral) portion  of  the  pons,  continue  through  the  crura 
cerebri,  then  upward,  forming  a  part  of  the  internal  cap- 
sule, and  on  to  the  so-called  cortical  motor  areas.  Asso- 
ciated tracts  through  the  cerebellum,  the  cerebral  ganglia, 
and  the  nuclei  of  the  cranial  motor  nerves  complete  the 
system.  In  order  to  produce  paraplegia,  not  only  must 
some  part  of  this  motor  system  be  affected,  but  the  lesion 
must  be  symmetrically  bilateral,  must  involve  both  halves 
of  this  duplex  system.  The  general  division  may  be 
made,  therefore,  into  peripheral,  spinal,  and  intracranial 
(cerebral)  paraplegia.     The  divergence  of  the  right  and 


left  motor  tracts  in  their  peripheral  and  cerebral  por- 
tions, and  their  approximation  in  the  spinal  cord,  me- 
dulla, and  pons,  admit  of  their  frequent  bilateral  involve- 
ment from  lesions  in  the  latter  regions,  and  hut  rarely  in 
the  first-named  divisions.  Consequently,  the  lesion  pro- 
ducing paraplegia  is  usually  a  spinal  cord  lesion.  Yet  it 
is  possible  to  have  a  tumor  develop  in  the  longitudinal 
fissure  between  the  hemispheres,  which  will  involve  the 
motor  areas  for  the  legs  in 
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each  hemisphere,  therebj- 
producing  a  symmetrical 
and  bilateral  paralysis 
of  the  lower  extremities, 
namely,  a  cerebral  para- 
plegia. On  the  other 
hand,  it  is  now  well 
known  that  a  peripheral 
paraplegia  may  be  pro- 
duced by  a  multiple  neu- 
ritis involving  the  pe- 
ripheral nerves  of  both 
lower  extremities  in  such 
a  symmetrical  manner  as 
to  closely  resemble  spinal 
cord  lesions.  Compres- 
sion within  the  spinal 
cord  of  the  bundle  of 
peripheral  nerves  known 
as  the  cauda  equina  may 
also  give  rise  to  paraple- 
gia. In  the  latter  case, 
and  also  in  multiple  neu- 
ritis, we  have  the  phe- 
nomena which  attend  irri- 
tation or  destruction  of  a 
mixed  nerve,  namely, 
motor,  sensory,  and 
trophic  disturbances  in 
the  parts  supplied  by  the 
nerves  involved.  But 
motor,  sensor}-,  and 
trophic  disturbance  may 
also  occurwheu  the  lesion 
is  in  the  spinal  cord,  pro- 
vided it  be  extensive 
enough  to  involve  both 
motor  and  sensory  tracts, 
and  at  a  level  from  which 
the  upper  or  lower  ex- 
tremities receive  their 
motor  innervation,  name- 
ly, the  anterior  cornua  in 
the  cervical  and  lumbar 
enlargements.  Lesions 
between  these  enlarge-  S 
ments,  or  above  the  for- 
mer or  below  the  latter, 
do  not  produce  the  troph- 
ic disturbances  result- 
ing in  degeneration  of 
peripheral  motor  nerves 
of  the  extremities,  and 
the  consequent  atrophy 
of  the  muscles  which 
they  supply ;  although 
voluntary  power  a  n  d 
sensation  may  be  lost 
through  interruption  of 
the  cerebral  motor  and 
sensory  conducting  tracts 
traversing  the  section  of  the  cord  involved  by  disease. 

.Myelitis  affecting  the  entire  transverse  area  of  the 
cord,  but  limited  in  its  longitudinal  extent  to  some  por- 
tion between  the  cervical  and  lumbar  enlargements,  com- 
monly known  as  transverse  dorsal  myelitis,  furnishes  an 
example  of  this  form  ;  while  involvement  of  the  lum- 
bar enlargement  will  serve  as  a  type  in  which  motor  de- 
generation and  atrophy  are  added.  Similar  results  may 
follow  a  meningitis,  or  meuingo-myelitis  involving  the 
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Fig.  2757. — Diagram  show  ing  the  Rela- 
tions of  the  Spinous  Processes  to  the 
Bodies  of  the  Vertebrse,  and  of  these 
to  the  Points  of  Origin  of  the  Spinal 
Nerves.    (From  Sowers.) 
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.  and  moti  or  root-zones  al  the  level 

of  the  lumbar  enlargemi  ol  Paraplegia,  unaccompanied 
■  ■I  sensation,  maj  be  conceived:  ol  in  case  the  men- 
or  myelitic  process  remains  limited  to  the  anterior 
periphery  of  the  cord,  or  to  the  anterior  horns 
lumbar  enlargement,  bj  which  the  motor  tract  would  be 
involved  and  the  sensory  trai  ts  i  m  ape  implication. 

A  Bimilar  proi  ting  the  cord  at  it-  i  en  ii  a)  i  □ 

in  alom   i  iduce  bilateral  paralysi 

upper  extremities  without  involving  the  lower  extremi- 
ties, a  the  myelitic  process  'lid  not  extend  deeply 
h  i"  invade  the  pyramidal  tracts  in  the  lateral  col- 
umns.  Should  it  bo  extend,  however,  tin-  lower  extremi- 
ties would  exhibit  paraplegia  without  loss  of  sensation 
and  without  muscular  atrophj  ;  while  with  a  complete 
transverse  lesion  at  the  cervical  enlargement  lossi 
sation  in  all  parts  below  tin-  upper  extremities  would  be 
added,  but  .-till  without  degenerative  atrophy  in  the 
lower  part.  The  meningitic  process  might  be  extensive 
enough  to  involve  both  cervical  and  lumbar  enlarge- 
ments, affecting  eh  idly  the  anterior  periphery  of  the  cord, 
producing  a  paraplegia  involving  both  upper  and  lower 
extremities  with  muscular  atrophy  in  both,  and  evena 
transitory  loss  of  sensation  ;  or  the  gray  matt  it  of  the  an- 
terior horns  may  be  involved  throughout  the  cord  on  both 
>-iilc-,  as  in  polio  myelitis  anterior, 
with  similar  results.  Finally, 
we  may  hat  e  involvement  of 
the  cerebral  (pyramidal) 
motor  tracts  in  the  late- 
ral columns  of  the  cord 
at  any  height,  eut- 
ting  off  voluntary 
innervation  t<>  all 
parts  supplied  be- 
low the  lesion,  but 
without  produc- 
ing trophic  dis- 
turbance. 

These  examples 
Bhow  the  necessity 
of  keeping  befori 
ii-  a  mental  picture  of 
the  topographical  anat 
limy  i>t  the  nen  ous  \\  stem, 
and  a  recollection  of  the  func- 
tii  ms  of  the  different  tracts  to  the 
extent  known,  in  all  our  attempts 
to  localize  a  lesion  from  the  -\  mp- 
t  m  in  -  found.  The  disturbances 
which  accompany  the  bilateral  pa- 
ralysis constituting  paraplegia  will 
varj  (1)  according  to  tit,  level  of  tlu 
through  interference  with  the 
\  isceral,  \  asi  i  motor,  sensory,  and 
reflex  functions  of  the  segmenl  involved;  (2)accordi 
thi  extent  oftfu  lesion  transversely  in  thi  cord,  through  in- 
volvement of  different  functional  tracts  and  centres  ;  and 
(:5i  according  to  Vie  predominant^  of  an  irritativi .  or  of  a 
deslructm  pathological  process  constituting  the  lesion,  pro- 
ducing increase,  diminution,  or  perversion  of  function. 
The  first  and  second  factors  concern  the  localization  of 
the  lesion,  the  third  it-  nature  and  course.  To  aid  in  the 
consideration  of  the  former,  diagrams  and  tables  are 
given,  and  a  brief  I  certain  anatomical  and  phy- 

sii  ill  igical  data. 

The  spinal  canal  i-  longer  than  the  cord,  the  latter  t,  c 
minating  in  man  at  the  upper  border  of  the  second  lum- 
bar vertebra.  The  exits  of  the  several  spinal  nerves  do 
not,  therefore,  correspond  to  thi  ir  levels  of  origin  in  the 
cord,  nor  do  the  bodies  of  the  vertebrae  correspond  to 
their -pine-.  Sowers'  diagram  (Fig.  3757),  showing  the 
relation- of  the  segments,  nerves,  and  bodies  of  the  ver- 
tebra? to  the  spinous  processes,  together  with  the  table 
(Fig.  2759)  showing  the  functions  of  the  different  seg- 
ments, are  valuable  aid- to  diagnosis.  The  cervical  en- 
large  nt  corresponds  to  the  lower  five  cervical  -pines. 

The  lumbar  enlargement    t"  tie    tenth,  eleventh,   and 

twelfth  dorsal,  and  first  lumbar,  -pine- 
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Fig.  2758.— Diagram  of  a  Section  of  the  Spinal  Cord 
in  tin    i  .\A\,   Anterior  commis- 

sure; P.C.,  posterior  commissure;  I.sr.s..  Into 
ate  pray  substance  :  P.cor.,  posterior  cornn  :  c  i.e.. 
.   I..I..I...    latere]   limiting 
layer;    \.  I.. at.,  anterolateral  aaoendin 
which   extends  along  the  periphery  of  1! 
(From 


The  ascending  tract- of  the  spinal  cord  are  (1)  tl 

tei'o  I.-,!  t  of  ( lowers,  supposi  d  by  him 

to  conduct  painful  sensations;  (2)  the  direct  cerebellar 
tract,  whose  function  is 'unknown  ;  and  (3)  the  po-terior 
columns,  which  conduct  tactile  and  muscular  sensal 

serving  the  latter  function,  it  i-  thought,  occupy 
part  of  the  median  division  of  the  posterior  columns 
mini-  of  GrOil),  and  do  not  decussate,  while  other  sensor? 

do.     The  external  columns  (columns  of  Bun 
include  the  posterior  root-zones  and  fibres  having  a  short 
course  up  and  down  the  cord    probablj   decussating  at 
higher  levels,  or  connecting  different  level- of  tin 
The  ascending  tracts  degenerate  upward  from  thi 
of  a  destructive  lesion.     The  descending  tract-  are  the 
direct   and  cro— id   pyramidal   tract-,   concerned  in   the 
t  ransmission  of  cerebral  impressions  downward  to  the  mo- 
tor centre-  in  the  anterior  horn-.     They  diminish  in  -i/e 
downward,  going  chiefly  to  the  cervical  and  lumbar  en- 
largement;  the  direct  tract  mostly  to  the  former.     The 
remaining  parts  of  the  anterior  column   and  the  lateral 
limiting  tract  are  supposed  to  contain  commissural  con- 
ductor- of  motor  impulses  between  different  levels  of  the 
cold  on  the  same  side.     The  anterior  roots  originate  in  the 
gray  matter  of  the  anterior  cornua  as  already  di  si 
traverse  the  anterior  columns  (anterior  root-zones 
go  to  the  muscles.     In  coi 
tion    with    the   sensory   roots 
through    the    gray   matter, 
constitute  the 
<  arc-,'"  interruption 
of  either  the  motor 
or  sensory  division 
of  w  Inch  alio!. 
re  Ilex   action   in 
t  hat  -'  jrment.    1  >c- 
si  ruction    of    any 
portii  n  of  the  mo- 
tor division   from 
the  muscles  to  the 
cell-  of  the  a 
rior   cornua,    in- 
cluding  the  lal 
besides     prod 
paralysis  and  abolition 
of     reflex      action.     al>o 
causes  atrophy  in   the 
cles  and  the  corresponding 
tor  tract  up  to  the  point  of  lesion, 
which  i-  characterized  by  the 
trieal  reaction  of  degeneration. 
doe-  not  follow  a  lesion  of  any  other 
part.    Destruction  of  the  pyramidal 
trait-  causes  a  degeneration  of  ihe 
column  dow  nw  aid  from  the  point  of 
lesion,  but  this  doe-  net  usually  go 
beyond  the  connections  of  these  trad-  with  the  ci 
tin'  anterior  horns.      Atrophy,  and  the  reaction  of  di  . 
at  ion  are  absent     The  reflex  are  i-  not  only  preserved,  but 
reflex  excitability  is  increased.     Impairment  of  voluntary! 
1  lower  and  exaggerated  motor  reflexes  frequently  amount- 
ing to  clonic  or  ionic  spasm,  characterize  lesions  of  then 
tracts.    Lesions  ol  the  cen  ical  region  may  be  accompanied 
by  disturbances  of  respiration,  of  the  cardiac  functions, 
of  the  cilio-spinal  centre  (radiating  fibres  of  iris),  and  by 
vasomotor  phenomena,  showing  either  increased  ordfi 
minished  functional  activity,  a-  the  lesion  is  irritative  01 
destructive.     Lesions  in  the  lower  segments  of  tie 
interfere  with  certain   functions  of  the  bladder,  the  rec- 
tum, the  sexual,  and  the  vaso-molor  apparatus  in  a  simi- 
lar manner,  serving  as  aid-  to  localization. 

A-  disturbances  of  the  bladder  and  rectum  are  usually 
important  features  in  the  paraplegic  state,  their  complex 
functions  Bhould  be  referred  lo.  Each  of  these  organs 
has  two  sets  of  muscles,  w  hieh  are  opposed  to  each  other 
in  action — the  detrusors,  which  expel  the  excretions, 
and  the  sphincters,  w  hieh  oppose  expulsion.  Besides  the 
local  nervous  apparatus  found  in  the  walls  of  all  hollow 
muscular  organ-,  and  which  probably  constitutes  a  reflex 
apparatus  between  the  mucous  membrane  and  the  sub- 
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jacent  muscular,  vascular,  and  glandular  apparatuses,  in  a 
manner  not  fully  known,  these  organs  have  their  opposed 
muscular  movements  represented  in  the  cord  hy  motor 
centres  situated  somewhere  between  the  origin  of  the 
second  and  fifth  sacral  nerves,  and  a  reflex  arc  is  estab- 
lished through  sensory  fibres  from  their  mucous  mem- 
brane and  muscles.  In  addition  to  this  there  are  sensory 
connections  (posterior  columns)  with  the  brain,  and  vol- 
untary paths  from  the  brain  (pyramidal  tracts),  by  which 
a  certain  amount  of  control  is  obtained  over  the  sphinc- 
ters and  detrusors,  the  mechanism  of  which  is  but  imper- 
fectly understood.  The  important  facts  for  pathology  are 
that,  as  in  the  involvement  of  other  motor  organs,  lesions 
above  the  motor  centres  in  the  cord  simply  cut  off  the 

Eaole  iliowing  fhs  appro:cimaie  relation  lo  Vie  ■spinal  nerves  of  the 
various  motor,  sensory,  and  reflex  functions  of  (he  spinal  cord. 
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sensory  impressions  from  these  organs  to  the  brain  when 
the  ascending  tracts  are  destroyed,  and  interrupt  volun- 
tary impressions  to  them  when  the  pyramidal  tracts  are 
destroyed.  In  the  former  case,  there  is  no  consciousness 
of  the  necessity  of  micturition  or  evacuation,  and  there- 
fore no  attempt  to  restrain  it.  In  the  latter,  there  is  con- 
sciousness of  the  necessity,  but  inability  to  resist  the  ex- 
pulsion. "When  both  paths  are  cut  off  there  is  neither 
desire  nor  power  to  expel  the  excretions — involuntary 
and  unconscious  evacuations  take  place  through  the  re- 
flex mechanism  in  the  cord  ;  but  when  the  lesion  destroys 
the  motor-centres  of  the  bladder  and  rectum,  expulsive 
power  and  the  power  of  the  sphincters  are  lost,  and  the 
retention  of  excretions  results,  except  evacuation  due  to 
the  mechanical  expulsion  of  liquid  fasces  and  the  dribbling 
of  urine. 
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In  most  of  the  examples  given  to  illustrate  the  ques- 
tion of  localization  of  the  lesion,  destructive  lesions  have 
been  assumed — that  is  to  say,  abolition  or  diminution  of 
function,  rather  than  the  intensified  activity  of  an  irri- 
tative lesion.  It  should  be  borne  in  mind,  however,  thai 
in  most  cases,  before  a  pathological  process  becomes  de- 
structive, an  irritative  stage  has  existed;  and  thai  the  irri- 
tative and  destructive  stages  may  so  vary  in  their  course 
and  duration  that  both  processes  go  on  at  the  same  time 
in  different  areas  involved  by  the  lesion.  Thus  paralysis 
may  be  preceded  by  clonic  or  tonic  spasm;  anaesthesia,  by 
pain  and  by  paresthesia  ;  abolition  of  reflex  action,  by  an 
exaltation  of  the  reflexes  ;  vaso-motor  paresis  and  fail- 
ure in  nutritive  processes,  by  functional  exaltation.  Or,  as 
instanced  in  paraplegia  from  transverse  myelitis,  between 
the  focus  of  disease,  in  which  function  is  lost,  and  the 
healthy  portion,  there  is  usually  a  region  of  increased  ac- 
tivity— an  irritated  zone.  The  balance  between  these  op- 
posite conditions,  which  shade  into  each  other,  and  the 
degree  and  extent  of  each,  will  vary  with  the  nature  and 
rapidity  of  the  pathological  process  producing  it. 

Concerning  the  nature  of  the  pathological  process,  the 
common  division  into  structural  and  functional  will  serve 
our  purpose;  meaning  by  the  latter,  that  in  which  no  per- 
ceptible structural  change  exists — abnormal  variations  in 
those  molecular  movements  which  constitute  functional 
activity,  and  which  are,  therefore,  dynamic  rather  than 
static  in  character.  This  class  comprises  many  of  the  de- 
fects due  to  unstable  molecular  conditions,  partly  inher- 
ited partly  acquired,  and  frequently  dependent  upon  im- 
perfect nutritive  processes  in  the  neural  tissues,  either 
assimilative  or  excretory.  From  this  extreme,  we  have  a 
gradation  into  coarser  forms  of  molecular  derangement, 
and,  finally,  into  those  in  which  the  microscope,  or  the 
eye  alone,  distinguishes  derangement  in  structure.  Tak- 
ing the  latter  first,  as  being  more  tangible,  we  find  that 
nearly  all  structural  neural  disease  begins  in  non-neural 
tissues.  True,  we  may  have  direct  traumatisms,  as  cut- 
ting, crushing,  and  compression  of  neural  tissues  ;  and- 
there  may  be  degenerative  processes  originating  primarily 
in  nerve-fibres  and  -cells,  and  direct  toxic  effects  from  or- 
ganic or  inorganic  poisons  conveyed  by  the  nutrient  fluids ; 
but  there  is  a  larger  group  of  disorders  which  are  second- 
ary to  inflammation,  acute  or  chronic,  in  the  connective- 
tissue  structure  which  forms  the  frame-work  or  support  of 
the  neural  elements,  or  to  vascular  disease,  such  as  haemor- 
rhages, thrombosis,  embolism,  or  proliferative  occlusion. 

Leaving  the  consideration  of  these  elementary  proposi- 
tions, we  pass  on  to  consider  the  actual  clinical  forms  of 
disease  which  result  in  producing  paraplegia. 

Taking  the  disease  which  most  frequently  produces 
paraplegia,  myelitis,  as  a  type,  let  us  study  its  most  com- 
mon form — namely,  transverse  dorsal  myelitis.  This 
name  implies  that  the  entire  transverse  area  of  the  sec- 
tion is  more  or  less  involved  in  the  inflammatory  process, 
and  does  not  include  the  more  limited  centres  of  myeli- 
tis, termed  focal  lesions,  which  may  be  located  in  one-half 
of  the  cord,  and  rarely  produce  paraplegia  ;  though  this 
may  result  when  independent  foci  involve  motor-tracts 
of  the  anterior  horns  or  root-zones,  at  the  same  level,  or 
the  pyramidal  tracts  even  at  different  levels.  Where 
several  myelitic  foci  e*xist,  the  term  disseminated  focal 
myelitis  is  used.  While  the  term  "transverse"  implies 
that  the  longitudinal  extent  of  the  lesion  is  limited,  this 
is  not  construed  in  a  narrow  sense,  and  may  be  properly 
applied  when  the  lesion  invades  both  the  lumbar  enlarge- 
ment and  the  dorsal  segments.  When  the  entire  length 
of  the  cord  is  involved,  the  term  diffuse  myelitis  is  ap- 
plied ;  this  may  be  general — i.e.,  involving  both  white  and 
gray  matter — or  maybe  limited  to  the  latter,  when  the 
term  diffuse  polio-myelitis  (myelitis  of  gray  matter)  is 
used.  The  term  polio-myelitis  anterior  indicates  that 
the  anterior  cornua  alone  are  invaded  ;  while  the  term 
central  myelitis,  or  diffuse  central  myelitis  (according 
as  it  is  local,  or  general),  is  applied  to  polio-mye- 
litis originating  about  the  central  canal  and  invading 
any  portion  of  the  remaining  gray  matter.  Other  adjec- 
tives are  in  use — such  as  hcemorrhagic  myelitis,  when 
secondary  to  a  haemorrhage  within  the  cord  ;  compression- 
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myelitis,  when  secondarj  to  compression  of  the  cord,  as 
tumors,  inflammatory  exudations,  and  fractures  or 
dislocations  of  the  vertebrae ;  mem  when  the 

inflammatory  process  invades  the  membranes  and  cord. 
The  terms  acute,  subacute,  and  chronic  prefixed  to  th 
various  terms,  specif}  w  aether  the  < » r  i  -  ■  i  has  been  Budden, 
low. 

l.  . Vrrii.  Transverse  Dorsal  Myelitis  (involve- 
ment of  anj  segment  of  the  cord  between  the  cervical 
and  lumbar  enlargements). 

Symptoms.  -Paraplegia  resulting  from  this  disi 
usualh  characterized  by  the  rapid  onsel  of  motor  wi 
lies-  of  the  lower  extremities,  preceded  by  numbness  and 
painful  tingling  in  the  extremities ;  formication  and  other 
para   I  b<  3hB,  moderate  or  si  lin  in  the  back  and 

limbs,  of  a  boring,  tearing  character  ;  irregular  twitch- 
ing "i  muscular  fasciculi  ;  painful  tonic  spasm  (cramps), 
and  tremor  of  some  of  the  muscles  of  the  extremities; 
besides,  in  manj  cases,  general  febrile  symptoms,  usually 
of  .-i  moderate  grade,  and  in  rare  cases  eclampsia,  partic- 
ularly in  young  subjects.  The  motor  weakness  maybe 
hours  or  days  in  reaching  its  highest  degree,  and  this 
may  be  gradual,  or  bj  a  succession  of  Budden  accessions 
with  intervals  of  partial  recovery.  Before  it  becomes 
complete  the  gait  is  similar  to  thai  of  double  hemipli 
of  cerebral  origin,  for  it  is  due  to  involvemenl  of  the 
pyramidal  tracts.  The  superficial  (skin)  ami  deep  (ten- 
don) reflexes  of  the  extremities  are  preserved,  and  the 
paralyzed  muscles  respond  to  such  reflex  excitation  and 
also  to  electrical  stimulation;  the  reaction  of  degeneration 
is  absent,  and  the  muscles  of  the  extremities  do  not  un- 
dergo atroph}  except  from  disuse.  Later,  the  reflexes 
become  increased,  often  to  a  high  degree.  Spastic  con- 
ditions and  contractures  may  follow,  and  frequently  be- 
come permanent.  The  lower  trunk-muscles  may  be 
involved  and  flaccid,*  showing  diminished  response  to 
faradic  excitation;  there  is  retention  of  urine  at  first, 
followed  by  incontinence  from  reflex  action.  The  sphinc- 
ter ani  is  also  cut  off  from  cerebral  control. 

The  pulse  is  usually  rapid.  Sensation  is  rapidly  lost  ; 
anaesthesia  takes  the  place  of  the  painful  paresthesia, 
though  frequently  a  condition  of  hyperesthesia  exists, 
particularly  in  the  distribution  of  the  nerve  coming  from 
the  limit  of  the  lesion,  where  it  may  form  a  zone  produc- 
ing the  sensation  ol  constriction  about  the  trunk.  The 
dorsal  spin,-  may  al-o  he  sensitive  to  pressure  at  this 
level,  but  the  pain  and  hyperesthesia  are  nol  increased 
by  active  or  passive  movement.  All  sensation  in  the 
pari-  supplied  from  below  the  upper  margin  of  the  lesion 
may  in' cut  nil',  [f  recovery  takes  place,  sensation  iMi-u- 
ally  regained  before  motion.  Death  'may  result  from 
general  exhaustion,  though  myelitis  Limited  to  the  dorsal 
region  is  the  most  favorable  form  for  recovery.  If  it  ex- 
tends I,,  the  cervical  region,  respiratory  failure  may  fol- 
low .  or  if  it  invades  the  lumbar  enlargement,  bed-sores, 
Cystitis,  and  nephritis  may  hasten  death.  The  course 
and  duration,  as  well  the  acuteness  of  onset,  are  very 
variable.  Mont  lis  may  elapse  before  recovery  takes  place; 
or  sensation  may  be  partially  recovered,  and  there  may  be 
some  return  of  power,  but  with  spastic  conditions  which 
may  persist  for  years.  Bui  some  cases  recover  so  com- 
pletely and  rapidly  that  after  a  feV  months  no  trace  re- 
mains, except  an  increased  patellar  tendon  rclii  \. 

\\  hen  the  myelitic  process  involves  the  lumbar  en- 
largement, either  primarily  or  by  the  extension  from  the 
dorsal  region,  we  hav e 

•j.  Aiin:  Transverse  Dorso  -  Lumbar  Myelitis. 
Eere  additional  phenomena  are  present,  due  to  the  destruc- 
tion of  the  motor  and  reflex  connections  for  tin-  muscles 

of  the  lower  extremities,  and  tor  the  bladder,  rectum,  and 
sexual  apparatus,  in  place  of  increased  reflexes  we  have 
both  skin  and  tendon  reflexes  abolished.  Th<  reflex  func 
tions  of  the  bladder  and  rectum  an-  lost,  as  already  de- 
scribed Alkalinity  of  the  urine,  cystitis,  and  suppura- 
tive nephritis  may  follow.  The  muscles  of  the  extremities 
an-  ii  a  ci  ill.  undergo  atrophy,  and  after  a  time  the  reaction 
of  degeneration  is  found  (frequently  not  before  n  week 

or  two  after  paralv  sis), 

Trophic  disturbances  in  the  skin  and  subcutaneous  tis- 


sues, in  the  form  of  bi  frequently  occur  over  the 

sacrum  and  the  buttocks,  and   sometimes  suppuration   in 
the  pelvic  cellular  tissue.     The  skin  of  the  extremities l| 
often  aedematoUB,  livid,  and.  in  late  stages,  subnormal  in 
temperature,  although  at  the  onset  it  maybe  supi 
mal — it  may  be  dry  or  moist 

8.   A«i  ii.  Transvi  vical  Myelitis.     In  tins 

form  the  lower  extremities  and  pelvic  viscera  arc  affected 
as  in  the  dorsal  variety;  and.  in  addition,  changes 
in  the  upper  extremities  similar  to  those  described  in  the 
dorso  lumbar  variety  for  the  lower  extremities — ni 
trophic  changes  in  tin-  muscles  and  nerves,  and  in  tin 
trical  reai  tion  and  the  reflexes  :  besidi  s,  \  aso-motor,  pupil- 
lary, cardiac  and  respiratory  disturbances  occur  ;  painful 
rigidity  ol  the  cervical  muscles,  pallor  or  flushing  ol  the 
iid   neck,  contraction    or  dilatation   of   the   pupils, 
and    slowness   or    rapidity    of   the    pulse,    according   to 
whether  the  irritative  or  destructive  stage  prevails.     Ops 
tic  neuritis  ha-   been   found   associated.     Priapism  is  a 

■ml it  ion  in  this  than  in  the  dorso-1 
variety.      The  upper  extremities  are  paralyzed   tirst.     If 
the  process  remains  strictly  a  central  myelitis,  the  lateral 
column  will  not  be  invaded  and  the  lower  extremities  will 
not   in    involved.     Should  the  section  involved  lie  above 
the  cervical  enlargement,  the  upper  extremities  would  be 
affected  like  the  lower  ones — namely,  preserved  at 
alted   reflexes,   and  absence  of  trophic  changes  in  the 
muscles.     Respiration,  deglutition,  articulation,  and  the 
diaphragmatic  functions  (origin  of  phrenic  nervi 
exhibit   great   disturbance,  death  usually  resulting 
respiratory  failure. 

The  morbid  anatomical  changes  which  constitute  the 
basis  of  these  symptoms  are  the  result  of  irritative  and 
destructive  inflammatory  processes  in  the  cord  ;  the  ir- 
ritative stage  being  represented  by  hyperemia,  exudation 
from  the  \"ss,.]s,  proliferation  of  lymphoid  elements, 
minute  capillary  extravasation,  and  frequently  by  hum- 
orrhage  from  small  arteries.  Later,  the  myelin  of  the 
medullated  fibres  undergoes  swelling,  granular  dej 
tii ni,  and  disorganization.  The  axis-cylinders  and  nerve- 
cells  may  become  swollen,  opaque,  or  granular,  some  tin- 
d<  rgoing  complete  disorganization — this  representing  the 
stage  of  destruction.  The  latter  process  may  continue 
until  complete  softening  occurs,  showing,  on  section,  a 
softened  or  liquefied  stale,  and  under  the  microscope, the 
debris  of  nerve  cells.  1  roken  cell-processes,  myelin-drops, 
lymphoid  bodies,  red  blood-cells,  and  the  so-called  gran- 
ule-cells— bodies  many  times  the  size  of  lymphoid  ele- 
ments, filled  with  highly  refractive  granules.  When  the 
process  stop-,  short,  of  complete  disorganization  and  a 
more  chronic  stage  is  reached,  and  also  in  the  earlier 
Stages  of  chronic  myelin's,  the  neuroglia  proliferate*, 
forming  more  numerous  and  thicker  bands  ;  the  walls  of 
die  vessels  are  thickened  :  lymph-spaces  may  be  obliter- 
ated or  chi  iked  with  lymphi  'id  cells  ;  so-called  spidi 
(Deiter's  cells),  larger  connective-tissue  cells,  with  larger 
and  numerous  processes,  arc  scattered  through  the  I 
and  the  so  called  corpora  amylacia  arc  numerous. 

This   condition   is   known  as  sclerosis.      It 
grayer  appearance  in  unstained  sections  ;  deeper  red  with 
carmine,  and  a  paler  color  with  the  \V<  igerl  process,  than 
the  normal  tissue.     Tin   naked-eye  appearance,  where  the 
cord  has  undergone  softening,  has  been  divided  into  red. 
yellow,    and    white    softening,    representing   successive 
stages  during  which  the  extravasated  red  blood  cells  are 
being  absorbed.     The  more  vascular  parts  of  tin 
are  usually  the  first  to  undergo  softening.     T 
either  side  of  the  central    canal   in   the  gray  matter,  the 
process  usually  extending  outward  to  the  white  columns, 
frequently  along  blood-vessels  or  connective-tissu<  I 
like.     The  appearances  ol  softening  or  sclerosis  on  section 
are  often  quite  irregular,  particularly  in  the  white  matter. 

Simple  Softening  of  the  Cord  is  met  with,  probably 
due  to  occlusion  of  the  vessels  from  arteritis,  embolism, 
or  thrombosis.  There  are  fewer  si^ns  of  an  active  inflam- 
matory process,  white  or  yellow  softening  being  found. 
It  is  characterized  by  the  absence  ,,f  marked  irritative 
sv  mptoms,  which  precede  the  destructive  stage  of  the  in- 
flammatory variety. 
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Hemorrhagic  Myelitis  is  characterized  by  a  more 
sudden  onset  of  the  paraplegia  than  occurs  in  the  inflam- 
matory form,  frequently  becoming  complete  in  a  few 
minutes.  The  occurrence  of  traumatic  conditions,  as  con- 
cussion, injuries  to  the  vertebrae,  etc.,  will  frequently 
lend  support  to  this  diagnosis.  The  later  changes  are 
similar  to  the  forms  already  described.  A  haemorrhage 
mav  be  so  small  and  so  located  as  to  produce  only  unilat- 
eral paralysis  at  first,  as  in  the  anterior  cornua,  paraplegia 
recurring  later  from  a  more  general  myelitis,  secondary 
to  the  haemorrhage. 

Compression-Myelitis  presents  the  usual  features  of 
a  transverse  myelitis,  except  that  paraplegia  may  be  pre- 
ceded for  a  longer  time  by  irritative  symptoms  than  in  the 
common  inflammatory  form,  as  compression  is  usually 
slow,  heing  due  to  tumors  in  the  membranes,  or  to  verte- 
bral disease.  In  its  common  form  it  is  known  as  the  par- 
aplegia of  Pott's  disease.  The  paraplegic  symptoms  are 
those  clue  to  irritation  of  the  sensory  and  motor  nerves 
at  their  exit  from  the  membranes,  which  may  present 
pachymeningitis,  or  from  the  vertebral  foramina,  giving 
rise,  chiefly,  to  bilateral  pains  in  the  trunk  or  upper  ex- 
tremities, in  the  course  of  the  sensory  nerves  involved, 
frequently  accompanied  by  hyperaesthetic  or  anaesthetic 
areas.  Herpes  zoster  sometimes  occurs.  The  reflexes 
and  the  functions  of  the  sympathetic  may  be  disturbed 
(pupillary,  vaso-motor,  sweating),  and  even  muscular 
paresis  and  atrophy  of  the  upper  extremities  follow,  from 
this  cause.  The  chief  diagnostic  features  are  evidence  of 
localized  bone  disease,  curvature,  spinal  tenderness  on 
movement,  and  reflex  muscular  spasm  at  the  region  in- 
volved on  flexure  of  the  spinal  column.  Paraplegia, 
when  it  does  develop,  may  appear  suddenly.  The  distri- 
bution of  the  paralysis  is  usually  that  of  the  dorsal  or 
cervical  varieties,  and  presents  the  variations  in  localiza- 
tion of  lesion  described  for  these  conditions. 

It  is  considered  one  of  the  most  favorable  forms  of 
myelitis  respecting  partial  recovery. 

In  Compression  by  Tumors  pain  is  such  a  prominent 
feature  that  Cruveilhier  was  led  to  characterize  the  pa- 
ralysis it  produces  as  paraplegia  dolorosa.  The  pain  is 
lancinating,  at  first  intermittent,  but  finally  becoming 
constant,  and  increased  by  movement.  It  is  of  a  more 
severe  character  than  the  pain  of  vertebral  caries.  All 
varieties  of  localization  may  be  presented,  and  all  possible 
variations  in  mode  of  onset,  and  in  slowness  or  rapidity 
of  course,  depending  on  the  location,  size,  and  rapidity 
of  growth  of  the  neoplasm,  various  s37mptoms  becoming 
prominent  according  as  different  functional  tracts  are 
chiefly  involved.  Sarcomata  (including  gliomata)  are  the 
most  frequent ;  gummata  and  tubercle  are  about  equally 
common,  while  carcinomata  and  hydatids  are  among  the 
neoplasms  occasionally  found. 

Menixgio-Myelitis  may  result  from  an  extension  of 
the  myelitic  process  outward  to  the  membranes,  or  of  a 
meningitic  process  into  the  cord. 

Menlxciitis,  both  acute  and  chronic,  may  produce 
paraplegia  by  involving  the  anterior  roots.  When  the 
entire  circumference  of  the  cord  is  involved,  the  sensory 
roots  being  also  affected,  we  have  a  similar  condition  to 
involvement  of  a  mixed  peripheral  nerve. 

The  lancinating  pains,  constrictive  bands,  muscular 
rigidity,  and  convulsive  twitching  are  greater  than  in 
simple  myelitis,  and  usually  serve  to  distinguish  one 
from  the  other.  In  cervical  meningitis  the  paraplegia 
will  be  confined  to  the  upper  extremities,  as  the  pyra- 
midal tracts  will  be  free  unless  there  develop  a  meningio- 
myelitis,  when  these  tracts  may  be  involved. 

As  numerous  examples  have  already  been  given,  it  will 
be  unnecessary  to  review  all  the  possibilities  that  may  fol- 
low, or  to  consider  all  the  varieties  of  meningitis.  With 
a  clear  appreciation  of  the  anatomical  relations  and  func- 
tions, the  extent  and  location  of  the  lesion  may  be  con- 
cluded from  the  symptoms,  or  vice  versa.  Traumatisms 
may  also  be  left  out  of  consideration,  after  what  has  been 
said  on  compression-myelitis. 

Polio-Myelitis  Anterior  (infantile  and  adult  spinal 
paralysis)  may  produce  a  paraplegia ;  usually,  however, 
the  lesion  in  this  case  being  limited  to  the  anterior  cornua 


and  its  neighborhood  in  the  anterior  columns,  certait, 
cell-groups  sureumb,  while  others  survive,  leaving  an 
irregular  distribution,  not  symmetrically  bilateral,  and 
therefore  not  paraplegic.  The  anterior  group  of  one  leg 
is  most  frequently  involved.  Nearly  one-half  the  cases 
are  monoplegic,  and  when  bilateral,  the  paralysis  is  fre- 
quently not  symmetrical.  It  should  be  stated,  however, 
that  often  during  the  .first  hours,  and  sometimes  days,  of 
this  sudden  paralysis,  there  is  complete  paraplegia,  the 
trunk  and  all  four  extremities  being  involved  ;  but  it  is 
distinguished  from  transverse  mj-elitis.by  the  absence  of 
marked  sensory  or  vesical  syrmptoms,  and  by  abolished 
reflexes.  The  statement  concerning  the  unsymmetrical 
distribution  of  the  paralysis  also  applies  to  the  subacute 
form  of  this  disease,  and,  in  fact,  to  chronic  degeneration 
of  the  anterior  cornual  cells,  which  produces  progressive 
muscular  atrophy. 

The  condition  known  as  Landry's  acute  ascending 
paralysis,  and  also  the  lateral  amyotrophic  paralysis  of 
Charcot,  which  may  produce  paraplegia,  are  so  rare  as  to 
warrant  no  more  than  their  mention. 

The  paraplegiform  affection  due  to  the  ataxia  of  tabes 
dorsalis  may  give  place  to  a  true  paraplegia  by  an  exten- 
sion of  the  degenerative  process  to  the  anterior  cornua, 
producing  muscular  atrophy,  or  in  the  form  combined 
with  sclerosis,  by  involving  the  pyramidal  tracts,  may 
develop  spastic  and  ataxic  paraplegia. 

Spastic  Paraplegia  results,  as  we  have  seen,  from 
the  S3_mmetrical  involvement  of  the  pyramidal  tracts  in 
any  part  of  their  course,  and  is  usually  secondary  to  a 
transverse  myelitis,  or  transverse  lesion  of  the  pyramidal 
tracts  in  their  intercranial  portion,  or,  particularly  in  in- 
fants, to  arrested  development  of  the  cortical  motor  areas, 
in  both  hemispheres.  It  is  sometimes  termed  double 
hemiplegia.  It  may  affect  chiefly  the  arms,  or  the  legs, 
and  has  the  usual  characteristics,  namely,  spastic  move- 
ments, exaggerated  reflexes,  and  absence  of  sensory  and 
trophic  changes.  Primary  sclerosis  of  the  pyramidal 
tracts  in  the  cord  is  a  rare  condition,  if  it  occurs  at  all. 

Intracranial  tumors,  by  pressure  upon  the  crura  and 
pyramidal  tracts  in  the  pons  and  medulla,  or  in  the  cere- 
bellum, may  produce  paraplegia  or  paraplegiform  symp- 
toms, in  some  cases  being  ataxic  rather  than  paretic,  or  a 
combination  of  both. 

Paraplegia  from  Multiple  Neuritis  is  character- 
ized by  both  motor  and  sensory  impairment  involving  all 
the  extremities,  and  ascending  the  members  from  periph- 
ery to  trunk,  also  by  pain,  hyperesthesia,  tenderness  of  the 
nerve-trunks  to  pressure,  trophic  changes  in  the  muscles, 
the  reaction  of  degeneration,  oedema  of  the  extremities,  the 
absence  of  visceral  disturbances  (bladder  and  rectum), 
and  the  absence  of  a  constriction  band.  It  is  most  com- 
mon in  those  addicted  to  alcohol,  but  is  also  a  manifesta- 
tion of  certain  endemic  diseases,  such  as  beri-beri  and 
kakke. 

PsEUDO-HYPERTROPnic  Paralysis  produces  a  form 
of  paraplegia  somewhat  similar  to  polio-myelitis  anterior, 
and  is  considered  by  some  to  be  a  form  of  that  affection, 
by  others  to  be  a  connective-tissue  disease  of  the  muscles. 
The  increase  in  size  of  the  muscle  (usualty  the  calves)  and 
its  hardness,  serve  to  distinguish  it  from  ordinary  polio- 
myelitis anterior. 

There  are  several  forms  of  paraplegia  usually  classified 
under  functional  disorders  of  the  nervous  system,  namely, 
hysterical  paraplegia,  paraplegia  depending  upon  idea, 
reflex  paraplegia,  malarial  paraplegia,  anaemic  paraplegia, 
alcoholic  paraplegia,  and  toxic  paraplegia. 

Hysterical  Paraplegia  is  a  less  frequent  form  of 
hysterical  paralysis  than  that  of  hemiplegic  or  monople- 
gic distribution.  It  is  less  apt  to  be  confounded  with 
paralysis  of  organic  origin  than  the  other  varieties,  for 
the  reason  that  hysterical  paralysis  resembles  in  its  symp- 
toms a  lesion  of  cerebral  motor-tracts  in  the  brain  and 
cord,  rather  than  one  in  the  remaining  portion  of  the 
motor-tract  in  the  cord  and  peripheral  nerves.  The  re- 
action of  degeneration  is  absent  in  hysterical  paralysis. 
Atrophy  may  be  present,  but  it  is  that  form  dependent 
upon  disuse.  The  volume  of  the  muscles  may  be  re- 
duced in  such  cases,  and  give  a  feeble  reaction  to  electri- 
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ition  :  but,  what  is  of  the  utmost  iraportai 

y  is  preserved,  and  the  contractions  an 
I'Ih-  -kin  and  muscles  may  be  cold,  livid,  and 
flabby,  resembling  paralysis  from  peripheral  or  cornual 
disi  •  ma\  form  as  in  degeneration  of 

the-  pyramidal  tracts,  though  in  many  cast  -  the  mu 
anil  skin  appear  normal,  except  thai  voluntary  coutt 

The  tendon  reflexes  are  rarely  losl  ;  usually  they 
are  increased,  sometimi  The  bladder  ana 

rectum  are  not  usually  affected,  thougb  voluntary  control 
rgans  may  be  lost.  Thus,  paraplegia  fr<  m 
transverse  myelitis  oi  the  lumbar  enlargement  would  do) 
be  confounded  with  hysterica]  paraplegia  on  account  of 
the  absence  in  the  latter  of  trophic  and  electrical  chat 
in  the  muscles  and  nerves,  bed  sores,  and  atrophic  chat 
in  the  bladder;  bul  the  latter  might  closely  resemble 
paraplegia  From  i  ransverse  dorsal  myelitis  in  which  these 
signs  are  absent,  The  presence  of  a  constriction  band  at 
the  level  oi  the  segment  involved,  and  the  Bensory,  motor, 
or  reflex  disturbances  in  this  zone  would  exclude  hysteri- 
cal paraplegia  Hysterical  paralysis  of  ail  the  extremities 
might  simulate  cervical  paraplegia  of  myelitic  origin,  but 
would  be  differentiated  from  ii  by  the  presence  of  trophic 
changes  in  the  muscles  of  the  upper  extremities,  and  the 
vaso  motor  and  visceral  symptoms  accompanying  organic 
lesions  of  this  region.  Again,  the  onset  and  course  of  the 
two  classes  of  disease  are  usually  sufficient  to  distinguish 
one  from  the  other.  The  irritative  stage  of  most  acute 
or  subacute  organic  diseases  of  the  cord,  in  which  pain, 
hyperesthesia,  and  Blight  motor  irritation  precede  the 
paretic  and  anaesthetic  period, is  not  usually  present  in 
hysterical  paraplegia,  in  the  latter,  sudden  development 
of  the  paraplegia,  and  sudden  variations  in  its  distribution 
and  intensity,  often  serve  to  indicate  it.  Anaesthesia  and 
analgesia  may  have  a  distribution  inconsistent  with  the 
lesions  producing  paraplegia  of  structural  origin. 

It  musl  not  be  forgotten  that  hysteria  may  accompany 
organic  lesions,  and  should  not,  therefore,  be  taken  as 
proof  of  the  hysterical  nature  of  the  paralysis,  unless 
organic  lesions  can  be  excluded. 

Paraplegia  Dependent  cpos  [dba  is  a  form  de- 
scribed by  I>r.  J.  Russell  Reynolds.  Though  closely  al- 
lied to  hysterical  paralysis,  it  may  be  independent  of 
hysteria,  hypochondriasis,  and  simulation,  though  fre- 
quently associated  with  functional  debility,  anxiety,  and 
a  morbid  imagination.  "  Many  cases  of  paraplegia  fol- 
lowing railroad  accidents,"  says  Reynolds,  "  may  be 
classed  under  this  head  ;  the  attention  of  the  victim  being 
influenced  in  the  most  unfortunate  manner  by  the  Btories 
of  friends,  inquiries  of  his  physician,  the  talk  of  Ids  at- 
torney, and  the  sober  face  of  the  company's  physician." 

Pain,  distributed  in  a  manner  inconsistent  with  the  ana- 
tomical relations,  on  the  supposition  of  an  organic  lesion  ; 
spasm,  which,  however,  is  sometimes  relaxed  in  a  re 
markable  way  when  the  patient's  attention  is  directed 
elsewhere;  and  paralysis,  which  is  rarely  complete,  and 
almost  identical  with  a  voluntary  attempt  not  to  move  the 
parts,  or  to  move  them  with  care,  as  in  simulation,  are 
the  chief  features  of  the  affection.  The  removal  of  the 
morbid  idea,  i.e.,  thai  the  patient  is  paralyzed,  or  has 
a  severe  disease,  results  in  improvement  or  cure.  An 
award  for  damages  has  also  frequently  proven  a  valuable 
therapeul  ic  agenl  in  such  cases. 

Reflex  Paraplegia,  termed  by  older  writers  urinary 
paraplegia,  was  shown  bj  Brown  Sequard  to  follow  irri- 
tation not  only  of  the  genitourinary  tract,  but  also  of 
the  intestines  and  other  viscera  in  animals  He  attrib- 
uted it  to  an  anemia  of  the  cord,  due  to  contraction  of 
the  blood-vessels,  while  Charcot  considered  the  motor 
weakness  due  to  inhibitor)  action  of  the  Bensory  irrita- 
tion. While  we  must  admit  the  possibility  of  this  form 
oi  p  it  should  nol  be  forgotten  thai  organic  le- 

sions may  have  been  lost  Bight  of,  or  might  be  sufficiently 
slighl  to  be  transitory.  The  positive  evidence  of  some 
form  of  peripheral  irritation,  the  removal  of  which  has 
been  followed   b\   recovery,  is  tin- only  basis  on  which  it 

should  be  admitted,  and  then  only  in  the  absence  of  in- 
dications of  organic  disease. 

M\i  irial  oi,    In  1 1  i;miii  i. m    PARAPLEGIA  is  a  curi- 


ous  form   of   poliomyelitis  anterior,  which   recurs  with 
the   periodicity  of  intermittent    fever.      Alcoholic  pi 
plegia,  when  not  due  to  multiple  neuritis,  is  a  temporary 
affair,  following  an  alcoholic  debauch. 

The  anaemic  form  follows  iscbaemia  of  the  cord,  from 
pressure  on  the  abdominal   aorta,  and  from  pressun 
occlusion  of  the  iliac  arteries  within  the  pelvis,  or  isi  . 
mia  of  mUB(  les  ;  raie  conditions. 

The  indications  for  treatment,  where  paraplegia  i 
hose  adapted  to  the  correction  of  the  various  pan 

logical  processes  COHC<  rued  in  the  diseases  \\e    have   ( 

sidered.      More  than  a  brief  rixuim    would  carry   us 
yond    the  proper  limits  of  this  work.     In  the  irritatl 
stage  of  acute  meningi tic  and  myelitic  pro, 
the    first    essential.     The    reduction   of    hypera-mia, 
means  of  agents  supposed  to  cause  vasomotor  contract. 
such  as  ergot  and  belladonna,  and  tin  pain  by 

means  of  cutaneous  irritation,  as  the  actual  cautery,  b 
ters,  sinapisms,  cupping,  etc.,  and  aKo  by  morphia,  may 
be  attempted.     The  use  of  cold  to  reduce  inflammation  in 
spinal  cord  disease  is  an  uncertain  procedure,  concerning 
the  i'  a l  effects  of  which  we  know  but  little. 

In    the   destructive   stage  of   these   conditions,   when 
paralytic   and   anaesthetic  phenomena   are   present,  i 
may  still  bean  important  factor.     The  use  of  mercury, 
and  of  potassium  iodide,  may  be  of  service  in  this  period 
to  promote  the  absorption  of  exudations. 

In  later  stages  and  in  chronic  cases  the  use  of  toni 
iron,  strychnia,  arsenic,  etc.,  are  called  for.    Nitrate  of  sil- 
ver may  be  indicated.    Electricity  is  usually  to  be  avoided 
in  the  irritative  stage  of  an  acute  affection  ;  or.  if  used,  as 
for  the  relief  of  pain,  it  should  be  in  the  form  of  a  grad- 
ually increased  galvanic  current,  avoiding  interruption, 
for  the  paralysis,  the  interrupted  galvanic  and  the  faradio 
currents,  to  produce  muscular  contractions,  and  spinal 
applications  of  the  uninterrupted  galvanic  current,  an 
value,  as  are  also  massage  and  passive  movemei  I 
anaesthesia,  the  faradic  brush  i~  often  serviceable. 

Extreme  care  and  cleanliness  are  essential   in  all   CI 
of  paraplegia,  and  the  avoidance  of  pressure  and  irri 
tion  over  the  buttocks  and  sacrum,  on  account  of  the  dan- 
ger and  frequency  of  bed-son  s.      Attention  must  be  i 
to  the  bladder  ami   rectum.      Catheterization,  conducted 
w  ith  extreme  cleanliness,  may  be  necessary,  and  also  an- 
tiseptic irrigation  of  the  bladder.     Constipation  must  be 
prevented  by  cathartics,  enemas,  etc.     Compression-m; 
litis  from   caries,  dislocations,  fractures,  and  other  trau- 
matisms requires  appropriate  BUTgical  treatment. 

W.  /,'.  I'.irdsaU. 

PARASITES  are  those  creatures  that  depend  on  some 
organism  for  nourishment  and  lodging.  They  may  be 
either  vegetable  or  animal  (phyto-  or  zoo-parasites),  and 
maybe  found  upon  either  vegetables  or  animals.  But, 
rally,  in  medical  writings,  the  term  is  restricted  to  ani- 
mal parasites  li\  ing  on  or  in  animals.  Many  of  these  para- 
si!,  s  occupy  this  position  only  during  part  of  their  li-. 

The  proportion  of  different   kinds  of  animals  that  an 
parasites  varies  greatly.     Among  the  vertebrates  there 
are  almost   none,    while  of  insects,   crustaceans,  and 
pecially  worms,  there  are  extensive  groups  which  are 
ne  stly  or  entirely  parasites. 

If  the  animal  only  comes  on  a  neighbor  for  a  meal,  it  is 
called  a  "  temporary  "  parasite  ;  if  it  stays  for  a  lengthy 
period  or  a  life-time,  it  is  a  "  stationary  "  parasiti 
former  must,  of  course,  be  provided  with  locomotive  apt 
ratus  for  reaching  and  lea\  ing  its  host  (fleas) ;  for  the  lat- 
ter this  is  unnecessary  (taenia?),  but  it  has.  instead,  organ* 
assist  in  maintaining  its  place,  such  as  suckers,  or  hot 

Perhaps  there  is  no  species  of  tree  animal  that 
mi  asionally  troubled  with  parasites,  which,  again,  may  lie 
infested  with  their  own  parasiti  s.  No  matter  how  careful 
the  mother  may  be  of  her  offspring,  the  evil  companion 
will  find  it  out'.  Thus  the  tueloe,  or  bee  louse,  in  larval 
State  will  cling  to  a  bee  as  it  gathers  honey,  and  be  carried 
to  the  hive  to  be  deposited  in  a  cell  of  honey,  which  it 
devours,  thrivingon  the  food  intended  for  the  young  ' 

But  while  the  vertebrates  are  most  liable  to  pan 
the  invertebrates  arc  not  exempt  ;  the  ichneumon  fly  in- 
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l'iiraploiiia. 
I'ii  rasites. 


troduces  her  eggs,  by  means  of  a  long  ovipositor,  into  a 
healthy  caterpillar,  where  the  larvae  are  hatched  and  eat 
up  their  host. 

We  have  most  interest  in  the  parasites  affecting  man, 
of  which  we  know  about  fifty  varieties  ;  next,  in  those  of 
the  domestic  animals,  which  have  half  as  many,  or  more, 
with  which  we  are  acquainted.  Fortunately,  these  are 
not  all  found  in  one  locality'. 

These  parasites  infest  different  parts  of  the  body — skin, 
intestines,  muscles,  viscera,  brain,  and  eye  may  have 
their  special  enemies ;  even  the  embryo  does  not  always 
escape.  Of  course,  the  parts  most  frequently  infested  are 
those  most  accessible.  More  than  fhree-fourths  of  human 
parasites  are  found  on  the  skin  or  in  the  intestines.  But 
sometimes  a  particular  parasite  is  not  limited  to  one  organ. 
The  trichina  passes  from  the  intestine  to  the  muscles  ;  the 
echinococcus  passes  to  the  liver,  spleen,  lungs,  etc. 

Parasites  often,  perhaps  generally,  infest  one  host  at 

one  period  of  life,  another  at  a  subsequent  stage.     A 

parasite  which  exists  in  the  larval  stage  in   pork   and 

is  found  as  the  developed  tape-worm  in  man  and 

in  some  of  the  carnivora. 

Some  parasites  occur  so  rarely  in  certain  animals  that 
their  presence  is  exceptional,  while  the}'  are  common  in 
others.  Distoma  hepaticum  is  very  frequent  in  rumi- 
nants, but  very  unusual  in  man.  Strongylus  gigas  is 
also  very  rare  in  man,  but  common  in  beasts  of  prey. 

Some  parasites  have  lungs,  and  require  an  opportunity 
for  breathing  (as  fleas,  lice,  maggots,  etc.),  and  they  must 
remain  on  the  surface  or  in  such  places  as  are  accessible 
to  the  air,  as  in  wounds,  the  meatus  of  the  ear,  under 
the  prepuce,  etc. 

Parasites  may  be  divided  into  ecto-  and  ento-parasites 
(or  entozoa),  which  words  explain  themselves.  The 
former,  living  on  the  surface  and  often  leaving  one  host 
for  another,  have  organs  of  locomotion,  or,  where  these 
are  deficient,  they  have  organs  for  attaching  themselves 
to  their  host ;  of  course,  the  breathing  apparatus  must 
correspond  with  that  of  the  host.  Living  on  the  surface, 
the  parasite  must  have  a  mouth  fitted  for  eating  epidermis 
(as  some  lice)  or  for  biting  through  the  skin  to  reach  the 
blood  or  other  juices  (as  fleas,  mosquitoes,  etc.),  as  well 
as  a  suction-apparatus.  Of  the  internal  parasites  few 
need  such  mouths,  unless  (as  Anchylostomum  duodenale) 
they  bore  into  the  intestinal  walls  for  blood;  they  usu- 
ally take  in  fluids  from  the  contents  of  the  intestines,  and 
even  these  are  sometimes  absorbed  through  the  skin,  as 
is  the  case  in  tape- worms. 

Entozoa  (from  £vt6s,  within,  and  (dov,  animal)  is  a 
name  given  to  animals,  chiefly  worms,  living  in  man  or 
other  animals.  They  inhabit  not  only  the  intestines,  but 
all  parts  of  the  body.  Those  that  have  been  observed 
are,  of  the 

Nematodes:  1,  Filaria  medinensis,  in  the  cellular  tis- 
sue :  2,  Filaria  bronchialis,  in  the  bronchial  glands  ;  3, 
Filaria  oculi  humani  and  cysticercus,  in  the  crystalline 
-ens;  4,  Trichocephalus  dispar,  in  the  cajcum  ;  5,  Spirop- 
tera  hoininis,  in  the  bladder  ;  6,  Strongylus  gigas,  in  the 
kidneys;  7,  Ascaris  lumbricoi'des,  aucf  8,  Ascaris  alata, 
in  the  small  intestine  ;  9,  Oxyuris  vermicularis,  in  the 
rectum  ;  10,  Anchylostomum  duodenale,  small  intestine  ; 
11,  Trichina  spiralis,  in  the  muscles. 

Among  the  Arachnidm  are :  12,  Pentastoma  taenoides  and 
constrictum,  in  the  small  intestine  and  liver,  in  Egypt. 

Tr,  matodes:  13,  Tetrastomarenale,  kidney  ;  14,  Distoma 
hepaticum,  bile-ducts;  15,  Distoma  lanceolatum,  bile- 
ducts  ;  16,  Distoma  oculi  humani,  crystalline  lens  ;  17, 
Distoma  heterophyes,  small  intestine,  in  Egypt;  18,  Dis- 
toma haematobium,  vena  porta,  Egypt ;  19,  Polystoma 
penguicola,  ovary  (?) ;  20,  Polystoma  venarum,  tibial 
veiu(?);  21,  Monostoma  lentis,  crystalline  lens. 
_  Cestoids:  22,  Bothriocephalus  latus,  and  23,  Taenia  so- 
lium, small  intestine  ;  24,  Taenia  nana,  small  intestine  and 
liver,  Egypt ;  25,  Cysticercus  celluloste,  all  tissues  ;  2<i, 
Cysticercus  visceralis  ( ?) ;  27,  Echinococcus  homiuis,  in 
the  liver  and  other  parts. 

If  the  entozoon  enters  the  firmer  tissues  of  tire  body  it 
sometimes  becomes  encysted,  the  cyst  being  formed  from 
the  connective  tissue  of  the  part  in  which  it  has  located  ; 


this  cyst,  being  supplied  with  blood-vessels,  furnishes 
nourishment  to  the  parasite,  which  may  remain  in  this 
condition  for  years. 

For  a  long  time  it  was  supposed  that  many  parasites 
(worms,  larva')  were  developed  by  spontaneous  genera- 
tion. But  when  the  microscope  revealed  minute  beings 
in  eartja  and  water,  where  their  existence  had  not  been 
suspected,  this  doctrine  hist  ground. 

Among  other  things,  the  discovery  in  water  of  a  tape- 
worm (which  infests  the  stickleback)  induced  the  belief 
that  these  beings  existed  free  and  were  taken  in  by  other 
animals.  Pallas  said  there  could  be  no  doubt  that  eggs 
of  intestinal  worms  were  sown  outside  of  the  body,  and 
there  underwent  changes,  to  become  worms  when  again 
taken  into  the  body  with  food  or  drink. 

Kuchenmcister,  by  feeding  animals  with  the  segments 
of  tape-worms,  discovered  the  subsequent  changes. 

The  period  of  sexual  maturity  and  propagation  usually 
occurs  during  the  time  of  their  parasitic  life,  and  where 
only  one  sex  is  found  as  a  parasite,  it  is  the  female.  The 
external  parasites  are  born  and  may  grow  up  in  the  same 
place,  but  the  entozoa  do  not.  It  has  been  supposed  that 
the  Oxyuris  vermicularis  Avas  an  exception  to  this  rule, 
and  that  its  eggs  were  hatched  out  in  the  place  where 
they  escaped  from  the  mother  ;  but  this  seems  to  have 
been  disproved,  and  it  would  appear  hardly  probable 
that  there  should  be  this  exception  to  a  general  rule. 

Generally  the  eggs  of  entozoa  escape  from  the  intestine 
and  are  then  swallowed  by  other  animals.  Their  shells 
are  digested  by  the  new  host,  and  the  embiyo  is  freed. 
So  the  liability  to  infection  may  depend  on  the  digestive 
power.  Eggs  of  tape-worm  will  thus  be  freed  by  mam- 
mals, but  not  by  frogs  or  other  cold-blooded  animals 
whose  digestion  is  feebler.  When  the  young  parasite 
has  found  its  host  it  loses  the  organs  intended  for  use  out- 
side, such  as  cilia,  fins,  eyes,  etc. 

When  the  proglottides  of  tape-worm  are  dropped  with 
the  faeces  (of  the  carnivora)  they  are  full  of  eggs  and  ac- 
tive ;  they  ma)'  crawl  out  and  attach  themselves  to  grass  or 
shrubs,  and  then  be  eaten  by  the  herbivora,  and  the  eggs 
will  then  pass  through  another  stage  of  development,  to 
go  again  into  the  carnivora  and  become  tape-worms. 

Active  parasites  may  choose  proper  localities  for  laying 
their  eggs.  Horse-flies,  for  instance,  lay  theirs  on  the 
hair,  where  the  horse  can  lick  them  off  and  thus  carry 
them  to  his  stomach.  The  ichneumon  fly  has  an  oviposi- 
tor for  introducing  its  eggs  into  the  body  of  its  victim. 

Where  there  is  so-called  "  chance  "  about  the  eggs  find- 
ing, or  being  found  by,  their  proper  host,  the  eggs  make 
up  by  their  numbers  for  the  chances  against  them. 

If  a  tape-worm  lives  for  two  years  it  produces  about 
1,600  links,  each  with  upward  of  53,000  eggs,  or,  alto- 
gether, about  85,000,000  ;  and,  of  course,  unless  the  num- 
ber of  developed  tape-worms  were  to  increase  enormously, 
only  one  or  a  very  few  of  all  these  eggs  could  develop 
into  a  tape-worm. 

Van  Beneden  says:  "These  tape-worms  are  found  in 
all  the  vertebrate  classes.  An  herbivorous  animal  usu- 
ally serves  as  a  vehicle,  but  it  more  frequently  carries, 
besides  its  passengers,  species  which  are  peculiar  to  it- 
self. As  the  carnivorous  animal  is  not  intended  to  be 
eaten,  like  the  herbivora,  it  cannot  serve  as  a  vehicle,  and 
if  by  chance  its  muscles  enclose  some  passenger,  he  has 
lost  his  way,  and  that  forever." 

As  a  rule,  the  life  of  parasites  is  passed  with  two  ho^ts  ; 
with  one  during  youth,  with  another  during  the  period 
of  sexual  maturity.  Sometimes  these  hosts  are  merely 
different  individuals  of  the  same  species. 

Parasites  may  cause  symptoms  by  their  mere  presence 
as  foreign  bodies  (as  rolls  of  lumbricoids  obstructing  in- 
testines), by  interfering  with  nutrition,  and  in  various 
ways.  The  London  Medical  Times  <nt<i  Gazette,  Febru- 
ary 17,  1883,  contains  an  article  by  Dr.  Manson  on  Fila- 
ria sanguinis,  and  some  editorial  comments  on  the  paper, 
calling' attention  to  the  fact  that  this  is  the  first  time  that 
disease  of  the  parasite  has  been  shown  to  cause  disease 
of  its  host  (see  article  on  Filaria  sanguinis). 

Under  the  head  of  "Protozoal  Parasites,"  Cobbokl 
treats  of  bacteria  which  in  some  shape  arc  said  to  be 
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pn  -■  nl  in  the  blood  ol  patients  Buffering  from  a  variety 
(.1  diseases.  Ii  seems  to  have  been  proved  thai  various 
infections  are  due  to  them  It  is  claimed  thai  they  are 
the  cause  of  anthrax,  cerebrospinal  meningitis,  cholera, 
erysipelas,  diphtheria,  glanders,  gonorrhoea,  hydropho- 
bia, inii  i mini  ni  and  rel  measles,  pertussis, 
latina,  small  pox,  Byphilis,  tuberculosis,  typhoid  and 

Pasteur  and  others  assert  thai  cultivating  tin  se  bacteria 
in  certain  ways  weakens,  withoul  changing,  their  char- 
acters; and  thai  inoculating  healthy  subjects  with  a 
tions  of  graduallj  increasing  activity  will  protect  the  re 
cipienl  from  the  disease  caused  by  the  special  bacteria. 
Al  presenl  this  enticing  theory  has  hardly  been  suffi- 
cient l  to  justify  us  in  accepting  ii  fully.  Bui 
should  time  establish  it,  man  may  defy  a  I  must  everything 
but  traumatism,  Charles  E.  Hockley. 

PAREIRA  BRAVA  (Pareira,  V.  8,  Ph.;  Pareira  Radix, 
Br.  I'll  i.     The  root,  and  frequently  the  stem,  oiChondo- 

Iron  tomentosum  Ruiz<&  Pavon, Order,  ifenisperma 
This  N  a  tall,  soft-wooded,  large-leaved,  climbing  shrub, 
with  dioecious  flowers,  ami  grape-like  fruits.  Tin-  leaves 
are  broadly  con  late,  t  wentv-th  e  or  thirty  centimetres  long, 
ami  grayish-woolly  beneath,  giving,  from  this  circum- 
stance, rise  to  the  specific  name  of  tin-  plant.  Tin-  Bowers 
arc  small,  regular  ;  calyx  nl'  several  whorls  of  sepals  in  six 
rows,  tin-  outer  minute,  the  inner  progressively  larger; 
innermost  rounded,  concave,  imbricated  in  the  bud.    Pet 

als  -ix,  -mailer  than  the  inner  sepals;  .stamens  six,  car- 
pels also  six.  embryo  curved.  The  stamens  or  pistils  are 
abortive  in  tin  fertile  and  sterile  flowers,  respectively. 

This  vine  is  a  native  of  Smith  America,  where,  espe- 
cially in  Brazil,  it  is  in  extensive  employment  as  a  medi- 
cine. It  was  tirst  introduced  to  the  notice  of  physicians  in 
Europe  aboul  two  hundred  years  ago,  and  alter  a  period 
of  neglecl  was  again  broughl  forward  in  the  early  part  of 
this  century.  It  is  very  little  used  at  present — at  least 
in  this  country.  During  this  period  there  have  been  sev- 
eral other  closely  related  products  from  allied  genera 
imported  as  l'areira  Brava,  adding  much  to  the  botanical 
confusion  in  regard  to  its  .source.  The  "falsi'  Pareiras" 
appear  to  have  about  the  same  amount  of  doubtful  use- 
fulness as  the  genuine. 

Descbtption. — "In  cylindrical,  somewhat  tortuous 
pieces,  about  four  to  six  inches  in  to  15  centimetres) 
long, 'varying in  thickness  from  three  fourths  of  an  inch 
to  tour  inches  (2  to  111  centimetres);  externally  dark 
brownish-gray,  with  transverse  ridges  and  fissures,  and 

longitudinal  furrows;  internally  pale-brown,  the  fresh- 
cut  having  a  waxy  lustre  ;  hark  thin,  wood  porous,  in  two 
or  more  somewhat  irregularly  concentric  circles,  and  with 
distinct  medullary  rays  ;  inodorous  and  bitter"  (TJ.  S.  Ph.) 

Composition. — The  only  definite  principle  obtained 
from  this  root— one,  too,  which  exists  also  in  the  false 
Pareiras— is  buxiru  (bibirine.  pelosine),  a  bitter,  some- 
what   tonic   alkaloid,  found   also   in  several   other  plants 

whose  parts  arc  occasionally  used  in  medicine. 

Ac  1  io\  \\n  Uses.-  Pareira  is  possibly  tonic,  bul  is 
never  used  with  this  property  in  view.     It  is  regarded 

b\  a  g I  many  physicians  as  a  stimulant  diuretic,  with- 
out verj  good  reason;  it  is  occasionally  given  in  chronic 
cystitis,  and.  as  is  claimed,  with  benefit,  but  does  not.  on 
the  whole,  command  much  confidence.  The  buxine  it 
contain-  does  not  appear  to  p,,ssrss  the  qualities  claimed 
for  l'areira. 

Administration,      a    Fluid  Extract  n  Pa- 

reira Fl 'i  ill  a  in .  Y.  S.  Ph.)  is  prepared;  dose  from  four 
to  six   cubic  centimetres  (3j.   ad    3ij-)     A  decoction 

would  also  be  a  desirable  form. 

Allied  Plants. — The  false  Pareiras  have  been  suf- 
ficiently referred   to  ;  lhc\  all  are  the  product   of  neigh- 
boring  genera.     The   order,  which   is  moderately  lai 
consists  principally  of  tropical  climbers,  generally  bitter. 
sometimes  narcotic  and  poisonous.     J  palmala 

Rliers  is  the  source  of  Cali  icba(U.  8.  Ph.),  Jfi  nispt  rmum 
■  of  Canadian  Moonaeed  (Menispi  rmi  \i .  U.  S 
Ph  '.  and  A  mi, ni rdi  panicu         I 
dicut   Pll  EtOTOXTN,  I     8.  Ph.). 


Aii  11  i)    Drugs.     The    uncertain    action    of    Pareira 
makes  these  difficult  to  arrange  with  accuracy,  Bccho 
I'va   1'itsi,   Cleavers,   Coich-gkass.  and  many 
things  are  given  in  the  same  class  ol  diseases. 

W.  P.  R 

PARNASSUS    SPRINGS.     /  Pueblo  County, 

Col.;  Pott  Office,  South  Pui   ilo    Pueblo  County,  < 

Access.     Bj    the   Denver  &   Jiio  Grande   Railw 
thence    by  conve\  ance   to  the  sprii 
miles  distant. 

A  \  ILY8I8.— <  me  pint  conlaii  -  1 ". .'    F.) : 

Gra 

I  soda 8  '33 

Carbonate  of  magnesia 

Carbonate  of  iron I 



mate  of  litliia , 

11  ide  of  sodium 

; 



Silica 

Total ! 

A  n  alkaline  ehal\  beale  water. 

These  springs  are  situated  southeast  of  Central  < 
do.     There  are  no  improvements  at  present.     G.  D.  F. 

PAROTID  GLAND,  WOUNDS  AND  NEW- 
GROWTHS  OF.  Owing  to  its  situation,  protect 
it  is  by  bony  ridges,  the  parotid  gland  is  not 
wounded,  except  as  it  may  be  involved  in  extensive  in- 
juries of  the  side  of  the  face  and  the  jaw.  Cases  ban 
been  reported,  however,  of  wounds  of  the  gland  from 
bullets,  pieces  of  glass,  scissors,  sword-thrusts,  etc.  A 
foil  has  been  known  to  enter  the  mouth  and  wound  the 
parotid  on  its  inner  surface  ;  in  such  a  case,  of  course, 
the  lower  portion  only  of  the  gland  would  lie  injured. 

The  escape  of  saliva  from  the  wound  in  this  region  il 
an  evidence  that   the  gland  is  injured.     This.  h« 
becomes  evident  only  after  the  flow  of  blood  has  , 
It  is  shown  by  a  dribbling  of  a  thin,  < .  >  1  <  irless  fluid,  which 
is  increased  in  amount  by  mastication  or  any  mov< 
of  the  jaw,  and  also  by  the  presence  in  the  mouth  1 
Substance  of  pronounced  taste.      If  the  facial  nerve  i-  in- 
jured, there  will  be  paralysis  on  that  side,  which  will  be 
complete  or  uncomplete  as   the  trunk  ol   the   nerve  or 
merely  one  of  its  branches  has  been  divided.     Ti 
usually  aUo  more  or  less  anaesthesia  on  the  same  - 
the  face.     This  and  the  paralysis  may  disappear,  but  the 
latter  will    persist    if  there  have   been  extensive   loss  of 
substance,  as  after  a  contused  wound  of  the  | 

Haemorrhage,  if  it  be  small  in  amount  and  if  the  wound 
appear  to  be  superficial,  is  of  no  significance  and 
occasion  no  uneasiness.  But  it  is  far  otherwise  if  the 
How  is  profuse,  and  if  it  is  known  that  the  wounding 
body  has  penetrated  deeply,  for  the  external  carotid  ar- 
tery passes  through  the  gland,  and  the  internal  carotid 
and  vertebral  arteries  and  the  jugular  veins  lie  in  the 
immediate  vicinity,  where  they  may  easily  be  injured  by 
any  penetrating  body.  It  may  1m-  a  difficult  matter,  or 
even  impossible,  to  determine  with  certainty  which  one 
or  11. ore  of  these  important  vessels  may  have  been  in- 
jured. Wounds  of  the  external  or  internal  jugular  may 
be  recognized  by  the  venous  character  of  the  haemor- 
rhage, and  also  by  the  fact  that  the  How  is  increased  by 
pn  s~ure  exerted  on  the  \eiii  below  the  seat  of  the  injury. 
It  is  a  more  difficult  problem  to  determine  which  of  the 
three  large  vessels  i-  wounded  when  the  character  of  the 
haemorrhage  is  arterial.  The  direction  and  extent  of 
the  wound  should  be  taken  into  account  in  makiii_ 
agnosis.  If  the  offending  body  has  entered  posteriorly. 
passing  under  the  sterno-cleido-mastoid  muscle  in  the 
direction  of  the  transverse  processes  of  the  cervical  ver- 
tebra}, it  may  be  assumed  that  the  vertebral  arten 
one  from  which  the  bleeding  comes.  When  the  direction 
of  the  wound  is  transverse,  passing  from  behind  forward 
under  the  ramus  of  the  jaw  ,  it  is  most  probable  that  the 
external  carotid  artery  has  been  opened.  If  the  penetrat- 
ing body  has  entered  deeply  in  the  depression  behind 
the  ramus  uf  the  jaw,  the  resulting  haemorrhage,  if  pro- 
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fuse,  is  probably  from  the  internal  carotid  artery.  If 
pressure  on  the  common  carotid  artery  causes  a  marked 
diminution  in,  or  arrest  of,  the  flow,  it  will  be  possible  to 
exclude  injury  of  the  vertebral  artery  ;  but  if  the  bleed- 
ing is  not  entirely  arrested  by  such  pressure,  it  does  not 
necessarily  follow  that  the  vertebral  is  wounded,  as  haem- 
orrhage may  continue  through  the  anastomotic  branches. 
If  the" pulsations  in  the  superficial  temporal  artery  on  the 
side  of  the  injury  are  markedly  weakened  or  abolished, 
the  external  carotid  may  he  known  to  have  been  wounded: 
hut  if  the  pulsations  are  only  a  little  weaker  than  those  of 
the  corresponding  artery  on  the  opposite  side,  no  certain 
conclusions  can  be  drawn,  since  there  is  often  a  slight 
difference  normally  in  this  respect  between  the  two  sides. 

In  wounds  of  the  parotid  gland,  the  first  indication  is 
to  arrest  the  haemorrhage.  If  one  of  the  large  arterial 
trunks  is  divided  it  will,  in  most  cases,  he  necessary  to 
resort  to  ligature.  Sometimes,  though  rarely,  it  may  he 
possible  to  seize  the  divided  ends  of  the  vessel  and  ligate 
them  in  situ.  But,  owing  to  the  narrowness  of  the  space 
io  which  it  is  possible  to  work,  this  procedure  will  not 
often  be  feasible,  and  then  the  vessel  or  vessels  must  be 
ligated  in  continuity.  The  advice  and  practice  of  sur- 
geons differ  in  regard  to  the  method  to  be  adopted  in 
such  a  case.  Some  advise  ligature  of  the  common  car- 
otid only,  when  it  is  one  of  its  branches  that  is  wounded, 
while  others  prefer  to  tie  the  common  carotid  and  one  of 
its  branches  near  the  point  of  bifurcation  ;  others,  again, 
advise  ligation  of  both  the  internal  and  external  carotids. 
It  would  seem  better  to  ascertain  first  which  vessel  is 
injured,  and  then  ligate  that  one  only.  If  it  is  impossible 
to  determine  at  once  from  which  branch  the  haemorrhage 
occurs,  it  has  been  recommended  to  tie  first  the  external 
carotid,  and  then,  if  the  flow  is  not  arrested,  to  proceed 
to  the  ligation  of  the  internal  carotid.  Some  prefer  to 
expose  both  branches,  and  then  to  ligate  the  one  which 
compression  has  shown  to  be  the  source  of  the  bleeding. 
If  this  does  not  arrest  the  haemorrhage,  the  common  car- 
otid should  be  tied.  In  the  unusual  event  of  a  wound  of 
the  vertebral  artery,  this  vessel  may  have  to  be  ligated. 
The  artery  has  been  ligated  in  the  first  part  of  its  course 
in  cases  of  this  kind,  and  it  has  also  been  tied  within  the 
vertebral  canal  after  the  removal  of  one  of  the  trans- 
verse processes.  In  the  case  of  a  wound  of  this  artery  it 
has  also  been  proposed  to  drive  a  plug  in  between  two 
of  the  transverse  processes,  thus  compressing  the  vessel. 
In  some  cases  of  injury  of  one  of  the  carotid  branches 
the  haemorrhage  may  persist,  even  after  ligation  of  the 
common  carotid,  through  the  anastomotic  branches.  Re- 
course must  then  be  had  to  strong  compression,  cold,  the 
thermo-cautery,  and  even  styptics  if  all  other  means  fail. 
As  a  last  resort,  it  has  been  proposed  to  extirpate  the 
gland  so  as  to  gain  access  to  the  collateral  branches  from 
which  the  bleeding  proceeds.  This  would,  of  course, 
result  in  permanent  facial  paralysis. 

When  the  haemorrhage  is  slight  and  it  is  certain  that 
no  large  vessels  have  been  wounded,  an  attempt  should 
he  made  to  obtain  union  by  first  intention.  After  the 
wound  has  been  carefully  cleansed  and  all  bleeding  has 
ceased,  the  divided  surfaces  are  to  be  approximated,  and 
retained  by  sutures  under  an  antiseptic  dressing.  We 
may,  in  this  way,  hope  to  secure  reunion  of  the  facial 
nerve,  if  it  has  been  divided,  and  thus  effect  a  cure  of 
the  resulting  paralysis.  In  the  case  of  a  lacerated  wound 
of  the  parotid,  it  has  been  suggested  to  remove  a  thin 
portion  from  each  surface  of  the  wound  and  then  ap- 
proximate the  parts  in  the  hope  of  securing  primary 
union.  Or,  if  this  procedure  is  not  thought  advisable 
in  a  given  case,  the  wound  may  be  left  to  heal  as  it  will, 
and  the  salivary  fistula  which  will  probably  result  can 
be  treated  subsequently.  A  fistula,  however,  less  com- 
monly follows  a  wound  of  the  gland  itself  than  it  does  a 
wound  of  Steno's  duct.  After  the  edges  of  the  wound 
have  been  approximated  and  retained  by  sutures,  the 
head  should  be  bandaged  so  as  to  prevent  all  motion, 
being  held  slightly  flexed  ;  and  talking,  mastication,  and 
other  movements  of  the  jaw  should  be  forbidden.  Only 
liquid  food  is  to  be  allowed,  and,  if  necessary,  the  pa- 
tient's strength  may  be  maintained  by  nutrient  enemata. 


Inflammation  of  the  gland  may  follow  a  wound,  es- 
pecially a  contusion.  The  symptoms  will  lie  the  same 
as  those  of  parotiditis  from  any  other  cause  (sec  articles, 
Mumps,  and  Salivary  Glands,  Diseases  of). 

New-growths. — Of  the  benign  tumors  of  the  parotid 
gland  there  are  but  few  which  are  of  pure  form,  most 
of  them  being  so-called  mixed  tumors,  combinations  of 
chondromata,  myxomata,  sarcomata,  and  fibromata,  in 
varying  proportions,  and  many  also  containing  cysts  oi 
greater  or  less  size.  Sometimes  patches  of  carcinoma- 
tous formation  are  seen  within  otherwise  tjenigD  tumors. 
These  mixed  tumors  are  more  frequently  encountered  in 
the  parotid  gland  than  in  any  other  part  of  the  body,  ex- 
cept, possibly,  the  ovary. 

The  following  table,  from  C.  O'.  Weber,  indicates  the 
relative  frequency  with  which  the  different  neoplasms 
occur  in  this  region  :  Enchondromata,  28  ;  carcinomata, 
26  ;  fibrosarcomata  (mixed  tumors),  20  ;  fibromata,  6  ; 
cystomata,  5  ;  melanotic  adeno-sarcomata,  4  ;  sarcomata, 
3 ;  myxomata,  3. 

Cysts. — Simple,  salivary,  hydatid,  dermoid,  and  san- 
guineous cysts  have  been  met  with  in  the  parotid  gland. 
They  are,  however,  not  very  common,  occurring  alone  , 
though,  as  stated  above,  they  are  a  not  infrequent  compli- 
cation of  other  tumors.  Salivary  cysts  are  seldom  larger 
than  a  hen's  egg ;  but  they  sometimes  undergo  a  tem- 
porary enlargement  during  movements  of  mastication. 
They  are  seated  beneath  the  aponeurosis,  are  fluctuating, 
slightly  movable,  not  translucent,  and  non-adherent  to 
the  skin.  They  are  more  commonly  single,  but  are 
sometimes  multiple.  Simple  cysts  are  translucent,  usu- 
ally very  mobile,  fluctuating,  of  rather  slow  growth,  and 
do  not  increase  in  size  during  mastication.  When  the 
nature  of  the  cyst  is  doubtful,  a  portion  of  its  contents 
may  be  removed  by  aspiration  with  the  needle  of  a  hy- 
podermic syringe ;  the  contents  of  a  salivary  cyst  are 
clear,  amber-colored,  and  slightly  viscid,  while  those  of 
a  simple  cyst  are  watery.  Sanguineous,  dermoid,  and 
echinococcus  cysts  are  rare,  though  examples  of  each 
have  been  seen  and  recorded. 

Calculi  may  be  formed  in  Steno's  duct  or  in  the  gland 
itself.  They  are  characterized  by  a  swelling  and  by  the 
presence  of  a  hard  body.  When  present  in  Steno's  duct, 
the  orifice  of  the  duct  is  patulous,  and  the  stone  can  often 
be  detected  by  the  introduction  of  a  probe  into  the  canal. 
The  bodies  may  be  removed  by  an  incision  from  the 
interior  of  the  mouth  along  the  line  of  the  duct. 

Lvpomata  of  the  parotid  region  may  be  situated  upon, 
beneath,  or  within  the  gland.  They  are,  however,  ex- 
tremely rare,  although  the  interstitial  glandular  tissue  is 
moderately  rich  in  adipose  tissue.  It  is  not  very  un- 
common, however,  to  find  lipomatous  areas  in  the  mixed 
tumors. 

Angiomnta  are  occasionally  seen  in  this  region.  They 
are  usually  congenital,  and  are  formed  by  the  gradual 
dilatation  of  the  arterial  or  venous  capillaries,  which  dis- 
place the  glandular  tissue.  They  sometimes  go  on  to 
the  formation  of  cavernous  tissue.  An  angioma  presents 
as  a  pulsating  tumor,  which  is  increased  in  volume  by 
crying  or  forced  expiration,  and  is  reduced  by  pressure. 
The  treatment  consists  in  graduated  pressure,  followed, 
if  unsuccessful,  by  ligature  of  the  external  carotid  artery. 
Extirpation  of  the  growth  has  been  recommended  when 
other  means  fail. 

Vibromata  may  exist  as  distinct  tumors,  or  there  may 
be  a  new-growth  of  fibrous  tissue  mixed  with  the  normal 
glandular  substance.  They  not  infrequently  contain  one 
or  more  cysts,  occurring  as  a  result  of  compression  of 
the  ducts  by  the  fibrous  tissue.  They  are  found  as  hard, 
resistant  tumors,  rose-colored,  or  of  a  pearly  tint  on  sec- 
tion, and  very  slightly  vascular. 

Myxomata,  occurring  alone,  are  rare,  but  are  more 
commonly  met  with  in  the  mixed  forms  with  en  chon- 
droma and  sarcoma.  They  are  soft,  gelatinous,  fluctuat- 
ing masses,  containing  a  thick,  transparent  fluid,  which 
may  be  obtained  in  considerable  amount  by  scraping  the 
cut  surface  of  the  tumor.  They  may  be  clearly  defined 
tumors,  or  may  merge  gradually  into  the  neighboring 
tissues. 
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Enchondromaia   «  to   l"-   very 

mon  in  the  parotid  gland  bul 
form  at  leaat,  of  frequent  occurrence     cartilage  is,  bow- 
evei    fo  hi. I  in  nearly  all  parotid  tumon      <  artilaginous 
tumors  usually  appear  early  in  lifi  «e  ol  the  par 

otid  gland  are  said  to  be  exceptional  in  this  respect,  ap- 
ring  more  commonly  in  early  or  middle  adult  life. 
They  occur  as  firm,  elastic  tumors,  rarely  larger  than  an 
or  the  closed  fist,  smooth  on  the  surface  or  nodu- 
lated, usually  encapsulated,  though  sometimes  adhi 
to  the  surrounding  tissues,  and  occasionally  connected  by 
a  Blender  pedicle  to  the  external  auditory  canal.  Tiny 
are  no)  infrequently  found  with  calcareous  concretions 
and  bony  formations  in  ilicir  interior.  Extirpation  oi  a 
cartilaginous  tumor  Is  usually  comparatively  easy  of  ac- 
complishment. 

Adenomata  are  nol  often  encountered  in  1 1 1 « -  parotid 
gland  as  independent  tumors,  though  it  is  not  unusual  to 
timl  Borne  increase  in  the  glandular  elements  along  with 
ii<-\\  growths,  at  least  in  the  earlj  Btages.  An  adenoma 
may  be  acinous  or  tubular,  according  as  the  tumor  has 
arisen  from  the  glandular  acini,  or  from  the  ducts  lead- 
ing therefrom.  The  tumor  is  tolerably  firm,  nodular, 
uon-adherent  to  the  skin,  but  usually  not  Btrictly  separ- 
able from  the  surrounding  tissues. 

Sarcomata,  when  small,  are  firm  in  consistence  ;  when 
(they  may  grow  to  a  very  great  size),  they  are  soft, 
vascular,  tabulated,  and  often  contain  cysts — cysto-sar- 
comata.  These  tumors  rarely  occur  in  a  pun-  type,  but 
are  found  mixed  with  cartilaginous,  fibrous,  and  myxom- 
atous growths.  The  melanotic  sarcoma,  which  is  Been 
exceptionally,  grows  with  considerable  rapidity,  contracts 
adhesions  with  the  skin,  and  then  ulcerates, 

[/ynyphadenomata  and  lympho-sarcomata  are,  when  of 
small  size,  hard  and  smooth  ;  but  when  large,  they  may 
become  soft  as  a  consequence  of  the  interstitial  haemor- 
rhage which  nol  uncommonly  occurs.  In  the  more  ad- 
vanced stages  they  may  contract  adhesions  with  the  skin 
and,  at  a  later  period,  ulcerate.  On  section  the  tumors 
are  seen  to  be  soft  and  grayish  in  color,  and  yield  a  milky 
fluid  on  being  scraped  ;   here   and  there  are  seen   Inemor- 

rhagic  foci  filled  with  black  blood.     The  neighboring 
Lymphatic  glands  may  become  involved  in  Lymphadei is. 

Garcinomata  arc  seen  as  epithelial,  scirrhous,  and  111 
cephaloid  tumors.  They  occur  later,  as  a  rule,  than  the 
non-malignant  neoplasms.  The  epithelial  are  the  least 
malignant  of  the  three  varieties,  and  may  exi-t  a  consid- 
erable time  before  involving  the  neighboring  tissues,  be 
ing  of  comparatively  slow  growth.  There  arc  two  varie- 
ties, the  pavement  and  the  tubular,  the  latter  being  the 
more  common.  They  form  usually  rather  firm  and  elas- 
tic tumors,  roundish  or  oval  in  shape,  of  smooth  or  lobu- 
lar outline,  and  not  well  marked  off  from  the  surrounding 
healthy  tissues.  In  the  later  stages  tin-  nerves,  vessels, 
and  integument  become  involved,  and  ulcerations  are 
formed. 

Scirrhous  and  enocphaloid  tumors  are  of  much  more 
rapid  growth  than  the  epithelial  forms,  and  in  every  way 
display  a  much  greater  malignancy  ;  they  contract  adhe- 
sion's with  the  skin  early,  and  quickly  invade  the  neigh- 
fa  >riu:r  purl-.  There  is  severe  pain  from  the  implication 
of  the  nerves,  and  facial  paralysis  is  common ;  the  attach 
ments  formed  to  the  muscles  and  periosteum  of  the  jaw 

der  masticator}  movements  difficult  :  and  tin-  -kin  bi 
comes  ulcerated,  the  ulcers  presenting  exuberant  granu- 
lations which  bleed  easily,  and  are  the  source  of  a  foul, 
ichorous  discharge.      The  cancerous   cachexia   is  early 

developed,  and    the  prognosis    is    bad.   the  only  hope,  ami 

that  a  pour  one.  being  in  extirpation  of  the  neoplasm  at 
its  \ ery  commencement, 

The  diagnosis  of  tumors  in  the  parotid  region  is  not  al- 
ways easy,  and  it  is  sometimes  even  difficult  to  determine 
whether  the  gland  is  involved  or  not,  Tumors  originat- 
in  the  gland  push  up  the  lobe  Of  the  car  and  may.  at 
tie-  -ante  time,  be  felt  from  the  mouth.  The  benign  tu- 
mors grow  much  more  slowly  than  do  the  malignant 

Igh  even  the  latter  arc  usually  less  rapid  in  their 

development  than  are  similar  neoplasms  in  other  parts. 
The   malignant   growths  more  quickly   form   adhesions 


with  the  neighboring  ti-sue-.  though  even  the  benign  tu- 

idbesions   alter  a   time  :   the    latter 
i  ver,  do  not    usual  1 J   involve   the  skin  or  go  on  to  ulcera- 
tion.     The  benign  tumors  appear  earlier  in  life,  as  a  rule, 
than  do  the  cancerous  growths,  the  latter  seldom  affect 
ing  individuals  under  fortj  years  ol  age. 

The  treatment  <<i  tumors  of  the  parotid  gland  ci 
in  partial   or  total  extirpation.      In  older  to   be  of  avail, 
i;    must    be    done    eail\.   before    adhesions    have 

■  I  with  the  neighboring  parts,  as  after  this  has  taken 
place  little  permanent  benefit  can  be  anticipated  fro 
dative  measures.  It  i-  often  impossible,  indeed,  even  in 
the  early  M:i;r>.  to  remove  the  whole  of  the  new-growth, 
especially  when  it  has  originated  in  the  lower  portion  a] 
the  gland,  by  reason  of  the  proximity  or  involvement  of 
the  large  vessels  and  the  trunk  of  the  facial  nerve.  The 
operation  i-  very  difficult  at  the  best,  and  it  is  impossible 
toavoid  injury  to  some  of  the  branches,  at  least,  of  the  fa- 
cial nerve.  The  knife,  galvano-cauteiy,  or  6craseur  may 
be  employed  according  to  the  judgment  of  the  operator, 

and  the  indications  in  each  individual  Case.  Simpli 
may  be  treated  by  removal  of  the  fluid  and  the  iniectioa 
of  tincture  of  iodine  or  carbolic  acid,  by  the  introduction 
-  'mi.  or.  finally,  by  extirpation  of  the  sac.  In  the 
case  of  a  salivary  cyst,  if  it  is  impossible  to  relieve  the 
obstruction,  it  may  be  opened  through  the  mouth,  with 
the  result  of  establishing  a  permanent  salivary  fistula. 
Pressure  is  sometimes  efficacious  in  reducing  the  volume 
of  an  angiomatous  tumor,  thus  obviating  the  m 
of  an  operation. 

The  following  .authors,  among  others,  have 
suited  in  the  preparation  of  this  article  : 

i.   H.  :  Article  Parotide,  in  Dechambre's  Dictionnairc   J 
nedique  dee  Sciencee  U 

Dclorme.   Edmond  :    Article  Parotide,   in   Jaccond'a  Xouveau    Diction- 
nairc de  Hedecine  et  de  Chirurgie. 

Gurlt,   E. :    Article  Qeelcht,   in  Eulenburg's  Heal-Eucyclopadie,  3d  edi- 
tion. 

Thomas  L.  St 

PAROVARIUM.    The  parovarium  (Syn.,  paroophoron, 
epoophoron,  corpus  pampiniforme  (Wrisberg)  organ  of 

Rosenmuller)  in  the  human  female,  is  a  structure  having 
a  vertical  diameter  of  L5  to  25  mm.  (three-fifths  I 
inch),   and  consists  of  twelve  to  eighteen  tubes  situated 
in  the  broad  ligament.     They  stretch  between  tl 
lopian  tube  and  the  ovary.     Taken  together  they  pi 
a  fan-shaped,  triangular  appearance,  the  tubes  converg- 
ing toward  the  hilusof  the  ovary.      These  tubes  run  sep- 
arately, having  a  Straight  or  winding  course.     They  are 
blind  at   both  extremities,    and    appear  to  lie  united   at 
their  Fallopian  extremities  by  a  duct-like  structure  run- 
ning parallel  to  the  Fallopian  tube.     This  tube  may  l« 
continued   for  some  distance  toward    the    uterus   in   the 
luind  Ligament.     The  above  tubes  are  0.3  to  0.5  mm.  in 

diameter,   c posed   of   fibrillar  connective    tissi,< 

lined  w  ith  a  single  layer  <  f  ciliated  epithelial  cell-.  The 
whole  structure  is  the  remains  of  that  portion  of  the 
Wolffian  body  from  which  the  ovary  and  testis  are  devel- 
oped. In  the  human  subject  the  tubes  do  not  penetrate 
the  tissue  of  the  ovary.  In  the  dog  they  are  found  em- 
bedded in  the  ovarian  stroma,  and  here  are  lined  with 
flat  epithelium  (Waldey  Henry  Koplik. 

PARSLEY  {Persil,  Codex  Med.,  root,  fruit,  and  fresh 
leaves).     Carum    Petroselinum    Bitt.    (Pelroselim 

I  [off.  Apium  sntivti  m,  <  tc.  I.  <  trder,  ( 
A  biennial,  South  European  herb,  which,  in  a  cultivated 
form,  with  curled  have--,  is  a  common  table  flavor  and 
garnishing  salad.  All  parts  of  the  plant  have  long  had  a 
reputation  for  medicinal  virtues.  The  fruits  are  of  about 
the  same  si/c  and  shape  a-  those  of  anise,  but  smoother, 
with  a  peculiar  strong  aromatic  odor  and  taste.  The 
leavi  -  arc  sharp  and  pungent,  and  bitter  also.  The  root, 
which  is  white,  spindle-shaped,  about  as  large  as  the  fin- 
i-  milder  and  Bweetish. 

From  the  seeds  about  two  and  a  half  per  cent,  of  clear 
white  or  yellow  essential  oil,  of  the  characteristii 
and  taste  of  the  plant,  is  obtained.     It  consists  chiefly  of 
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a  stearoptene  ("Parsley  camphor")  and  a  hydrocarbon. 
They  contain  also  a  large  quantity  of  fat,  and  consider- 
able resin.  Apiol,  which  has  had  a  reputation  as  tonic. 
emmenagogue,  and  antiperiodic,  is  a  purified  ethereal 
extract  from  parsley  fruits,  and  consists  of  the  above  oil, 
resin,  and  perhaps  some  fat.  It  is  a  colorless  or  yellow, 
oily,  inflammable  liquid,  of  strong  parsley-like  odor  and 
sharp  taste.  Sp.  gr.  1.08  ;  reaction  acid.  In  the  leaves, 
besides  volatile  oil/a  neutral,  inactive  substance,  appiin,  is 
found.  The  root  is  milder  than  the  fruit  and  leave-.  It 
contains  a  little  essential  oil,  tannin,  mucilage,  sugar,  etc. 

Parsley  has  an  analogous  composition  and  properties 
to  other'carmi  native  Umbelliferm  ;  parsnip,  for  instance. 
It  is  aromatic,  perhaps  diuretic,  and  slightly  antispas- 
modic. Apiol  and  some  other  preparations  of  Parsley 
have  been  praised  as  antiperiodic,  febrifuge,  emmena- 
gogue, etc.,  but  have  no  special  right  to  such  reputation. 
"  Dose,  of  Parsley  Oil,  as  a  stomachic,  from  five  to  ten 
drops  ;  of  Apiol,  about  the  same,  in  emulsion  ou  sugar  or 
in  capsules. 

Allied  Plants. — Celery  (Ac7u  des  Marais,  Codex 
Med.).  Apium  graveolens,  cultivated  in  Europe  for  its 
root,  here  for  its  leaf-stems,  is  also  employed  to  a  slight 
extent  in  medicine.  Its  seeds  contain  considerable  rather 
pleasant  essential  oil  of  similar  qualities  to  that  of  Anise. 
Celery  is  also  considered  to  be  soporific,  and  is  perhaps 
slightly  so,  but  its  powers  in  this  direction  are  feeble. 
See  Anise. 

Allied  Drugs. — See  Anise,  and  other  Umbelliferm. 

W.  P.  Bolles. 

PASO  DE  ROBLES  SPRINGS.  Location  and  Post 
Office.  Paso  Robles,  San  Luis  Obispo  County,  Cal. 

Access. — By  railroad,  Southern  Pacific,  from  San 
Francisco  to  Soledad  ;  thence  by  stages  to  the  springs, 
twenty-one  hours  from  San  Francisco. 

By  steamer  from  San  Francisco  every  three  days  to 
Port  Harford  ;  thence  by  cars  to  San  Luis  Obispo,  nine 
miles,  from  which  place  either  by  stage  or  carriage  to 
the  springs,  thirty  miles. 

Analysis  (Professor  Thomas  Price). — One  imperial 
gallon  contains  : 

Main  Hot  Sulphur.     Mud  Spring. 

11(1"  F.  122°  F. 

Grains.  Grain,-. 

Sulphate  of  lime 3.21  17.90 

Sulphate  of  potassa 0.S8  traces 

Sulphate  of  soda 7.85  41.11 

Peroxide  of  iron 0.36  traces 

Carbonate  of  magnesia 0.92  3.10 

Carbonate  of  soda 50.74  5.21 

Chloride  of  sodium 27.18  96.48 

Iodides  and  bromides traces  

Alumina 0.22  traces 

Silica 0.44  1.11 

Organic  matter  1.64  3.47 

Total 93.44  16S.3S 

Gases.                                            Cub.  in.  Cub.  in. 

Carbonic  acid 10.50  47.S4 

Sulphuretted  hydrogen 4.55  3.2S 

There  are.  besides  the  above,  three  cold  sulphur,  three 
other  hot  sulphur  springs,  and  one  chalybeate. 

Therapeutic  Properties. — These  are  valuable  alka- 
line-sulphur thermal  waters.  They  are  very  efficacious 
as  baths  in  chronic  diseases  of  the  skin,  rheumatism, 
etc.  A  competent  physician  directs  the  treatment  at  the 
springs. 

The  springs  are  situated  in  the  southwestern  part  of 
California,  on  a  gentle  slope  from  the  foothills  of  the 
Coast  Range  to  the  banks  of  the  Salinas  River.  The 
valley  is  covered  with  groves  of  white  and  live  oaks, 
"  Paso  de  Robles  "  meaning  "  Pass  of  Oaks."  Although 
only  sixteen  miles  from  the  Pacific  Ocean,  the  elevation 
is  one  thousand  feet.  The  ever-verdant  mountains  are 
barriers  against  the  damp  sea-fogs  and  cold  north  winds. 
and,  altogether,  this  is  one  of  the  most  delightful  and 
restorative  resorts  in  America.  The  hotel  and  numerous 
cottages  afford  first-class  accommodation.  There  are 
both  public  and  private  bath-houses,  and  two  large 
plunge-baths,  one  for  men  and  one  for  women. 

George  B.  Fowler. 


PATELLA,    INJURIES    AND    DISEASES    OF    THE. 

Anatomy. — The  patella  is  said  to  resemble  the  sesamoid 
bones,  from  the  fact  that  it  is  developed  in  the  course  of 
the  quadriceps  extensor  tendon  ;  and  further,  because  of 
its  structure,  being  composed  of  dense  cancellous  tissue. 
Ii  is  generally  regarded  at  the  present  day,  however,  as 
being  analogous  to  the  olecranon  process  of  the  ulna. 
This  analogy  is  further  borne  out  by  the  fact  that  the 
latter  occasionally  exists  as  a  separate  bone,  being  con- 
nected to  the  shaft  of  the  ulna  by  a  prolongation  of  the 
triceps  muscle.  The  patella,  like  the  olecranon,  also 
serves  as  a  means  of  increasing  the  leverage  of  the  exten- 
sor muscles  to  which  it  is  attached,  by  compelling  them 
to  act  at  a  greater  angle.  It  also  serves  to  protect  the 
anterior  surface  of  the  knee  joints. 

It  is  small,  flat,  and  triangular  in  shape,  with  the  apex 
downward.  Its  anterior  surface  is  separated  from  the 
integument  by  the  interposition  of  a  bursa,  is  convex, 
and  perforated  by  small  openings  for  the  passage  of  nu- 
trient arteries,  and  is  marked  by  a  number  of  stria?  run- 
ning in  a  longitudinal  direction.  The  quadriceps  exten- 
sor tendon  is  attached  to  its  broad  upper  surface  or  border, 
as  well  as  to  its  anterior  surface  and  lateral  borders.  The 
apex  or  inferior  angle,  together  with  a  rough  convex  de- 
pression on  its  posterior  surface,  serves  for  the  attachment 
of  the  ligamentum  patellae.  Its  posterior,  deep,  or  ar- 
ticulating surface  is  covered  in  the  recent  state,  with  the 
exception  of  its  extreme  lower  end,  with  cartilage.  It 
is  marked  by  two  facets,  separated  from  each  other  by  a 
vertical  ridge  ;  the  external  of  these  facets,  adapted  for 
articulation  with  the  external  condyle  of  the  femur,  is 
transversely  concave  and  is  the  broader  and  deeper  of  the 
two  ;  the  internal  facet  is  smaller  and  is  convex. 

In  its  structure  the  bone  consists  of  condensed  cancel- 
lous tissue,  covered  by  a  thin  but  compact  lamina.  In  its 
development,  according  to  Beclard,  there  is  but  a  single 
centre  of  ossification,  which  becomes  apparent  at  about 
the  third  year.  Occasionally,  according  to  Gray,  the 
bone  is  developed  from  two  centres,  placed  side  by  side. 

Overlying  the  bone,  or  placed  between  its  surface  and 
the  overlying  skin,  is  a  bursa  belonging  to  the  class  known 
as  the  bursas  mucosa?.  It  encloses  a  clear,  viscid  Quid,  and 
has  for  its  office  the  prevention  of  friction  in  the  gliding 
of  the  integument  over  the  projecting  bony  surfaces. 

During  life  the  patella,  when  the  limb  is  in  a  longi- 
tudinal position,  lies  loosely  in  the  quadriceps  extensor 
tendon  when  the  muscle  is  relaxed.  It  can  be  moved 
from  side  to  side,  and  both  upward  and  downward,  by 
passive  movements.  The  leg  may  be  flexed  to  an  angle 
of  130°  before  the  bone  becomes  fixed  and  immovable. 

Ostitis  of  the  Patella  is  a  rare  disease,  and  when 
it  does  occur  is  found  in  conjunction  with  similar  diseases 
of  the  femur  or  of  the  tibia.  Extension  of  inflammatory 
action  from  a  bursitis  of  the  prepatellar  bursa  will  also 
account,  occasionally,  for  its  presence. 

Caries  and  Necrosis. — Carious  disease  of  the  patella 
is,  according  to  Erichsen,1  the  result,  occasionally,  of 
a  suppurative  bursitis  of  the  prepatellar  bursa.  This 
surgeon  records  the  case  of  a  patient,  a  female,  who, 
when  admitted  to  the  hospital,  had  several  fistulous 
openings  upon  the  anterior  surface  of  the  knee-joint, 
which  had  not  been  incised  with  sufficient  freedom.  The 
probe  led  to  a  diseased  patella,  and  a  free  incision  revealed 
a  carious  condition  of  this  bone.  Violent  suppurative  in- 
flammation of  the  knee-joint  followed  a  gouging  opera- 
tion with  the  view  of  removing  the  diseased  bone,  and 
the  limb  was  finally  amputated.  The  late  Dr.  John  O. 
Stone,-  of  New  York,  relates  an  interesting  case  of 
abscess  of  the  thigh,  complicated  with  caries  of  the 
patella,  occurring  in  Bellevue  Hospital  in  1853.  It  is 
difficult  to  determine,  from  the  report  of  the  case,  which 
condition  preceded  the  other.  At  a  consultation  of  the 
surgeons  of  the  hospital,  it  was  decided  to  amputate  the 
limb.  The  patient  died  from  the  operation,  and  Dr. 
Stone  adds  this  note  to  his  report  of  the  case  :  "On  ex- 
amining the  joint  after  the  operation,  it  was  found  that 
the  patella  alone  was  carious,  and  that  the  rest  of  the 
limb  was  sound.  Thus  amputation  was  performed  and 
a  life  sacrificed  for  a  carious  patella." 
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The  rarity  of  tl  induces  me  to  report  a  case 

coming  under  my  own  observation  A  woman,  aboul 
fiftj  yean  of  age,  was  admitted  to  mj  servio  al  Bl 
Mary's  General  Hospital,  Brooklyn,  with  the  follow- 
Lbout  twentj  years  before,  she  had  suffered 
;  fracture  ol  the  patella  upon  the  right  side.  Rather 
Bhorl  ligamentoue  thi    patellar  fragments  and 

fibrous  anchylosis  of  th  un1  followed.     The  day 

before  admis  i  and  ruptured  the  liga- 

menti  te  uniting  the  fragments,  and  al  the  same 

time  broke  up  the  anchylosis.  Severe  intra-articular  in- 
flammation followed.  After  this  bad  subsided,  the  joint 
was  opened,  the  remains  oi  the  old  ligamentous  connect 
ini  band  dissected  away  from  the  fragments,  and  the 
wire  suture  applied.  Everything  went  well  for  the  first 
wick,  union  of  the  soft  parts  being  almost  completed, 
when  a  Bevere  cellulitis  of  the  anterior  region  of  the 
knee-joint  occurred;  suppuration  followed,  and  several 
Binuscs  persisted,  in  spite  ol  free  incision  and  drainage. 
Antiseptic  measures  were  persevered  in,  however,  in 
spite  of  the  unfavorable  conditions,  and  finally  the  knee- 
joint  was  again  opened,  when  the  patella  was  found  to 
bi  carious.  The  greater  portion  of  the  hone  was  gouged 
away,  the  articular  extremities  of  the  tibia  and  femur  being 
brought  into  view  during  the  operation.  The  case  was 
still  treated  in  a  thoroughly  antiseptic  manner,  and  the 
patient  left  the  hospital,  in  a  few  weeks  afterward,  with 
the  sinuses  healed  and  the  limh,  according  to  her  own 

statement,  in  as  good  condition  as  at  any  time  during  the 
preceding  twenty  years,  or  since  the  occurrence  of  the 
first  accident.  There  existed  no  greater  amount  of  an- 
chylosis of  the  knee-join!  than  before  the  operation. 

The  existence  of  an  ulcer  over  the  knee-joint,  in  a 
broken  down  or  cachectic  individual,  is  sometimes  the 
occasi  m  of  caries  of  this  bone.  In  these  cases  the  ulcera- 
tion extends  to  a  depth  sufficient  to  bare  the  hone,  and 
the  laiier  softens  and  becomes  involved  in  the  destructive 
action.  8ome  Slight  accident,  or  unusual  muscular  exer- 
tion in  an  unguarded  moment,  produces  a  fracture  of  the 
hone,  and,  if  the  ulceration  of  the  soft  parts  is  extensive, 
they,  too,  are  torn  across,  laying  the  knee-joint,  completely 
open.    An  instance  of  this  is  also  recorded  by  Dr.  Stone.8 

S3  philitic  disease  of  the  patella,  although  rare,  occurs 
with  sufficient  frequency  to  warrant  mention,  It  may 
result  in  molecular  death  of  hone  (caries),  or  death  ,. 
mas8t  (necrosis).  An  ostitis  or  periostitis,  or  both,  may 
occur,  due  to  the  syphilitic  poison,  and  destructive 
changes  in  the  bone  not  occur.  An  instance  of  this  kind 
i-  mentioned  by  Mr.  Howard  Marsh.4  in  which  the  bone 
was  very  considerably  enlarged  in  all  directions,  pain- 
ful, and  tender. 

\ii  rosis  of  the  patella  occurs  most  frequently  as  a  re- 

Sult  of  compound  fracture  of  the  bone.  In  a  case  of  this 
kind  which  occurred  in  my  hospital  service  tiu.  entire 
upper  fragment  necrosed  and  required  removal.  The 
case  ever,  recovered,  with  excellently  good  use  of 

the  limb 

The  importance  of  early  operative  interference  in  cases 
oi  suspecU  d  caries  or  necrosis  of  the  patella  must  be  ap- 
parent at  once.  The  dangers  of  delay,  even  in  abscess 
of  the  lower  part  of  the  thigh,  or  where  old  sinuses  exist, 
can  not  be  overestimated.  Exploratory  puncture,  with  an- 
tiseptic measures,  incision,  and  free  drainaee,  or  gouging 
with  Vblkmann'a  sharp  spoon,  if  the  bone  is  found  to  bo 
diseased,  with,  in  proper  cases,  total  excision  ol  the  bone; 
these,  in  short,  constitute  the  onlj  measures  to  be  regard- 
ed as  at  all  vile  in  dealing  with  the  cases  under  study. 

TUMORS  OF  THE  PATELLA..  —  Fibrous  tumors  may  oc- 
cur in  the  neighborhood  of  the  patella  in  connection  with 

the  mucous  bursa.      Chel  ins'1  writes  concerning  this  (las, 

of  growths:  "The mucous  bursas  are  apt  to  undergo  de 
generation,  their  cavity  maj  become  the  seat  ol  a  firm 
fibrous  mass  adhering  to  their  walls,  which  mass  may 
gradually  grow  to  a  large  circumference.  1  have  ob- 
served tumors  of  this  description,  which  l  baveeuccess 
fully  extirpated.     Any  other  treatment  isol  no  avail." 

Brodie,'  in  the  chapter  on  chronic  inflammation  of  the 
mm  "us  bursa?,  says  that  in  the  beginning  the  walls  of 
the  inflamed  mucous  bursa  are  thin,  and  the  fluctuation 


of  its  contents  is  distinctly  perceptible.     But,  if  of  loot 

duration,  there  will  be  seen  a  thickening  of  the  \n 
the  mucous  bursa,  so  that  the  latter  w  ill  take  on  all  the 
ties  of  a  firm  tumor.  In  one  case  where  the  mu- 
cous bursa  enlarged  to  the  size  of  a  small  orange,  it  was 
necessary  to  remove  the  growth  by  an  operation.  The 
walls  of  the  growth  were  found  to  be  half  an  inch  thick 
ami  of  a  fibrous  character,  but  the  interior  had  preserved 
its  cellular  condition,  containing  a  set'oiis  fluid, 

Bryant 8  states  that  the  deposits  jn  the  bursa-  patella 
are  fibrous,  being  either  of  a  vesicular  structure  or  formed 
in  layers,  and  this  is  gradually  translormcd  into  a  i 
solid  tumor,  lie  points  especially  to  the  fact  that  he  18 
not  acquainted  with  any  case  where  a  completely  solid 
tumor  formed,  but.  on  the  contrary,  all  thai  he  met  with 
had  a  cavity  in  the  centre.  This  has  not  been  the  experi- 
ence of  surgeons  generally,  solid  fibrous  tumors  being  the 
commonly  described  variety  of  growth  in  this  location, 
as  well  as  osteO  sarcoma  and  sarcomatous  oeoplasi 

Ferguson9  speaks  of  having  observed  and  remove.',  s:lr. 
comatous  growths  in  the  neighborhood  of  the  prepatellar 
bursa.     This  author,  however,  is  of  the  opinion  that 
growths.  ;is  a  rule,  occur  independently  of  the  mu< 
bursa,   although,   exceptionally,   he  states,   they   may  de- 
velop in  one  side  of  the  bursa. 

Miller1"  mentions  fibrous  tumors  in  the  surroundings 
of  the  patella,  and  dismisses  the  whole  subject  in  alii 
a  word. 

Krichsen  asserts  that  solid  tumors  may  form  income 
tion  with  the  bursa  patellae.  In  cases  coming  under  I 
observation  the  tumor  did  not  seem  to  be  a  -  juH 

of  a  hydrops  bursa-  patellaris,  or  common  housemaid's 
knee,  but  rather  a  fibrous  deposit  in  the  bursa  it  sell 
mencing  as  such.     He  speaks  of  the  possibility  of  the  tu- 
mor being  of  a  syphilitic  origin. 

Lienhart  "   describes  two  forms  of  chronic  inflamma- 
tion of  the  bursa  patella?,  namely,  hygroma  and  film 
degeneration.     This  author   saw.   as   a   consequence 
long-continued  kneeling,  a  tumor  develop  over  each  lit 
nieiitum  patella?  the  size  of  a  list.     Another,  which  lie 
removed    from   a    servant-girl,  thirty-five  years   ol 
contained  a  yellowish,  slightly  transparent  fluid. 

It  would  seem  that  Erichsen  is  alone  in  the  belief  that 
fibrous  tumors  in  the  neighborhood  of  the  patella  are 
never  caused  by  pressure. 

Nelaton,"  although  a  surgeon  of  large  experience,  d 
not  seem  in  have  nut  with  thi-  i  rowths.      I 

marks,  however,  that   the  walls  of  the  sac  of  a  dise&S 
bursa  patella-  may  have  its  walls  thickened  by  the  forma- 
tion into  layers   of  fibrous  material   following  an  effu- 
sion of  blood. 

Foliin  '-  describes  the  formation  of  a  fatty  tumor,  the 
result  of  a  peculiar  derangement  oi  the  mucous  bun 
but  makes  no  mention  of  fibrous  tumors  of  the  patella. 

Bardeleben"  is  conversant  with  tumors  here  referred 
to.  and  gives  it  as  his  opinion  that  acute  inflammation  of 
the  bursa  generally  leads  to  the  chronic  variety  of  the 
disease.  Thickeninir  of  the  walls  will  develop  and  con- 
tinue. The  fluid t contents,  he  observes,  ate  difficult 
recognition. 

The  space  devoted  to  tumors  of  the  patella  in  standard 
textbooks  of  pathological  anatomy  is  still  less  than  thai 
in  surgical  works.  Gurlt's  "  observations  upon  the  sub- 
ject simply  amount  to  the  statement  that  the  layers 
fibrous  material  completely  obliterate  the  enlarged  mu- 
cous layer. 

Rokitansky"  states  that  mucous  bursa?,  and  particu- 
larly the  bursa'  of  the  patella,  are  found  to  be  completely 
tilled  by  a  fibrous  and  gelatim  ms  mass  of  connective  tissue. 

Foster  states  that  thickening  of  the  walls  of  the  bun 
and  complete  obliteration  of  their  cavities  by  connect!' 
tissue  deposits  occur. 

Virchow11  gives  no  explanation  of  the  causation  of 
these  growths.  He  describes  a  haniatoma  of  the  prepa- 
tellar bursa,  and  gives  an  illustration  of  the  same. 

Mettetiheitner '"  has  probably  written  the  most  clalxv 
rate  treatise  upon  tumors  in  the  neighborhood  of  the  pa- 
tella. He  gives  the  history  of  a  case  in  which  a  tumor 
existed  ov.  r  each  patella.     The  patient,  a  scrub-woman, 
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■was  unable  longer  to  follow  her  occupation  on  account 
of  the  distress  occasioned  by  kneeling.  The  larger  one 
of  the  two  growths  was  two  years  in  developing,  the 
smaller  one  a  little  over  a  year.  No  inflammatory  symp- 
toms preceded  their  development,  which  was  painless. 
There  was  no  history  of  syphilitic  infection.  Doth 
growths  were  excised,  and  very  carefully  examined. 
The  tumor  of  the  left  patella  was  the  smaller  of  the  two, 
and  looked  like  a  large  ganglion.  Upon  section  it  pn  »ved 
to  be  a  solid  mass  of  a  faint-red  color,  the  latter  chang- 
ing here  and  there  to  yellow.  Delicate,  wave-like  stria; 
were  mainly  visible,  some  of  these  being  in  a  concentric 
direction,  while  others  crossed  each  other  near  the  periph- 
ery. No  cavity  existed  in  this  tumor.  The  larger  tu- 
mor, before  it  was  incised,  seemed  to  give  an  uncertain 
feeling  of  fluctuation.  Upon  section  the  centre  of  the 
tumor  contained  a  small  quantity  of  a  yellowish  viscid 
fluid,  similar  to  the  fluid  contained  in  ganglia.  The  cor- 
tical portion  of  this  growth  resembled  the  substance  of 
the  smaller  growth  removed  from  the  other  patella. 
Both  tumors  mainly  consisted  of  fibrous  tissue  in  differ- 
ent degrees  of  development.  The  histological  elements 
existing  in  the  fluid  contained  in  the  cavity  of  the  larger 
growth  resembled  somewhat  those  which,  according  to 
Frerichs,  are  present  in  the  synovial  fluid. 

Mettenheimer  is  inclined  to  include  ihe  growths  which 
he  removed  under  the  head  of  ganglia,  and  gives  a  num- 
ber of  reasons  in  support  of  this  view. 

Behrens19  reports  the  case  of  a  servant-maid  whom  he 
was  called  to  attend,  suffering  from  a  severe  pain,  upon 
walking,  in  the  left  knee-joint.  An  examination  revealed 
a  flattened,  rather  hard,  yet  movable  tumor,  the  size  of  a 
hen's  egg,  upon  the  patella.  The  integument  covering 
the  enlargement  was  normal.  She  dated  the  commence- 
ment of  the  difficulty  to  a  contusion  received  three 
months  before  ;  the  case  was  regarded  as  a  chronic  inflam- 
mation and  thickening  of  the  bursa  of  the  patella.  Local 
applications  failing  to  affect  the  growth,  extirpation  was 
advised,  and  executed.  The  tumor  was  found  to  be  but 
slightly  adherent,  and  consisted  apparently  of  partly  or- 
ganized blood-clot.  Although  the  haemorrhage  during 
the  operation  is  not  described  as  being  unusual,  yet 
within  twelve  hours  a  most  profuse  bleeding  took  place 
from  the  operation-wound,  necessitating  the  use  of  the 
actual  cautery,  finally,  for  its  arrest.  A  subsequent  in- 
cision, made  in  the  groin,  to  evacuate  an  abscess,  bled, 
after  about  four  hours  from  the  time  of  the  incision,  most 
profusely.  This  case  is  to  be  regarded  as  one  of  haemor- 
rhage into  the  cavity  of  the  bursa,  as  the  result  of  an 
injury  occurring  in  a  pratient  with  the  hemorrhagic  di- 
athesis. 

A  tumor  somewhat  similar  to  this  is  the  one  reported 
by  M.  Denonvilliers.-"  It  was  situated  on  the  right  knee, 
under  the  ligament  of  the  patella,  as  well  as  under  the 
bone  itself.  It  consisted  of  a  mass  of  fibrinous  material, 
ami  seemed  to  be  a  sequel  to  an  old  effusion  of  blood  in 
tin-  part.  It.  did  not  communicate  with  the  cavity  of  the 
knee-joint.  The  growth  caused  considerable  pain  at 
times,  and,  at  the  earnest  solicitation  of  the  patient,  it 
was  excised. 

Dr.  Martinez21  reports  the  case  of  a  woman  upon  whose 
right  knee  there  developed  a  tumor,  evidently  traceable 
to  excessive  kneeling.  The  patient  abandoned  the  occu- 
pation, but  the  tumor  continued  to  grow  until  it  reached 
the  size  of  a  child's  head.  The  integument  covering  it 
became  inflamed,  and  this,  together  with  the  inconveni- 
ence occasioned  by  its  weight,  led  her  to  seek  relief.  It 
was  removed  by  excision,  and  was  found  to  be  intimately 
connected  with  the  patella  itself.  It  contained  a  cavity 
filled  with  a  dark,  chocolate-colored  fluid.  No  record  is 
made  of  the  histological  character  of  the  growth,  save 
the  statement  that  it  was  adherent  to  the  patella  by  a 
net-work  of  flbro-cartilaginous  tissue,  and  that  the  same 
structure  existed  in  its  walls,  which  latter  measured 
about  an  inch  and  a  half  in  thickness. 

Dr.  D.  Melcot  Sanchez  Toca  "  reports  the  case  of  a  fe- 
male, aged  thirty,  from  whom  he  removed  a  flbro-carti- 
laginous tumor  from  the  anterior  inferior  portion  of  each 
patella.     The  growths,  in  this  case,  were  situated  upon 


the  ligamentum  patellae,  near  its  insertion  into  the  bone, 
simulating  the  sesamoid  bones.  Mention  is  made  of  the 
existence  of  a  fibro-ceHular  capsule,  which  permitted  of 
the  ready  enucleation  of  the  growths. 

Cysts  pure  and  simple  may  develop  in  this  region, 
M.  Courtin '2S  reports  the  case  of  a  chimney-sweep,  forty 
years  old,  who  entered  the  hospital  of  St.  Antoine  with 
a  cystic  tumor  the  size  of  a  child's  head  at  full  term.  The 
cyst  dated  back  to  the  age  of  fifteen  years,  and  was  ap- 
parently the  result  of  a  fall.  Three  days  before  his  ad- 
mission to  the  hospital  a  spontaneous  opening  took  place 
in  the  tumor,  and  a  considerable  quantity  of  transparent 
fluid  was  discharged.  The  growth  was  extirpated,  and 
had  a  circumference  of  24  ctm.  at  the  pedicle  and  36  ctm. 
at  the  bulging  part.  Its  walls  were  very  thick,  and  re- 
sembled cartilage  in  hardness. 

Cruvcilhier  expressed  the  opinion  that  this  tumor  was 
an  elephantiasis-like  or  hypertrophied  hygroma. 

Osteosarcoma  may  attack  the  patella  and  attain  an 
enormous  size.  Michon"  relates  the  case  of  a  mechanic 
who,  five  years  previously,  had  suffered  transverse  fract- 
ure of  the  patella,  which  seemed  to  occupy  longer  than 
the  usual  period  of  time  in  repair.  For  the  last  five 
months  of  its  existence  it  had  grown  with  great  rapidity, 
and  finally  enveloped  the  entire  knee-joint.  The  limb 
was  amputated  at  the  thigh.  Examination  revealed  the 
fact  that  this  tumor  was  united  to  the  patella,  and  that 
small  secondary  growths  of  a  malignant  nature  occupied 
the  upper  part  of  the  tibia. 

The  same  surgeon 25  reports  another  case  of  osteosar- 
coma of  the  patella,  occurring  in  the  person  of  a  lock- 
smith, aged  forty.  This  patient  had  suffered  a  contusion 
of  the  patella,  and  subsequently,  about  twelve  years 
prior  to  his  admission  to  the  hospital,  a  fracture  of  the 
same  bone.  This  knee,  from  that  time,  continued  to  be 
larger  than  the  other.  The  growth  attained  a  circumfer- 
ence of  about  32  ctm.  Amputation  was  performed  in 
this  case  also.  Upon  dissection  the  tumor  was  found  to 
be  filled  with  pus,  detritus,  and  semi-liquid  blood  ;  in  the 
centre  the  fractured  patella  was  found  surrounded  by 
hard,  white,  and  pearl-colored  tissue,  creaking  under  the 
scalpel.  Microscopical  examination  by  M.  Robin  showed 
it  to  be  of  a  malignant  nature. 

Fracture  of  the  Patella. — The  most  common  form 
of  injury  to  which   the   patella  is  subject  is  fracture. 


Flo.  27f>0. — Longitudinal  Section  through  Centre  of  Artificially  Fract- 
nred  Patella.  The  upper  portion  of  an  artificially  produced  fracture 
of  the  patella  is  here  shown,  the  lower  fragment  having  been  torn 
from  its  prepatellar  attachments  in  order  to  show  the  latter.  Drawn 
from  an  actual  Specimen  taken  from  a  male  subject  fifteen  years  of  age. 
(After  Macewen. ) 

This  may  be  simple,  compound,  or  comminuted.  As  re- 
gards the  direction  of  the  line  of  fracture,  it  may  be 
either  transverse,  longitudinal,  or  oblique,  these  being 
mentioned  in  the  order  of  frequency  of  their  occurrence. 
The  longitudinal  variety,  or  even  the  oblique,  may,  and 
probably  does,  result  from  direct  violence. 

Transverse  fracture,  or  that  which  traverses  the  bone 
in  a  horizontal  direction,  is  by  far  the  most  common  of 
the  fractures  of  this  bone.  It  was  formerly  thought  that 
this  great  frequency  was  due  to  the  fact  that  the  aponeu- 
rotic expansion  of  the  vasti  muscles  and  other  fibrous 
structures  upon  its  anterior  surface  were  thinnest  at  its 
central  portion.  Macewen,-6  of  Glasgow,  has  shown,  by 
a  series  of  careful  dissections,  that  this  is  an  error.  In 
fact,  as  a  result  of  his  observations,  he  determined  that 
the  prepatellar  structures,  at  the  period  of  life  when 
fractures  of  the  bone  occur  most  frequently, are  actually 
thicker  at  this  point  than  at  any  other.  The  fibrous 
structures  upon  the  anterior  surface  of  the  patella,  and 
particularly  the  aponeurotic  extension  of  the  vasti  mus- 
cles, run  in  a  distinct  band  over  I  he  front  of  the  bone  in 
adult  and  middle  life  (see  Fig.  2760). 
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.  iolent  contractions  oi  the  powerful  must 
tin    thigh   produce  transverse  fracture   of   this   bone  is 
true,  hi  all  probability.     Even  with  this  knowledge  ii 
not    i"  en   ■  li  arlj  explained,    bi  n  tofon     just   how 
the  licinc  is  broken.     The  accidenl  mosl  frequently  hap 
|m  oa  while  the  patient  is  al 
tempting  to  save  himself  hum 
falling,  the  knee  being  in  a 
semiflexed  position.     By  the 
Budden  and  powerful  devel- 
'/,  opmenl  oJ  the  retractile  for*  e 
of   the  quadriceps  i  stensor 
muscle  i  he  patella  is  jerked 
upward  from  its  normal  po 
sition,  u  here  ii  lies  Buppi  >rted 
laterally  by  the  patellar  Bur- 
face  "i  the  femur.     The  liga- 
mentum   patella?    holds    the 
bone  securely  in  a  position 
resting  upon  its  posterior  ver- 
tical ridge,  and  this  latter  be- 

Pio.  2761  .—Diagram  Representing   comes  the   poinl  upon  which 
""'    M"'  ll:""""1   "'     '  '■  \s    exerted    thp    •ifc-niiinl-ili  il 

i    icture  of  the  Patella.    CAfter  ">  exenea   tik    accumulated 
u    i  energy,  or  strain,  01  two  op- 

posing   forces  ;   these   being 
the  weight  of  the  body  exerted  through  the  ligainentum 

patella?  upon  the  lower  half  of  the  bone,  and  the  I 

of  contraction  of  the  mosl  powerful  muscle,  or  group  of 
muscles,  in  thewhole  body.  A  glance  at  the  diagram 
(Fig.  2761)  will  serve  to  illustrate  this  point 

The  bone  gives  way  suddenly,  and  at  times  with  an  audi- 
ble, distinct  snap.  Almost  immediately  the  limb  becomes 
useless,  and  upon  examination  a  gap,  more  or  less  dis- 
tinct, will  be  found  to  have  developed  upon  the  anterior 
surface  of  the  knee  joint.  It  is  believed  that  the  pre- 
patellar structures,  being  more  elastic  than  the  bone,  do 

not  give  was  al  the  same  time,  hut  at  tirst  stretch  to 
their  utmost,  and  finally  separate  by  ;i  tearing  lesion  so 
as    to     form     longitudinal    strips;    the    separation    takes 

place  upon  a  lower  plane  than  that  of  the  fragments  of 
the  broken  hone.  As  the  latter  snaps,  and  its  upper 
fragment  is  drawn  by  the  now  irritable  extensor  muscle, 
the  aponeurotic  structures  overlying  the  hone  at   first 

bridge  over  the  gap  until  the  strain  becomes  greater 
than  they  can  bear,  and,  as  above  stated,  they  part.  This 
parting  of  the  fibrous  tissue  in  front  of  the  knee  joint 
occurs  probably  in  the  large  majority  of  eases;  but,  ex- 
ceptionally, either  the  whole  force  is  exerted  upon  the 
bone,  or  the  stretching  continues  until  the  strain  is  re- 
lieved, and  the  tissue  does  not  part.  It  is  in  this  class  of 
cases  that  but  Blight  separation 

of  the  fragments  occurs,  and 
the  disability  is  not  immediate 
nor  complete. 

In  tin-  cases  iii  which  the 
rupture  of  the  prepatellar  tissue 
occurs — and.  as  befi ire  stated, 
these  constitute  the  great  ma- 
jority of  cases— the  shreds  of 
inelastic  fibrous  tissue,  elon- 
gated so  as  to  lose  their  resili- 
ency   by   the   strain    to    w  hich 

they  have  been  subjected  before 

tearing,  become  entangled  in 
tin-  rough,  t ractured  surfaces, 

particularly  thai    of  tin'   upper  i - r . -.    2762.— Diagrammatic  Rep- 
fragment.  '  This  is  further  fa-  resentation  ol    a  Transverse 
vored  by  a  tilting  forward  of  SotS°« 
the  latter,  owing  to  the  manner  trom   before,  with  Bhreds  of 
of  insertion  of  the  quadriceps  ;  ruptured    aponeurotic    i 
the  plane  of  the  fractured   Bur-  '.,                           "     CAfter 

Face  is  presented  thus  to  the 

strips    of    torn    tissue,    while   the   latter   are   Still    further 

i-  ireed  upon  the  projecting  Bpicules  bj  atmospheric  press- 
ure (Figs.  2762  and  2768).  In  those  instances  in  which 
the  bridge  become-  greatly  overstretched,  yet  does  not 
give  way.  the  relaxed  structures,  upon  extension  of  the 
leg  to  facilitate  approximation  of  the  fragments,  are 
found  to  have  become  Interposed  between  the  fragments, 


Fig.  2768.— Longitudinal  Swtion  of  a 
'J  I'm 

representing  the  rnptun 
ui  tissues,  arranged  a-  in  Ki. 

bow- 
ever,  elevated   from  the 

I  -in  .       I  Aftei    -Ma>  . 


as  evinced  by  failure,  even  under  an  ana  stheth  .  to  obtain 
crepitu 

1  have  bad  the  opportunity  of  verifying  these  observa- 
tions of  Macewen's,  particularly  as  regards  the  complete 
rupture  of  the  aponeurotic  structures,  upon  the  living 
subject,  in  recent  fracture  of  the  patella,  by  ocular  in- 
spection of  the  imprisoned  fibres,  ( liuginj;  to  the  i 
surfaces  of  broken  bone. 

The  location  ol  tie   line  of  fissure  in  transvt  rse  fracture 
is  usually  below  the  centre  of  the  bone,  the  lower  fragl 
ment  being  generally  the  .-mailer  of  the  two.     In 
minuted  fractures  either  of  the  fragments  may  hi 

broken  in  a  longitudinal 
or  oblique  direction.  Mul- 
tiple or  comminuted  flact- 

-  a  rule,  tl 
suit    of    violence  directly 
applied. 

In  longitudinal  or  verti- 
cal fracture  the  bone  parts 
in  it-  long  diameter.  It 
is  probable  that  the 
oils  muscular  contraction 
Contributes tO  this  fracture  by  pulling  the  patella  upward, 

as  shown  in   Fig.   2761,  and  a'  the  same  ment  it  is 

Btruck  a  -harp  blC«W  in  front  by  a  tail  upon  the  knee. 
It  is  found  that  but  Blight  separation  of  the  fragment! 
occurs  ;  in  fact,  but  a  mere  fissure  may  exist.  Ti 
bility  may  nut  be  complete;  in  fact,  i't  is  only  relatively 
so  in  most  cases  of  this  variety  of  fracture.  In  vertical 
fracture  the  line  of  fissure  may  lie  either  in  the  i 
line  of  the  bone,  or  to  one  or  the  other  side  of  the  same. 
In  the  oblique  form  of  the  injury  the  cases  coming  under 
the  writer's  observation  have  had  the  line  of  fissure  run- 
ning diagonally  aero---  from  the  lower  and  outer  to  the 
upjx  t  and  inni  r  angles  of  the  bone. 

In  cases  of  oblique  fracture  this  feature  of  sligl 
aration  of  the  fragments  and  consequent  ability  on  the 
part  of  the  patient  to  walk  quite  a  distance  is  "likewise 
present.  In  a  case  of  this  kind  which  came  under  my 
care  at  St.  Mary's  General  Hospital,  Brooklyn,  the  pa- 
tient walked  several  blocks  from  the  scene  of  the  accident 
in  New  Yi  rk  City,  crossed  the  ferry,  boarded  and 
alighted  from  two  different  street-cars,  reaching  home 
unaided.  He  Was  brought  to  the  hos- 
pital the  next  day,  when  it  was  found 
he  hail  Buffered  a  complete,  although 
oblique,  fracture  of  the  patella  on  the 
righ!  side.  In  this  ease  bony  union 
occurred.  A  similar  case  has  since  (al- 
ien under  my  observation.  It  would 
Bi  em  that  the  force,  where  the  line  of 
fracture  runs  obliquely,  is  expended 
principally  upon  the  bone  lesion,  and 
that  the  aponeurotic  expansion  of  the 
vasti  muscles,  which  extends  along  the 
side  of  the  patella,  as  well  as  the  tibrous 
tissues  upon  its  anterior  surface,  escapes 
the  extensive  injury  found,  as  a  rule, 
after  transverse  fracture. 

It    is  a   well   known    fact   that  after 
fracture   of    the    patella   there  exists  a 

predisposition  to  fracture  of  the  bone 
of  the  opposite  side.  Thi- occurs  par- 
ticularly in  casts  where  there  is  more  Fir,  27M.— Diagram 
or  less  impairment  of  function  duct,,  niustratini 
ligamentous  union  between  the 
Hems.  This  predisposition  will 
probably  be  found  to  be  in  direct  pro- 
portion to  the  disability  present.  It  is 
needless  to  say  that  it  is  especially  in 
cases  of  transverse  fracture  that  this 
predisposition  is  marked. 

In  considering  further  the  pathology 
of  fracture  of  the  patella,  attention 
may  be  called  to  the  tact.  BO  generally 
known,  that  union  by  bone,  in  the  transverse  variety  of 
fracture  at  least,  has  been,  up  to  a  very  recent  date,  of 
very  rare  occurrence  ;   union  by  ligamentous  or  fibrous 


gitudii 

a  Trans\  erse  Fract- 
the  Patella, 

ing  in  continuity 
from  pr,,ximal  to 
distal  fragments, 
and  dipping 
between  them.  (Af- 
ter  Hacewen). 
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tissue  taking  place  instead.  The  first  thing  to  suggest 
itself  as  a  cause  of  this  failure  is  the  persistent  separation 
of  the  fragments.  As  a  matter  of  fact,  up  to  a  very  re- 
cent date  this  was  looked  upon  as  the  sole  reason  for  the 
substitution  of  fibrous  for  osseous  union  in  fracture  of 
nie.  Macewen,  however,  has  shown  that  another 
and  a  very  important  element  enters  into  the  causation  of 
this  sequence.  That  persistent  separation  of  the  frag- 
ments is  of  considerable  importance  in  determining  the 
length  of  the  ligamentous  connecting-baud  there  can  be 
no  doubt.  In  addition  to  the  force  of  contraction  which 
originally  produces  the  fracture,  followed  by  the  con- 
tractions", the  result  of  irritability  of  the  muscle,  ami  the 
retraction  of  the  latter,  a  far  more  serious  obstacle  re- 
mains after  these  have  subsided,  which  latter  occurs  after 
a  dav  or  two.  I  refer  now  to  the  effusion  of  fluid  into 
the  joint,  the  occurrence  of  a  haemarthrosis,  or  both.  It 
may  be  stated  as  a  general  proposition  that  the  greater 
the  amount  of  effusion  the  greater  will  be  the  separation 
of  the  fragments,  and  consequently,  the  greater  the  length 
of  the  fibrous  tissue  formed  between  the  fragments. 
"What,  in  the  very  first  hour  of  the  fracture's  existence 
may  have  been  a  mere  fissure,  usually  has  developed  into 
a  wide  gap  by  the  time  the  patient  falls  into  the  hands  of 
the  surgeon,  so  rapidly  does  the  effusion  take  place.  The 
serous  effusion  docs  not,  as  a  rule,  remain  long  enough 
in  the  joint  to  prevent  union  by  bone,  and  an  effusion  of 
blood,  by  its  mere  presence,  would  be  quite  unlikely  to 
produce'  this  effect ;  on  the  contrary,  it  would  be  of  ser- 
vice, rather  than  otherwise,  in  that  it  would  form  a  me- 
dium in  which  osteoblasts  might  form. 

Deficiency  of  blood-supply,  it  has  been  claimed,  is  the 
cause  of  the  great  frequency  of  non-union  in  transverse 
fracture  of  the  patella.  Here  the  facts  are  entirely  against 
the  assumption  that  there  is  a  deficiency  of  blood-supply 
to  the  patella.  Injected  specimens  of  the  vessels  going 
to  the  patella,  as  well  as  those  coming  from  that  bone, 
show  that  the  blood-supply  from  its  numerous  vessels  is 
abundant ;  and  the  parenchymatous  haemorrhage  which 
occurs  from  the  cancellous  tissue  in  transverse  fracture 
is  a  proof  not  only  of  its  large  blood-supply,  but  of  a 
through  distribution  of  the  latter.  The  fact  that  osse- 
ous union  is  so  commonly  obtained  in  longitudinal  fract- 
ure of  the  bone  is  a  sufficient  argument  against  this  the- 
ory, and  if  anything  further  were  needed,  the  abundant 
deposit  in  certain  diseased  states  of  the  bone  would  settle 
the  question  beyond  a  doubt.  It  is  likewise  observed 
that  there  is  not  a  deficiency  of  blood-supply  in  these 
cases  sufficient  to  prevent  the  formation  of  connective 
tissue ;  and  inasmuch  as  the  ossific  deposit  occurs  from 
the  connective-tissue  formation,  no  further  proof  can  be 
required  regarding  the  fallacy  of  this  view. 

Macewen  claims,  as  above  stated,  and  there  can  be 
no  reason,  in  the  light  of  his  conclusive  investigations 
upon  the  subject,  to  conclude  otherwise,  that  when,  in 
the  case  of  a  transverse  fracture,  the  bone  gives  way 
the  fibrous  and  aponeurotic  structures  over  it  do  not 
give  way  at  the  same  moment,  but  temporarily  bridge 
the  interspace  then  existing  between  the  fragments. 
With  a  continuance  of  the  force  these  finally  give  way  ; 
the  breach  thus  formed,  as  a  rule,  is  not  upon  the  same 
level  as  that  in  the  bone  itself.  The  strain  upon  these 
structures  prior  to  their  giving  way  overstretches  them, 
their  natural  resiliency  is  lost,  they  remain  elongated,  and 
their  irregularly  shaped  extremities  and  surf  aces  are  forced 
between  "the  fragments  and  upon  the  rough  surface  of 
broken  bone.  Here  they  beoome  entangled  in  the  upper 
fragment,  principally,  although  some,  are  found  cling- 
ing to  the  lower  fragment.  The  osseous  spicula  hold 
them  firmly  in  contact  with  the  bone.  It  occasionally 
happens  that  the  floor  of  the  patellar  bursa  is  also  torn 
and  falls  into  the  hiatus  between  the  fragments.  No  one 
can  fail  to  sec  how  the  interposition  of  such  tissues  be- 
tween the  fragments  must  almost  necessarily  prove  an 
insurmountable  barrier  to  bony  union. 

It  may  occasionally  occur,  as  before  stated,  that  the 
bone  is  broken  and  "the  prepatellar  structures  are  not 
greatly  stretched  or  do  not  give  way.  In  such  an  event 
bony  union  probably  occurs  ;  this  will  account  for  those 


cases  of  indubitable  union  by  bone,  under  ordinary  treat- 
ment, as  demonstrated  by  post-mortem  examination.  It 
also  happens,  doubtless,  that  not  all  of  the  aponeurotic 
and  fibrous  tissues  give  way  ;  some  of  them  may  remain 
intact. 

Diagnosis  of  Fracture  of  the  Patella. — The  diagnosis  of 
fracture  of  the  patella  is  not,  as  a  rule,  attended  with  dif- 
ficulty. In  the  transverse  variety,  at  least,  the  true  -(ate 
of  affairs  is  discernible  at  a  glance.  Here  the  history  of 
the  accident,  the  sudden  and  complete  loss  of  function 
of  the  quadriceps  extensor  muscle,  the  bulging  of  the 
synovial  sac,  a  displacement  of  the  fragments  and  their 
wide  separation,  all  point  unmistakably  to  the  nature  of 
the  lesion. 

Crepitus,  as  a  rule,  is  rarely  elicited  in  transverse  fract- 
ure, owing  to  the  interposition  of  the  soft  parts  between 
the  fragments,  as  well  as  to  the  retraction  of  the  upper 
fragment.  In  the  oblique  and  vertical  varieties  of  the 
injury  crepitus  may  be  obtained,  inasmuch  as  the  fract- 
ured surfaces  lie  directly  in  contact,  neither  muscular 
contraction  nor  effusion  within  the  joint  separating  them, 
owing  to  the  fact  that  the  aponeurotic  and  fibrous  struct- 
ures overlying  the  bone  are  untorn  ;  hence  there  exists 
the  merest  fissure.  This  latter,  however,  is  sufficiently 
distinctive,  and  when  taken  in  connection  with  mobility 
of  the  fragments,  usually  obtainable,  suffices  to  establish 
the  diagnosis. 

Prognosis  of  Fractures  of  the  Patella. — If  we  except 
cases  in  which  a  fracture  of  the  patella  is  treated  by 
opening  the  joint  and  removing  any  loose  portions  of 
torn  fibrous  tissue  from  between  the  fragments,  and  sub- 
sequently bringing  together  the  divided  ends  and  wiring 
them,  and  the  rare  instances  in  which  the  apposition 
of  the  bony  surfaces  is  obtaiued  because  of  the  absence 
of  shreds  of  torn  prepatellar  fibrous  tissue,  and  cases  of 
oblique  and  longitudinal  fracture,  it  is  fair  to  say  that 
a  limb  the  subject  of  this  accident  never  becomes  as 
functionally  perfect  as  before.  After  many  years,  and 
when  patients  are  apparently  able  to  walk  with  perfect 
ease,  it  will  be  found,  upon  attempting  to  perform  such 
movements  as  are  accomplished  by  the  quadriceps  exten- 
sor muscle  exclusively,  as,  for  instance,  bringing  the 
foot  forward  with  the  knee  held  rigid,  that  for  the  rea- 
son that  the  quadriceps  extensor  alone  can  keep  the 
knee  extended  while  the  foot  is  being  brought  forward, 
the  patient  will  lie  unable  to  accomplish  this  movement 
without  bending  the  knee.  Again,  in  cases  of  this  kind, 
if  the  patient  is  placed  in  the  recumbent  position  and 
asked  to  raise  the  limb  from  the  bed  without  bending  the 
knee,  he  will  not  be  able  to  do  so.  In  other  words,  in 
these  cases  the  quadriceps  extensor  muscle  is  decidedly 
and  permanently  crippled,  although  in  time  the  patient, 
it  is  true,  makes  up  for  this  loss  by  means  of  the  psoas 
and  adductors  ;  he  may  thus  experience  no  great  difficulty 
in  walking.  The  patient  will  be  able,  for  instance,  to 
mount  a  staircase  quite  readily  and  in  the  ordinary  way, 
by  having  but  one  foot  on  the  stair  at  a  time  ;  but  when 
he  attempts  to  descend,  he  is  usually  compelled  to  have 
both  feet  at  the  same  time  upon  the  stair  at  each  succes- 
sive step.  In  this  way  alone  it  will  frequently  be  possi- 
ble to  detect  without  difficulty  the  fact  in  a  given  case 
of  ligamentous  union  after  fracture  of  this  bone.  Pa- 
tients may  claim  that  they  have  good  use  of  the  limb, 
but  the  above  test,  that  of  bringing  the  limb  forward  with- 
out flexing  the  limb  at  the  kiKe- joint,  will  almost  invari- 
ably reveal  an  old  fracture.  They  have  simply  learned 
in  an  unconscious  manner  to  supply  the  defect  of  con- 
traction. 

This  condition  of  permanent  inability  to  perform  the 
normal  movements  of  the  leg  may  be  due  to  an  injury  to 
the  quadriceps  muscle  itself,  and  care  should  be  taken, 
in  estimating  the  final  result  in  transverse  fracture,  to 
give  due  consideration  to  the  possibilities  of  atrophy,  and 
consequently  progressively  increasing  disability.  It  is  a 
well  known  fact  that  the  muscles  become  insufficient 
quite  readily  after  injury.  To  this  must  be  added  the 
rest  and  non-usage  necessary  for  union  of  the  patella. 
There  is  reason  to  believe  that  such  a  condition  of  the 
quadriceps  interferes  with  the  full   use  of  the  power  of 
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extension  with  much  gr<  uencj  than  is  generally 
supposed      \  "ii   1 1 «  i  gmann  ■  as- 

sert thai  the  injury  to  the  quadriceps  is  responsible  for 
inability  to  extend  the  leg,  after  transverse  fracture,  in  a 
larger  number  oi  cases  than  is  inconi] Lidation, 

The  extent  to  which  the  fragments  are  separated  does 
not  always  sei  em  the  amounl  of  lossol  func- 

tion, although  ii  is  quite  true  thai  cases  in  which  there  is 
v<r\  close  approximation  of  the  fragments  are  more  apt 
to  recover  with  rela  eful  limbs.    On  the  contrary, 

however,  the  cases  in  which  then  is  great  separation  of 
the  fragments  are  nol  always  the  mosl  unfavorabli 

-  are  the  mosl 
favorable  in   which   thi  development  of  fibi 

te  result  of  the  efforts  at  repair,  upon  the 
Bides  and  on  the  posterior  or  articular  surfaces  of  the 
fragments,  disposed  in  Buch  a  ma  unci-  as  to  keep  the  frag- 
ments in  a  position  approximating  the  normal;  or,  in 
other  words,  to  prevenl  them  from  tilting  when  the  quad- 
riceps contracts.  F'  irce  transmitted  through  the  ligamen- 
tous <■ lecting  1);iik1  to  the  ligamentum  patellae  under 

these  circumstances,  will  approach  somewhat  to  that  ex- 
erted in  health.  <  »ii  the  other  hand,  when  the  principal, 
or  perhaps  only,  attachment  of  the  ligament  of  union  is 
at  or  inward  the  anterior  surface  of  the  fragments,  when 
the  quadriceps  contracts  the  fragments  will  be  tilted 
against  the  articular  surf  ace  of  the  lower  extremity  of  the 
femur,  and  in  this  way  much  of  the  force  required  to  lift 
the  leg  is  lost. 

In  a  given  case,  perhaps  as  good  a  criterion  as  any 
other  in  estimating  the  probable  outcome  and  probabili- 
ties of  short  or  long  ligamentous  union  is  the  ability,  or 
otherwise,  to  bring  the  fractured  surfaces  in  contact.  If 
this  can  be  done  without  much  pressure  with  the  tinkers, 
the  prognosis  as  regards  close  fibrous  union  is  infinitely 
better  than  in  the  cases  where  this  is  impossible.  Where 
excessive  effusion  or  haemorrhage  into  the  knee-joinl  oc 
curs,  the  difficulties  usually  met  with  in  approximating 
the  fragments  arc  increased,  and  the  prognosis  will  vary 
accordingly.  Those  casus  in  winch  the  joint  does  not  be- 
come distended,  and  the  fragments  are  not  separated,  arc 
the  most  favorable  as  regards  close  union  ;  ami  per  con- 
tra, those  cases  will  he  unfavorable  in  proportion  to  the 
extent  and  duration  of  the  separation  of  the  fragments  as 
dependent  upon  the  amount  and  duration  of  the  effu- 
sion. 

In  cases  in  which  bony  union  has  been  obtained,  noth- 
ing save  organic  change  in  the  knee-joint  producing 
anchylosis,  or  injury  to  the  quadriceps  extensor  cruris 
muscles  is  likely  to  prevent  a  complete  and  perfect  res- 
toration of  the  usefulness  of  the  limb. 

Complications,  etc. — One  of  the  most  serious  complica- 
tions of  fracture  of  the  patella  is  the  rupture  of  a  vessel, 
usually  one  of  the  articular  arteries,  and  the  occurrence 
df  a  haemarthrosis.  The  following  case,  previously  pub- 
lished,18 will  serve  to  illustrate  the  class  of  cases  under 
consideration. 

Mrs.  R,  M  .  aged  fifty-eight,  fell  while  descending 
a  Bight  of  stairs,  ami  suffered  a  transverse  fracture  of  the 

patella.  In  a  Bhorl  time  her  knee-joint  bee;, me  very 
much  distended  with  Quid.  Under  cold  applications. 
evaporating  lotions,  and  compression,  the  haemorrl 
into  the  joint  which  had  been  diagnosed  was  arrested. 
Ai  the  end  of  the  seventh  da\  it  was  deemed  safe  to  ap- 
ply a  plaster-of  Paris  splint.  Three  days  afterward,  after 
gradually  increasing  sense  0f  fulness  in  the  joint,  intol- 
erable pains  came  nil,  necessitating  immediate  removal 
nf  the  dressings.  The  joinl  was  found  i"  be  again  dis- 
tended,  and    an    attempt     1"  aspirate    was    made,    which 

failed.     Cold  compresses  again  applied.    On  the  fifteenth 

day    following  the   receipt    nf    the  injury,  the   pul8e   and 

temperature  rose,  the  tension  in  the  joinl  increased,  and 
chilly  sensations  were  complained  of,  with  considerable 
pain  along  the  anterior  Burface  of  the  thigh.  Alter  mak- 
ing another  attempt  to  aspirate,   it   was  determined   to 

open   the   joint    by  incision,  and    Seek    lor  and    ligate   the 

bleeding  vessel      This  was  done  with  the  strictest   Lis 

terian  precautions.  b\  a  longitudinal  incision  in  the  mid- 
dle of   tlic  anterior  surface  of  the  knee-joint.     Half  a 


pint  of  coagulated  blood  was  turned  out  of  the  cavity  of 
the  joint.     The  the  haemorrhage  was  found  to 

be  apersaltum  stream  from  the  internal  articular  artery; 
This  vessel  had  been  nun  across  by  the  giving  way  of  tha 
ry  band  of  ligamentous  tissue  extending  from  the 
vastus   internus  muscle  to  the  head  of  the  tibia.     This 

band  had  been  ruptured,  not  on  a  line  with  the  fracture 
of  the  patella,  which  was  almost  exactly  on  a  line  with 
the  centre  of  the  bone,  but  about  one  and  a  half  centi- 
metre lower  down.  A  transverse  incision  was  made, 
extending  toward  the  inner  side  of  the  joint,  and  the 
bleeding  vessel  secured  by  a  catgut  ligature. 

Another  serious  complication  is  the  occurrence  of  in- 
jury to  tin-  pci  iosteum,  particularly  in  cases  of  compound 
fracture,  leading   to   Qi  I    one  or   both    fragments, 

and  the  IK  CeSSity  of  removal  of  the  same.  A  case  of  (his 
kind,  already  quoted,"  ultimately  recovered,  with  a  very 
satisfactory  restoration  of  function  of  the  quadricept 
extensor   muscle.     K  dited  with  a  similar 

When  the  maimer  in  which  transverse  fractures 
is  borne  in  mind,  it  is  not  a  matter  of  surprise  that  more 
or  less  injury  to  the  quadriceps  extensor  cruris  muscle 
itself  should  occur,  by  the  tearing  of  iis  fibres,  blood- 
vessels,  nerves,  etc.  ;  the  damage  done  may  be  sufficient 
to   cause   iis   deterioration,   or  notable  atrophy   may    fol- 

Treatment  of  fractures  of  the  patella  constitute! 

one  of  the  most  interesting  subjects  in  the  whole  domain 
of  practical  surgery.  The  treatment  of  this  class  of  in- 
juries will  undoubtedly  In-  successful  in  direct  propor- 
tion as  it  is  directed  toward  the  attainment  of  the  follow- 
ing objects  :  1.  The  removal  of  the  effusion  poured  into 
the  joint.  2.  The  removal  of  any  substance  lying  be- 
tween  the  fragments,  preventing  os-eons  union  where 
the  latter  is  deemed  desirable.  3.  The  approximation  of 
the  surfaces  of  the  fractured  bone,  and  maintaining  them 
in  this  position  until  union  of  the  fragments,  either  by 
bone  or  ligament,  is  assured. 

In  the  carrying  out  of  the  first  of  these  indications, 

namely,  the  re val  of  the  effusion  poured  out  in  the 

joint,  the  object  is  to  be  accomplished,  first,  by  placing 
the  limb  in  a  position  of  perfect  rest,  and  the  application 
of  evaporating  lotions,  etc.  :  and  second,  by  aspirating 
or  opening  the  joints.  It  is  a  matter  of  common  experi- 
ence, however,  that  this  effusion  is  not  of  sufficient  dura- 
tion to  prevent  union  by  ligament,  at  least,  other  things 
being  equal.  Should  it  persist,  and  in  sufficient  quantity 
to  over-distend  the  joint,  and  thus  seriously  threaten  to 
invalidate  the  efforts  to  maintain  the  fragments  in  their 
proper  relations  to  each  other,  aspiration  of  the  joint  may 
be  practised.  This  may  be  done  with  advantage  by  the 
method  suggested  by  Barwell  in  aspiration  of  the  ankle- 
joint,  namely,  by  first  applying  a  Martin  elastic  band- 
age to  the  joint,  leaving  a  small  portion  of  the  surface 
exposed,  at  which  the  aspirator  needle,  or  trocar  and 
cannula,  can  be  passe  1  into  the  joint.  The  most  conveni- 
ent place  for  the  puncture  w  ill  be  found  to  he  slightly 
I  he  level  of  the  internal  condyle,  and  on  a  line 
with  the  middle  of  the  patella,  when  the  latter  is  in  its 
normal  relation  to  the  anterior  surface  of  the  knee-joint. 
It  is  needless  to  say  that  even  this  little  operation  should 
lie  conducted  with  the  strictest  antiseptic  precautions, 
for  any  infection  carried  into  a  joint  in  the  condition  of 
the  knee-joint  following  fracture  of  the  patella,  n 
up  a  suppurative  inflammation  ;  thus  imperilling  both 
life  and  limb  of  the  patient.  In  the  hands  of  one 
in  I  he  modern  methods  of  wound  treatment  by  the  use 
of  antiseptics,  'he  operation  of  aspiration  of  the  joint,  or 
even  that  of  puncture  with  trocar  and  cannula,  after  the 
manner  of  Schede,  of  Hamburg,  and  irrigation  of  the 
joint  cavity,  is  fraught,  practically,  with  no  danger. 

The  carrying  out  of  the  second  indication,  namely,  the 
removal  by  open  incision  of  any  interposing  soft  tissues 
from  between  the  fragments,  has  been  already  alluded 
to  in  connection  with  the  general  consideration  of  trans- 
verse fracture  of  this  bone.  In  the  opiuii  >n  of  the  writer, 
the  whole  question  of  obtaining  osseous  union  on  the 
one  baud,  or  a  librous  connecting  band  on  the  other,  be- 
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tween  the  fragments  in  this  variety  of  fracture,  turns 
upon  this  as  a  pivotal  point.  Except  in  the  very  rare 
instances  where  the  almost  phenomenal  coincidence  of  a 
fracture  of  the  transverse  variety  occurs  in  connection 
with  the  escape  of  the  prepatellar  aponeurotic  structures 
from  damage,  and  in  which  the  fragments  can  be  brought 
together  with  comparative  ease  by  directly  applied  me- 
chanical force,  such  as  Malgaigne's  hooks,  it  may  be 
stated,  as  a  general  proposition,  that  union  by  bone  is  ex- 
ceedingly rare.  In  other  words,  where  it  is  considered 
desirable  to  obtain  bony  union  beyond  peradventure  of  a 
doubt  (and  no  other  result  can  be  said  to  be  a  perfect  one 
when  this  is  obtainable),  measures  must  be  put  in  force 
looking  to  the  removal  of  the  interposed  soft  tissue,  and 
The  bringing  together  and  then  securely  holding  the  fract- 
ured surfaces.  This  can  be  done  in  a  satisfactory  man- 
ner only  by  means  of  an  open  incision  into  the  joint  and 
exposing  the  bony  surfaces  ;  where  it  is  found  impossi- 
ble to  disentangle  the  shreds  of  torn  fibrous  tissue  from 
the  rough  surfaces  and  projecting  spiculae  of  bone,  it  is 
proper  to  remove  a  thin  slice  of  bone  from  the  opposing 
surfaces  with  the  saw.  However  accurately  the  frag- 
ments may  be  adjusted,  or  securely  held  after  adjust- 
ment, without  opening  the  joint  and  exposing  the  frag 
ments,  there  will  be  an  insuperable  barrier  to  bony  union 
so  long  as  the  firm  and  complete  contact  of  the  bony 
surfaces  is  prevented.  This  leads  at  once  to  the  con- 
sideration of  the  propriety  of  opening  the  joint,  remov- 
ing any  loose  and  interposing  fibrous  tissue  from  between 
the  fragments,  and  bringing  the  latter  together  and  re- 
taining the  same  in  position  by  means  of  the  wire  suture. 
This  subject  is  one  that  has  created  widespread  interesl 
and  discussion  of  late  years.  There  cannot  be  two  opin- 
ions as  to  the  enormously  great  advantage  winch  one 
patient,  who  has  obtained  osseous  union  following  trans- 
verse fracture  of  the  patella,  has  over  one  who  has  simply 
a  ligamentous  connection  of  variable  length  and  stability 
between  the  upper  and  lower  fragments.  Equally  in- 
disputable is  the  fact  that  bony  union  is  obtainable  with 
comparative  ease  in  the  hands  of  surgeons  who  possess 
sufficient  boldness  to  carry  into  effect  the  measures 
necessary  to  such  a  result.  The  indications  for  osseous 
union  are  therefore  obvious,  and  the  means  of  obtaining 
the  same  always  at  hand.  Then  the  question  is  asked, 
why  not  take  advantage  of  our  opportunities,  and  give 
the  patient  the  benefit  of  bony  union  in  all  cases  ?  In 
answer  to  this  question  it  may  be  said  that,  while  all 
surgeons  admit  the  great  advantages  of  obtaining  direct 
bony  union,  yet  all  are  not  agreed,  in  view  of  the  fact 
that  relatively  good  use  of  the  limb  is  obtainable  under  a 
plan  of  treatment  which  involves  no  danger  to  life  and 
limb,  that  the  advantages  gained  in  cases  of  osseous 
union  are  sufficiently  great  to  offset  the  increased  risk 
which  the  patient  runs  in  obtaining  the  benefit  of  such  a 
result. 

We  will  first  confine  our  remarks  to  the  subject  of  the 
propriety  of  applying  the  wire  suture  to  cases  of  recent 
transverse  fracture  of  the  patella.  Inasmuch  as  great  re- 
liance has  been,  and  is  now,  placed  upon  the  use  of  anti- 
septics in  order  to  ward  off  many,  if  not  all,  of  the  dan- 
gers of  this  operation  and  its  results,  it  is  well  to  weigh 
with  great  care  the  figures  as  furnished  by  more  recent 
writers.  It  is  the  opinion  of  the  writer,  however,  that 
but  very  little  reliance  can  be  placed  upon  the  use  alone, 
in  this  matter,  of  figures.  The  whole  question  will  be 
determined  upon  the  strictness  with  which  individual 
surgeons  follow  antiseptic  precautions  in  the  treatment 
of  wounds.  .  A  half-hearted  antisepsis  will  generally 
leave  many  loopholes  for  error  ;  and  yet  it  will  be  an- 
nounced that  the  operation,  or  series  of  operations,  were 
done  antiseptically.  It  is  a  well-known  fact  that  the 
best  results  are  reported  by  surgeons  well  versed  in  anti- 
septic methods,  and  enthusiastic  supporters  of  the  merits 
of  the  principle  underlying  the  system. 

Professor  Dennis,30  of  New  York,  has  tabulated  186 
cases  of  metallic  suture  of  fractured  patella.  Of  this 
number  75  are  classified  as  being  good  as  regards  result ; 
35  as  being  fair,  and  24  as  poor.  Eleven  deaths  are  re- 
ported in  this  series  ;  4  suffered  amputation,  and  34  are 


stated  to  have  had  the  recovery  complicated  with  suppu- 
ration. Fourteen  of  those  classed  as  being  poor  were 
placed  in  this  catalogue  by  reason  of  complete  anchylo 
sis,  while  IT  of  the  cases  denominated  as  fair  had  partial 

anchylosis. 

It  is  only  fair  to  state  that  these  figures  are  collected 
from  a  variety  of  sources,  and  do  not  by  any  means  rep- 
resent the  best  work  of  those  surgeons  who  practise 
aseptic  or  antiseptic  surgery.  In  fact,  the  boldness  which 
impels  a  surgeon  to  open  the  knee-joint  and  wire  to- 
gether the  fragments  of  a  fractured  patella  is  not  always 
born  of  faith  in,  or  knowledge  of,  the  antiseptic  methods 
which  alone  render  such  a  procedure  safe  or  justifiable. 
It  not  infrequently  happens  that  these  precautions  are 
insufficient  or  even  puerile,  and  disaster  naturally  follows 
the  attempt.  Brunner31  reports  45  cases,  in  only  18  of 
which  the  operators  pursued  a  strictly  antiseptic  course. 
In  8  cases  of  this  series  the  purulent  inflammation  as- 
sumed a  dangerous  character,  and  2  of  these  required 
amputation  at  the  thigh,  one  of  these  latter  ending 
fatally. 

It  is  highly  probable  that  if  the  causes  of  untoward  re- 
sults following  this  operative  procedure  were  to  be  ex- 
pressed in  one  word,  that  word  would  be  sepsis.  This, 
in  the  opinion  of  the  majority  of  surgeons  at  the  present 
day.  is  a  preventable  condition. 

In  view  of  the  facts  herewith  presented,  it  would  be 
proper  for  each  surgeon  to  determine,  in  a  given  case, 
whether  or  not  he  had  achieved  sufficient  knowledge  of, 
or  has  sufficient  faith  in,  the  power  of  antiseptic  or  germi- 
cidal agents  to  prevent  septic  infection  of  the  wound 
which  he  is  about  to  make.  Certain  it  is,  that  if  any  of 
these  evil  consequences  following  in  the  train  of  suppu- 
ration occurs,  it  is  to  be  traced  to  the  want  of  sufficient 
care  on  the  part  of  the  operator  or  his  assistants.  The 
responsibility,  therefore,  of  the  operation  shoidd  not  be 
undertaken  lightly,  but  once  undertaken,  it  should  be 
followed  out  with  the  confidence  born  of  firm  faith  in, 
and  proper  knowledge  of,  the  requisites  to  success,  to- 
gether with  a  careful  application  of  the  same.  Then 
this,  as  well  as  many  of  the  other  operations  formerly 
placed  upon  the  list  of  those  unjustifiable  because  of  un- 
due risk  to  life  involved  in  their  performance,  will  be 
found,  if  not,  absolutely  dangerless,  at  least  to  have  had 
its  mortality  reduced  to  a  point  where  it  will  no  longer 
be  a  source  of  alarm  to  the  profession  and  laity  alike. 

It  has  been  the  lot  of  the  writer  to  open  the  knee-joint 
for  one  purpose  or  another  a  number  of  times,  and  the 
impunity  with  which  this  can  be  done  when  antisepsis 
has  been  observed,  has  been  a  matter  of  surprise  and 
gratification.  Indeed,  in  some  instances  the  joint  has 
been  exposed  an  hour  or  more,  and  handled  with  not 
over-gentleness  for  the  time  being.  Yet  the  patients  have 
recovered,  notwithstanding  rough  and  prolonged  ma- 
nipulation of  the  tissue  composing  the  articulation,  with- 
out suppuration  or  other  unpleasant  sequence.  More 
than  this,  there  has  been  an  absence  of  that  adhesive  in- 
flammation which  sometimes  leads  to  such  unpleasant 
after-effects  when  efforts  are  made  to  promote  the  healthy 
movements  of  the  joint.  To  one  in  the  habit  of  wit- 
nessing such  instances  of  the  wonderful  improvements 
wrought  in  operative  surgery  by  the  introduction  of  an- 
tiseptic methods,  it  seems  by  no  means  a  difficult  or  dan- 
gerous operation  to  open  the  knee-joint  and  place  the 
fragments  of  a  fracture  of  the  patella  under  the  best  pos- 
sible conditions  for  firm  bony  union.  The  operation,  in 
the  hands  of  skilful  and  competent  surgeons,  is  destined 
to  become  divested  of  all  danger  to  life  as  well  as  to  limb. 
As  an  immediate  plan  of  treatment  it  will,  without  a 
doubt,  entirely  supplant  in  time  the  uncertain  and  tedious 
means  at  the  disposal  of  our  forefathers,  and  in  vogue  to 
a  great  extent  at  the  present  day. 

xVfter  what  has  been  said  as  to  the  justifiability  of  su- 
turing the  patella  immediately  after  a  simple  fracture,  it 
would  be  superfluous  to  advance  any  argument  in  favor 
of  treating  in  like  manner  a  compound  fracture  of  this 
bone.  Here  the  indications  are  altogether  in  favor  of  im- 
mediate disinfection  of  the  wound,  and  restoration  to  their 
normal  condition,  as  far  as  possible,  of  the  fragments. 
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The  question  of  attempt!  toration  of  the  tunc 

tiuii-  oi  a  limb  l"~i  through  fractun   of  the  patella,  by 
opening  the  joint,  clearing  the  parte,  and  bringing  the  frag 
ments  into  apposition,  must  real  upon  the  decision  as  t<> 
whether  the  distance  bi  tween  the  fragments  Is  Bufficienl 
count  for  the  disability,  and  thi  success  of  measures 
ol  treatment  to  be  alluded  to  further  on.     If  the  distance 
between  the  fragments  is  considerable  and  Increasii 
if  the  patient  isaworking  man  and  particularlj  a  young 
man,  and  if  the  quadriceps  extensor  cruris  is  not 
phied  or  otherwise  in  an  abnormal   condition,  then  ii  is 
justifiable— nay,  it  maj  be  said  that  it  is  demanded— with 
;,t  ol  lie  patient,  that  the  operation  be  done, 

The  te<  hnique  ol  th<  operation  is  very  Bimple.  Either 
a  longitudinal  or  a  transverse  incision  may  be  made  of 
sufficient  extent  to  expose  the  anterior  Burface  of  the  bone. 
The  parts  should  be  well  retracted  and  anj  Boft  structure 
intervening  between  the  fragments  Bhould  be  dissected 
awa\ .  Should  difficulty  be  experienced  in  disentangling 
the  shreds  of  torn  and  stretched  aponeurotic  tissue  from 
the  sharp  spicula  of  bone,  a  thin  slice  may  be  taken 
from  the  rough  opposing  surfaces.  Each  fragment  ie  to 
1m  now  drilled,  and  the  method  of  performing  this  part 
of  the  1 1]  K  •  rati  uii  is  of  Borne  importance.  The  object  is  to 
secure  as  firm  a  hold  as  possible  upon  each  fragment, 
and  yet  not  perforate  the  cartilage  covering  the  posterior 
or  articular  surface  of  the  patella.  This  is  accomplished 
by  entering  the  drill  in  the  median  line  of  the  bone  as  far 
away  from  the  edge  of  the  fractured  surface  as  possible, 
perforating  the  bone  in  a  diagonal  direction,  upward  and 
backward,  in  the  case  of  the  lower  fragment,  and  down- 
ward and  backward  in  the  case  of  the  upper;  the  point 
of  the  drill  is  caused  to  emerge  at  the  juncture  of  the 
cartilage  with  the  fractured  surface.  A  small  cannula, 
such  as  is  used  for  tapping  hydrocele,  is  then  passed 
through  the  perforation  made  with  the  drill,  for  the 
purpose  of  facilitating  the  passage  of  the  wire  ;  with 

this  in  situ  no  difficulty  will  be  experienced  in  passing 
the  wire.  The  wire  should  be  of  .silver,  annealed,  and  of 
a  size  sufficient  to  bear  considerable  strain.  The  frag- 
ments may  then  be  brought  together;  and  should  this  be 
not  easily  accomplished,  section  of  the  quadriceps  muscle. 

just  above  its  insertion  into  the  patella,  by  means  of  a  row 
of  V-shaped  incisions,  after  the  manner  recommended  by 

Mace  wen,  may  be  made."  These  cuneiform  incisions 
form  gaps  in  the  muscle,  which,  when  the  latter  is  put 
upon   the  stretch,   are  obliterated.      In   this    maimer   the 

muscle  at  this  point  is  lengthened  without 
materially  weakening  it,  as  would  be  the 
case  if  the  incision  were  made  in  a  trans- 
verse manner. 

The  lust  method  of  disposing  of  the 
ends  of  the  wire  after  twisting  them  to- 
gether, and  then  coaptating  the  frag- 
ments, has  been  the  subject  of  some  dis- 
cussion. Lister  originally  advised  that 
the  cuds  i„-  bent  at  a  sharp  angle,  and 
hammered  down  upon  the  face  of  the  pa- 
tella. The  writer  suggested,83  a  number 
of  years  ago,  as  a  means  of  disposing  of 

the  twisted  wire  after  wire  suture  of  hone. 
that  it  be  reflected  upon  itself  in  such  a 
manner  as  to  lie  buried  between  the  op- 
posing surfaces  of  bone. 

Macewen  BUggestS,  and  I  have   had  oc- 
casion to  follow  liiis  practice  with  advan- 
tage, that  the  w  ire  be  t  wisted  and  left  pro- 
jecting between  the  edges  of  the  incision, 
i,,ih    when  it  can  be  readily    removed,  at  the 
■  end  j.f  sj\  weeks,  by  first  straightening 

"ir''    :'  i  -  ' "  i  the  wire,  cutting  oneend  below  the  twist. 

'  ■      '  I..  .i       .i  ii. 

in    removing    it   :""'  ""'"  grasping  the  other  end  between 

.    the  heads  of  a  pair  of  dressing-forceps, 

M  >r    and  withdrawing  it  by  winding  the  wire 

ron-)  around   the  fori  eps  I  Pig     2765).     In  this 

manner  all  jerking  movements,  and  consequent  danger 

of  breaking  the  wire,  are  avoided 

Drainage  may  be  effected  by  placing  two  rubber  drains 
at  the  side  of  the  lateral  Ligaments,     The  bone  drains  of 


Neuber,  or  the  chicken-bone   t  wl.«  -  oi   Macewen  are  j  .re- 
ferred by  some. 

Absorbent  and  antiseptic  dressings,  and  the  application 

of  a  well  padded  back  Bplint,  complete  the  dress. 
The  indications  j,,,  a  removal  and  renewal  of  th. 
onsisl  in  pain,  elevation  of  temperature  abovi 

Fahr.,  or  the  appearance  of  dig. 
charge  from  the  dressings.  I 
dressing  of  the  operation-wound 
should  he  done  with  the  same  rigid 
antiseptic  precautions  taken  i 
first  instance.  The  drains.  j|  ,,f 
rubber,  may  be  removed  anywhere 
from  the  fourth  to  the  tenth  day. 
At  the  (lid  ol  six  weeks  tlic  wire 
should  be  withdrawn  and  a  final 
dressing  applied.  If  all  goes  well, 
it  will  be  found  that  the  entire 
wound,    except    where    the    wire 

emerges,  will  be  healed.      Tie 

occupied  by  the  wire  w  ill   be 
small,    and.    under  a  small  pad  of 
paper-  wool,     or     other     antiseptic 
dressing,  will  close  in  a  few  hours. 

In  cases  in  which  it  is  de< 
needless  to  inflict  the  additional 
traumatism  incident  to  opening  the 
joint,  and  union  by  ligament  or 
fibrous  tissue  is  onh  hoped  for,  the 
closest  possible  approximate 
the  fragments  should  be  procured. 
This  may  be  best  accomplished  bv 
Pio.  W66.— Levis's  Modi-   t],e  use  ,',f  Levis's*4  modification  of 

QCatlOD    of    M:i1l';ul'iic's    at     l        •  '       l         l  •-  i 

Hooks.     .After   Morton    Malgaigne  s    books,  m   cases   where 
ami  Roberts.)  the  distance  between  the  fragment! 

is  considerable,  and  where  difficulty 
exists  in   keeping   the   same    near    to.  or    touching 
other.     Levis's  modification  of  the  books  . 
separation  of  the  set   into  two  parts  which  act  in 
dently   Of  each   other.      By  this   change    the  bone  is  held 
more  firmly  and  accurately.     It  is  difficult,  on  account 
of  the  irregular  surfaces  of  the  patella,  to  hold  the  fraojl 
ments  in  position  with  both  pairs  of  hooks  held  rigidly 
together,  as  originally  designed  by  Malgaigne.     They  act 
"  like  a  four-legged  stool  upon  an  uneven  floor."     ( 
the  pairs,  as  modified  bv  Levis,  is  shown   in   Fig.  276fi 
and  the  method  of  application  in  Fig.  2767.     The  hooks 
Bhould   never  be  applied  while   inflammation   resulting 
from  the  injury  is  present:  it  is 
likewise  considered  advisable  to 
give  an  anaesthetic  at  the  time 
of  their  application. 

Inasmuch  as  in  the  application 
of  the  hooks  four  punctut 
the  integument,   of  greater  or 

less  depth,  are  made,  through 
which  points  of  puncture  infec- 
tion of  the  underlying  tissues 
nia\  occur,  it  is  only  a  reasonable 

] .recant  ion  to  take,  to  thoroughly 
disinfect  the  whole  field,  and 
apply  antiseptic  dressings  over 
the  hooks. 

The  number  of  apparatuses 
and  de\  ices  for  the  treatment  of 
fracture  of  the  patella  is  legion, 
being  equalled  in  this  respect 
only  by  those  designed  for  the 
treatment  of  fracture  of  the 
clavicle.  A  volume  could  be 
filled    with    descriptions    of   the    Fro.  2767.— Levie's  Hooks Ajj 

methods    employed,   from    the     i'1"-'1-    (A(ter  Murton  »nd 

expectant  plan  of  Mr.  Pridgen      K"Ur,s-> 

Teale.  which  coi  ntially  in  applying  no  dr< 

d  a  simple  evaporating  lotion  and  a  pillow  or  sand- 
bag support,  with  the  patient  lying  upon  his  back,  to  the 

ingenioU8  and    elaborate  apparatus   f)f    Dr.  J.   H.   llobart 

consisting  of  a  padded   posterior  splint  and  ■ 

series  of  cords  and  pulleys  designed  to  approximate  the 
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fragments  by  the  use  of  what  he  terms  the  "  axis  in  peri- 
trochis." 

The  plan  adopted  by  the  writer,  of  late  years,  in  eases 
in  which  operative  interference  is  declined  or  contrain- 
dicated,  and  which  he  prefers  above  all  others  of  non- 
operative  character,  consists  in  applying  at  once  a  plaster- 
of-Paris  or  some  other  form  of  fixed  dressing,  from  just 
above  the  malleoli  to  a  point  in  the  thigh  as  high  up  as 
possible.  This  is  strengthened  by  having  incorporated 
in  it-  substance,  at  the  sides,  several  thicknesses  of  the 
fine-wire  gauze  or  metallic  cloth  commonly  used  for 
mosquito-bar  material.  After  a  space  of  time  varying 
from  twelve  to  twenty-four  hours,  a  fenestrum  is  cut  at 
the  site  of  the  anterior  portion  of  the  knee-joint  sufficiently 
large  tc  expose  the  parts  well.  Two  tightly  rolled  ban- 
dages are  then  placed,  the  one  above  the  upper,  and  the 
other  below  the  lower,  fragment.  Strips  of  adhesive 
plaster  are  now  placed  so  as  to  embrace  these  rollers,  and 
through  them  to  firmly  fix  the  fragments  and  at  the  same 
time  force  them  toward  each  other.  The  plaster  which 
holds  the  lower  fragment  in  position  will  embrace  the 
plaster-of-Paris  splint  upon  a  somewhat  higher  level  than 
it  occupies  at  the  place  where  it  crosses  the  roil  or  pad. 
So.  likewise,  the  strip  which  secures  the  upper  fragment 
will  tend  to  drag  the  same  downward,  by  embracing  the 
splint  and  crossing  the  site  of  the  popliteal  space  at  a 
lower  point  than  the  level  of  the  roller  which  it  secures. 
The  attempt  should  never  be  made  to  compel  the  imme- 
diate coaptation  of  the  fragments  ;  it  is  very  unlikely  to 
succeed,  and  will  occasion  an  amount  of  discomfort  on 
the  part  of  the  patient  dangerous  to  the  surgeon's  repu- 
tation, if  nothing  more.  It  is  better  to  readjust  the 
strapping  occasionally  as  it  becomes  loose.  In  this  way 
i:  will  be  found  that  what  at  first  seemed  a  very  wide 
gap  will  become  gradually  lessened  as  the  effusion  in  the 
joint  subsides. 

The  question  of  elevating  the  limb  after  applying  the 
retentive  apparatus  may  be  discussed  here.  I  have  seen 
patients  made  exceedingly,  and  to  my  mind  unnecessarily, 
uncomfortable  by  attempts  to  aid  the  fragments  in  coming 
together.  There  can  be  no  doubt  as  to  the  shortening  of 
the  rectus  muscle  by  approximating  its  origin  and  inser- 
tion, and  also  that  this  can  be  attained  by  elevating  the 
limb.  Those,  who  advocate  this  method  base  their  opinion 
of  its  usefulness  upon  the  assumption  that  the  muscle  is  in 
a  state  of  constant  contraction,  and  that  to  this  is  due  the 
separation  of  the  fragments.  This,  as  has  been  shown 
by  Mr.  Jonathan  Hutchinson,  is  an  error.  If  the  muscle 
is  left  entirely  to  itself,  it  will  soon  cease  to  contract,  and 
measures  directed  toward  lessening  the  effusion  in  the 
joint,  such  as  aspiration,  etc.,  are  followed  by  greater 
ease  of  approximation  than  existed  previously.  It  is  even 
possible  that  elevation  of  the  limb,  by  placing  it  in  a  con- 
strained position,  may  lead  to  irregular  and  vicious  con- 
tractions of  the  muscles  when  none  existed  before.  By 
carefully  watching  the  limb  and  dusting  lycopodium 
powder  or  powdered  talc  underneath  the  rollers,  where 
the  skin,  in  a  delicate  person,  may  become  somewhat 
chafed,  and  packing  loose  cotton  around  the  edge  of  the 
fenestrum  as  the  swelling  subsides  and  the  casing  be- 
comes loose,  in  favorable  cases  approximation  of  the 
fragments  may  be  secured  to  the  extent  of  obtaining,  as 
a  final  result,  relatively  short  ligamentous  union  and  a 
comparatively  useful  limb. 

In  the  class  of  cases  mentioned  by  Von  Bergmann,  in 
which  disability  following  an  otherwise  good  result  is 
due  to  atrophy  of  the  quadriceps  extensor  muscle,  mas- 
sage of  the  muscle  may  be  practised.  Tilaine 36  even 
proposes  to  treat  cases  of  fracture  of  the  patella  prima- 
rily by  massage  of  the  muscle  combined  with  what  is 
practically  an  expectant  method.  It  is  probable  that 
quite  as  little,  if  not  less,  disability  would  result  from 
this  plan  of  treatment  as  that  which  ordinarily  follows 
prolonged  confinement  of  the  patient  to  bed,  with  cum- 
brous splints  or  other  so-called  retentive  apparatus  tightly 
bandaged  to  the  limb.  By  Tilaine's  method  patients  are 
encouraged  to  walk  about  after  the  first  week  ;  in  six 
cases,  according  to  his  own  statement,  the  patients  could 
walk  about  very  well  in  fourteen  days.     Of  course,  noth- 
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iug  but  ligamentous  union,  and  that,  too,  of  considerable 
length,  is  to  be  expected  from  this  method. 

In  a  case  coming  under  the  notice  of  the  writer  a  num- 
ber of  years  ago,  it  became  imperatively  necessary  for 
the  patient  to  get  about  at  once.  A  posterior  splint  of 
light  hoop-iron  was  shaped  to  the  limb,  and  held  in  place 
by  straps  and  buckles.  Rollers,  so  placed  as  to  secure 
the  fragments  in  as  favorable  position  as  possible,  were 
held  in  place  by  adhesive  plaster.  With  this  apparatus 
in  place,  the  patient,  a  milk-dealer,  continued  to  serve 
his  customers  regularly  without  the  loss  of  a  single  day's 
delay  in  his  business.  The  splint  was  discarded  in  about 
five  weeks,  and  the  result  was  as  good  as  that  which  fol- 
lows any  non-operative  method  of  treatment. 

Dislocation  of  the  Patella. — It  is  customary  for 
writers,  following  Malgaigne,  to  describe  three  varieties 
of  dislocations  of  the  patella,  namely,  outward,  inward, 
and  vertical  luxations.  The  last  variety  of  luxation  has 
been  deemed  to  be  by  far  the  least  frequent,  but  a  num- 
ber of  cases  of  this  accident  have  been  reported,  within 
the  last  decade,  which  would  seem  to  indicate  that  this 
variety  of  displacement  is  not  so  rare  as  was  formerly 
supposed. 

In  vertical  luxation  of  the  patella,  either  one  of  its  lat- 
eral borders  may  be  dislocated  into  the  saddle-like  cavity 
occupying  the  median  line  of  the  femur.  This  happens 
more  frequently  in  the  case  of  the  internal  border  than 
the  external.  As  a  result  of  this  edgewise  displacement, 
the  articulating  or  posterior  surface  of  the  patella  is 
turned  either  externally  or  internally. 

Highly  complicated  mechanical  influences  are  prob- 
abljT  the  cause  of  these  dislocations.  The  theory  that 
contractions  of  isolated  portions  of  the  group  of  muscles 
which  go  to  make  up  the  quadriceps  extensor  cruris, 
such,  for  instance,  as  the  vastus  internus  or  externus, 
seems  to  be  scarcely  admissible.  The  vertical  position 
of  the  displaced  bone  is  maintained  by  the  support  fur- 
nished it  in  its  abnormal  position  by  the  inner  lateral 
facet  of  the  articulating  surface  of  the  patella. 

The  joint-capsule  is  torn,  as  a  natural  consequence  of 
this  luxation,  as  far  as  it  is  attached  to  the  patella,  and 
the  fact  of  this  laceration  existing  renders  the  reduction 
of  the  dislocation  comparatively  easy.  Cases  are  re- 
corded, however,  in  which  attempts  at  reduction  were 
not  followed  by  success.  A  forcible  flexion  of  the  limb 
at  the  knee-joint  seems  to  afford  a  ready  method  of  re- 
duction. 

Of  the  displacements  laterally  upon  the  surface  of  the 
condyles  of  the  femur,  those  upon  the  outer  surface  of 
the  external  condyle  outnumber  those  upon  the  inner 
surface  of  the  inner  condyle  ten  to  one,  according  to 
Streubel.  The  earliest  recorded  observations  of  this  lux- 
ation note  the  greater  frequency  of  its  occurrence  upon 
the  outer  surface  of  the  external  condyle.  It  was  thought 
that  the  limitation  of  the  saddle-like  cavity  between  the 
condyles,  by  its  relatively  higher  border,  does  not  favor 
the  displacement  in  this  direction  so  much  as  in  the  di- 
rection of  the  outer  and  lower  border  of  the  joint-sur- 
face. Undoubtedly  some  significance  should  be  attached 
to  this  anatomical  peculiarity  in  considering  the  etiology 
of  this  variety  of  luxation  of  the  patella. 

The  previous  existence  of  genu  valgum  predisposes  to 
the  occurrence  of  the  most  commonly  observed  form  of 
luxation  of  the  patella.  In  this  deformity,  as  shown  1  >y 
Hueter,37  there  sometimes  exists  a  deep  furrow  upon  the 
external  condyle.  When  the  knee  is  bent,  the  greater 
portion  of  its  posterior  surface  rests  upon  the  external 
condyle  and  upon  the  inter-condyTloid  space.  It  is  only 
the  inner  longitudinal  facet  which  touches  the  inner  bor- 
der of  the  articular  surface  of  the  internal  condyle/  In 
these  cases,  the  knee  being  strongly  flexed,  sudden  exten- 
sion may  implant  the  prominence  of  the  patella  lying  be- 
tween its  longitudinal  facets  into  this  groove  in  the  ex- 
ternal condyle  ;  whereupon  the  quadriceps  extensor  cruris 
muscle  will,  upon  contracting,  pull  the  patella  over  the 
furrow  and  beyrond  the  outer  border  of  the  articular  sur- 
face, upon  the  outer  side  of  the  external  condyle.  The 
capsule  will  be  but  moderately  torn  in  the  luxation  oc- 
curring under  these  circumstances.     The  more  marked 

529 


Patella. 
Patella. 


REFERENCE   HANDBOOK   OP  THE   MEDICAL  SCIEN 


th(  deformity  of  genu  valgum,  the  more  readily  will  the 
displacement  occur     The  depth  of  the  fui  rerns 

to  a  great  extent  the  predisposition  to  luxation  in  iliis 
class  of  cases.     En  a  very  marked  ca  !  enu  valgum 

but  a  Blight  rotation  would  be  required,  other  things  be- 
qual   t(  i  produce  a  luxation. 

clinical    facts  point  t  lable   occurrence   of 

cm  .  ral  dislocation  of  the  patella,  under  circum- 

Btam  m     Foi  Instance,  cavalrv 

soldiers  are  prone  to  this  form  of  displacement,  when 
ing  through  an  enemy's  lines,  or  practising  evolutions  simi- 
lai  i"  i  t.  trai  ti  r  Here  the  knee  is  strongly  flexed,  with  the 
i  the  stirrup  and  thi  thigh  hugging  the  sad- 
dle, The  lateral  aspect  of  the  joint  comes  in  violent  con- 
tact with  the  latter,  and  the  outer  facet  of  the  posterioi 
surface  of  the  patella,  more  obtuse  in  direction,  is  forced 
upon  the  obliquely  inclined  plane  which  marks  the  an- 
terior articulating  surface  of  the  outer  condyle,  until  the 
vertical  ridge  between  the  patella  facets  slips  beyond 
the  summit  of  the  condyle,  where  it  is  firmly  held  by  the 
vigorous  contractions  of  the  extensor  of  the  leg, 

li  is  more  than  probable,  therefore,  that  the  common- 
est form  of  luxation,  the  outward  variety,  is  brought 
about  when  the  joint  is  in  the  act  of  extension,  having 
been  previously  flexed. 

The  diagnosis  of  luxations  of  the  patella  is   accom- 
plished without  the  slightest  difficulty.     Simple inspa 
tion  and  palpation  will  reveal  at  once  the  nature  of  the 
injury. 

In  most  instances,  the  reduction  of  these  dislocations  is 
attended  with  no  difficulty.  The  patella  may  be  pushed 
or  elevated  over  the  border  of  the  articular  surface  of  the 
OUter  condyle,  and  the  bone  will  at  once  resume  its  nor- 
mal position.  It  sometimes  occurs,  exceptionally  how- 
ever, that  the  capsule  is  but  slightly  torn,  and  the  verti- 
cal ridge  of  the  patellar  articulating  surface  is  held  firmly 
down  by  the  Btrong  joint-capsule,  ami  resists  all  efforts 
at  reduction.  Malgaigne  proposed,  in  such  a  case,  to 
fasten  a  peg  into  the  patella,  and,  with  the  aid  of  this  act- 
ing as  a  lever,  elevate,  and  at  the  same  time,  by  a  "  pry- 
ing" movement,  force  the  bone  from  its  abnormal  posi- 
tion. A  common  carpenter's  gimlet  may  be  brought  into 
use  in  i  he  same  manner. 

It  is  well  to  bear  in  mind  the  manner  in  which  the  lux- 
ation, in  the  great  majority  of  cases,  occurs,  and  to  at- 
tempt the  reduction  according  to  physiological  rules. 
This,  in  the  class  of  cases  under  consideration,  would 
lead  to  a  forcible  flexion  of  the  knee,  giving  at  the  same 
time  to  tin;  patella  such  a  twist  upon  its  long  axis  as 
in  cause  this  to  slip  into  the  inter-condyloid  fossa.  The 
rectus  femoris   may  be  relaxed  .somewhat   by  flexing  the 

thigh  u| tin'  abdomen, 

I  pward  or  downward  displacements  of  the  patella  are 
caused,  in  the  case  of  the  former,  by  rupture  of  the  tfga- 

nientum  patellae,  and   in   that  of  the  latter  by  its  detach- 
ment from  the  quadriceps  by  a  laceration  of  this  muscle, 
Whatever  injury  may  occur  to  the  knee-joint  itself  in 
connection  with  a  luxation  of  the  patella  is  to  be  treated 

according  to  the  indications   present.      It  would   be  well. 

in  all  cases,  to  apply  evaporating  lotions  and  enjoin  rest 
of  the  joint  until  all  danger  of  inflammatory  action  had 
passed. 

Othbb  Injuries  of  the  Patella, — mechanics  and 
others  are  the  subjects,  occasionally,  of  incised  wounds 
upon  the  antei  Lor  surface  of  the  knee  joint,  involving  the 

patella.    The  blow  maj  I I  a  glancing  character,  as  with 

an  axe  or  adze,  in  which  case  a  portion  of  the  bone  may 

I"    lurried   awa\   ;   or   there   nia\    be  a  direct    incision   into 

the  substance  01  the  bone,  as  related  by  Gamgee.*8 

The  entire  bone  may  be  lorn   away,  and  yet  the  patient 

recover  with  a  useful  limb.     An  instance  of  this  kind  is 

recorded  by  Dr.   Alexander,  of  Salem,  Va.  '     The  patient 

had  his  entire  left  patella  torn  away  by  a  circular  saw, 
Tin  condj  les  of  the  femur  also  Buffered  somewhat,  The 
soft  parts  were  adjusted  after  removing  some  fragments 
of  hone  Btill  adhering  to  portions  of  ligament;  thorough 
cleanliness  was  observed,  the  parts  being   well  washed 

with  tepid  water,  and  the  wound  was  close. 1  with  -in- 
ures and  adhesive  plaster;  the  limb  was  then  laid  in  a 


ure  I,., \.     At  the  end  of  seven  days  the  wound v 
examined,  and    found   to  be  perfectly   healed.      Pass 
motion  was  made   in   the   seventh   week,  and   tin 
recovered    the    use   of  the  limb  to  a   remarkal 
The  patella  maj  be  carried  away  by  gunshot  injury,  with 
but  trifling  damage  to  tin  int.     W.    Wan 

port-  a  case  in  which  the  lull  contents  of  a  fow  liug-pj< 

at  -hort  range  w<  re  received  upon  the  Ride  of  the  p; 

Tin    entile  bone  was  carried  away,  and   the  cavil; 
knee-joint    opened.      Conservative  treatment   wa 
mined   upon,  and  Under  a  simple  oil  and  lint  dr< 
wound  finally  closed  ;  the  limb  ultimately  became  ; 

ful  a-  ever. 

RlJPTl   l.l-    OF     IIII.    I.lo  WH.VI  I   M     I' VI  I-.I.I..K.—  Ti 

jury  i-  ot  common  occurrence.     The  rupture  seems  to 
brought  about  by  a  suddi  n  movement  of  falling  foi 
with  the  leg  in  a  flexed  position.     In  a  case  relal 
Chiene,41  the  patient  in  going  down  a  ladder  can 
right   foot  upon  the  last  step  and  fell   forward,  his  rig 
leg  bending  under  him.     He  walked  into  the  In 

and  ii] •xamination  the  ligamentum  patella-  could  : 

be  made  out.  and  the  power  of  extending  the  h 

Dr.  Gould,4*  of   Boston,  relates  the  case  of  a  "man 
in  attempting  to  reach  a  train  in  motion,  ruptured 
ligament  of  the  right   patella  by  his  efforts  in  rui 
Here  the  accident  seems  to  have  been  produced  h. 
lar  contraction. 

Professor  Sands,43  of  New  York,  quotes  Maydl  as  be- 
ing able  to  collect   but  sixty-live  examples  of  tliis  inju 
and  adds   thirteen   cases  collected  by  himself  Iron, 
records  of   Bellevue  and  other  hospitals  in   the  city 
New  York. 

When  the  thickness  and  consequent  strength  of  the 
ligamentum  patellar  and  its  comparatively  slight 
ure  to  injury  are  considered,  together  with  the  mechanii 
of  transverse  fracture  of  the  patella,  the  relative  infre- 
quency  of  ibis  injury  will  be  readily  understood. 

In  all  probability  rupture  of  the  ligamentum  patella 
can  be  traced,  in  the  majority  of  cases,  to  indirect   i 
lence.  although  Professor  Sands  calls  attention  to  at  li 
seven  cases  in  which  violence  was  done  to  the  knee-ji 
directly.      It   should   be  In, me  in   mind,  how  e\  n 
surgeon  remark-,  that  the  fall  upon  the  knee  may  b 
been  the  result,  rather  than  the  cause,  of  the  ruptun 
the  ligament.     In  all  probability  the  extensor  muse 
are  strongly  contracted  at  the  moment  of  the  oci 
of  the  accident.     In  the  majority  of  instances  this  injury 
occurs  in  the  male  sex.  thus  still  further  .suggesting  I 
probability  that  contraction  of  powerful  muscular  struct- 
ures contribute-,  more  than  any  other  one  factor,  to  I 
production  of  this  lesion. 

It  occasionally  happens  that  the  rupture  takes  plai 
In  .ti  i  sides  simultaneously.     One  case  of  this  kind  ism  I 
by  Sands,  and  four  others  have  been  referred  to— one 
Hamilton,  one  by  Gibson,  and  two  by  Shaw.      Althouj 
it  is  difficult  to  understand  why  it  should  be  - 
happens  that    in  no  less  than  three  of  the  Ci 
there  had  previously  existed  fracture  of  the  patella 
the  same  side.     Fracture  of  the  patella  may,  by  less 
ing  the  patient's  ability  to  maintain  his  equilibrium  with 
ease  and  certainty,  establish  a  predisposition  to  further 
injury  in  this  region  ;  the  fibrous  connecting  band  pi 
eni  after  a  fracture  of  the  patella  may,  from  its 
and  unyielding  character,  be  able  to  bear  a  greater  -ti 
than  the  patellar  ligament  itself.      That  this  may  OCCUI 
shown  by  the  occasional  occurrence  of  refract  ure  of  I 
patella,  or,   more  properly,  of  a  second  fracture  of  tl 
bone  when  the  first   fracture  ha-  united  by  a  strong  1  I 
mentous  union,  and  in  cases  where  the  bone  is  sound  - 
uninjured. 

The    rupture   is,   as   a    rule,    complete.     In    Pro! 
Sand-'   thirteen  ea-es  only  a  single  instance  occurred  in 
w  bich  the  rupture  was  incomplete.     Usually  the  rupture 
take-   place  at   either  one  or  the  other  of  its  ex  fremiti 
rarely  in  the  middle. 

The  diagnosis  of  rupture  of  the  ligamentum  pat< 
made   with  but   little  difficulty  a-  a  general  thing.     The 
.symptoms    are    so    well    marked    as    [o    leave    bill 
doubt  as-  to  the  nature  of  the  injury.     It  will  be  found 
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upon  examination  that  there  is  almost  an  entire  absence 
of  the  ligamentum  patellae,  and  a  gap,  more  or  less  dis- 
tinct, is  found  to  have  taken  its  place.  In  addition  to 
this  there  is  the  same  inability  to  extend  the  leg  present 
in  transverse  fracture  of  the  bone  itself,  where  the  pre- 
patellar structures  are  completely  torn  in  addition  to  the 
injury  to  the  bone. 

The  rupture  of  the  ligament  may  extend  into  the  joint 
by  tearing  across  the  lower  reflection  of  its  capsule.  In 
such  a  case  the  joint  becomes  very  painful  and  distended 
:ter  the  accident,  but  whether  this  is  due  to  extrav- 
asation of  blood  or  inflammatory  effusion  is  not  yet  de- 
termined. The  distention  of  the  joint  from  this  cause, 
however,  is  quite  transient,  subsiding  in  the  course  of 
right  or  ten  days. 

In  the  treatment  of  this  injury  it  has  been  customary  to 
carefully  follow  the  same  general  plan  as  in  fracture  of 
the  patella  ;  this  consisting  of  elevation  of  the  injured  limb, 
cold  applications  to  the  joint,  and  the  use  of  such  means 
to  promote  extension  and  fixation  of  the  joint  which  are 
considered  appropriate  in  cases  of  fracture.  In  addition 
to  these,  compresses,  straps,  and  bandages,  having  for  their 
object  the  retaining  in  position  of  the  ruptured  ligament, 
have  been  considered  useful.  When  the  distention  of 
the  joint  is  considerable,  some  difficulty  may  be  encoun- 
tered in  approximating  the  ruptured  ends  ;  but,  as  before 
stated,  as  a  general  rule  this  subsides,  if  it  be  but  serous 
effusion,  in  a  few  days,  before  which  it  will  be  worse 
than  useless  to  attempt  to  force  down  the  upper  end. 
Should  the  absorption  of  the  effusion  be  delayed  for  any 
reason  beyond  ten  days,  the  joint  should  be  aspirated. 
One  thing  should  be  borne  in  mind  in  the  class  of  cases 
in  which  considerable  effusion  exists — the  early  applica- 
tion of  compresses  aud  tight  bandages,  the  latter  with  a 
view  of  hurrying  the  process  of  absorption,  will  cause 
an  aggravation  of  the  symptoms  and  compel  a  suspen- 
sion of  all  treatment  for  a  time.  By  the  exercise  of 
caution  in  this  respect,  and  simply  elevating  the  limb, 
treating  the  injury  rather  on  the  expectant  plan  than 
yielding  to  the  impulse  to  crowd  together  the  ruptured 
ends  as  soon  as  possible,  the  comfort  of  the  patient 
will  be  greatly  enhanced,  and  as  good  results  obtained  as 
by  the  more  active  procedures.  In  the  course  of  six  or 
eight  weeks,  even  with  simple  elevation  of  the  limb  and 
the  application  of  a  plaster-of-Paris  dressing,  including 
the  leg  and  thigh,  the  continuity  of  the  ruptured  parts  is 
restored,  and  a  fair  amount  of  recovery  of  the  function  of 
the  disabled  limb  is  at  once  observed.  This  improves  as 
time  goes  on,  the  knee  gradually  regaining  its  normal  size 
and  shape.  Movements  of  the  joint  are  soon  carried  on 
with  but  little  pain  or  inconvenience,  and  the  power  of 
extension  returns,  although  to  a  variable  degree.  This 
will  be  best  promoted  by  massage  of  the  quadriceps  ex- 
tensor muscle,  by  which  means  the  atrophy  incident  to 
the  prolonged  inactivity  of  the  muscles  will  be  over- 
come. In  a  case  treated  by  Weir  in  this  manner,  in  St. 
Luke's  Hospital,  New  York,  in  1869,  sixteen  years  after- 
ward no  difference  could  be  made  out  between  the  pa- 
tellar ligaments  of  the  two  sides,  and  the  patient  declared 
that  the  limb  injured  was  quite  as  good  as  that  of  the 
opposite  side. 

On  the  other  hand,  however,  the  patella  may  remain 
permanently  retracted  in  spite  of  every  effort  to  main- 
tain it  in  position,  and  this  may  occur  to  the  extent  of 
several  inches.  In  such  cases  the  impairment  of  function 
will  be  more  decided,  although  to  this  rule  there  are  many 
exceptions.  It  also  happens  that  close  approximation  of 
the  ruptured  ends  does  not  always  insure  restoration  of 
function.  This  is  in  all  probability  due  to  some  injury 
inflicted  other  than  that  to  the  ligament  itself,  such,  for 
instance,  as  some  permanent  damage  done  to  the  quad- 
riceps muscle,  or  interference  with  its  nerve-supply  and 
consequent  atrophy ;  chronic  inflammation  of  the  knee- 
joint,  or  adhesions"  between  the  opposed  surfaces  of  the 
synovial  sac  lying  beneath  the  quadriceps.  Here  both 
flexion  and  extension  are  interfered  with  and  the  patient 
is  seriously  crippled. 

Id  those  instances  in  which  no  union  takes  place  there 
will  be  a  total  loss  of  power  to  extend  the  limb,  and  the 


ability  to  walk  without  .assistance  will  be  entirely  lost.  It 
is  more  than  likely  that  a  greater  number  of  these  cases 
result  in  permanent  impairment  of  function  of  the  quad- 
riceps than  is  generally  supposed.  In  the  cases  in  which 
failure  of  union  takes  place  it  has  been  the  general  prac- 
tice to  equip  tiic  patient  with  some  form  of  apparatus 
designed  to  keep  the  knee-joint  rigid,  or  to  imitate  the 
power  of  extension  of  the  quadriceps  extensor  cruris 
muscle  by  the  use  of  elastic  force.  Recently  Professor 
Sands,43  of  New  York,  has  succeeded  in  restoring  to  a 
useful  condition  a  limb  rendered  useless  by  an  ununited 
rupture  of  the  ligamentum  patellae. 

The  patient  had  received  a  falling  timber  upon  his 
right  knee,  while  at  sea,  and  was  at  once  disabled  there- 
by. Seven  months  later  he  applied  to  Professor  Sands, 
wearing  a  posterior  leathern  splint,  without  the  aid  of 
which  he  was  totally  unable  to  walk.  The  ligament  had 
been  torn  away  close  to  its  tibial  attachment ;  the  patella 
was  drawn  up  about  two  inches.  It  could  be  moved 
readily  from  side  to  side,  but  could  not  be  drawn  down- 
ward to  its  normal  position.  The  attachments  of  the 
quadriceps  to  its  upper  border  could  be  readily  made  out, 
but  all  connection  with  the  tibia  had  evidently  been  de- 
stroyed. A  longitudinal  incision  about  nine  inches  long, 
in  the  middle  line,  exposing  the  tubercle  of  the  tibia,  the 
patella,  and  the  lower  portion  of  the  quadriceps,  was  made, 
the  parts  being  freely  exposed  and  the  ends  of  the  liga- 
ment freshened.  Some  dense  fibrous  tissue  occupied  the 
site  of  the  normal  attachment  of  the  ligamentum  patellae 
to  the  tibia.  This  was  also  freshened  and  afforded  a 
good,  firm  hold  to  the  silver-wire  sutures,  by  means  of 
which,  after  making  several  incisions  into  the  quadriceps 
muscle,  the  ligament  was  finally  brought  down  to,  and 
fastened  in,  its  normal  position.  The  patient  did  well,  and 
Professor  Sands  exhibited  him  to  the  members  of  the 
New  York  Surgical  Society,  December  8,  1885,  seven 
months  after  the  operation,  with  the  usefulness  of  the 
limb  restored  and  many  of  itfe  movements  perfect.  In 
cases  in  which  the  ordinary  measures  of  treatment  fail 
in  bringing  about  union  of  the  ruptured  ligament  there 
can  be  no  question  as  to  the  propriety  of  performing 
Sands'  operation  for  the  restoration  of  the  usefulness  of 
the  limb,  provided  a  full  and  conscientious  regard  be 
paid  to  the  necessities  for  a  most  rigid  and  thorough  anti- 
sepsis. 

Bursitis  of  the  Prepatellar  Burs.e. — The  pre- 
patellar bursa  is  occasionally  traversed  by  partitions, 
more  or  less  complete,  dividing  the  bursa  into  two  or 
more  complete  and  independent  sacs.  These  septa  may 
become  thickened,  increased  vascularity  of  their  tis- 
sues takes  place  under  the  influence  of  inflammation  or 
irritation,  and  rupture  and  effusion  occur  in  the  cavity  or 
cavities  of  the  bursa. 

Acute  bursitis  of  the  prepatellar  bursa  is  usually  the 
result  of  an  injury.  The  anterior  aspect  of  the  "knee- 
joint  becomes  more  or  less  tender  and  tense,  and  a  fluctu- 
ating swelling  makes  its  appearance.  The  skin  assumes 
an  erysipelatous  hue.  The  pain  is  usually  very  severe, 
and  may  be  of  a  lancinating  character.  More  or  less 
constitutional  disturbance  coexists.  The  redness  may 
extend,  in  the  course  of  a  day  or  two,  both  upon  the 
thigh  and  down  the  leg  to  the  ankle-joint.  Even  gan- 
grene, as  the  result  of  excessive  inflammatory  action, 
may  occur.  (Edema  of  the  surrounding  parts  occurs, 
and  this  is  usually  an  indication  that  suppuration  has  set 
in.  The  constitutional  disturbance  increases  when  this 
latter  occurs.  The  limb  becomes  fixed  in  a  slightly 
flexed  position,  and  movements  are  exceedingly  painful 
at  times  and  always  difficult. 

If  the  case  terminate  by  resolution  the  inflammatory 
symptoms  quickly  subside,  only  to  recur  if  there  be  a 
gouty  or  rheumatic  diathesis  entering  into  the  case  as  an 
etiological  factor.  Some  thickening  may  be  left,  in  any 
event,  marking  the  site  of  the  recent  inflammation. 

When  the  termination  is  by  suppuration,  the  latter 
announces  its  presence  by  an  aggravation  of  the  acute 
symptoms.  The  integument  covering  the  bursa  becomes 
thin  and  shining,  and  unless  measures  be  taken  to  evac- 
uate the  pus  a  spontaneous  opening  may  occur.      The 
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possibility  of  suppurating  bursitis  leading  to  caries  of  the 
patella  ha^  already  been  alluded  t'>. 

The  only  condition  with  which  at  ute  bursitis  of  the 
prepatellar  bursa  is  al  all  likelj  to  bi  nfounded 

i~  cellulitis  of  the  thigh,  extending  downward  over  the 
anterior  portion  ol  the  knee-joint,  The  fact  th;it  the 
swelling  and  redm  i  al  the  Bite  ol  the  bursa  will 

usually  Buffice  to  prevenl  error  in  the  differentia]  diag- 
nosis. Acute  Bynovitia  of  the  kne<  joinl  could  scarcely 
be  si  bj  Hi.   appearances  presented  by  an  acute 

bursitis  in  this  region,  y el  i  In •  w  i  ii <  r  has  known  of  at 
leas!  one  instance  where  thi-  occurred.  Nbexcuse  can 
exisl  i "i  thi  commission  <>t  i bis  error;  the  position  of  the 
patella  itself,  in  its  relation  to  the  Bwelling,  Bhould  settle 
the  question  :ii  once.  The  history  of  a  blow  upon  the 
anterior  region  of  the  knee-joinl  may  not  always  be  ob- 
tainable. It  is  not  an  uncommon  matter  for  a  period  of 
twenty-four  or  even  forty  eight  hours  to  elapse  from  the 
reception  of  the  blow  until  the  onset  of  the  symptoms. 
Again,  the  blow  or  other  injury  may  be  of  so  slight  a 
character  as  to  have  escaped  especial  notice. 

Subacute  and  chronic  enlargements  of  this  bursa,  or 
"house-maid's  knee"  as  it  is  commonly  called,  consti- 
tute an  unsightly  and  inconvenient  tumor  over  the  pa- 
tella, interfering  greatly  with  progression.  They  occur 
mosl  Frequently  in  servant-maids,  stone-masons,  and 
others  who  are  in  the  habit  of  kneeling  more  or  less  con- 
stantly. Over-exertion  in  walking  may  bring  on  this 
variety  of  the  inflammation  of  the  Bac  to  a  minor  extent. 

The  swelling  in  "  hou-c-maid's  knee  "  is  -oft  and  fluct- 
uating, hemispherical  in  shape,  and  unaccompanied  by  en- 
largement of  the  veins  or  the  presence  of  any  marked 
changes  in  the  overlying  integument.  Pain  is  very  sel- 
dom a  decided  symptom,  although  tenderness  upon  press- 
ure and  considerable  soreness  in  walking  are  usually 
present.  In  cases  of  very  long  standing  the  enlargement 
maj  extend  beyond  its  usual  size,  that  of  a  small  orange, 
to  the  dimensions  of  a  fetal  head.  This  latter,  however, 
is  exceptional. 

In  recent  cases  the  diagnosis  can  be  readily  made  ;  the 
existence  of  a  fluctuating  swelling  at  the  site  of  the 
bursa,  and  the  relative  position  of  the  patella,  will  settle 
the  diagnosis  beyond  a  doubt.  Thickening  of  the  walls 
of  the  bursa,  however,  may,  in  old  cases  render  the 
sense  of  fluctuation  obscure,  or  prevent  its  appreciation 
altogether.  The  growth,  in  this  latter  instance,  may 
simulate  a  solid  tumor.  True  hygroma,  or  the  hyper- 
secretion due  to  -imple  irritation  or  congestion  (a  true 
dropsical  condition  of  the  sac),  occurs  hut  rarely,  and 
need  scarcely  be  taken  into  account. 

In  the  treatment  of  bursitis  of  the  prepatellar  bursa, 
attention  should  be  paid  to  the  variety  of  the  disease  un- 
der  aotice.  In  the  acute'  form,  local  antiphlogistic  meas- 
ure—  lead-and-opium  wash,  etc. — should  be  employed. 

If  there  be  a  suspicion  ol'  a  gouty  or  rheumatic  causation, 
remedies  appropriate  to  these  should  he  exhibited.  When 
the  existence  of  pus  becomes  indubitable,  and  not  before, 
a  free  incision  to  evacuate  the  same  should  be  made.  In 
.some  oi  the  cases  great  general  depression  may  exist,  in 
which  case  iron  and  quinine  should  he  given,  and  other 
Supporting   and   stimulating    treatment    instituted.      The 

limb  -hould  be  placed  in  an  easy  position  upon  a  pil- 
low and  somewhat  elevated.  After  incision,  antiseptic 
irrigation  several  time-  daily,  and  tin-  application  of  an 
absorbent  dressing,  having  some  antiseptic  agent  incor- 
porated in  its  meshes,  will  serve  a  better  purpose  than 

the  employment  of  poultices. 

In  the  subacute  or  chronic  variety  of  the  affection, 
blistering,  the  application  of  tincture  of  iodine,  or  other 
measures    of   thi-  character,  are  ver\    seldom   of  service. 

Aspiration  of  the  fluid  in  cases  where  the  walls  are  but 

moderate!}  thickened,  washing  out  the  cavity  with  a 
solution  oi'  mercuric  bichloride  i  1  to  1,000)  or  a  solution  of 
potaasio-mercuric  iodide  (lto4,000),  followed  by  tie  in- 
troduction through  the  cannula  of  a  few  strands  of  pre- 
viously sterilized  horse  hair  a-  a  drain,  will,  in  the  vast 
majority  of  cases,  lead  to  a  radical  cure  ;  antiseptic  dress- 
ings should  be  applied  after  this  little  operation,  and  the 
limb  kept  at  ft -l   lor  a  lew  das-.      I"  poll  removal  of  the 


drain,  say  at  the  end  of  forty-eight  bourn,  a  second  drew- 
in-  should  he  applied.      Thi-  method  of  treatment  failing, 
incision  and  drainage,  with  perhaps  excision  of  t 
should   be   practised.      This   latter  treatment   is  thi 
applicable  method  of  dealing  with  tumors  in  this  region, 
the  result  of  a  solidification  or  fibroid   degeneral 
the  interior  of  old  bursa-. 

A   simple  hygroma    may    be   treated   with   blisl 
tincture  of  iodine,  etc.  ;   thi-  failing,  aspiration  and  hyper 
distentions,  by   means  of  a    two   and    one-half    per  (cut. 
solution   of  carbolic   acid,    lor   the    purpose   of   slightly 
stimulating  its  interior,  w  ill  ordinarily  bring  t 
satisfactory  conclusion, 
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PATENTS.  The  general  willingness  of  physician! 
and  surgeons  to  permit  free  use  of  their  inventions  and 
improvements  diminishes  the  importance  to  them  of  any 
detailed  account  of  the  patent  laws;  but  a  L'cueral 
sketch  of  that  subject  will  be  useful.  Patents  are  granted 
under  act  of  Congress,  not  under  State  laws.  Th< 
in--  connected  with  them  is  conducted  at  Washington  in 
the  Patent  Office,  which  is  a  branch  of  the  Department 
of  the  Interior.  Suits  involving  the  validity  of  patt 
brought  in  United  States  courts,  though  suits  to  enforce 
contracts  belong  to  Stale  courts,  even  if  involving  pat- 
ents. A  patent-right  is  not  objectionable  as  a  monop- 
oly, but  is  of  the  nature  of  a  contract  between  tl 
ernment  and  the  inventor  that  the  former  will  guarantee 
exclusive  control  of  the  invention  for  a  limited  term  of 
years,  and  that  the  latter,  in  return,  will  disclose  the  in- 
vention so  fully  that  the  public  shall  have  the  benefit  of 
the  invention  after  expiration  of  the  term.  Thus,  who- 
ever discovers  a  useful  prescription  or  surgical  instru- 
ment may  keep  the  knowledge  of  it  to  himself,  and.  if  he 
can,  may'  confine  the  use  of  it  to  his  own  practice  indefi- 
nitely. Or  he  may.  by  obtaining  a  patent,  secun 
right,  callable  of  enforcement  in  the  courts,  which,  how- 
ever, will  last  only  seventeen  years.  If  the  inventor 
adopts  the  latter  course,  he  must  file  in  the  Patent  Office  a 
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i  written  description  of  his  invention  and  a  precise  state- 
ment   of    what    lie    claims.      lie    may    properly  conduct 

'  this  correspondence  himself,  by  addressing  directly  the 
"Commissioner  of  Patents,"  Washington,  I>.  ('.  •  and 
a  pamphlet  of  full  instructions  for  such  correspondence 
is  furnished  gratuitously  to  all  who  ask  for  it.  But  the 
proceedings  are   complex,   and   the   preparation  of   the 

,  "specification,"  as  the  description  and  claim  taken  to- 
gether are  usually  called,  requires  great  care  and  accu- 
racy.    Hence  the  employment  of  a  patent  "  agent,"  or 

1  "  solicitor,"  is  almost  universal. 

The  important  question  is,  What  may  be  patented  ? 
The  law  embraces  "any  new  and  useful  art,  machine, 
manufacture,  or  composition  of  matter."  The  invention 
must  be  both  "  new"  and  "  useful."  That  is  to  say,  the 
applicant  must  be  able  to  make  oath  that  he  himself  de- 
vised it,  though  he  may  have  received  some  aid  ;  and  it 
must  serve  some  beneficial  purpose,  though  the  benefit 
may  be  very  slight.  The  word  "  machine,"  as  under- 
stood in  law,  embraces  all  forms  of  surgical  apparatus 
and  instruments,  and  "  composition  of  matter"  includes 
mixtures  of  drugs.  Whether  novel  and  complex  opera- 
tions in  surgery  can  be  patented,  as  coming  within  the 
word  "art,"  is  not  easy  to  say  positively.  In  the  ordi- 
nary application  of  the  patent  law  a  "  process"  is  con- 
sidered patentable  ;  but  there  has  never  been  any  exten- 
sion of. this  doctrine  in  the  direction  of  medicine  and 
surgery.  The  simple  discovery  of  the  medical  proper- 
ties of  drugs,  though  previously  unknown  and  highly 
useful,  is  not  within  the  law.  Thus,  a  patent  was  de- 
nied to  the  discoverer  of  the  anaesthetic  property  of 
chloroform,  ether,  etc.  The  courts  said  that  he  had 
merely  ascertained  a  fact  of  nature,  a  property  of  certain 
substances  ;  he  had  not  devised  any  new-  thing.  In  short, 
the  possible  applications  of  the  patent  law  are  limited  to 
novel  appliances  and  instruments  for  surgery  and  novel 
prescriptions  or  mixtures  of  drugs  put  up  for  use. 

A  law  passed  in  1874  abrogated  the  practice  of  copy- 
righting labels  for  patent  medicines  or  other  articles  of 
manufacture,  but  provided  for  registering  such  labels 
in  the  Patent  Office  ;  and  the  "Trade-Mark  Laws,"  so 
called,  of  the  States  give  some  means  of  securing  the 
name  of  an  established  and  popular  remedy  against  im- 
itation by  competitors.  It  remains  to  be  said  that,  in 
many  foreign  countries,  pharmaceutical  preparations, 
compositions  of  drugs,  remedies,  medicines,  etc.,  are 
expressly  excluded  from  the  benefit  of  the  patent  laws. 
Benjamin  Vaughan  Abbott. 

PAU.  The  city  of  Pau,  chief  town  of  the  Department 
of  the  Basses-Pyrenees,  France,  stands  upon  the  north 
or  right  bank  of  the  river  called  the  Gave  de  Pau,  at  the 
height  of  130  feet  above  the  river-bed,  and  620  feet  above 
sea-level.  The  latitude  of  Pau  is  43°  IT'  N. ;  its  longi- 
tude is  0°  23'  W.  The  population  of  the  town  is  about 
twenty-five  thousand.  Its  situation,  on  the  edge  of  a 
plateau  immediate!}'  above  the  river-bed,  and  the  loca- 
tion, at  the  brink,  as  it  were,  of  this  plateau,  of  the  old 
castle  with  its  terrace,  of  the  Place  Royale,  the  Boule- 
vard du  Midi,  and  the  Pare  (containing  thirty  acres  of 
ground  and  beautifully  planted  with  shade-trees),  ren- 
der the  town  a  decidedly  picturesque  place  in  appear- 
ance, while  the  view  of  the  Pyrenees  Mountains,  which 
may  be  had  from  all  the  points  just  mentioned,  is  remark- 
ably fine,  and  is  said  by  Murray  to  be  similar  to,  although 
inferior  to,  the  famous  distant  view  of  the  Alps  which  is 
obtained  from  the  platform  at  Berne. 

The  reputation  of  Pau  as  a  winter  health-resort  is 
notoriously  great,  and  its  hotels  are  excellent,  especially 
such  as  lie  in  that  part.of  the  city  which  is  nearest  the 
edge  of  the  plateau,  an'd  from  which  the  view  just  men- 
tioned is  obtained.  This  portion  of  the  city,  at  least,  is 
well  drained  ;  of  the  rest  I  cannot  speak  positively.  The 
soil  at  Pau  is  sandy. 

The  mean  temperature  of  each  of  the  five  months,  No- 
vember to  March,  is  given  by  Dr.  Julius  Hann  as  fol- 
lows:  November,  47.84°  F.;  December,  43.34°  F.;  Jan- 
uary, 42.26°  F.;  February,  44.42°  F.;  March,  48.20°  F. 
I  have  no  data  at  hand  to  illustrate  either  the  extreme 


or  the  average  daily  maximum  and  minimum  tempera- 
tures; but  the  average  monthly  range  during  the  season  in 
question  is  36.5  F.  (Hann's  "  Handbuch  der  Klimatolo- 
gie").  Dr.  Teo  tells  us  that  "frost  and  snow  and  cold 
nights  are  not  uncommon  in  winter;"  and  it  is  evident 
that  the  climate  of  Pau  at  this  season  cannot  be  pro- 
nounced a  very  warm  one.  In  "Murray's  Guide  book"we 
read  that  "  though  the  climate  is  mild  the  variations  in 
temperature  are  often  sudden."  On  the  other  hand.  Dr. 
A.  Rotureau  (in  the  "  Dictionnaire  Encyclopfidique  des 
Sciences  Medieales"),  although  giving  for  the  monthly 
means  of  November,  December,  and  January  figures 
which  arc  lower  than  those  of  Dr.  Hann,  and  although 
admitting  that  the  temperature  quite  frequently  falls 
below  the  freezing-point,  nevertheless  appears  to  regard 
the  winter  climate  of  Pau  as  one  characterized  rather  by 
equability  than  by  variability  of  temperature,  and  Dr. 
Weber  tells  us  that  the  nycthemeral  range  of  temper- 
ature seldom  exceeds  16s  F. 

The  mean  annual  rainfall  is  42.7  inches,  of  which  11.3 
inches  falls  in  winter  (Rotureau),  and  during  the  six 
months  from  November  to  April  the  average  number  of 
days  on  which  rain  falls  is  between  eight}'  and  ninety 
(Weber).  As  to  the  manner  in  which  rain  habitually 
falls,  we  are  told  by  Dr.  Rotureau  that,  although  falls  of 
rain  are  frequent,  they  are  not  usually  of  long  duration, 
and  commonly  occur  in  the  early  part  or  toward  the 
close  of  the  clay.  The  relative  humidity  of  the  atmos- 
phere at  Pau  is  considerable  ;  according  to  Dr.  Weber,  it 
is  on  the  average  from  eighty  to  eighty-five  per  cent. 
Dr.  Hann's  figures  for  the  five  months,  November  to 
March,  derived  from  observations  taken  only  twice  a 
day  (viz.,  at  7  a.m.  and  at  2  p.m.),  are  as  follows:  No- 
vember, seventy-five  per  cent.  ;  December,  seventy-six 
per  cent.  ;  January,  seventy-four  per  cent.  ;  February, 
seventy-two  per  cent.  ;  March,  seventy  per  cent. 

The  leading  characteristic  in  the  climate  of  Pau,  and 
the  feature  to  which  it  largely,  and  no  doubt  deservedly, 
owes  its  popularity  as  a  winter-resort,  is  the  prevailing 
stillness  of  the  atmosphere.  The  great  chain  of  the 
Pyrenees  Mountains,  distant  only  fifteen  or  twenty  miles, 
acts  as  a  barrier  to  protect  the  region  about  Pau  against 
southerly  winds  ;  while  we  are  told  by  Dr.  Yeo  that  "  a 
series  of  plateaux  rising  behind  the  town"  afford  a  good 
degree  of  protection  from  northerly  winds.  The  west 
and  the  east  are  the  quarters  in  which  least  protection 
against  wind  is  afforded  ;  but  Dr.  Rotureau  claims  that 
the  hills  known  as  the  Coteaux  de  Jurangon  and  the 
trees  of  the  Pare  serve  in  some  degree  to  break  the  force 
of  the  westerly  winds,  and  that  the  easterly  winds  are 
modified  in  character  by  being  obliged  to  pass  over  a 
district  of  relatively  considerable  elevation  before  reach- 
ing the  town  (sont  mitiges  par  les  hauteurs  du  terrain  sur 
lequel  ils  doivent  passer  avant  d'atteindre  la  ville).  He 
also  tells  us  that  the  east  wind  at  Pau  is  a  fair-weather 
wind  and  a  dry  one.  The  "  mistral "  of  Provence  and 
the  Riviera  does  not  exist  at  Pau,  although  the  northwest 
wind  is  a  bringer  of  cold  and  dry  weather.  The  westerly 
wind  is  damp  and  warm.  In  Dr.  Rotureau's  article  will 
be  found  other  interesting  facts  concerning  the  winds  of 
Pau,  and  concerning  the  comparative  windlessness  of  its 
climate.  Suffice  it  to  say,  in.  this  place,  that,  while  occa- 
sional wind-storms  of  considerable  severity  are  there  ex- 
perienced, the  climate  is  nevertheless  one  properly  to  be 
regarded  as  exceptionally  free  from  winds. 

Pau  has  unquestionably  lost  a  part  of  its  former  great 
reputation  as  a  winter  sanatorium  for  pulmonary  phthi- 
sis, and  drier  climates  are  more  in  vogue  to-day  for  the 
treatment  of  that  disease.  Nevertheless,  for  some  cases 
of  this  kind  the  climate  of  Pau  may  still  be  recom- 
mended. We  have  seen  that  the  high-lying  sanatoria 
of  Europe  do  not  suit  all  phthisical  patients,  and  the 
same  is  true  of  other  high-altitude  resorts  and  of  dry 
results  not  much  elevated  above  sea-level.  The  cases  of 
phthisis  for  whom  the  still  atmosphere  and  rather  moist 
air  of  Pau  are  especially  suitable,  according  to  Drs.  Weber 
and  Yeo,  are  such  as  suffer  much  from  an  especial  ir- 
ritability of  the  respiratory  mucous  membrane,  with  dry 
cough,  and  who  possess  the  type  of  constitution  known 
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aa  the  "  en  thi  i  of  chronic  bronchitis  and  em 

physema,  and  of  spasmodic  asthma,  when  occurring  in 
this  erethistic   on        ■  excitable  <  on 
stitution,  also  do  well  at  Pau. 
The  existence  at   Pau  of  an  English  club  and  other 
,l  facilities,  the  ease  with  which  excursions  may  be 
made  into  the  neighboring  P  Mountains,  and  the 

proximitj    oi    the  Bummer  Btations  ol    Bagneres-di 

Eaux    Bonm  de  Luchon,  among   the 

tntains,  and  ol  Biarritz,  on  the  coast  of  the  Bay  of 
B  are  o  her  points  in  favor  ol  Pau. 

Huntington  Richards. 

PEARSON  SPRINGS.     Location,,  Lake  County,  Call- 

f(  I]  nia. 

Poet  Office,  Lakeport,  Lake  County,  Cal. 

AccEsa  Bj  Central  Pacific  (California  Pacific  & 
Northern  Division)  Railway  to  <  lalistoga  ;  thence  by  regu 
lar  line  ol  stages  to  Lakeport,  forty-eighl  miles;  thence 
li\  conveyance  to  the  springs,  eleven  mill  b. 

As  iXYSia— None  obtainable. 

These  springs,  of  which  there  arc  five,  a  Boda,  a  buI- 
phur,  a  Bulphurand  Boda,  and  two  gas  springs,  all  cold,  arc 
situated  in  i In-  Western  pari  of  Calif ornia  about {hun- 
dred and  thirty  miles  north  of  San  Francisco.  The  Bce- 
nery  is  grand  ;  the  climate  is  fine,  and  there  is  good  bunt- 
ing and  fishing,  The  hotel  accommodates  ahum  sixty 
pi  iple. 

Although  no  analysis  is  given,  it  is  learned  that  the 
waters  are  purgative  or  aperient,  respectively. 

Q.  II.  F. 


PEDICULOSIS.  Byn.  :  Lousiness,  Phtheiriasis  ;  Lause- 
suchl  (Qer.);  Maladie  pediculaire  (Fr.). 

There  are  three  different  kinds  of  lice  which  prey  upon 
the  liunian  body,  and  which  produce  the  disease  known 
as  pediculosis.  Although  resembling  each  other  in  their 
general  anatomy;  they  differ  sufficiently  to  have  received 
different  names.  They  are  designated  according  to  the 
locality  in  which  they  are  found,  as  follows  :  1,  Pedicu- 
lus  capitis,  or  bead-louse  ;  -,  I'-  vestimentorum,  clothes- 
or  bodj  louse;  3,  I'-  pubis,  pubic  or  crab-louse. 

The  Pediculus  capitis  is  an   animal   2  mm.  (one  lino  in 

length,  having  an  oval-shaped  head  with  prominenl  eye-, 

and    tWO    live  jointed    antenna',     one   on 

each  side.  Running  from  the  foremost 
part  of  the  head  is  a  jointless  tube-shaped 

snout,  which  end-  in  two  movable  books. 
On  each  side  of  the  thorax  arc  three 
legs,  eo\  end  w  ilh  hair  and  armed  with 
Btrong,  sharp  claws,  which  adhere  to 
the  outside  of  the  last  joint  in  Bucb  a 
w  ay  thai  the  inside  of  the  joint  turns  up 
into  a  honk,  thereby  enabling  the  ani- 
mal to  take  a  firmer  hold.  The  abdo- 
men, w  bich  is  broader  than  the  head  and 
thorax,  is  marked  by  seven  segments, 
and  on  the  side  are  six  stigmata  or 
notches,  which  are  connected  with  the 
trachea.      Upon  the   hack   of   the   mail  - 

there  is  a  comparatively  large,  cuneiform  penis,  and  two 
testicles  (see  Fig.  2768).  '1'hc  females  are  both  larger  and 
more  numerous  than  the  males,  ai  the  end  of  their  ab- 
domen is  a  depression  or  slit,  in  which  arc  found  the 
anus  and  vagina.  The  male  i-  seized  in  the  embraces 
of  the  female  during  copulation,  the  female  climbing 
upon  his  back.  The  eggs,  commonly  called  nits  {see  Fig. 
2769,  l.  '-',  and  8),  arc  fastened  by  a  glutinous  secretion, 

a,  a,   to    the  shall    of    the    hair    near    the    scalp,    either 

singly  or  in  rows  of  twos  or  threes.  The  lowest  <  gg  u 
first  deposited,  then  the  others  as  the  animal  moves  up- 
ward. They  are  hatched  in  from  three  to  eight  days,  are 
full  grown  in  from  eighteen  to  twenty-one  days,  and  are 
then  able  on  their  part  to  propagate.  A  full-grown  fe- 
male  louse  can    lay   fifty  eggs  in  -i\  days,  and  may  have 

five  thousand  descendants  in  eight  weeks. 

The    I".  capitis   is  seldom    found   away  from    the  scalp. 

In  very  filthy  and  neglected  cases,  however,  their  num- 
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her  may  become  so  great  that  they  are  forced  to  1< .. 
head  in  order  to  obtain  nourishment. 

The  symptoms  ol   P   i    .  intense  itching,  with 

traumatic  eczema,  following  the  ungovernable 

necessity  for  scratching.  When  the 
hair  i-  long  and  there  has  been  much 
exudation  from  abraded  places,  ii 
becomes  closely  matted  together, 
and  we  have  what  is  called  plica 
j-xiUtnica,  a  condition  which  is  prin- 
cipally found  among  the  I 
Jews,  who.  even  to  this  day,  culti- 
vate it  with  superstitious  rev<  • 
because  they  believe  it  keeps  off 
worse  diseases  and  is  a  general  har- 
binger of  good  luck. 

The  diagnosis  of  P.  capitis  is  easily 
made.      The    hair    is    gently   i 
and  a  thorough  search  made  for  the 
nits.      They  appear  as  small  whitish 
specks  near  the  root  of  the  hai 
which    they  cling  with  remarkable 
tenacity.      When   these  a 
still   further  search  will   reveal  the 
lice  themselves,    which,   when   not 
tilled  with   blood,  are  grayish-white 
in  color. 

The  treatment  consists  in  fitst  kill- 
ing   the    lice    and    nits,    and    - 
quently   applying  remedies  for  the 
cure  of  the  eczema.     Many  prepara- 
tions have  been  used  to  destroy  the 
animals,  among  which  are  mercury. 
infusions,  decoctions  and  ointi 
of  sabadilla,  staphisagria,  menisper- 
mum,    rue,    opium,    angelica    and 
laurel,  saffron,  pepper,  sedum, 
podium,   pinguicula,   tobacco,   and 
the  seeds  of  veratrum. 

None  of  these,  however,  i 
common  petroleum,  which  may  be 
applied  either  pure  or  in  an  ointment 
made  with  vaseline  or  lanolin.  An  energetic  application 
of  such  a  preparation  should  be  made  with  a  bristle- 
brush,  and  the  head  covered  with  an  oiled-silk  cap,  to  1« 
lefl  on  twenty-four  hours.  When  this  is  taken  off,  thi 
head  should  be  thoroughly  washed  in  soap  and  warm 
water,  and  then,  when  the  hair  is  dry.  a  soothing  oint- 
ment is  to  be  applied  for  the  relief  of  the  eczema.  The 
tuts,  although  killed  by  this  treatment,  still  cling  closely 
to  the  hair-,  and  cannot  be  removed  by  simple  combing, 
A  fine-tooth  comb  should  be  dipped,  from  time  to  time, 
in  dilute  acetic  acid,  and  then  run 
gently  through  the  hair.  The  acid 
dissolves  the  envelopes  sufficiently  to 
allow  of  their  easy  removal 

The  Pediculus  vestimentorum, 
clothes- or  body-louse,  i-  the  second 
variety  found  on  man.  It  is  larger 
than  the  head-louse,  the  head  being 

longer  and  the  abdomen  more  ample. 

The  females  (see  Fig.  2770),  like  those 

of  the  former  variety,  are  larger  and 
more  numerous  than  the  males,  and 
they  also  possess  remarkable  fecun- 
dity. The  P.  vestimentorum  lives 
in  the  folds  of  the  clothe-,  and  re- 
mains only  long  enough  upon  the 
body  to  obtain  its  nourishment.  The 
eggs  are  laid  in  the  folds  of  the 
clothes  also,  and  it  is  there  that  the 
young  arc  hatched.  Unless  they  are 
verj  plentiful,  they  may  not  be  seen  upon  the  skin  itself 
when  the  clothes  are  removed,  as  at  the  slightest  alarm 
they  conceal  themselves  in  the  garments  and  are  taken 
olT  with  them.  Hence  the  necessity  of  attending  princi- 
pally to  the  clothing  of  lousy  people. 

When  body-lice  are  present  there  is  an  intense  itching, 
which  i-  accompanied  by  traumatic  eczema,  produced  by 


Fig.  3769.  —Hair  with 
Nit-  ol  the  IlcKl-loase 
Attached,  magnil 


Fig. 
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scratching.  In  cases  of  long  standing,  furuncles  and  ab- 
scesses, with  an  increased  deposit  of  brown  pigment,  are 
seen.     These  lice  also  cause  chronic  urticaria. 

The  treatment  is  simple.  The  clothes  should  be  thor- 
oughly cleansed,  either  by  washing  or  by  exposing  them 
■to  heat  sufficiently  intense  to  destroy  the  lice  and  nits. 
The  patient  should  take  a  prolonged  and  very  hot  bath, 
while  using  plenty  of  tar  or  carbolic  soap.  Any  accom- 
panying disease,  such  as  eczema,  may  be  treated  in  the 
usual  way  afterward. 

The  Pediculus  pubis,  or  crab-louse,  is  the  third  variety 
of  human  lice.  It  differs  from  the  other  two  in  shape 
and  size  (see  Fig.  2771). 
It  is  most  often  found 
on  the  hair  which  covers 
the  pubis,  but  it  has  been 
seen  in  the  eyebrows, 
under  the  arms,  and  upon 
those  places  of  the  body 
which  are  most  frequent- 
ly covered  with  hair.  It 
is  not  found,  however, 
upon  the  scalp. 

These  lice,  like  the 
head-lice,  lay  their  eggs 
and  fasten  them  to  the 
hair-shaft  by  a  glutinous 
envelope,  and  they  mul- 
tiply very  rapidly.  They 
are  usually  carried  from 
one  person  to  another 
during  coitus,  and  their  presence  is  soon  suspected  from 
the  intense  itching  which  their  bite  causes.  They  are 
seen  without  much  difficulty,  as  they  remain  upon  the 
skin  and  their  nits  are  scattered  about  upon  the  hairs 
near  them. 

Besides  the  eczema,  which  is  usually  present,  the  in- 
guinal glands  may  enlarge  and  even  suppurate. 

The  treatment  which  is  most -effectual  consists  in  the 
application  of  some  one  of  the  mercurial  ointments.  A 
small  quantity  of  blue  or  gray  ointment — unguentum  hy- 
drargyri — say  from  four  to  six  grains,  should  be  well 
rubbed  into  the  skin  with  a  bristle-brush.  If  one  such 
application  does  not  suffice,  another  may  be  made  the  fol- 
lowing day.  A  spray  of  ether  is  also  an  excellent  rem- 
edy. The  ether  should  be  sprayed  into  the  roots  of  the 
hair,  and  a  hot  bath  with  tar  soap  must  be  taken  immc 
diately  afterward. 

The  idea  that  there  is  a  specific  disease  in  which  lice 
are  produced  by  spontaneous  generation  within  the 
fluids  of  the  body  has  now  been  generally  abandoned. 
It  has  been  sufficiently  well  proven  by  Hebra  and  others 
that  lice  cannot  live  or  generate  in  the  fluids  of  the  body, 
or  in  any  place  deprived  of  air. 

Nevertheless,  even  since  this  apparent  settling  of  the 
question,  eases  have  been  reported — one  in  I860 — in  which 
lice  were  found  living  in  an  abscess,  from  which  they 
scattered  themselves  in  myriads  after  they  were  set  free 
by  an  incision.  Such  cases,  however,  seem  incredible 
from  our  present  stand-point  of  knowledge. 

A  full  history  of  the  discussion  on  this  subject  is  given 
in  Ziemssen's  "  Handbook  of  Skin  Diseases." 

Robert  B.  Morison. 

PELLAGRA.  A  complex  disease,  characterized  by 
three  classes  of  symptoms:  1.  A  squamous  erythema, 
confined  to  those  portions  of  the  skin  which  are  exposed 
to  the  action  of  heat  and  light.  2.  A  chronic  inflamma- 
tory condition  of  the  digestive  passages,  shown  chiefly  by 
obstinate  diarrhoea.  3.  A  more  or  less  severe  lesion  of 
the  nervous  system,  le'ading  at  times  to  mental  aliena- 
tion and  paralysis.  These  various  symptoms  are  at  first 
insignificant,  and  in  a  certain  way  periodic — they  begin  or 
recur  in  spring,  and  diminish  or  disappear  in  winter. 
Later  they  become  persistent,  more  and  more  marked, 
and  finally  terminate  fatally. 

Pellagra  has  been  known  as  a  distinct  disease  for  more 
than  a  hundred  years  ;  and  numerous  papers  have  been 
written  upon  the  subject,  chiefly  by  French  and  Italian 


authors.  The  disease  is  endemic  in  certain  partsof  Italy, 
France,  and  Spain,  in  theDanubian  provinces  of  Austria, 
in  Poland.  Algeria,  etc.     Belgium,  Germany,   England, 

and  America  appear  to  enjoy  an  entire  immunity. 

Among  the  causes  of  pellagra  may  be  mentioned  hered- 
itary predisposition,  deficient  alimentation,  and  bad  hy- 
giene. In  those  parts  of  Italy  where  pellagra  is  en- 
demic, the  poorer  classes,  especially  the  peasantry,  suffer 
extreme  privation  as  to  lodging  and  food.  During  a  con- 
siderable portion  of  the  year  their  chief,  if  not  their  ex- 
clusive, food  is  a  heavy,  sour,  indigestible  bread  made 
of  flour  from  more  or  less  spoiled  grain.  A  similar  diet 
prevails  in  most,  if  not  all,  the  other  countries  where 
pellagra  is  endemic.  That  privation  alone  is  not  suffi- 
cient to  give  rise  to  pellagra  is  shown  by  the  fact  that  in 
Ireland,  where  extreme  privation  has  at  times  and  in  cer- 
tain localities  prevailed,  pellagra  is  unknown.  Some  in- 
fluence in  the  production  of  the  erythematous  symptoms 
must  be  attributed  to  exposure  to  the  sun.  Finally, 
mental  alienation  has  been  asserted  as  a  cause  of  pella- 
gra; but  it  is  much  more  likely  to  be  its  effect. 

A  period  of  incubation  has  been  supposed  to  precede 
the  outbreak  of  pellagra,  and  there  is  reason  to  believe 
in  the  existence  of  a  prodromal  stage  marked  by  diminu- 
tion in  strength  and  derangement  of  the  digestive  func- 
tions. 

The  cutaneous  symptoms  of  pellagra  are  among  the 
most  constant  and  conspicuous.  Erythema,  a  bright  red- 
ness in  the  skin,  of  variable  extent  and  accompanied  by 
itching  and  burning  sensations,  is  perceived.  The  seat 
of  the  eruption  is  on  the  backs  of  the  hands  and  feet, 
sometimes  the  lateral  aspects  of  the  neck,  the  alse  nasi, 
the  cheek-bones,  the  sternum,  etc. — in  fact,  the  parts  ex- 
posed to  the  rays  of  the  sun.  The  affected  surface  is 
smooth,  rose-colored,  never  swollen,  but  is  sometimes 
covered  with  papules  and  vesicles.  Later  the  skin  des- 
quamates ;  the  diseased  surface  presents  a  uniform  red 
tint,  sometimes  compared  to  the  cicatrix  of  a  burn  or  to 
the  skin  of  an  onion. 

This  erythema  usually  shows  itself  in  spring,  during 
the  months  of  March  and  April,  decreases  toward  the 
end  of  summer,  and  disappears  in  the  autumn,  to  reap- 
pear again  on  the  approach  of  spring.  During  the  in- 
terval between  the  attacks  the  affected  skin  is  smoother, 
drier,  and  more  sensitive  than  in  the  normal  state.  The 
following  year  the  disease  returns  in  the  same  portions 
of  the  skin  as  before,  and  at  the  same  time  of  the  year, 
showing,  however,  more  decided  symptoms  than  at  first. 
The  epidermis  becomes  bard,  rugous,  of  a  grayish  or 
brownish  color,  and  exfoliates  in  thick  imbricated*  scales, 
so  that  the  eruption  takes  on  at  the  same  time  the  ap- 
pearances of  erythema  and  of  ichthyosis.  Sometimes, 
particularly' on  the  hands,  a  condition  of  cutis  anaerina, 
as  in  keratosis  pilaris,  is  observed — a  sort  of  perma- 
nent goose-flesh.  Fissures  occasionally  form  in  the  backs 
of  the  hands  about  the  knuckles  ;  the  palms  usually  are 
not  affected.  The  skin  symptoms,  appearing  thus  with 
the  return  of  every  spring,  finally  leave  permanent 
changes  behind. 

Digestive  disturbances  are  common  in  pellagra.  Mild 
at  first,  they  become  more  and  more  marked,  and  consist 
in  dyspepsia,  boulimia,  cracking  and  Assuring  of  the 
lips,  a  fungous  condition  of  the  gums,  a  reddened,  aph- 
thous condition  of  the  buccal  mucous  membrane,  and  a 
dry,  cracked  condition  of  the  tongue  ;  all  these  symp- 
toms are  shown  in  some  cases,  while  ptyalism,  a  sensa- 
tion of  heat  in  the  stomach  and  pharynx,  difficulty  of 
digestion,  and  pyrosis  are  also  complained  of.  At  first 
diarrhoea  and  constipation  alternate,  but  later  diarrhoea 
becomes  predominant  and  the  system  is  thereby  much 
reduced. 

The  cerebro-spinal  symptoms  are  shown,  in  particular, 
by  alteration  of  sensibility,  mobility,  and  intellect ;  ver- 
tigo ;  pain,  or,  rather,  a  sensation  of  heat  along  the  spine  ; 
giddiness,  apathy,  an  extreme  repugnance  to  movement 
or  work  of  any  kind.  Later  the  patient  becomes  feeble, 
his  gait  uncertain  ;  the  lower  extremities  are  numb,  and 
are  the  seat  of  formication  and  of  a  gradually  increasing 
weakness,  almost  amounting  to  paralysis.    At  other  times 
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the  patients  Buffer  from  tremor  and  irregular  movements, 
wiiicii  rive  ;i  peculiar  and  characteristic  aspect  to  their 
gait.  Hallucinations  of  sight  and  hearing  an  attimi 
Berved.  The  patients  are  obstinately  silenl  or  immobile  ; 
thej  Bpeak  slowly,  -how  incoherence  of  ideas,  a  gloomy 
delirium  fixed  ideas  of  despair,  and  even  stupidity.  In 
other  words,  every  degree  and  many  varieties  ol  insanity 
are  observed;  occasional!)  there  is  even  a  suicidal  lm- 
pulse  A  peculiar  form  of  pa  rah  siB,  that  of  the  pharynx, 
has  sometimes  been  observed. 

The  diagnosis  of  pellagra  is  usually  easy,  especially  in 
the  earlier  and  more  typical  stages.  The  erythema  may 
be  mistaken  for  erysipelas,  but  the  course  of  erysipelas  u 
bo  different  thai  observation  will  Boon  Bhow  which  dis- 
ease is  present.  Chronic  eczema  erythematosum,  or  ec- 
zema rubrum,  may  at  times  resemble  pellagra,  but  the 
peculiar  characteristics  of  eczema — itching,  vesiculation, 
etc. — will  Berve  to  differentiate  the  two  affections. 

In  the  absence  of  the  characteristic  erythema  of  pella- 
gra, the  diarrhoeic  symptoms  may  cause  difficulty  in  di- 
agnosis. l>ut  the  peculiar  condition  of  the  tongue,  lips, 
and  gums,  the  heat  along  the  oesophagus,  the  painful  py- 
rosis which  follows  the  ingestion  of  food,  the  apparently 
causeless  and  stubborn  character  of  the  diarrhoea,  to- 
gether with  the  endemic  character  of  the  disease,  all  aid 
in  clearing  up  any  doubt  which  may  arise. 

Pellagra  varies  greatly  in  its  course  and  duration  indif- 
ferent cases.  Sometimes  one  symptom,  sometimes  an- 
other, ushers  in  the  disease.  The  prognosis  also  varies 
greatly  in  different  localities,  apparently  depending  bi 
w  hut  > •  1 1  the  genera]  condition  of  the  locality  as  to  health- 
fulness,  and  upon  the  hygienic  conditions  under  which 
the  patients  live.     In  some  parts  of  Italy  the  mortality  is 

as  high  as  one  in  twenty  of  the  deaths  from  all  causes. 

In  the  treatment  of  pellagra,  hygiene  is  of  the  utmost 
importance.  Greal  attention  has  been  paid  to  the  Bub 
jeel  of  public  health  in  relation  to  pellagra  in  Italy  and 
Southern  France.  Improvements  in  drainage,  and  in  the 
quality  of  the  food,  etc.,  are  being  introduced  with  good 
effect  in  various  localities. 

Among  foods,  milk  holds  the  first  place,  and  a  milk-diet 
is  most  efficient  in  cases  in  which  it  can  be  thoroughly  car- 
ried OUt.  Sulphur-baths  and  sea-baths  have  been  used 
also  with  good  effect,  this  being  due  probably  to  their  in- 
fiuence  in  improving  the  general  health. 

Direct  medication,  with  a  view  to  any  specific  effect 
upon  the  disease,  has  proved  unavailing.    Various  forms 

01  treatment  are  to  be  employed  to  meet  the  indications 
given  by  the  different  symptoms  as  they  may  arise. 

(This  article  is  chiefly  based  upon  the  excellent  mono- 
graph of  Henri  Gintrac,  in  Jaccoud's  "  Nouveau  Die.  de 
.Mud.  et  de  Chirurgie  Pratiques,"  vol.  xxvi.) 

Arthur   Van  Harlingen. 

PELLITORY  {Pyrethrum,  U.  S.  Ph.  ;  Pyrethri  1. 
Br.  I'h.  ;  Pyrithn  officinal,  Codex  Med.).  The  root 
of  Anacyclus  I 'a  nth  rum  I).  ('.  (Anthi  mis  Pyrethrum 
Linn.);  Order.  Composites.  A  pretty,  chamomile  like, 
perennial  herb,  with  prostrate  stems  and  ascending 
branches,  bearing  doubly  pinnatifid,  dissected  leaves,  and 
lame,  handsome,  terminal,  radiate  flower-heads.  En- 
volucre  imbricated,  rays  in  a  single  row.  and  pistillate, 
with  broadly  ligulate  corollas  (white  above,  pink  below  i, 
disk  flowers  yellow,  perfect.  Aehenia  flattened  dorsally, 
slightly  winged,  wings  ragged   above,  prolonged   to  a 

short    auricle    at    each    Bide.      The    rool    is    rather    tlcshy, 

long,  tapering,  slightly  branched,  brown  externally.  IY1- 
litory  is  a  native  of  Algeria  and  other  parts  Of   Northern 

Africa,  where   it  is  also  in  cultivation,  and  of  Arabia.      It 

has  been  known  as  a  medicine  since  the  middle  ages, 
its  use  having  been  learned  from  Arabia  and  India, 
where  ii  has  always  been  more  valued  than  in  Europe. 
Ii  is.  when  dried,  about  as  large  as  the  little  finger,  and 

BOmewhat    longer,  tapering,  nearly  simple,  annulate  near 

the  top,  longitudinally  wrinkled  below,  dark  grayish- 
brown  without,  lighter  within,  brittle  .  fracture  snowing 

numerous  resin-cells.     Odor,  n •.  taste,  acrid,  finally 

benumbing  the  mouth  and  producing  a  copious  How  of 
saliva. 


The  active   principle  of  Pellitory  is  contained  in  its 
abundant  resins,  but  has  not  been' fully  isolated 
cheim's  Pyrethrin  does  not  appearto  be  a  pure  compound. 
Pellitory  also  contains  ,.>,*,  i.ti.il  oil  and.  like  must  compo- 
site roots,  abundance  oi  the  inert  invlin. 

A<  iios    \M>    I'se.— It    is  one  of  the  most   pot 
.stimulant  Bialagogues,  but  the  cases  are  very  rare  in  which 
such  a  qualitj  can  be  utilized      Jts  most  general  applica- 
tion  is  as  a  dental   anaesthetic   and   counter  irritant   for 
toothache,  etc.,  and   it    is   the   foundation  of    nun 
"toothache  drops."     Since  the  general    use  of  en 
coca,  and  other  things  of  that  kind,  and  the  more  i 
practice  of  cleaning  and  filling  dental  ca\  ities,  Pyrethrum 
lias  fallen  largely  out  of 

There  is  an  officinal  Tincture  (Tinctura  PyreU 
S.  I'll.  ;  ,',  i  which  represents  all  its  virtues  ;  a  drop  in  a 
carious  tooth  would  be  a  good  method  of  application.  It 
is  Bometimes  diluted  for  a  gargle.  Pellitory  I; 
sometimes  chewed  for  toothache,  but  all  this  sort  of 
medication  is  too  unscientific  to  be  recommended  in  the 
present  state  of  dental  knowledge. 

Allied  Plants. — In  Germany  the  root  of  Anacydm 
offleinarum    Hayne,    cultivated    in  Southern   Eun 
used  instead  of  the  above.     The  constituents  and 
are  the  same.      Several    Persian  and  Caucasian  spei 
the  related  genus   Pyrethrum  have  recently  come  into 
universal  use  as  insect  powders,  on   account  of  the  re- 
markable Btupefj  ing  power  which  a  fine  powder  i  I 
flowers,  disseminated  through  the  air,  has  over  all  kinds 
of   insects.     /'.    carneum    J).    C.    (Pyrethre  du    (' 
Codex    Med.)    and     /'.    roseum     I>.     C.     are    the    n 
sources  of  the    Persian,  and    P.  cinerariafolium  of  the 
Dalmatian   variety.       The  composition  of    these  flowers 
is  not  fully  made  out,  neither  has  their  modus  >>; 
upon   the   insects  be<  n  explained  ;   but  they  app 
contain  a  composite  resin  capable  of  being  separated  into 
two  or  three,  in  one,,)   which  the  really  active  principle 
resides.     Spilanthes  oleracea    (Cresson   dt    Para,   Codex 
Mid.  i.  iii  the  same  order,  has  also  acrid-resinous  constitu- 
ents, and  is  an  ingredient  of  odontalgic  remedies.     8 
Chamomile  for  the  rest  of  the  older. 

Aij.ikd  Drugs. — Besides  the  above,  Aconitine 
sote,  Carbolic  Acid.  Cocaine.  Oil  of  Cloves,  Laudanum, 
hot  water,  and  various  other  things  are  used  for  the  re- 
lief of  toothache.  The  active  medicines  should  be  care- 
fully put  into  the  sensitive  cavity,  if  there  is  one,  and  not 
washed  all  over  the  mouth.  II"  P.  J; 

PELLITORY,  WALL  </'  Codex  Med.) ;  Fori* 

taria  officinalis  Linn.:  Order,  Urticacice.  A  European  weed 

grow  ing  on  old  walls  and  in  bv-places.     It  has  .some  em- 
ployment as  a  diuretic,  but    is  comparatively  inactive, 
and  not  entitled  to  be  considered  a  medicine.     It 
to  contain  a  large  proportion  of  nitrate  of  potassium. 
Dose  :  Indefinite,  in  decoction.  It'.  P.  B. 

PELVIC  CELLULITIS.     Anatomy.— Adequate  knowl- 
edge of  the  inflammatory  process,  as  it  affects  the  pelvic 

c lective  tissue,  presupposes  clear  and  distinct  notions  of 

anatomical  relations.  The  mode  of  union  of  the  pelvic 
peritoneum  with  the  organs  it  partly  covers  has 
made  the  subject  of  numerous  and  exact  studies,  since 
the  relations  between  connective  tissue  and  the  lymphatic 
system  have  begun  to  be  understood.  Three  principal 
methods  have  been  employed— dissections,  plane  si 
of  frozen  or  spirit  hardened  pelves,  and  injection  of  uir 
and  various  fluids  into  the  subperitoneal  space. 

Luschka,1  using  the  first  method,  found  that  b 
the  peritoneal  sac  there  is  a  stratum  of  connective  I 
more  or  less  infiltrated  with  fat.  which  tills  out  the  inter- 
stices between  the  peritoneum  and  the  levator  ani.     Tin- 
levator  ani.  as  a  diaphragm,    divides  the  pelvis  into  an 
upper  and  a  lowercavity.     Accordingly,  the  entire  pelvic 
space  may  be  divided   into  three  cavities — cavum  pelvis 
peritoneale,  cavum  pelvis  subperitoneale,  cavum   pelvis 
Bubcutaneum.     Of  these  three  divisions  the  cavum  pel- 
vis subperitoneale   possesses  great  practical  inten 
containing  the  larger  portion  of  the  pelvic  connective  tis- 
sue,  numerous  arteries,   veins,   lymphatics,  and   i 


636 


REFERENCE  HANDBOOK  OF  THE  MEDICAL   SCIENCES. 


Pellagra. 
Pelvic  Cellulitis. 


To  this  space — between  the  peritoneum  above,  and  the 
levator  ani  below — Luschka  applied  the  term  "parame- 
trium." Frankenhauser's !  dissections  corroborated  the 
results  of  Luschka's  investigations. 

W.  A.  Freund,8 among  others,  hasemployed  the  second 
method — plane  sections  of  frozen  or  spirit-hardened  pel- 
ves. His  investigations  have  added  much  to  the  phys- 
iological and  pathological  dignity  of  the  parametrium. 
This  structure  he  describes  in  the  following  words  : 

"The  peculiar  configuration  of  the  tissues  just  men- 
tioned appears  most  distinctly  in  a  transverse  section 
directed  through  the  internal  os  and  obliquely  backward, 
through  the  base  of  the  broad  ligaments ;  the  structure, 
also,  of  the  different  extensions  of  the  connective  tissue 
becomes  apparent  in  the  transverse  section.  Such  a  sec- 
tion shows  a  star-shaped  figure  with  long-drawn-out  side 
rays,  with  finger-points  grasping  in  flat  arches  the  blad- 
der in  front  and  the  rectum  behind,  with  short,  lopped- 
off  pillars  crowded  in  proportion  to  the  space  between 
uterus  and  bladder,  and  still  more  between  uterus  and  rec- 
tum. This  considerably  firmer  structure  offers  an  ex- 
ternal scaffold  for  the  upper  portion  of  the  vagina,  the 
uterus,  the  broad  ligaments,  and  mediately  for  the  bladder 
and  rectum  ;  it  secures  a  firm  support  to  the  blood-vessels, 
stretched  out  lengthwise  from  the  sides  of  the  uterus,  and 
the  lymph- vessels,  richly  distributed  in  this  region  ;  a  safe 
bed  to  the  nerve-twigs  and  large  ganglia  scattered  about ; 
a  point  of  attachment  to  the  ureter  in  its  course  through 
the  basis  of  the  broad  ligament ;  and  serves,  in  the  most 
important  way,  in  the  loose  pelvic  connective  tissue  next 
to  organs  exposed  to  such  great  evolutions  of  movement 
and  nutrition,  in  the  preservation  of  the  normal  form  and 
functional  activity  of  the  pelvic  organs." 

Inflammation  of  the  pelvic  connective  tissue,  while  oc- 
curring at  all  periods  of  life — before  puberty  and  after 
senile  involution — is  observed  most  frequently  during  the 
time  of  sexual  activity,  particularly  during  the  puer- 
perium,  after  abortion,  or  labor  at  term. 

It  is  a  difficult,  if  not  an  impossible  task,  in  the  present 
state  of  our  knowledge,  to  make  a  classification  of  pelvic 
cellulitis  upon  an  etiological  principle  of  division  that 
does  not  involve  essential  contradictions,  or  that  is  not 
largely  hypothetical.  Notions  of  the  causation  of  the  in- 
flammation have  been  obscure  and  confused  until  within 
a  comparatively  recent  period  of  time,  and  are  still  far 
from  adequate.  Emmet's J  views  upon  this  topic  are  of 
peculiar  interest,  and  now  of  historical  value,  exercising, 
as  they  do,  such  a  dominant  influence  upon  American 
gynecology.  Apart  from  the  "  lesions  incident  to  the 
puerperal  state,"  he  looks  to  pathological  changes  in  the 
connective  tissue  as  the  immediate  cause  of  the  results  we 
now  regard  as  the  original  disease  in  the  uterus  and  ova- 
ries. He  is  deeply  impressed  with  the  belief  that  "the 
point  of  origin  of  inflammation  in  the  pelvic  cellular  tis- 
sue is  in  the  veins."  He,  however,  in  common  with  other 
observers,  recognizes  a  marked  difference  in  the  forms  of 
cellulitis — a  difference  independent  of  locality  and  consti- 
tutional state,  but  explicable  by  the  hypothesis  of  differ- 
ence in  the  immediate  exciting  causes.  The  researches 
of  Ogston,  Hueter,  Rosen-bach,  and  others  have  rendered 
in  a  very  high  degree  probable,  if  not  positively  demon- 
strated, the  theory  that  all  suppuration  is  due  to  the  ac- 
tion of  microbes.  The  modern  theory  of  infection  is 
invested  with  the  same  etiological  dignity  in  connection 
with  pelvic  cellulitis  that  it  has  been  demonstrated  to 
possess  in  relation  to  pelviperitonitis.  Two  forms  of 
acute  inflammation  of  the  pelvic  connective  tissue  stand 
out  sharply  differentiated  as  regards  structural  changes 
and  clinical  course,  although  the  exact  nature  of  the  eti- 
ological difference  is  still  somewhat  obscure.  These 
forms  are  :  1,  Benignant  parametritis  (Schroeder)  or  sim- 
ple phlegmon  (Freund),  and  2,  infectious  parametritis 
(Schroeder)  or  septic  phlegmon  (Freund). 

1.  Benignant  Parametritis,  or  Simple  Phlegmon. — The 
conditions  necessary  to  the  production  of  a  simple  phleg- 
mon of  the  pelvic  connective  tissue  are  trauma  of  the 
genital  tract  and  infection  with  the  bacteria  of  putrefac- 
tion (Landau,  Spiegelberg).  These  conditions  are  chiefly 
supplied  by  abortion,  labor  at  term,  and  various  opera- 


tive procedures.  Given  a  solution  of  the  continuity  of 
the  tissues  that  is  not  infected  by  specific,  septic  mi- 
crobes, and  a  local  inflammation  in  the  vicinity  of  the 
wound  results.  As  remarked  by  Schroeder,  the  surgical 
axiom  that  local  irritants  produce  inflammations  only  at 
the  site  of  irritation,  and  that  general  causes  call  forth  gen- 
eral inflammations,  holds  true,  also,  with  reference  to  the 
pelvic  connective  tissue.  The  extent  of  the  infiltration 
obviously  depends  largely  upon  the  nature  of  the  wound, 
whether  incised,  contused,  or  lacerated.  Its  site  depends 
upon  the  region  of  the  genital  tract  injured.  Lesions  of 
the  cervix  are  followed  by  parametritis  ;  wounds  of  the 
vagina,  by  paracolpitis  ;  injuries  of  the  peripheral  fatty 
connective  tissue,  by  peripheral  pelvic  phlegmons. 

Simple  parametritis,  uni-  or  bilateral,  frequently  the 
result  of  cervical  tears,  has  its  primary  seat  in  the  lateral 
connective  tissue  at  the  base  of  the  broad  ligament,  ad- 
jacent to  the  supravaginal  portion  of  the  cervix,  sur- 
rounding by  election  the  posterior  aspect.  The  infiltra- 
tion extends  outward  toward  the  pelvic  walls,  unfolding 
the  broad  ligaments  until  it  reaches  the  peripheral  fatty 
connective  tissue.  At  this  point  it  may  be  abruptly 
bounded,  or  it  may  pass  over  into  the  connective  tissue 
of  the  iliac  fossa.  The  connective  tissue  about  the  rec- 
tum is  sometimes  involved,  but  the  paracystium  is  only 
implicated  in  the  severer  cases.  The  infiltration,  after 
persisting  for  a  variable  period,  undergoes  resolution,  or 
is  transformed  into  pus.  The  pus  is  usually  evacuated 
by  sieve-like  perforations  through  the  posterior  vaginal 
fornix,  difficult  of  discovery,  or  into  the  rectum  in  the 
neighborhood  of  the  third  sphincter.  The  residual,  nod- 
ular masses  of  infiltrate,  not  transformed  into  pus,  ulti- 
mately undergo  resorption,  although  they  may  remain 
indefinitely  in  an  apparently  unchanged  condition. 

Simple  paracolpitis,  frequently  observed  as  the  result 
of  fistulous  wounds  of  the  vagina,  has  its  primary  seat  in 
the  connective  tissue  to  the  sides  of,  and  behind,  the  va- 
gina. The  connective  tissue  corresponding  to  the  anterior 
wall  is  seldom  extensively  involved.  Upward,  the  in- 
filtration may  extend  to  the  parametrium,  and  laterally,  to 
the  pelvic  diaphragm.  Cicatricial  contractions  in  the 
connective  tissue  of  the  paracolpium,  causing  the  forma- 
tion of  vesical  diverticula  on  the  anterior  vaginal  wall, 
and  distortions  of  the  shape  of  the  vagina,  particularly 
in  the  region  of  the  ischiat  ic  spines  (Freund),  are  among  the 
important  residua  of  partial  resolution  of  the  phlegmon. 

Freund  mentions  the  violent  extraction  of  the  head  in 
labor,  and  the  enucleation  of  large,  submucous  nryofibro- 
mata,  as  two  principal  factors  in  the  production  of  injury 
to  the  peripheral  fatty  connective  tissue.  The  infiltra- 
tion follows  along  the  lateral  and  posterior  aspects  of  the 
pelvic  cavity,  immediately  below  the  internal  arcuate  line. 
Thence  it  spreads  in  the  direction  of,  but  never  reaches, 
the  cervix.  Posteriorly,  the  infiltration  passes  through 
the  great  sciatic  foramen,  implicates  the  connective  tissue 
of  the  paraproctium,  then  passes  anteriorly  in  the  region 
of  the  os  pubis  up  into  the  paracystium.  Below,  it  is 
bounded  by  the  levator  ani ;  above,  the  external  portions 
of  the  broad  ligament  are  unfolded,  and  the  iliac  fossa: 
are,  in  the  severer  cases,  involved. 

The  terminations  of  these  phlegmons  will  be  discussed 
more  in  detail  under  another  heading.  It  may  be  men- 
tioned, however,  incidentally,  that  the  pus  from  the 
transformation  of  one  of  these  peripheral  phlegmons  f re- 
quently  points  through  the  great  sciatic  foramen,  exter- 
nal to  the  pelvic  cavity,  as  in  the  gravitation-abscess. 

In  simple  phlegmon  the  pelvic  peritoneum  is  always  in- 
volved in  some  degree,  but  the  inflammatory  process  is 
of  a  benignant  character.  Compared  with  infectious 
parametritis,  simple  phlegmon  is  of  very  infrequent  oc- 
currence. On  account  of  the  local  character  of  the  symp- 
toms it  is  apt  to  be  overlooked — at  least  during  the  early 
stages. 

2.  Infectious  Parametritis,  or  Septic  Phlegmon.— -The 
necessary  conditions  of  septic  phlegmon  are  a  lesion  of 
the  genital  tract,  and  its  infection  by  the  specific,  septic 
microbes.  These  conditions  are  supplied  almost  exclu- 
sively by  abortion  or  labor  at  term — gynecological  opera- 
tions being  responsible  for  a  relatively  small  number  of 
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Given  a  wound-surface  In  the  genital  tract  and 
its  infection  by  specifii  ■  an  inflamma- 
tory Inflltratii ccurs  in  the  vicinity.  The  inflamma- 
tion maj  remain  thus  localized,  l  sually,  however,  the 
process  is  propagated  by  continuity  of  tissue,  or  through 
the  media  of  the  reins,  lymphatics,  and  connective  tis- 
Bue,  According];  three  forms  of  the  disease,  more  or 
It  ss  distinctly  separable  anatomically  and  clinically,  arise, 
which  liulil  (1861)  det  ignati  d  as  follow  a : 

1.  Puerperal  peritonitis  without  pyaemia  (kolpitis,  en- 
dometritis, salpingitis,  pi  cutis). 

•,'.   Puerperal  pyaemia  without  peritonitis  (metrc-phle- 

8,  Puerperal  pyaemia  with  peritonitis  (lymphangitis, 
paramet  i  it  is,  pen  i  pi  ritonitis). 

The  first  form  will  be  brieflj  discussed  in  connection 
with  pelvi-peritonitiB.  In  puerperal  pyaemia  without 
peritonitis,  the  Beptic  poison  gains  access  to  the  veins, 
the  inflammatory  process  is  propagated  through  the  pel- 
vic connective  tissue  as  a  metro-phlebitis  and  periphle- 
bitis, with  thrombosis  of  the  pampiniform  and  Bpermatic 
plexuses.  These  cases  of  ttepsis  foudroycmb  frequently 
terminate  fatallj  within  a  short  period  after  infection, 
before  extensive  infiltrations  of  the  pelvic  connective  tis- 
sue occur.  Virchow,'  in  particular,  has  Btudied  exhaust- 
ively the  third  form,  to  which  he  has  given  the  name, 
erysipelas  malignum  puerperale  internum,  Beu  para-uter- 
inum.  The  inflammatory  process  is  propagated  as  a 
metro  -  lymphangitis,  perilymphangitis,  with  lympho- 
thrombosis.  The  connective  tissue  is  infiltrated  in  an 
irregularly  progressive,  migratory  manner,  analogous  to 
the  course  of  erysipelatous  subcutaneous  phlegmons. 
The  septic  process  invades,  in  rapidly  destructive  sup- 
puration, when  the  patient  survives,  the  retro-peritoneal 
connective  tissue  up  to,  and  beyond,  the  kidneys,  the 
subperitoneal  connective  tissue  of  the  anterior  abdom- 
inal wall,  and  the  connective  tissue  of  the  thighs.  The 
pelvic  peritoneum  is  attacked,  through  the  subperitoneal 
connective  tissue  at  the  sides  of  the  uterus,  early  in  the 
course  of  the  disease.  Under  these  conditions  the  tubes 
become  inflamed  from  the  ostium  abdominale  toward  the 
uterine  orifice. 

The  discussion  of  the  pathology  of  simple  and  septic 
phlegmon  would  be  incomplete  without  an  allusion  to 
phlegmasia  alba  dolens,  a  phenomenon  of  not  infrequent 
occurrence  in  the  course  of  both  affections.  Jn  simple 
milk  leg  following  the  infiltration  of'the  connective  tis- 
sue of  the  anterior  portion  of  the  pelvis,  lymph-stasis  oc- 
curs, producing  swelling  of  the  affected  labium  majus 
and  upper  half  of  the  thigh,  with  disappearance  of  the 

vulvo  femoral  fold.  The  skin  is  white,  or  pale  yellow, 
and  pits  slightly  on  pressure.    The  pari  is  painful.  Bponta- 

neously  and  on  pressure.  If  the  pelvic  infiltration  ends 
now  in  resolution,  the  lymph  undergoes  resorption.  If 
the  infiltrate  remains  in  an  unchanged  condition  or  in- 
creases in  amount,  the  phenomena  of  pressure  thrombo- 
sis of  the  femoral  reins  are  added.  The  entire  lower  ex- 
tremity begins  to  swell  from  the  toe  and  foot  upward. 
The  enlarged  reins  are  visible  through  the  shining,  mot- 
tled -kin  ;  oedema  is  marked.     Freund  has  demonstrated 

the  truth  of  t  hi-  explanation  of  milk  leg  by  the  following 
simple  experiment.  Puncture  of  the  skin  of  the  upper 
third    of    the    aff©  ted    thigh    vields    pure     lymph,    only 

slightly  tinged  with  the  blood  from  the  cutani  ous  wound. 

Puncture    Of    the    skin    of  the    foot,    on    the   Other   hand, 

yields  a  purely  serous  exudate,  without  corpuscular  ele- 
ments,    in  septic  phlegmasia  alba  dolens,  the  stage  of 

lymph-stasis  is  q01    present   at   all.  or   it  N  verj    brief  and 

obscured  by  the  rapidly  developing  pressure,  venous 
thrombosis.  The  infiltration  advances  at  once  from  with- 
in    the    pelvic    Cavity    to     the    connective    tissue    of    the 

thigh. 

The  residual  abscesses  and  exudates  of  septic  phlegmon 

chiefly  concern  the  gynecologist  The  investigations  of 
Eonig'and  \V.  Bchlesinger '  are  of  especial  importance 

with  reference  to  the  distribution  of  the  pelvic  connective 

tissue  and  the  paths  that  blond,  pus,  and  fluid,  or  semi- 
fluid exudates  in  general  are  apl  to  select.  The  method 
employed,  originally  practised  by  Bichat  and  Henke,  con- 


sists iD  the  injection  of  air  and  various  fluids  into  the 
pelvic  i  onnective  tissue. 

Konig  used  the  cadavers  of  women  dying  shortly  after 
the  puer peri um,  from  causes  bearing  no  necessary  rela- 
tion to  the  lying-in  period.  He  injected  air  or  water  by 
me. in-  of  fine  cannulas   beneath  the  pelvic  peritoneum, 

ults,  corrected  by  clinical  observation,  are  : 

1 .  An  exudate  developing  itself  in  the  connective  tissue 
of  the   broad   ligament,  in    the  vicinity  of  the    tubes   and 
ovaries,  extends  primarily  iii  the  direction  of  the  psi 
iliacus,  and  subsequently  descends  into  the  pelvis  minor. 

■.'.  !.■.  (dates  which  develop  primarily  in  the  antero- 
lateral region  around  the  internal  OS  lirst  till  up  the  COB. 
nective  tissue  of  the  pehis  minor,  laterally,  from  the 
the  deeper  portions  of  the  uterus  and  bladder,  and  thence 
extend  around  the  round  ligament  in  the  direction  of 
Poupart's  ligament  under  the  inguinal  ring.  Thence  they 
extend  into  the  iliac  fossa,  outward  and  backward. 

3.  Abscesses,  originating  in  the  posterior  base  of  the 
broad  ligament  first  till  up  the  posterolateral  portion! 
of  the  pelvis  (Douglas  -  t  til  di  sa<  i,  and  then  follow  the 
course  described  in  1. 

4.  Later  these  differences  disappear,  since  the  portions 
of  the  peritoneum  named  are  all  equally  lifted  up. 

5.  When  pus  burrows  along  Poupart's  ligament,  the 
peritoneum  is  dissected  up  from  the  ligament  by  a  very 
small  quantity  of  fluid,  so  that  a  puncture  of  the  abdom- 
inal wall  one  and  a  half  finger-breadth  above  the  liga- 
ment tails  without  the  peritoneum. 

\Y.  Schlesinger,  using  the  cadavers  of  women  who  had 
never  passed  through  the  puerpcrium,  injected  the  con- 
nect i\  e  tissue  with  colored  fluids,  such  as  tiltered  \ 
of  Paris,  glue,  and  the  like. 

Some  of  the  conclusions  arrived  at  by  these  experi- 
ments, briefly  stated,  are  : 

1.  Injections  into  the  anterior  lamella  of  the  lateral 
section  of  the  broad  ligament  spread  out  the  leaves  of 
the  ala  vespertilionis,  especially  in  the  direction  of  the 
abdominal  end  of  the  tube,  so  that  even  the  fimbriae  of 
the  morsus diaboli  swell  out  into  little  tumors.  The  fluid 
then  presses  the  folds  of  the  broad  ligament  wider  apart 
and  reaches  the  linea  terminalis  before  the  tumor  i 

by  the  infiltration  has  obtained  very  considerable  dimen- 
sions.    From  this  point — where  the  peritoneum  of  the 
broad  ligament  is  continuous  with  the  peritoneum 
ing  the  iliac  fossa — the  extension  of  the  injected  mattei 
occurs  in  the  two  following  ways  : 

«'.  The  fluid  situated  upon  the  psoas  pursues  an  ob- 
lique course  forward,  following,  but  to  the  outer  side  of, 
the  round  ligament,  in  the  direction  of  the  lateral  half  of 
Poupart's  ligament,  so  that  the  infiltration  is  bounded  in 
front  and  internally  by  the  elevated  round  ligament. 

A.  Another  portion  of  the  fluid,  after  passing  tb 
sels,   infiltrates  the  connective  tissue  surrounding  the 

Caecum  on  the  right  side,  the  mesentery  of  the  sigmoid 
flexure  on  the  left  side,  thence  passing  upward  and  to  the 
outer  side  of  the  ascending  and  descending  colon. 

2.  A  lateral  injection  through  the  posterior  lamella 
of  the  broad  ligament,  in  the  region  of  the  internal  os, 
infiltrates  the  connective  tissue  of  the  base  of  the  broad 

ligament  and  within  the  pelvic  cavity,  laterally  and  pos- 
teriorly.  The  posterior  lamella  of  "the  broad  ligament, 
ultimately  the  pouch  of  Douglas,  pouts  downward  and 
OUtward  on  the  side  injected.  Thence  the  fluid 
ovei  the  vessels  until  the  iliac  fossa  is  reached,  when  the 
course,  sub  l.  is  pursued.  The  infiltration 
wa  d  behind  the  ascending  and  descending  colon,  toward 
tin  !;idne\  s.  before  moving  forward  in  the  direction  of  the 
round  ligament 

;i.  An  injection  through  the  anterior  lamella  of  the 
broad  ligament  to  the  side  of  the  cervix,  on  the  plane  of 
the  internal  os.  passes  into  the  connective  tissue  between 
the  anterior  uterine  wall  and  the  posterior  vesical  wall. 
frequently  crossing  over  the  median  line.  Thence  the 
infiltration  passes  in  front  of  the  round  ligament  corre- 
sponding to  the  side  of  injection,  toward  the  inguinal 
rim:.  Another  portion  of  the  injection  unfolds  the  broad 
ligament,  lifting  up  the  peritoneum  of  the  lateral  pelvia 
wall  behind  the  broad  ligament. 


538 


REFERENCE    HANDBOOK   OF   THE   MEDICAL   SCIENCES. 


Pelvic  Cellulitis. 
Pelvic  Cellulitis. 


4.  An  injection  into  a  fold  of  the  peritoneum,  in  the 
median  line  of  the  vesico-uterine  fossa,  spreads  itself  out 
in  a  transverse  direction  in  the  connective  tissue,  under 
the  vesico-uterine  peritoneum.  The  infiltration  is  not 
symmetrical,  but  is  more  extensive  on  the  one  side  than  on 
the  other.  The  peritoneum  of  the  posterior  vesical  wall 
is  elevated.  The  infiltration  reaches  the  round  ligament 
and  is  bounded  for  a  time  by  this  structure  ;  thence  it 
passes  behind  and  beneath  the  round  ligament  to  the 
side  of  the  pelvis,  lifting  up  the  peritoneum  in  its  course 
as  in  3. 

5.  A  lateral  injection  under  the  mucous  membrane  of 
the  vaginal  portion,  on  a  level  with  the  vaginal  insertion, 
causes  a  swelling  that  is  convex,  laterally  and  anteriorly, 
toward  the  vagina,  and  increased  resistance  in  the  antero- 
lateral portion  of  the  pelvis,  behind  the  lateral  segment 
of  the  posterior  vesical  wall.  Thence  the  fluid  pene- 
trates between  the  bladder  and  uterus,  lifting  up  the  peri- 
toneum of  the  posterior  vesical  wall,  and  tilling  up  the 
deeper-lying  layers  of  connective  tissue  of  the  base  of  the 
broad  ligament,  immediately  above  the  vaginal  fornix. 

6.  Injection  into  the  median  line,  along  the  anterior 
uterine  wall,  on  a  level  with  the  vaginal  insertion,  pro- 
duces at  first  a  circumscribed  swelling  at  the  point  of 
injection.  Thence  the  infiltration  fills  up  the  connective 
tissue  between  the  uterus  and  bladder,  elevating  the  peri- 
toneum in  its  course.  From  this  point  it  proceeds  trans- 
versely, involving  the  connective  tissue  of  the  base  of 
the  broad  ligament,  more  on  one  side  than  on  the  other. 

7.  An  injection  made  close  to  the  posterior  lip  of  the 
uterus,  between  the  vaginal  wall  and  cervix,  in  such  a 
manner  that  the  cannula  lies  immediately  below  the  peri- 
toneum, results  in  a  slight  infiltration  of  the  connective 
tissue  corresponding  to  the  folds  of  Douglas's  pouch, 
elevation  of  the  peritoneum  from  the  posterior  vaginal 
wall,  or  the  elevation  of  the  peritoneum  and  infiltration 
of  the  subjacent  connective  tissue  corresponding  to  the 
rectum. 

The  results  of  the  laborious  investigations  of  Konig  and 
Schlesinger  agree  in  the  majority  of  essential  particulars, 
and  correspond,  in  the  main,  with  the  symptoms  during 
life  and  the  objective  findings  after  death.  They  are 
accordingly  entitled  to  a  very  high  degree  of  consideration. 
It  must  be  admitted,  however,  that  the  chai'acter  of  the 
lesion  of  the  genital  tract  and  the  anatomical  peculiarities 
of  the  individual  have  an  important  influence  upon  the 
path  selected  by  fluid  or  semifluid  exudates.  Then  sep- 
tic inflammations,  as  remarked  by  Freund,  do  not  respect 
anatomical  boundaries,  but  involve  fasciae,  aponeuroses, 
muscles,  glands,  vessels,  and  nerves  alike  in  the  process 
of  destructive  suppuration.  Finally,  the  blood-vessels 
and  lymphatics  play  a  role  in  the  spread  of  an  infiltra- 
tion that  cannot  be  estimated  in  such  experiments  upon 
the  cadaver.  The  experiments  indicate  the  paths  of  least 
resistance  and  the  direction  in  which  gravitation-abscesses 
point. 

Symptoms.  —Simple  Phlegmon. — The  attack  begins8 
without  prodromes,  within  four  or  five  days  after  labor, 
or  the  operation  of  the  exciting  cause.  Pelvic  pain,  ele- 
vation of  bodily  temperature  with  or  without  a  chill,  and 
acceleration  of  pulse  and  respiration  mark  the  onset. 

The  pelvic  pain,  spontaneous  and  on  movement,  occurs 
suddenly,  and  is  usually  referred  to  the  left  side,  a  fact 
attributed  to  the  relative  frequency  of  first  positions  in 
vertex  presentations.  It  radiates  from  the  uterus,  accord- 
ing to  the  site  of  the  inflammation,  toward  the  sacrum, 
lumbar  region,  os  pubis,  iliac  fossa,  or  down  the  lower 
extremity.  The  pain  increases  gradually  in  intensity, 
but,  while  sharp,  is  not  so  acute  as  in  pelviperitonitis. 
Vesical  and  rectal  tormina  and  tenesmus,  in  some  degree, 
are  almost  always  present. 

The  elevation  of  temperature  seldom  reaches  104°  F. 
The  fever  is  of  a  continued  type.  The  pulse  beats  from 
one  hundred  to  one  hundred  and  twenty  times  to  the 
minute,  and  is  full  and  regular  when  the  peritoneum  is 
not  involved. 

The  duration  of  these  symptoms,  of  course,  is  very  vari- 
able, but  seldom  exceeds  one  week. 

At  the  expiration  of  one  or  two  days  the  formative 


changes— the  infiltration  of  lymph — occur,  and  a  swelling 
appears,  usually  in  the  connective  tissue  of  the  base  of 
the  broad  ligament,  pursuing  the  paths  already  described. 
The  presence  of  this  exudate  is  the  only  characteristic 
sign  of  the  phlegmon.  The  extent  of  tin-  infiltration 
bears  some  relation  to  the  intensity  and  duration  of  the 
pain  and  fever.  This  relation,  however,  is  by  no  means 
constant  and  is  seldom  necessary.  Many  observers  agree 
.with  Emmet  that  extensive  phlegmons  may  develop  with- 
out causing  an}-  particular  disturbance. 

The  locality  and  size  of  the  infiltrate  determine  the 
symptoms  arising  from  pressure  upon  the  pelvic  viscera. 
The  effect  of  simple  phlegmons,  when  bilateral  and  of 
considerable  size,  upon  these  organs,  blood-vessels,  nerves, 
and  lymphatics,  is  obviously  serious.  Compression  of 
the  ureters,  sometimes  resulting  in  hydro-nephrosis  and 
pyelo-nephritis,  partial  occlusion  of  the  rectum, — very 
rarely  causing  symptoms  of  ileus, — fixation  of  the  uterus 
with  lateral  displacements  after  cicatricial  contraction, 
circulatory  disturbances  in  the  uterus,  bladder,  rectum, 
and  lower  extremities,  and  pelvic  neuralgias  are  among 
the  more  important  sequelae. 

The  very  large  majority  of  simple  phlegmons  terminate 
in  resolution,  more  or  less  complete,  and  suppuration  is 
an  exceptional  occurrence. 

Septic  Phlegmon. — The  clinical  picture  of  septic  phleg- 
mon resembles  that  of  septic  pelvi-peritonitis,  in  being 
composed  of  two  elements,  the  local  pelvic  lesion  and 
the  constitutional  effect  of  the  septic  poison  brought 
about  through  the  medium  of  the  circulation.  The  sec- 
ond element,  of  course,  is  of  chief  significance  with  ref- 
erence to  symptoms  and  prognosis.  The  attack  begins 
suddenly  on  the  second  or  third  day  after  labor,  for  ex- 
ample, aud  is  characterized  by  pelvic  pain,  high  fever 
with  rigors,  acceleration  of  pulse  and  respiration,  and 
profound  constitutional  depression. 

The  pelvic  pain,  radiating  from  the  uterus,  is  more 
general  and  agonizing  than  in  simple  phlegmon,  owing 
to  the  rapid  extension  of  the  inflammation  and  the  fre- 
quent implication  of  the  peritoneum.  It  is  frequently, 
however,  of  briefer  duration,  owing  to  the  effect  of  the 
septic  poison  in  obtunding  the  sensibility  of  the  nerve- 
centres.  In  character  it  has  been  compared  not  inaptly 
to  the  pain  accompanying  the  growth  of  malignant  uter- 
ine neoplasmata.  Fever  of  great  intensity,  104"  to  105  F. 
and  even  higher,  is  usuallyr  present.  The  type  is  contin- 
ued. In  some  rare  cases  a  subnormal  temperature  may 
exist  from  the  beginning  of  the  attack.  These  cases 
usually  terminate  fatally  soon  after  infection,  and  the 
phenomenon  is  explained  by  the  action  of  the  septic  poi- 
son on  the  heat-centres  of  the  brain.  It  is  only  possible 
to  make  general  statements  as  to  the  duration  of  the 
fever.  According  to  Olshausen's  investigations  the  du- 
ration was  eight  days  in  seventy  per  cent,  of  all  cases  ; 
fourteen  days  in  twenty  per  cent.  ;  the  duration  was 
longer  than  two  weeks  in  only  ten  per  cent. 

The  acceleration  of  the  pulse  corresponds  in  general 
to  the  elevation  of  temperature,  varying  from  one  hun- 
dred to  one  hundred  and  forty  beats  to  the  minute.  The 
acceleration  of  the  pulse  may  result  from  a  variety  of 
causes  apart  from  the  one  under  discussion,  e.g.,  psychic 
disturbances,  anaemia,  and  the  like.  Very  great  frequency 
of  the  heart's  action — one  hundred  and  forty  to  one  hun- 
dred and  eighty  beats  to  the  minute,  especially  with  low  or 
falling  temperature — is  of  very  grave  prognostic  moment, 
indicating,  as  it  does,  systemic  poisoning.  On  the  other 
hand,  normal  pulse-frequency,  even  with  high  temper- 
ature, is  usually  a  favorable  sign. 

Upon  the  whole,  it  may  be  said  that  the  force  and  fre- 
quency of  the  heart's  action  is  a  sign  of  greater  prognos- 
tic moment  than  elevation  of  temperature  in  the  disease 
under  consideration.  As  remarked  by  Crede,9  "High 
fever  is  not  nearly  so  serious  a  symptom  as  great  fre- 
quency of  pulse." 

Profound  prostration  of  all  the  physical  powers  is  ob- 
served iu  the  highest  degree  when  the  septic  poison 
gains  access  to  the  veins,  giving  origin  to  puerperal  py- 
emia without  peritonitis,  or  sepsis  foudroyante  of  the 
French  writers.     Crede  10  has  graphically  described  the 
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complex  "l   symptoms  in  a  recent  monograph,  ol  wb 
incidental  mention  lias  been  made.     As  soon  as  a  Is 
number  of  the  red  corpuscles  have  been  disorganized  the 
temperature  reaches  its  maximum  elevation,  or,  in  excep- 
tional cases,  becomes  sill rmal,  with  rigors  at  irregular 

intervals.  The  entire  bodj .  attacked  in  its  noblest  cells, 
battles  with  all  its  powers  against  the  enemy,  but 

exhausts  itself.    The  pulse  becomes  n i  frequent,  tliek- 

ering,  confluent,  increasing  in  frequency  as  the  tempera-  . 
ture  falls  (Kreuzung  zumTode).     The  functions  of  the 
alimentary  canal  arc  arrested  ;  paralysis  of  the  intestinal 
walls  follows,  with  the  development  i  id  the  ac 

cumulation  of  laces,  dyspnces  to  the  point  of  asphyxia. 
vomiting  of  the  gastric  contents  and  bile,  involuntary  de- 
jections of  acrid,  Berous,  intestinal  Becretions,  and  fluid 
faeces.  Cold  sweats,  extreme  exhaustion,  and  great  sensi 
tiveness  of  different  regions  of  the  body,  especially  of  the 
abdomen  and  pelvic  region,  are  apt  to  follow  ;  or,  on  the 
other  hand,  euphoria  and  complete  anaesthesia,  delirium, 
and  convulsions  are  added  ;  bed-sores  appear  on  the  glu- 
teal regions  from  long  continuance  of  the  body  in  the 
dorsal  decubitus. 

The  urine,  sparingly  secreted,  contains  an  increased 
quantity  of  urea,  and  the  biliary  coloring  matters,  albu- 
men, and  tube  easts.  The  amount  of  the  chlorides  is  di- 
minished. 

Murmurs  are  heard  over  the  cardiac  area,  due  to  the 
paralysis  ol'  the  trabeeuhe,  iii  the  absence  of  ulcerative 
septic  endocarditis. 

When  the  pelvic  lymphatics  and  connective  tissue  are 
primarily  involved,  as  in  puerperal  pyaemia  with  peri- 
tonitis, the  progress  of  the  inflammation  is  slower.  The 
battle"  between  the  cells  and  the  bacteria  may  be  ac- 
tively waged  for  a  considerable  period  within  the  pelvic 
cavity.  The  bacteria,  in  very  many  cases  hemmed  in  on 
all  sides  by  the  infiltrates,  perish,  and  the  septic  process 
may  remain  a  local  one,  with  many  of  the  symptoms  and 
terminations  of  simple  phlegmon.  If,  however,  the  bac- 
teria pass  beyond  the  limits  of  the  pelvic  lymphatics  into 
the  general  lymph-channels,  profound  organic  disturb- 
ances arise  in  remote  organs,  as  the  heart,  lungs,  kid- 
neys, and  brain. 

Convalescence  is  extraordinarily  slow.  The  fever 
abates  slowly,  and  is  subject  to  many  irregular  exacer- 
bations and  remissions.  Very  frequently  it  terminates 
in  a  hectic  form,  with  morning  remissions  aud  exacerba- 
tions toward  evening,  or  the  so-called  typus  inversus  is 
observed. 

Alter  apparent  convalescence  and  an  interval  of  com- 
plete apyre.xia  and  absence  of  pain,  during  which  the 
patient  may  have  resumed  her  former  duties,  the  process 
is  frequently  lighted  up  anew,  with  the  reappearance  of 
chills,  fever,  and  pelvic  pain.  The  connective  tissue  of 
one  side  of  the  pelvis  having  been  involved,  a  very  trivial 
cause  is  sufficient  to  determine  the  involvement  of  the 
opposite  side.  These  relapses  are  not  limited  in  point 
of  time  by  days  or  weeks,  but  extend  through  months 
and  even  years. 

The  objective  findings  upon  bimanual  palpation,  as 
before  remarked,  correspond  in  the  main  with  the  ex- 
perimental results  arrived  al  by  Konig  and  Schlcsinger 
from  the  injection  with  various  fluids  of  the  pelvic  con- 
nective tissue  in  cadavers.  Bandl's IS  clinical  observa- 
tions with  reference  to  the  location,  size,  and  form  of 
pelvic  exudates  are  of  peculiar  interest  in  Ibis  connec- 
tion, derived,  as  they  have  been,  from  a  very  large  ma- 
terial, and  confirmed  or  corrected,  in  many  cases,  by 
autopsies. 

Bandl's  conclusions  are  briefly  :   1.   The  connective 

tissue   of   the   base   of  the  broad    ligaments,  to   the  sides 

of  the  uterus,  is  the  most   frequent  site  of  the  exudate. 

The  infiltrate,  on  one  or  both  sides  of  the  uterus,  about 
the  sj/e  ,,)'  a  hen's  egg,  is  W  edge  shaped.  \\  it  ll  t  he  base  to 
the  side  of  the   uterus,  the  apex  running  OUt    between  the 

folds  of  the  broad  ligament,  and  is  palpable  through  the 

abdominal  walls  in  thin  subjects,  and  per  vaginam  in  all 
These  exudates  are  observed  during  the  puer- 
perium  after  lacerations  of  the  cervix,  and   after  opera- 
tions on  thai  organ. 


2.  Exudates,  the  Bize  of  one  or  even  two  fists,  of  irregular 
form,  are  observed   in  the  connective  tissue  of  the  1 
ligament,     midway    between    the    uterus    and    the    In 
pelvic  walls.     The  uterus  is  pushed  to  the  opposite  si,ie> 
ami  the  tumor  is  palpable  through  the  abdominal  walls.' 

:'.    Masses  of  irregular    form  and  of   large  size  are  Id- 
Cated  in  the  iliac  fossa'.      The  tumor,  when   large,  i- 
ible  and  palpable  through  the  abdominal  walls.     In  tl 
cases,  the  infiltrate  extending  from  the  uterus  thro 
the  broad  ligament  lias  undergone'  partial  or  complete 
sorption,  a  fact  important  to  bear  in  mind,  since  an  ab- 
scess arising  in  this  region  at  a  later  period  lias  been  mis- 
taken lor  a  primary  condition. 

4.  Irregularly  shaped  masse- are  found  extending  from 
the  collum  uteri  to  the  lateral  pelvic  and  anterior  abdom- 
inal walls,  along  the  course  of  the  round  ligament. 

5.  The  parametrium  is  completely  tilled  up  with  masses 

of  exudate,  the  infiltrate  occupying  the  connective  ti- 
surrounding  the  supravaginal  portion  of  the  cervix,  pro- 
ducing complete  fixation   of  the   uterus       The  anterior 
and  posterior  vaginal  fornices  are  flattened  out.  or  are  i 

vex  downward.  The  pel  vie  roof  is  as  hard  and  tense  as  a 
deal  board,  to  use  one  of  Doherty's 13  expressions.  The 
tumor  is  palpable  through  the  vagina,  and,  when  large 
or  in  thin  subjects,  through  the  abdominal  pari* 

(I.  Exudates  proceeding  from  Poupart's  ligament  into 
the  connective  tissue  Of  the  retro-peritoneal  space  and  an- 
terior abdominal  wall  are  of  infrequent  occurrence. 

7.  Exudates  occupying  the  lateral  and  posterior  periph- 
eral fatty  connective  tissue,   immediately  below  the  in- 
ternal arcuate  line,  extending  toward,  but  not  to,  the 
vi.x,  are  seldom  observed. 

8.  Paravaginal  phlegmons  occupy  the  posterior  and 
lateral  aspects  of  the  paracolpium,  seldom  passing  ante- 
riorly or  upward  toward  the  parametrium. 

9.  Finally,  Schultze  and  Emmet  have  called  attention 
to  the  fact  that  the  connective  tissue  of  the  utero-sacral 
ligaments  is  often  involved,  and  have  designated  the  pro- 
cess as  parametritis  posterior. 

The  terminations  of  pelvic  phlegmons  are  various.  It 
may  be  parenthetically  remarked,  right  here,  that  in 
many  cases,  particularly  in  septic  phlegmons,  it  is  im- 
possible to  sharply  differentiate  the  three  stages  of  inflam- 
mation of  systematic  writers — temporary  hypertrophy, 
formation  of  lymph,  and  formation  of  pus.  Suppuration 
iu  many  cases  follows  immediately  upon  the  primary  con- 
gestion. 

The  well-recognized  terminations  are  : 

1.  The  exudates  may  persist  for  months  and  y< 
an   apparently  unchanged    condition.     Small    pro<  • 
may  undergo  resolution,  but  the  great  mass  of  the  pi 
mon  remains  stable.      Various  disturbances  in  connection 
with  the  pelvic  viscera,  blood-vessels,   lymphatics,  and 
nerves  arise,  especially  at  the  time  of  menstruation  or 
during  the  early  months  of  pregnancy,  according  to  the 
size,  form,  and  location  of  the  exudate. 

'2.  The  exudate  is  transformed  in  part  or  entirely  into 
pus.  This  is,  however,  a  relatively  infrequent  termina- 
tion. Out  of  400  cases  of  pelvic  peritonitis  and  cellulitis 
occurring  in  the  hospital  and  private  practice  of  Munde, 
■is,  or  twelve  percent.,  terminated  in  abscess-formation. ™ 

The  transformation  into  pus  begins  in  multiple," small, 
disseminate  foci,  which  may  undergo  resorption,  or,  flow- 
ing together,  constitute  one  large  abscess.  The  com- 
mencement of  suppuration  is  usually  indicated  by  the 
well-known  symptoms  of  exacerbations  of  hectic  fever, 
chills,  ami  sweats,  although  ii  is  frequently  impossible  to 
detect  fluctuation  within  the  exudate.  The  symptoms  are 
due  to  the  entrance  into  the  circulation  of  some  of  the 
elements  of  pus.  This  explanation  of  the  causation  of 
the  symptoms  is  rendered  probable  by  the  following  I 
Small  foci  of  pus.  which  have  apparently  existed  for  a 
considerable  period  of  time,  are  frequently  found  within 
exudates  after  death  :  the  pus  exhibits  all  stages  of  re- 
trograde metamorphosis  ;  the  fever  and  other  sympt 
are  not  accompanied  by  any  extension  of  the  exudate  ;  an 
abscess  may  point,  for  example,  in  the  vicinity  of  Pou- 
part's ligament  and  then  may,  without  rupture,  undergo 
resorption  (Baudl). 
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Pelvic  Cellulitis. 
Pelvic  Cellulitis. 


The  part  toward  which  parametritic  abscesses  point, 
and  through  which  the  pus  is  evacuated,  is  obviously  a 
matter  of  considerable  practical  importance.  The  vault 
of  the  vagina  seems  to  be  the  point  of  election  in  the  ma- 
jority of  cases.  Intermittent  discharges  of  pus  through 
this  tube  are  frequently  observed,  when  it  is  impossible  to 
discover  the  minute,  sieve-like  perforations  in  the  vaginal 
roof.  Out  of  the  48  cases  collected  by  Munde,  5  opened 
spontaneously  into  the  vagina.  Pus  may  burrow  in  the 
direction  of  and  above  Poupart's  ligament ;  and  pointing 
and  evacuation  may  occur  at  the  junction  of  the  outer 
with  the  middle  third.  Perforation  into  the  rectum,  on 
the  plane  of  the  third  sphincter  or  lower,  is  less  frequent, 
although  out  of  Munde's  48  cases,  14  opened  spontane- 
ously into  the  rectum.  Munde's  cases,  however,  include 
both  perimetritis  and  parametritis.  The  bladder  is  the 
point  of  selection  next  in  order  of  frequency.  Three  of 
Munde's  cases  terminated  by  spontaneous  rupture  into 
the  bladder. 

Pointing  of  subperitoneal  abscesses  has  been  observed 
in  the  vicinity  of  the  navel  (Leopold,  Lomer),  in  the  lum- 
bar region  to  the  outer  side  of  the  quadratus  lumborum 
(Meinert),  through  the  obturator  and  sciatic  foramina,  in 
the  labia  majora,  perineum,  and  ischio-rectal  fossa,  and 
below  Poupart's  ligament,  following  the  sheath  of  the 
psoas,  but  such  cases  are  of  infrequent  occurrence.  The 
abscess,  finally,  may  rupture  into  the  peritoneal  cavity, 
usually  causing  a  rapidly  fatal  general  peritonitis.  The 
quantity  of  pus  is  variable — sometimes  only  a  few  drops 
ordrachms — depending  upon  the  relation  between  the  dif- 
ferent foci  of  softening,  whether  confluent  or  not.  Spon- 
taneous cure  seldom  follows  spontaneous  rupture  of 
the  sac.  The  cavity,  except  in  case  of  rupture  into  the 
vagina,  is  seldom  adequately  drained,  and  irregularly  in- 
termittent discharges  through  sinuous  tracts,  frequently 
multiple,  are  kept  up  for  an  indefinite  period. 

3.  The  exudate  is  liable  to  various  infections. 

The  foci  of  softening  exudate  sometimes  undergo 
ichorous  changes — a  metamorphosis  fortunately  of  infre- 
quent occurrence. 

The  causes  of  this  change  are  very  obscure  in  the  ma- 
jority of  cases.  After  rupture  of  the  sac,  it  is  possible 
that  the  ichorous  metamorphosis  is  due  to  the  infection 
of  the  pyogenic  membrane  during  surgical  interference. 
Olshausen  has  observed  this  degeneration  in  exudates  in 
the  iliac  fossae,  and  refers  the  phenomenon  to  the  diffusion 
of  intestinal  gases,  which  determine  the  decomposition  of 
laudable  pus.  In  the  case  of  intestinal  fistulse,  faecal 
matter  may  gain  entrance  into  the  abscess-cavity.  What- 
ever the  cause  may  be,  the  effect  is  most  disastrous  to 
the  patient.  Such  cases  usually  terminate  fatally  at  an 
early  date,  with  symptoms  of  marasmus  or  septicemia. 

The  exudate,  especially  after  it  has  undergone  casea- 
tion or  coagulation -necrosis  in  part  or  throughout  its  en- 
tire mass,  is  liable  to  tuberculous  infection.  The  bacilli 
of  tuberculosis  may  proceed  from  other  regions  in  the  pa- 
tient's body,  or  may  be  introduced  from  without.  Ex- 
amples of  auto-infection  are  found  in  the  tuberculiza- 
tion of  parametritic  phlegmons  16  from  tuberculous  caries 
of  the  pelvic  bones,  vertebras,  and  hip-joint,  and  from 
tuberculosis  of  the  mesenteric  glands,  intestines,  perito- 
neum, and  Fallopian  tubes.  Coition  may  be  mentioned 
as  a  mode  of  hetero-infection. 

Given  the  tuberculization  of  an  extensive  exudate, 
and  the  conditions  for  the  dissemination  of  the  disease 
through  the  media  of  the  blood-vessels  and  lymphatics 
are  obviously  favorable. 

Parametritic,  as  well  as  perimetritic,  phlegmons  may 
become  infected  by  the  actinomyces  bovis  (v.  Hacker, 
Zehman). 

4.  The  phlegmon  may  terminate  in  resolution — unfort- 
unately of  rare  occurrence  in  septic  phlegmons.  In  simple 
phlegmons,  complete  resorption  of  the  exudate  is  more 
frequently  observed. 

As  remarked  by  Emmet,"  a  most  extensive  phlegmon- 
ous cellulitis  may  be  detected  after  childbirth,  which 
will  sometimes  rapidly  disappear  within  the  course  of  a 
few  days,  and  we  frequently  meet  with  like  cases  in  the 
non-puerperal  state. 


Diagnosis. — The  absolute  recognition  of  an  intra  pel- 
vic exudate,  either  by  direct  palpation  through  the  ab- 
dominal parietes  or  on  bimanual  palpation,  usually  in- 
volves no  especial  difficulty. 

The  differential  diagnosis  between  intra-  and  extra- 
peritoneal exudates  is  always  difficult,  and  not  infre- 
quently impossible.  This  fact  is  well  illustrated  by  the 
following  anecdote,  narrated  by  Emmet  :  '' 

"  During  the  past  winter,  Professor  Polk  kindly  in- 
vited me  to  witness  an  operation,  in  his  service  at  Bellevue 
Hospital,  for  the  removal  of  a  diseased  tube.  The  pa- 
tient had  suffered  from  a  double  laceration  of  the  cervix 
uteri,  and  I  had,  at  a  previous  examination,  expressed 
the  opinion  that  the  subsequent  condition  was  one  of 
thickening  and  shortening  of  the  left  broad  ligament 
from  an  old  cellulitis.  At  the  operation,  to  my  surprise, 
no  broad  ligament  was  found,  and  the  eularged  tube  lay 
directly  against  the  side  of  the  vagina.  The  relative 
position,  or  line,  with  the  fundus  of  the  uterus  and  the 
ovary  remained  unchanged,  and  yet  the  fingers  of  the 
operator,  as  they  grasped  the  tube,  could  be  distinctly 
felt  from  the  vagina,  and  in  contact  with  its  walls.  This 
was  so  marked  an  instance,  that  the  explanation  pre- 
sented itself  to  me  as  soon  as  I  was  able  to  give  the  mat- 
ter due  thought.  I  recalled  the  fable  of  the  two  knights 
meeting  at  a  cross-road,  where  a  shield  was  suspended 
which  was  of  gold  on  one  side  and  of  silver  on  the  other. 
They  disputed  as  to  the  material  of  which  it  was  made. 
Each  was  right  from  his  own  stand-point,  and  all  diffi- 
culty could  have  been  avoided  if  either  had  looked  on 
the  other  side."  The  fable  of  the  knights  is  not  exactly 
apropos  in  connection  with  the  case  mentioned,  since 
the  diagnosis  of  the  one  medical  gentleman  was  clearly 
right,  while  that  of  the  other  medical  gentleman  was 
clearly  wrong. 

The  locality  of  the  exudate  is  probably  the  most  im- 
portant sign  in  the  differential  diagnosis.  In  parame- 
tritis the  exudate  is  most  frequently  observed  along  the 
sides  of  the  collum  uteri,  with  flattening  or  projection 
downward  of  the  anterior  and  lateral  vaginal  fornix  ;  in 
pelvic  peritonitis  the  exudate  occupies  the  cul-de-sac  of 
Douglas,  or  is  frequently  found  above  the  plane  of  the 
inlet  in  the  iliac  fossa?. 

In  parametritis,  fixation  of  the  collum  uteri  w7ith  rela- 
tive mobility  of  the  fundus,  exists  from  the  beginning  of 
the  attack  ;  in  pelvi-peritonitis,  the  fundus  and  corpus  are 
fixed,  with  relative  mobility  of  the  uterine  neck.  Eleva- 
tion of  the  uterus  is  accompanied  by  greater  pain  in  para- 
metritis than  in  perimetritis,  although,  in  general,  there 
is  less  sensitiveness  to  pressure  in  the  former  than  in  the 
latter  affection. 

Parametritis  is  frequently  bilateral,  involving  the  con- 
nective tissue  symmetrically.  Perimetritis  is  frequently 
unilateral — left  side — or  developed  in  an  asymmetrical 
manner. 

The  consistency  of  the  exudation  in  parametritis  is 
firmer,  more  resisting — from  the  circumscribed  space  as 
well  as  owing  to  other  anatomical  peculiarities — than 
that  of  perimetritis. 

The  etiology  of  the  affection  frequently  throws  light 
upon  the  diagnosis.  A  pelvic  exudate,  occurring  in  the 
course  of  gonorrhoea,  will  probably  be  intra-peritoneal. 

All  of  these  signs,  however,  are  purely  relative,  and 
aid  only  in  the  establishment  of  a  more  or  less  probable 
diagnosis.  This  fact  is  not  at  all  remarkable,  since,  as 
remarked  by  Schroeder,  the  decision  even  in  autopsies  is 
sometimes  difficult,  because  intra-peritoneal  exudates  may 
be  surrounded  by  a  newly  formed  membrane  that  bears 
a  great  resemblance  to  the  peritoneum.  Then  primary 
inflammations  of  the  pelvic  peritoneum,  when  of  an  in- 
tense degree,  are  almost  invariably  accompanied  by  pel- 
vic cellulitis.  On  the  other  hand,  primary  inflammations 
of  the  pelvic  connective  tissue  almost  always  involve  the 
peritoneum  to  a  greater  or  less  degree.  The  most  not- 
able exception  to  this  proposition  is  found  in  those  rare 
cases  of  sepsis  foudroyante  in  which  the  septic  poison 
gains  direct  access  to  the  veins,  and  the  inflammatory 
process  is  propagated  through  the  parametrium  as  a 
metro-phlebitis.     Under  these  conditions  the  peritoneum 
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frequently  exhibits  not  the  slightest  trace  "l  inflamma- 
tion. Bui  then  the  course  oi  the  affection  la  so  rapid 
thai  the  involvemenl  oi  the  pelvic  connective  tissue  is 
minimal, 

However  desirable  an  exact  differential  diagnosis  be- 
tween intra  and  extra-peritoneal  exudates  may  be  from 
a  prognostic  poiril  oi  view,  the  remedial  measures  for 
I". ih  conditions  arc  practically  identical. 

Tin    diagnosis  of  Buppuration  and  abscess-formation 

i-  made,  probably,  in  the  majority  of  cases,  after  rupt- 

ure  of  the  sac  and  the  evacuation  of  its  contents,  by  the 

i  irregularlj   periodical  discharges  of  pus 

through  the  channels  already  indicated. 

Before  rupture  the  diagnosis  is  based  upon  exacerba- 
tions of  hectic  fevi  r,  rigors,  night-swi  ther  with 
■  i  Main  local  changes  in  the  exudate.  Th<  •  are 
fluctuation  or  Budden  increase  in  the  size  of  the  tumor, 
with  or  without  Boftening.  Bui  all  of  these  Bignsmay 
be  absent."  Larue  abscesses,  containing  mure  than  a 
pint  of  pus,  may  form  withoul  fever,  rigors,  and  night- 
Bweats.  Then,  in  many  cases  il  is  Impossible  to  detect 
fluctuation,  and  the  difference  in  the  size  and  consistency 
of  the  tumor  may  be  imperceptible.  The  foci  of  soften- 
ing an-  originally  small  and  disseminate,  and  are  Bur- 
ded  by  masses  of  callous  exudate. 

I  nder  these  conditions,  there  are  two  methods  by 
which  the  presence  of  pus  in  the  circum-uterine  exudate 
may  be  determined — exploratory  puncture  through  the 
vagina,  and  exploratory  abdominal  section. 

The  dangers  of  exploratory  puncture  by  the  vagina 

arc  minimal  when  a  line  capillary  needle  is  selected,  and 
the  operation  is  conducted  with  proper  antiseptic  precau- 
tions. Hut  the  pus  may  be  bo  thick  or  slimy  that  it  will 
not  pass  into  the  needle,  or  the  exudate  may  be  situated 
so  high  up  in  the  pelvis  that  it  cannot  be  reached. 

The  last  recourse  is  then  to  exploratory  abdominal  sec- 
tion. Exploratory  puncture  through  the  abdominal  pa- 
rietes  is  contrainaicated,  as  in  the  tapping  of  supposed 
ovarian  cystomata,  by  the  great  danger  of  the  escape  of 
pus  into  the  abdominal  cavity  upon  the  withdrawal  of 
the  aspirator-needle.  The  indication  for  exploratory 
abdominal  section  under  these  conditions  is  well  stated 
in  Fenger's40  words:  "I  do  not  wish,  however,  to  be 
understood  as  being  an  advocate  of  indiscriminate  lapa- 
rotomy for  peri-uterine  exudates,  or  for  mere  satisfac- 
tion of  a  diagnosis;  but  I  want  this  measure  limited,  of 
course,  to  obstinate  chronic  cases,  in  which  the  very  per- 
tinacity of  the  exudate,  even  if  no  fever  is  present,  indi- 
cates pus  Bomewhere  in  the  centre  of  it,  and  makes  the 
patient  a  continued  invalid." 

In  the  diagnosis  of  parametritic  abscess,  it  is  necessary 
to  bear  in  mind  the  fact  that  collections  of  pus,  originat- 
ing in  caries  of  the  vertebra'  or  pelvic  bones,  or  iii  peri- 
typhlitis, may  burrow,  under  the  influence  of  gravitation, 
downward  into  the  parametrium. 

Subperitoneal  fibromyomata,  small  ovarian  and  par- 
ovarian cystomata,  pregnancy,  and  other  anomalies  of 
the  tubes,  and  extra-peritoneal  extravasations  of  blood, 
may  simulate  parametritic  exudates. 

Fibromyomata  can  usually  be  excluded  by  their  more 
or  less  smooth,  round  form,  mobility,  insensitiveness  to 
pressure,  consistency— exudates  being  either  Bofter  dur- 
ing Buppuration,  or  harder  after  partial  resolution  and 
thickening.  The  clinical  histor]  of  the  course  oi  the  af- 
fei  tion  also  throws  some  light  on  the  question.  <  tvarian 
cysts  and  tumors  in  connection  with  the  tubes  arc  situ- 
ated higher  up  in  the  pelvis,  arc  relatively  round  and 
movable,  and  differ  in  consistency  from  both  exudates 
and  fibroids. 

If.  however,  a  fibroid  or  a  small  ovarian  cyst  deep 
down  in  the  pelvis  becomes  inflamed,  the  differentiation 
is  frequently  impossible. 

Extra-peritoneal    extravasations   of  bl  distin- 

guished by  the  suddenness  of  the  On»  I.  by  the  absence  of 

Fever,  and  by  other  signs  of  constitutional  disturbance 
during  the  earlj  Btages;  they  are  further  distinguished 
b\  the  rapid  resorption  of  the  extravasation,  and  by  the 
history  of  the  case  with  reference  to  causation.  Later  ill 
the  course  of  the  affection  inflammation  may  occur,  and 


the  blood  extravasation  may  act  as  the  cause  of  a  true 
parametritis. 

:>.   Chronic  Atrophic  Parametritis,   Circumscribed  mid 
Diffvse.—'&y  this  term.  Freund"  designates  a  peculiar 
chronic    inflammation    of    the    parametrium,    distinctly 
marked  out  anatomically,  and  clinically  appearing 
the  forms  of  circumscribed  and  diffuse  induration,  iden- 
tical   in   nature   \\ith  sclerosis  or  cirrhosis  in  othi 
gans,  as  the  liver,  spleen,    kidneys.    lungs.      The  hyper- 
plasia  and  Bubsequenl  contraction  of  the  connective-tissue 
elements  produce  structural  changes  and  functional  phe- 
nomena in  the  pelvic  viscera  similar  in  kind  to  tie 
served  in  other  organs  subject  to  the  granular-atropnie 
proa 

1.  Circumscribed  Chronic  Atrophic  Parametritis.  This 
form  occurs  at  all  periods  of  life,  from  puberty  to  the 
ne  nopause. 

Tin-  etiological  factors  are  chronic  ulcerative  inflam- 
mations of  the  bladder,  rectum,  and  uterus.  Ulceration! 
oi  the  bladder  frequently  result  from  the  trauma  of  labor, 
from  unskilful  catheterization,  and  the  like.  In  il 
turn  the  inflammation  may  be  caused  by  dysentery,  or  by 
simple  catarrhal  folliculitis,  the  usual  site  being  on  the 
anterior  wall,  in  the  region  of  the  third  sphincter.  Lac- 
erations of  the  vaginal  portion  and  chronic  intlamma- 
tions  without  wounds  are  the  starting-points  in  connec- 
tion with  the  uterus. 

The  anatomical  findings  consist  of  cicatricial  < 
tive  tissue,  radiating  from  the  viscus  primarily  affected 
in  the  paracystium,  paraproctium,  or  parametrium.  The 
mobility  of  the  pelvic  organs  is  limited  to  a  greater  or 
less  degree,  ami  displacements,  particularly  of  the  uterus 
and  adne.xa,  result  from  the  cicatricial  contraction  of  the 
connective  tissue.  The  character  of  the  displacement 
depends,  of  course,  upon  the  site  of  the  defeneration. 
In  paracystitis  sinistra  the  cervix  is  drawn  forward  and 
to  the  left,  while  the  corpus  is  turned  or  Hexed  posterior- 
ly and  to  the  right.  In  paraproctitis  the  degeni 
follows  the  course  of  the  utero-sacral  ligaments  forward 
to  the  posterior  lift  of  the  vaginal  portion,  and  backward 
to  the  sacrum.  In  paraproctitis  sinistra,  the  most  fre- 
quent form,  the  cervix  is  drawn  backward  to  the  sacrum 
and  to  the  left,  while  the  corpus  is  turned  or  Hexed  for- 
ward and  to  the  right.  The  connective  tissue  of  the 
base  of  the  broad  ligaments  is  involved  in  parametritis, 
and  the  degeneration  is  propagated  particularly  in  the 
horizontal  plane,  but  it  i<  more  pronounced,  either  in  the 
direction  of  the  rectum  or  in  that  of  the  bladder.  The 
process  is  usually  limited  by  the  peripheral  fatty  connec- 
tive tissue,  but  may  pass  downward  to  the  laquear  \ 
The  character  of  the  uterine  displacement  depends 
the  direction  in  which  the  degeneration  is  most  energeti- 
cally developed.  The  cervix  is  drawn  backward  or  for- 
ward, according  to  the  side  affected,  while  the  corpus  is 
turned  or  flexed  in  the  opposite  direction. 

The  ureter  of  the  affected  side,  as  it  passes  through 
the  parametrium  a  little  below  the  plane  of  the  i; 
os,  is  turned  forward  and  approximated  to  the  cervical 
wall. 

In  the  early  Btages  of  the  degeneration  the  nutrition 
of  the  peripheral  fatty  connective  tissue  is  not  altered. 
Later,  however,  when  contraction  occurs,  it  becomes 
atrophic — dry.  large-meshed,  rarefied.  The  arteries,  par- 
ticularly of  the  parametrium,  are  separated  from  each 
other  and  .surrounded  by  rings  of  contracting,  cicatricial 
tissue  ;  the  veins  are  involved  in  chronic  periphlebitis, 
resulting  in  varicose  dilatations,  thrombosis,  and  the 
production  of  phlebolitea  The  cervix  is  in  a  state  of 
chronic  inflammation  ;  the  profuse  secretions  from  the 
canal  indicate  the  presence  of  a  catarrh. 

•J.  Diffus<  Chronic  Atrophic  Parametritis.  This  form 
occurs  usually  during  the  period  of  life  from  the  thirti- 
eth year  to  the  climacteric.  Occasionally  it  is  oi  - 
at  puberty,  and  after  the  change  of  life.  It  is  of  most 
frequent  occurrence  in  married  women  who  have  borne 
childn  11. 

The  etiology  is  obscure.  Freund  recognizes  two  fac- 
tors, excessive  sexual  irritation  of  the  genital  organs,  and 
the  loss  of  the  tissue-juices  (8SfU  M  rluste).     These  causes 
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are  operative  in  masturbation,  too  frequent  or  reserved 
coitus,  in  individuals  who  are  subject  al  the  same  time 
to  diarrhoea,  blennorrhoea,  profuse  perspirations,  or  haem- 
orrhages, or  who,  with  inadequate  food-supply  are  called 
upon  to  undergo  extraordinary  bodily  and  mental  fatigue. 
Puerperia  and  lactations  following  each  other  in  rapid 
succession,  and  the  exercise  of  the  sexual  functions  when 
a  condition  of  genital  and  vascular  hypoplasia  exists, 
deserve  mention  in  this  connection.  Freund  is  of  the 
opinion  that  syphilis,  gonorrhoea,  and  local  lesions  of  the 
genital  tract  do  not  stand  in  any  direct  causal  nexus. 

In  estimating  the  potency  of  masturbation,  reserved 
coitus,  and  excessive  venery,  as  etiological  factors,  it  is 
well  to  bear  in  mind  the  fact  that  their  influence  has  pri  >b- 
ably  been  exaggerated.  Van  de  Warker,-2  after  as  careful 
and  as  complete  a  study  of  the  Oneida  community  as  cir- 
cumstances woidd  permit,  could  "discover  nothing  but 
negative  evidence  relating  to  the  effect  of  male  continence 
upon  the  health  of  the  community."  It  will  be  remem- 
bered that  the  sexual  functions  were  subjected  by  this 
strange  group  of  men  and  women  to  all  manner  of  per- 
versions and  excesses  for  a  considerable  period  of  time. 

The  left  side  of  the  pelvis  is  primarily  affected  in  the 
large  majority  of  cases.  The  degeneration  begins  in  the 
connective  tissue  of  the  base  of  the  broad  ligament,  pro- 
ceeds downward  to  the  laquear  vaginae,  backward  along 
the  utero-sacral  ligaments,  and  gradually  passes  out  into 
the  broad  ligaments  until  all  the  pelvic  connective  tissue, 
inclusive  of  the  peripheral  fatty  layer,  is  involved.  In 
extreme  cases  the  cicatricial  atrophy  may  attack  the  sub- 
serous connective  tissue  of  the  anterior  and  posterior  ab- 
dominal walls,  especially  the  connective  tissue  of  the  mes- 
entery of  the  colon.  The  bundles  of  cicatricial  tissue 
flow  together  and  constitute  broad  masses  of  resistant 
tissue,  composed  of  bands  "wound  in  and  out  in  wave- 
like convolutions."  The  changes  around  the  arteries,  the 
uterine  and  pampiniform  venous  plexuses,  are  greater  in 
degree,  but  similar  in  kind  to  those  described  under  the 
circumscribed  form  of  the  degeneration.  The  portions 
of  the  ureters  that  pass  through  the  parametrium  under- 
go stretching,  flexure,  and  infraction  ;  they  become  tort- 
uous and  dilated,  and  at  the  same  time  are  drawn  for- 
ward and  to  the  sides  of  the  cervical  wall.  As  the  result 
of  this  profound  disturbance  of  the  pelvic  circulation, 
corresponding  structural  and  functional  alterations  occur 
in  connection  with  the  pelvic  viscera.  Venous  hyper- 
emia, with  ectasis  of  the  blood-vessels,  is  observed  in  the 
more  dependent  portions  of  the  pelvic  organs,  the  urethra 
and  neck  of  the  bladder,  the  vaginal  portion  of  the  cer- 
vix, and  the  lower  portion  of  the  rectum. 

The  mucous  membrane  of  these  organs  is  in  a  state 
of  chronic  catarrhal  inflammation.  Ultimately  the  broad 
ligaments  are  shortened,  the  round  ligaments  are  thinned. 
The  uterus,  ovaries,  and  tubes — and  in  exceptionally  se» 
vere  cases,  the  vagina  and  vulva— undergo  atrophic 
changes  similar  iu  their  general  effect  to  those  produced 
by  age. 

The  pelvic  peritoneum  is  involved  in  a  benignant  in- 
flammation, in  both  forms  of  the  affection,  that  usually 
leads  to  the  formation  of  adhesions  and  pseudo-mem- 
branes. 

Microscopical  examination  reveals  the  characteristic 
features  of  cicatricial  hyperplasia  of  the  interstitial  con- 
nective tissue.  The  large  cervical  ganglion  of  Franken- 
hauser  is  involved  in  a  true  perineuritis.  The  peri-  and 
endo-ganglionic  connective  tissue  undergoes  hyperplastic 
changes,  with  the  separation  of  the  elements  of  the  struct- 
ure, partial  destruction  of  the  nerve-fibres,  which  lose 
themselves  in  the  cicatricial  tissue,  and  disappearance  of 
the  dark,  pigmented,  and  irregularly  shrunken  ganglion- 
cells.  No  constant  anomalies  of  other  important  organs 
are  found  with  chronic  atrophic  parametritis. 

Freund  has  noticed  the  co-existence  of  cirrhosis  of  the 
liver  and  granular  atrophy  of  the  kidneys,  in  several 
cases,  but  deems  the  relation  inconstant  and  not  necessary. 

Symptoms. — In  the  following  account  of  the  clinical 
course  of  chronic  atrophic  parametritis,  Freund's  obser- 
vations are  recorded.  The  symptoms  are  divisible  into 
local  and  general. 


The  first  and  most  important  local  symptom  is  pelvic' 
pain,  radiating  from  the  iliac  region  of  the  affected  side. 
posteriorly,  toward  the  nates,  and  anteriorly  toward  the 
mons  veneris.  In  the  severer  cases  the  pain  radiates 
downward  along  the  inner  surface  of  the  thighs,  and  up- 
ward along  the  belly  and  trunk.  The  pain,  at  times 
spontaneous,  is  increased  upon  bodily  exertion,  coitus, 
vaginal  exploration,  and  the  like.  The  pelvic  bones  are 
sensitive  to  the  pressure  of  clothing  (pelviodynia).  and 
the  patient  cries  out  upon  assuming  the  sitting  posture 
(coccygo-sacTodynia). 

Various  functional  disorders  arise  in  connection  with 
the  pelvic  viscera — the  result  of  interference  with  the  cir- 
culation and  nervous  supply  by  the  cicatricial  retraction 
of  the  connective  tissue.  In  paracystitis  ischuria  and 
dysuria  are  present  ;  in  paraproctitis  tenesmus  is  aggra- 
vated by  haemorrhoids  and  rhagades. 

Menstrual  disturbances  are  constant.  In  the  begin- 
ning, during  the  stage  of  venous  congestion,  menstrua- 
tion is  profuse,  and  catarrhal  secretions  escape  from  the 
uterine  cavity  during  the  interval.  Later,  the  quantity 
of  blood  lost  becomes  less,  the  intervals  longer,  and  the 
menopause  may  be  prematurely  established,  as  early  as 
the  thirtieth  year  in  certain  cases.  All  degrees  of  dys- 
menorrhcea — from  a  slight  feeling  of  discomfort  to  vio- 
lent, colicky  pains — are  observed.  Intermenstrual  pains 
are  occasionally  noted.  The  sexual  functions  undergo 
profound  alterations.  The  patient  is  indifferent  to  the 
sexual  act,  when  positive  dyspareunia  does  not  exist. 
Perversions  of  the  sexual  instinct  are  not  infrequently 
observed. 

After  the  cicatricial  retraction  of  the  connective  tissue 
sterility  is  a  usual  consequence.  When  conception  does 
occur,  pregnancy  exercises  an  important  and  favorable  in- 
fluence upon  the  degeneration,  frequently  effecting  a 
restoration  of  normal  nutritive  relations. 

The  more  important  general  symptoms  are  compre- 
hended under  the  reflex  neuroses.  Three  groups  are  dis- 
tinguishable— sympathetic,  spinal,  and  cerebral. 

In  each  group  there  are  sensory,  motor,  secretory,  and 
trophic  consequences  ;  in  each  a  stage  of  excitation,  fol- 
lowed by  a  stage  of  depression  or  paralysis. 

The  sympathetic  reflex  neuroses — sympathetic  hys- 
teria— of  most  frequent  occurrence,  include  a  vast  com- 
plex of  symptoms — coeliac  neuralgia,  hypera'sthesia  of  the 
hypogastric  plexus,  cardialgia,  enteralgia,  nausea,  vom- 
iting, globus,  salivation,  pyrosis,  dyspepsia,  anorexia, 
tympania,  the  urina  spastica,  laryngismus,  auffocatio, 
asthma,  tachycardia,  and  the  like.  Under  the  vaso-motor 
disturbances  referable  to  this  group  may  be  mentioned 
haemorrhages  of  the  alimentary  canal,  lungs,  kidneys, 
uterus,  ovaries,  and  tubes.  Freund  explains  many  cases 
of  Graves'  disease  upon  the  ground  of  sympathetic  hys- 
teria, with  vasomotor  complication  of  the  heart,  thyroid, 
and  orbital  connective  tissue. 

Under  the  group  of  spinal  reflex  neuroses — spinal  hys- 
teria— is  included  pain,  spontaneous  or  on  pressure,  in 
the  region  of  the  spinous  processes  of  the  fourth  and 
fifth  cervical,  third  and  sixth  thoracic,  fifth  lumbar, 
and  first  sacral  vertebra?,  radiating,  particularly  on  the 
left  side,  along  the  course  of  the  spinal  nerves.  These 
symptoms  are  recognizable  clinically  as  cervical,  inter- 
costal, lumbo-abdominal,  and  lumbo-iliac  neuralgias. 
Later,  neuralgic  pains  are  experienced  in  the  main  trunk 
or  branches  of  the  sciatic — peroneal  branch,  crural  ;  of 
the  brachial  plexus — ulnar  ;  and  in  the  nerves  distributed 
to  the  joints. 

Trophic  disturbances  are  frequently  added  to  the  neu- 
ralgias. The  mammary  gland  of  the  affected  side  is  some 
times  swollen  and  painful  on  pressure.  Small,  painfux 
neuromata  are  developed  in  the  course  of  the  cutaneous 
nerves.  Herpes  zoster  is  a  relatively  infrequent  phe- 
nomenon. 

Wandering  anaesthesia  and  perversions  of  sensibility  are 
worthy  of  mention  in  connection  with  sensory  changes. 
Spasms  and  contractures  of  certain  muscles  or  groups  of 
muscles — e.g.,  the  abdominal  parietes,  rectus  abdominis, 
and  the  various  hysterical  paralyses  are  among  the  disor- 
ders of  the  motor  function. 
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Among  the  vaso  motor  disturbam  ponding  to 

Bpinal  hysteria,  are  local  hyperemia;,  suffusions,  ischae 
mi. i  "i  the  skin,  blood] 
tions  "t  i be  spinal  cord  and  m 

Of  the  cerebral  reflex  neurosi  rebral  hj  steria — dis- 

orders of  the  trigeminus,  copyopia  hj  ■  i  -t>  r)and 

various  psychosi  -  are  the  more  important,     The  cerebral 

sympl b  are  observed  bite  in  the  course  of  the  disease, 

and  are  of  leasl  frequent  occui  rence. 

The  abnormal  deposition  of  pigment  and  the  circum- 
scribed atrophj  <•!  the  skin  and  subcutaneous  connective 
ii-.Mii-  m:i\  be  mentioned  among  the  trophic  disorders  of 
I ii.il  bysteria. 

Diagnosis.  The  local  diagnosis  of  circumscribed 
chronic  atrophic  parametritis  rests  upon  the  detection,  by 
bimanual  palpation,  of  the  cicatricial  connective  tissue. 
In  paracystitis  the  anterioi  vaginal  laquear  is  flattened, 
and  Hi"  base  of  the  bladder  is  found  in  a  state  of  fixation 
ii I  ><  •  1 1  the  introduction  of  a  sound  into  thai  organ  and  an 
index  finger  into  the  vagina.  In  paraproctitis  rectal  ex- 
ploration is  of  value  in  the  determination  of  the  nature 
of  the  chum:)"-  in  tin-  pelvic  connective  tissue.  In  para- 
metritis the  neck  of  the  uterus  is  fixed  by  the  degenera- 
tion, and  the  entire  organ  turns  around  this  focus,  as  on 
a  pivot.  The  thickness,  extent,  direction,  and  peripheral 
attachments  of  the  bands  of  cicatricial  connective  tissue 
are  determined,  under  favorable  conditions,  upon  biman- 
ual palpation.  The  sensibility  of  the  parts,  spontaneous 
and  on  pressure,  is  greatly  increased,  and  is,  in  a  measure, 
characterisl  ic. 

The  residual  adhesions  and  pseudo-membranes  of  pelvi- 
peritonitis arc  situated  behind  or  in  front  of  the  uterus, 
and  usually  determine  fixation  of  the  fundus  and  corpus, 
not  of  the  cervix.  It  is,  however,  a  matter  of  extreme 
difficulty  to  exclude  pel vi  peritonitis  involving  the  utero- 
sacral  ligaments.  Under  these  circumstances  the  history 
of  the  primary  affection,  and  the  condition  of  the  tubes 
and  ovaries,  throw  valuable  lighl  upon  the  diagnosis. 

The  residua  of  simple  and  septic  phlegmons  can  be 
excluded  by  the  history  of  the  primary  affection,  and  the 
character  of  the  exudate,  to  which  attention  has  already 
been  called. 

[n  diffuse  chronic  atrophic  parametritis  the  vagina  is 
narrow,  and  the  anterior  and  posterior  walls  do  not  come 
into  contact.  The  fornix  is  drawn  out  into  a  funnel- 
shaped  cavity  and  is  fixed.  The  vaginal  walls  are  even, 
Smooth,  inelastic,  thin,  and  covered  with  a  sticky  secre- 
tion. The  whole  organ  seems  to  have  undergone  senile 
involution.  The  bladder  and  rectum  jut  out  sharply 
into  the  lumen  of  the  vagina.  The  supra- vaginal  portion 
of  the  cervix  is  fixed  by  bands  that  radiate  like  cords 
in  all  directions  through  the  parametrium.  In  the  early 
stages  of  the  disease  the  vagina]  portion  is  in  a  state  of 
Chronic  metritis,  and  profuse  catarrhal  secretions  are 
poured  forth  through  the  OS  externum.  Later  the  entire 
organ  undergoes  changes  similar  to  those  observed  in 
senile  at rophy, 

The  connective  tissue  of  the  parametrium  is  replaced 
h\  a  dense,  firm,  and  peculiarly  sensitive  cicatrix.  The 
peripheral  fatty  connective  tissue  undergoes  resorption, 
so  that  the  interior  of  the  pelvis  is  sharply  outlined. 
The  pelvic  biines  are  painful,  spontaneously  and  on 
pressure  ;  hemorrhoidal  tumors,  with  or  without  the  for- 
mation of  rhagades,  are  visible  around  the  meatus  and 
anus. 

Prognosis.  During  the  acute  Btage  of  pel;  ic  cellulitis 
the  prognosis  Bhould  always  lie  guarded.  So  Long  as  the 
inflammation  remains  localized,  as  in  simple  phlegmon 
and  the  milder  cases  of  septic  phlegmon,  the  outlook 
quoad  viiam  is  favorable. 

When  general  infection  from  (he  Local  Lesion  in  the 
genital  tract  occurs,  the  prognosis  becomes  doubtful 

In  the  cases   in  which    the   septic    poisOD    gains  access   to 
tie    veins,  it  is  always  gloomy.      Death,  with  or  without 

the  phenomena  of  thrombosis  and  embolism,  is  the  usual 

termination    w  ilhin  a  variable   period  of   a    lew    hours   01 

daj  s. 

The  outlook  is  le-s  unfavorable  in  cases  in  which  the 
infectious  inflammation  extends  by  means  of  the  connec- 


tive tissue  ami  lymphatic  system.  The  process  is  slower 
and  seems  to  i.e  arrested,  for  a  time  at  least,  by  the  lvm- 
phatic  glands,    which  are  usually   very  much'  en 

In  a  IVOrd,  the  conditions  lor  the  battle  of  the  cells  with 
the  bacteria    are    more    favorable.       Among    the   elements 

ol  prognosis  in  cum-  of  systemic  infection,  the  t<  i 
ture,   pulse,  and  degree  of  general   prostration  are  the 
more  important.     Of  He  orce  and  frequencyol 

the  hearts  action  ate  probably  the  most  reliable  ini 
the  degree  of  sj  stemic  poisoning. 

In  attempting  to  make  a  prognosis  with  refer*  ■ 
the  residua  oi  pelvic  cellulitis,  it   is  necessary  to  bear  in 
mind  the  natural  history  of  the  affection,  and  especial!* 
tin-  terminations. 

The  tendency  of  the  exudate  of  a  simple  inflammation 
of  the  pelvic  connective  tissue  is  to  resorption,  after  a  va- 
riable period.  The  resorption,  however,  is  seldom  cob* 
plete,  and,  under  the  most  favorable  condition,  the  con- 
nective tissue  is  very  infrequently  restored  to  its  normal 
relations.  Functional  and  organic  disturbai 
pelvic  viscera  are  the  usual  Bequelse. 

The  occurrence  of  suppuration  within  the  exudate  is 
attended  by  consequences  favorable  and  unfavorable. 
After  abscess-formation  and  evacuation  of  pus,  sponta- 
neous cure  frequently  results  when  drainage  is  adequate, 
as  in  perforation  of  the  vagina  or  above  Poupart  9  lig- 
ament, and  the  cavity  is  not  infected.  Even  when  the 
quantity  of  pus  evacuated  is  small,  the  circumscribing 
hard  maS8es  of  exudate  sometimes  melt  away  under  the 
process  of  resorption  in  a  short  space  of  time. 

In  the  majority  of  eases  of  spontaneous  evacuation, 
however,  the  cavity  is  insufficiently  drained,  a  freely  se- 
creting pyogenic  membrane  is  formed,  and  various  un- 
toward consequences  are  observed.  The  abscess-cavity 
may  be  infected  by  operative  procedure,  the  diffusion  of 
intestinal  gases,  or  the  entrance  of  faecal  matter 
perforation  of  the  sigmoid  flexure  or  rectum.  Ichorous 
changes  occur,  and  the  patient  succumbs  to  septic 

Perforation  of  the  abscess-wall  into  the  abdominal  cav- 
ity is  usually  followed  by  a  rapidly  fatal  general  juri- 
tonitis — fortunately  a  very  infrequent  mode  of  termina- 
tion. 

The  fact  of  the  tuberculization  of  a  pelvic  abscess  or 
of  an  old   exudate  that   has  undergone  caseation  or  co- 
agulation-necrosis   lias    been    abundantly    demonstrated. 
The  conditions  for  the  extension  of  the  tuberculi  - 
before  remarked,  are  now  peculiarly  favorable. 

The  woman  may  perish  from  exhaustion,  consequent 
upon  the  hectic  fever  and  continuous  loss   of  p 
from  some  intercurrent  disease. 

Then  the  effect  of  long-continued  suppuration,  in  the 
causation  of  amyloid  degeneration  of  the  kidneys,  liver, 
and  other  organs,  is  an  element  of  great  prognostic  mo- 
ment. 

The  prognosis  in  circumscribed  chronic  atrophic  para- 
metritis is  favorable  when  the  local  irritation  can  be  re- 
moved  and  the  general  nutrition  can  be  improved. 
nancy,  as  before  remarked,  exercises  a  most  favorable 
influence,  frequently  resulting  in  the  restoration  of  nor- 
mal functional  relations. 

In  diffuse  chronic  atrophic  parametritis  the  pj 
sis  is  unfavorable  as  regards  resolution,  the  nature  of  the 
process  resembling  that  of  cirrhosis  of  the  liver,  ki 
and  other  organs.      Freund   has   observed    an    am 
symptoms,  of  long  duration,  under  appropriate  treatment, 
but  has  never  seen  a  radical  cure. 

Treatment. — Prophylactic. — The  prevention  of  pelvi- 
peritonitis and  pelvic  cellulitis,  in  view  of  the  encourag- 
ing progress  in  exact  knowledge  of  the  causes,  must  be 
admitted  to  be  possible  in  the  very  large  majority  of 
cases.  Prophylaxis  consists  in  the  avoidance  of  every 
opportunity  of  infection.  The  general  acceptation  of  the 
Semmelweis  theory  of  puerperal  fever  is  already  begin- 
ning to  limit  the  number  of  cases  of  septic  infection  dur- 
ing pregnancy,  labor,  and  the  puerperium.  The  Bami 
rigid  antiseptic  rules  as  those  suggested  by  Semmelweis 
in  the  prevention  of  childbed  fever  must  also  be  applied 
in  all  operations  and  manipulations  in  connection  with 
the  genital  tract  in  the  non-pregnant  state. 
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Nelson,"  of  Chicago,  makes  a  pertinent  suggestion 
with  reference  to  the  prevention  of  gonorrhoea!  infec- 
tion :  "  Should  not  competent  physicians  be  employed  to 
instruct  the  pupils  in  our  public  schools,  of  suitable  age, 
in  the  proper  use  and  abuse  of  the  reproductive  organs, 
including  the  evils  resulting  from  self-abuse  and  the 
venereal  diseases  ?  "  The  examination  of  prostitutes  at 
regular  intervals,  as  practised,  for  example,  in  Vienna, 
has  been  only  moderately  successful  in  the  prevention  of 
gonorrhoea,  although  it  does  limit  the  spread  of  syphi- 
lis. This  fact  may  possibly  be  due  to  the  unfortunate 
legal  restrictions  to  which  the  measure  has  been  sub- 
jected. 

Curative. — During  the  acute  stages  the  indications  for 
treatment  are  the  prevention  of  further  infection,  the 
limitation  of  the  local  inflammation,  and  the  allayment 
of  symptoms  as  they  arise. 

The  first  indication,  more  fully  discussed  under  the 
heading  Puerperal  Fever,  deserves  more  than  mere  pass- 
ing notice  in  connection  with  the  therapy  of  pelvic  peri- 
tonitis and  cellulitis. 

An  important  departure  from  older  methods  of  rou- 
tine treatment  has  been  inaugurated,  at  a  comparatively 
recent  date,  in  Vienna,  at  the  suggestion  of  Carl  Braun.-4 
After  adequate  recognition  of  the  Semmelweis  doctrine 
of  puerperal  fever,  he  says:  "According  to  my  experi- 
ences up  to  the  present  time,  I  hold  the  removal  of  the 
putrid  tissue  from  out  of  the  uterus  by  means  of  excoeh- 
leation,  thymol  irrigation,  and  the  introduction  of  iodo- 
form as  the  best — and  not  dangerous — method  of  disin- 
fection of  the  septically  diseased  puerperal  uterus."  The 
putrid  tissue  consists  presumably  of  the  retained  portions 
of  the  placenta,  membranes,  and  Friedlander's  glandular 
layer  of  the  decidua. 

Good  contraction  of  the  uterus  is  an  essential  condi- 
tion. 

The  indication  for  operative  procedure  is  the  exist- 
ence of  putrid  tissue  within  the  uterine  cavity,  and  evi- 
dence of  commencing  infection — anomalies  of  temper- 
ature, pulse,  and  the  like. 

The  patient  is  placed  in  the  Sims  position,  or  in  the  ex- 
aggerated lithotomy  position,  and  curettement  is  practised 
with  Sims'  dull  curette  or  Simon's  spoon.  The  cavity  of 
the  uterus  is  irrigated  with  a  solution  of  thymol  (1  to 
1,000).  Thymol,  according  to  Koch  and.  Ranke  (1878), 
si  amis  next  to  mercuric  chloride  as  a  germicide,  and  the 
danger  of  toxaemia  from  resorption  is  minimal.  Finally, 
a  bacillus  of  iodoform  is  introduced  into  the  cavity  of 
the  uterus  for  the  purpose  of  continuous  disinfection — 
Dauerdcsinfeclion — obviating  the  necessity  of  frequently 
repeated  intra-uterine  irrigation. 

The  formulae  for  the  iodoform  bacilli,  as  suggested  by 
v.  Mosetig-Moorhof  in  1880,  are  : 

I.  Iodoform,  pulv 50.0 

Amyli  puri, 

Gumnri  arabici  pulv aa    5.0 

Aq.  destill.  q.  s.  ut  f.  bacilli,  longitud.,  8  ctm.;  lati- 
tud.,  4  mm. 

II.  Iodoform,  pulv 5.0 

Amyli  puri, 

Gummi  arabici  pulv aa  6.0 

Glycerin  q.  s.  ut  f.  bacillus  No.  I.,  longitud.,  6  ctm. ; 
latitud.,  1  ctm. 

The  large  bacillus  (No.  II.)  is  usually  employed.  In 
the  absence  of  the  bacilli,  iodoform  gauze  (v.  Mosetig- 
Moorhof)  or  an  emulsion  of  iodoform  (H.  Fritsch)  may 
be  used. 

Although  employed  on  a  colossal  scale  in  the  obstetri- 
cal clinics  of  Vienna  for  a  period  of  nearly  seven  years, 
not  a  single  case  of  iodoform  toxaemia  has  been  observed. 
A  short  time  since,  Heyn  and  Rorsiug,25  of  Copenhagen, 
published  some  experiments  which  seemed  to  prove 
that  iodoform  was  inert  in  the  presence  of  bacteria.  Al- 
though such  conclusions  from  experimental  evidence  are 
of  slight  value  in  the  light  of  clinical  experience,  it  is  in- 
teresting to  note  the  results  of  De  Ruyter's'i6  investiga- 
tions. He  found  that  the  dry  powder  of  iodoform  outside 
of  the  body  was  not  a  germicide,  but  that  when  brought 
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into  contact  with  a  freely  secreting  wound  surface  it 
was  at  once  decomposed  and  became  powerfully  anti- 
septic—the streptococcus  pyogenes  and  the  staphylococ- 
cus aureus  seeming  to  be  the  cause  of  the  chemical  de- 
composition. 

Under  the  conditions  and  indications  already  specified 
it  is  evident  that  curettement  of  the  puerperal  uterus  is 
seldom  necessary.  In  the  very  large  majority  of  rases  of 
puerperal  septicemia,  the  local  lesion  to  which  septic 
material  gains  access  is  situated  somewhere  between  the 
cervix  and  the  vulvar  orifice,  and,  as  remarked  by 
Kucher,27  "a  well-contracted  uterus  is  almost  proof 
against  infection."  The  mere  presence  of  an  offensive 
discharge  is  not,  per  se,  an  indication  for  excochleation. 
Crede  puts  the  case  clearly  and  forcibly  when  he  says  : 
"In  Mecklenburg2"  the  people  say  :  'A  woman  in  child- 
bed must  stink  herself  out.'  Let  him  who  prefers  a  more 
elegant  expression  say  :  '  Nature  must  cleanse  and  evacu- 
ate the  parturient  passages  of  the  puerperal  woman,  and 
during  this  process  the  odor  of  the  puerperal  woman  is 
not  agreeable.'  This  is  an  extremely  simple  process,  sim- 
ilar to,  but  still  easier  and  simpler  than,  the  evacuation  of 
the  bowels,  during  which  process  the  human  being  does 
not  smell  pleasantly,  but  yet  is  thoroughlj-  healthy.  The 
parturient  passages  have  a  more  powerful  musculature 
than  the  rectum,  and  wide-open  excretory  ducts,  while 
the  rectum  must  conquer  and  open  the  sphincter  muscle 
of  the  anus.  Even  very  foully  smelling  secretions  do 
not  poison,  so  long  as  their  normal  dejection  is  not  dis- 
turbed." 

The  second  indication  is  fulfilled  by  the  institution  of 
an  energetic  local  antiphlogosis.  Absolute  rest  in  bed 
in  the  dorsal  decubitus,  the  legs  flexed  upon  the  thighs 
and  supported  by  pillows,  until  all  acute  symptoms  have 
disappeared,  is  the  first  and  most  important  regulation. 

The  local  application  of  cold  is  an  efficient  remedy, 
especially  in  the  acute  stages  of  pelviperitonitis.  Dry 
cold  may  be  employed  in  the  form  of  india-rubber  bags 
or  thin  metallic  boxes  (Esmarch)  containing  ice.  A  more 
efficient  mode  of  applying  dry  cold  is  that  described  by 
Petitgand  under  the  name  of  mediate  irrigation.  A  vul- 
canized india-rubber  tube,  sixteen  or  twenty  feet  long, 
and  about  half  an  inch  thick,  is  coiled  to  fit  the  part, 
and  held  in  position  by  a  roller.  Water,  of  any  desired 
temperature,  is  caused  to  pass  through  this  tube  from  a 
reservoir  above  the  patient's  level.  Leiter,  of  Vienna, 
has  constructed  an  ingenious  modification  of  this  appa- 
ratus, by  the  substitution  of  very  flexible  metallic  tubing 
for  the  vulcanized  india-rubber.  The  intensity  of  the 
cold  is  modified  by  the  insertion  of  a  towel  or  compress 
betwee'n  the  skin  and  the  "heat-regulator." 

Dryr  cold  may  be  applied  per  vaginam,  in  accordance 
with  Heitzmann's29  suggestion.  Thin  metallic  capsules, 
of  variable  size  and  shape,  similar  to  Bozeman's  hard 
rubber  tampons  for  vaginal  dilatation,  are  fitted  with  af- 
ferent and  efferent  tubes,  and  connected  with  suitable 
reservoirs. 

Heat  in  conjunction  with  moisture,  in  the  form  of  the 
hot-water  douche,  flaxseed  meal,  and  hop  poultices,  is  less 
efficient  than  cold  in  the  limitation  of  the  local  inflamma- 
tion during  its  initial  stages,  but  is  probably  more  exten- 
sively employed  in  America.  Thus  Emmet z"  advises  the 
hot-water  vaginal  injections  immediately  after  reaction, 
believing  that  "  it  is  the  only  means  we  possess  for  abort- 
ing an  attack  of  cellulitis — which  it  icill  do,  if  thoroughly 
employed  at  the  beginning" — an  opinion  consistent  with 
his  peculiar  views  on  the  pathology  of  the  condition, 
but  opposed  by  our  recent  knowledge  of  causation  and 
by  the  experience  of  other  clinicians.  "We  are  informed 
by  reliable  authority,  moreover,  that  Leiter's  coils  and 
cold  water  are  almost  exclusively  employed,  during  the 
initial  stages  of  pelviperitonitis  and  pelvic  cellulitis,  in 
the  Woman's  Hospital  of  New  York. 

The  subject  of  local  blood-letting  has  passed  through 
a  variety  of  phases  of  professional  opinion,  even  in  our 
own  times.  Scanzoni,  Spiegelberg,  and  Schroeder  rec- 
ommend the  application  of  leeches — ten  to  twelve — as 
near  as  possible  to  the  focus  of  inflammation — inguinal 
region,  perineum,  or  inner  surface  of  the  thigh.     Ols- 
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hausen  and  5]  ecommend  very,  highly  the  ap- 

plii  atioc  i  >i  i'  echet  foui  to  the  \  aginal  portion  eai  ly  in 
the  puerperium.  Carl  Braun,"  on  the  other  hand,  n<  <r<  i 
employs  leeches  until  late  in  the  puerperium,  and  only 
then  after  the  failure  of  cold  and  narcotics  to  allay  pain. 
The  application  is  made  to  the  inguinal  region.  In  our 
own  country,  the  practice  has  fallen  into  undeserved  de- 
suetude. Band!  i-  of  the  opinion  thai  the  pelvic  pain  is 
M\  lessened  bi  adequate  Local  bleeding,  bul  is  doubt- 
ful whether  any  important  and  lasting  influence  is  ex- 
erted upon  the  local  inflammation. 

The  alleviation  i>{  pain— a  fact  generally  admitted — 

hi  to  constitute  an  indication  in  selected  cases,  even 

in  the  minds  of  those  who  do  not  believe  with  Ashhurst," 

that  "  fatal  disorganization  in  an  important  organ  "  may 

sometimes  be  prevented  by  sufficient  local  bleeding. 

The  employment  of  vesicants  and  countei  irritants, 
generally,  is  reserved  by  common  consent  for  the  later 
stages  of  the  affection. 

Evacuations  of  the  rectum  at  regular  intervals  must  be 
secured.  Not  infrequently  an  accumulati f  faecal  mat- 
ter in  the  rectum,  sigmoid  flexure,  or  colon  serves  to  ag- 
gravate the  symptoms  by  pressure.  Then  Schroedei 
pointed  out  the  important  fact  that  free  intestinal  peri- 
stalsis is  of  value  in  the  prevention  of  the  formation  of 
adhesions  to  adjacent  organs.  Diarrhoea  N  not  always  an 
unfavorable  sign,  and  it  is  well  to  consider  carefully  the 
conditions  in  the  concrete  ease  before  remedies  are  ex- 
hibited to  check  the  intestinal  secretions.  It  is  a  well- 
known  fact  that  dogs  with  peritonitis  frequently  recover 
after  the  occurrence  of  profuse,  serous  diarrhoea.  Of 
course,  allusion  is  now  made  to  diarrhoea  early  in  the 
course  of  the  affection',  and  not  to  the  colliquative  alvine 
dejections  which  presage  the  lethal  issue  later  in  the 
course  of  the  inflammation.  Soft,  semi-solid  evacuations 
of  the  rectum  are  secured  by  enemata,  castor-oil,  or  mild 
laxal  i\  es. 

Under  the  third  indication  we  have  to  consider,  among 
other  matters,  the  alleviation  of  pain,  the  reduction  of 
temperature,  and  the  sustenance  of  the  vital  powers. 

Pelvic  pain,  measurably  relieved  by  the  therapy  already 
suggested,  demands  the  adequate  exhibition  of  morphine 
bypodermatically,  until  the  symptom  is  under  control, 
when  the  effect  of  the  drug  may  be  maintained  by  sup- 
positories containing  the  aqueous  extract  of  opium.  The 
administration  of  this  drug  per  os  should  be  avoided  on 
account  of  interference  with  the  functions  of  the  ali- 
mentary canal.  The  distressing  vesical  symptoms,  whi  n 
not  relieved  by  narcotics,  may  be  alleviated  by  bland. 
mucilaginous  drinks,  and  alkaline  diuretics.  Ten  grains 
each  01  ammonium  ben/.oate  and  sodium  biborate.  in  a 
relatively  large  quantity  of  water,  every  six  hours,  is  an 
efficient  combination. 

Formerly  it  was  customary  to  regard  pyrexia  as  the 
sign  of  chief  prognostic  moment,  and  treatment  was  ad- 
dressed particularly  to  this  symptom.  Accordingly,  qui- 
nine, sodium  salicylate,  antipyrin,  and  other  members  of 
the  so-called  coal  tar  group,  and  digitalis,  with  or  with- 
out the  cold-water  bath,  constituted  the  basis  of  treat- 
ment. At  the  present  time  it  is  generally  recognized 
that,  when  general  infection  has  occurred,  antipyretics 
have  slight  favorable  influence  in  the  battle  of  the  cells 
with  the  bacteria,  the  chief  reliance  being  placed  upon  food 

and  stimulants.  Thus  ( 'rede  remarks  :  "  Medicaments 
(quinine,  digitalis,  and  the  like)  are,  indeed,  generally 
employed  to  reduce  the  elevation  of  temperature  and  the 

acceleration  of  pulse,  and  I  also  in  former  years  have  often 
used  them  ;  but  I  am  now  thoroughly  convinced  that  they 
exert  not  the  slightest  influence  upon  the  septic  process. 

It    i^   much    more   rational    and    effective   to   come  to  the 

aid  of  the  vital  powers  of  the  body,  prostrated  by  the 
severe  struggle    against    the    germs,   with    appropriate 

roborantS   and    stimulants — ether   and    camphor    injected 

jubcutaneously,  wine  and  cognac  exhibited  per  os." 
Tie  line  of  treatment  here  indicated  was  ably  discussed 
and  fully  approved  at  the  first  meeting  of  tne  German 

Gynecological  Society.   Munich.   1S86. 

Runge  '  advises  as  food  :  milk,  strong  meat  s.mps  and 

meat,   CUtletS,    and   beefsteak.      Small   quantities  Of  pep- 


tonized   milk    at    short    intervals — forced    feeding- 
tolerated    by  the    usually  irritable    stomach   whin  other 
matters  are  rejected.     The  quantity  of  alcohol  c\h 
ol  course,  i-  purely  relative.     In  one  severe  case  of  pu 
petal  septicemia,  for  example,  Runge  caused  ti 
hibitcd   within  six  days  ten   and  a  half  litres  of  wine 

twenty  one  of  cognac.     Rum,  with  or  without  egg-albu- 
men and  sugar,  containing  a  relatively  large  quantity 
alcohol  (seventy -seven  per  cent.),  i<  an  eligible  spirit. 
excellent   combination    is    that    recommended    by  Buss 
(1878):  LOO  parts  meat  peptones,  300  parts -rape 

300  parts  rum  or  cognac,  the  whole  diluted  with  v. 

I  tne    important    obstacle   to    forced    feeding   and 
ol  alcohol  is  the  irritability  of  the  stomach 
fore  remarked.     This  obstacle,  "however,   is  capabli 
being  removed  in  the  very  large  majority  ot  ,iue 

care  and  thought  as  to  the  mode  of  exhibition. 

After  the  subsidence  of  the  symptoms  of  the  acute 
stage,  the  object  of  the  treatment  is  to  secure,  as  far  as 
possible,  the  resolution  of  the  residua,  adhesions,  pseudo- 
membranes,  exudate: — the  most  favorable,  natural  ternii. 
nation  of  the  inflammatory  pn 

Vaginal  irrigation  with  hot  water  stands  first,  in  point 
of  efficiency,  in  the  long  list  of  local  remedial  proccdui 
The  method  of  application  and  the  physiological  aeiion 
are  important  topics  for  consideration. 

The  patient  should  be  placed  in  the  dorsal  decubitus 
with  elevated  hips,  or  in  the  genu -pectoral  position 
gested  by  Emmet.     The  quantity  of  water  to  begin  « 

iid   be  at  least   half  a  gallon,  and  can  be  increased  to 
three,  or  even  tour.      The  temperature  of  the  water  n 
be  raised  rapidly  from  blood-heat  to  no    F..  or  to  as  i 
a  degree  as  can  be  tolerated  in  the  concrete  case.     T 

if  ions  per  diem — at  night  before  going  to  bed. 
in  the  morning  upon  rising — are  usually  sufficient.    < 
tinuous vaginal  irrigation  with  hot  water  through  live. and 
even  ten  hours,  has  not  yielded  better  results,  in  the  ban 
of  II.  Fritsch  and  other  observers,  than  the  simple  ; 
odic  douche  as  recommended  by  Emmet.     The  fount 
syringe  is  in  all  respects  the  most   eligible  apparatus  f<>r 
purposes   of    irrigation.      Emmet    attaches    eon- 
importance  to  the  impulse  of  the  jet  of  Davidson's  syrii 
in  the  excitation  of  the  proper  contraction  of  tin 
This  effect  is  largely  imaginary,  entirely  apgrt  from  I 
consideration   that   comparatively  few  patients  are  in  a 
position  to  command   the  services  of  a  nurse.     It  is  ut- 
terly impossible  for  the  patient  herself  to  use  the  David- 
son syringe  under  the  conditions  already  specified  ;  and 
as  Emmet3' says,  "unless  the  details  can  be  carried  out 
fully,  the   process  only  involves  a  waste  of  time  and  a 
tax  on  the  strength  of  the  patient." 

The  action  of  the  hot  water  seems  to  be  largelj 
Centrated    upon  the  blood  vessels,  although  doubtless  the 
succulency  of  the  parts  is  increased  by  osmosis.     The 
conclusions  derived   from  the  experiments  of  R.  Milne 
Murray30  are  of  interest  in  this  connection.     They 

1.  Water  at  temperatures  of  120    F.  and  10  d< 
lower,  constricts  blood- vessels  anil  arrests   haemorrhage 
from  small  arteries. 

2.  Water  at  temperatures  of  100'  F.  and  30  or  40  de- 
grees under,  dilates  small  vessels  and  promotes  haemor- 
rhage. 

3.  Water   at   temperatures  of  50°   F.   and  20  di 
under,  thecks  haemorrhage  by  constricting  blood 
but  this  only  temporarily. 

4.  After  water  at  the  "above  temperatures   has 
Styptic  power,  water  at  high  temperatures  is  still  efl 
tive. 

Moisture  in  connection  with  warmth,  in  the  form  of 
the  so-called  Priessnitz  fomentations,  is  a  deservedly 
popular  remedy  in  Germany.  A  towed,  wrung  out  of 
lukewarm  or  cold  water,  is  applied  to  the  hypogastric  re- 
gion, covered  in  with  oiled  silk  or  a  woollen  cloth,  and 
allowed  to  remain  in  place  during  the  night,  or  long 
The  water  mav  be  medicated,  if  desired,  with  ammonium 
chloride,  potassium  iodide,  or  narcotics.  This  method 
of  hydrotherapy,  introduced  by  a  Bavarian  peasant 
quite  innocuous,  and  has  a  veiy  positive  effect  in  the 
alleviation  of  pain,  if  not  in  the  hastening  of  resorption. 
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Sitz-baths  in  plain  or  medicated,  warm  or  hot,  water, 
combined  with  energetic  rubbing  of  the  pelvic  extremity, 
induce  circulatory  changes  in  the  pelvis  of  importance  in 
the  relief  of  pain]"  and  resorption  of  the  exudate. 

The  topical  use  of  alteratives  in  general,  and  of  iodine 
in  particular,  constitutes  a  most  important  part  of  the 
treatment.  The  same  remedies  exhibited  per  os  are  not 
followed  by  the  same  favorable  changes  in  the  exudates. 
Churchill's  tincture  of  iodine,  applied  to  the  vault  of  the 
vagina  and  inguinal  regions  ;  iodoform,  iodol,  oleate  of 
mercury,  exhibited  per  vaginam  through  tile  media  of 
vaseline,  gelatine,  and  cacao  butter,  in  connection  with 
the  glycerine  tamponade,  are  of  great  value  as  sorbe- 
facients.  Scanzoni 31  recommends  the  introduction  into 
the  vagina  of  small  sponges  saturated  with  a  solution  of 
potassium  iodide,  4.0  ;  in  glycerin,  30.0.  Thomas  prefers 
Greeuhalgh's  iodized  cotton.  Two  hundred  and  fifty 
grammes  of  absorbent  cotton  are  saturated  in  a  mixture  of 
potassium  iodide,  60.0  ;  iodine,  30.0  ;  and  glycerin,  250.0, 
and  are  then  carefully  dried.  Chrobak  employs  potassi- 
um iodide  thoroughly  incorporated  in  gelatine.  The  chief 
objection  to  this  drug  is  its  intensely  irritant  local  effect. 

The  enormous  blisters,  so  warmly  recommended  by 
Bernutz  and  Courty,  even  during  the  acute  stage,  are 
no  longer  used  ;  still,  small  flying  blisters  to  the  inguinal 
regions  relieve  pain  consequent  upon  the  stretching  of 
adhesions,  and  aid  materially  in  the  process  of  resolution. 

The  Thur-Brandt38  system  of  uterine  gymnastics — 
massage — has  a  limited  field  of  application  in  selected 
cases  that  have  resisted  less  heroic  methods  of  treatment. 
One  of  the  essential  conditions  of  this  procedure  is  the 
complete  disappearance  of  all  acute  inflammatory  symp- 
toms. 

Much  has  been  expected  of  electrolysis  and  di-elec- 
trolysis  in  the  resolution  of  pelvic  exudates.  A  careful 
analysis  of  the  cases,  in  which  the  diagnosis  was  clear, 
reported  up  to  the  present  time,  yields  only  evidence  of 
a  negative  character.  The  subject,  however,  is  in  its 
infancy,  and  it  is  not  unreasonable  to  await  with  great 
hope  the  developments  of  the  near  future.  The  discus- 
sion of  the  conditions,  indications,  and  methods  under 
which  electricity  should  be  employed  would  be  obviously 
premature,  and  entirely  beyond  the  limits  of  this  paper. 

In  the  circumscribed  form  of  chronic  atrophic  parame- 
tritis, attention  to  the  local  lesion  of  the  bladder,  rectum, 
or  uterus,  fulfils  the  most  important  indication  for  treat- 
ment. In  the  diffuse  form  of  the  affection  Schroeder 
has  obtained  the  best  results  from  vaginal  irrigation  with 
hot  water,  sitz-baths,  general  and  local  massage,  and  the 
administration  of  tonics.  Freund  raises  a  voice  of  warn- 
ing against  castration  in  these  cases  of  hysteria.  Bis- 
muth subnitrate  is  of  value  in  the  group  of  sympathetic 
reflex  neuroses,  argentic  nitrate  in  spinal  neuroses,  and 
acetate  of  zinc  in  those  of  cerebral  origin. 

The  general  or  constitutional  treatment,  a  subject  of 
vital  importance,  cannot  be  adequately  discussed  in  the 
space  at  our  command.  Mention,  however,  must  be  made 
of  the  advantages  derivable  from  a  prolonged  sojourn  at 
one  of  the  various  watering-places  and  baths,  a  mode  of 
cure  to  which  European  clinicians  justly  attach  great  value. 
The  rigid  observance  of  hygienic  rules,  the  imbibition  of 
enormous  quantities  of  water  more  or  less  impregnated 
with  various  salts  and  carbonic  acid,  the  frequent  baths, 
exercise,  and  recreation  often  produce  changes  in  the 
local  condition  which  are  little  less  than  marvellous. 
The  plan  of  general  treatment  is  essentially  tonic  in  char- 
acter, and  includes  attention  to  hygienic  relations,  the 
exhibition  of  chalybeates,  cod-liver  oil,  and  the  like.  The 
views  of  S.  Weir  Mitchell 39  and  Goodell 40  on  the  sub- 
jection of  nutrition,  fully  detailed  in  other  portions  of 
this  work,  deserve  especial  consideration  in  connection 
with  this  subject. 

Operative  Treatment. — The  residua  of  pelvi-peritonitis 
seldom  demand  operative  interference,  apart  from  the  rare 
phenomenon  of  intestinal  constriction  or  strangulation  by 
pseudo-membranes.  On  the  other  hand,  however,  symp- 
toms referable  to  the  tubes  and  ovaries,  especially  in  cases 
of  gonorrhceal  salpingitis  and  ovaritis,  frequently  indi- 
cate the  performance  of  Tait's  operation  for  the  removal 


of  the  uterine  appendages  by  abdominal  section.  Under 
these  conditions,  after  the  excision  of  the  tubes  and  ova- 
ries— usually  foci  of  infection — the  pelvi-peritonitis  may 
terminate  in  resolution,  as  in  the  thirty-five  cases  cited  by 
A.  Martin.41  The  same  statement  holds  true  with  refer- 
ence to  the  tuberculous  and  actino-mycotic  forms  of  the 
disease. 

Opinions  differ  widely  as  to  the  indications  for  opera- 
tive interference  after  the  occurrence  of  suppuration  or 
abscess-formation  within  the  exudate.  All  the  diagnostic 
penetration  of  the  physician  and  a  high  exercise  of  judg- 
ment are  necessary  to  determine  when  to  preserve  a  wise 
and  masterly  inactivity,  and  when  to  adopt  measures  of 
active  interference.  The  mere  presence  of  pus  within 
the  exudate,  in  the  absence  of  constitutional  symptoms, 
is  not  necessarily  an  indication  for  artificial  evacuation. 
Suppuration  usually  begins,  as  before  remarked,  in  small 
multiple  disseminated  foci,  surrounded  by  hard  masses 
of  exudate.  It  is  difficult,  sometimes  impossible,  under 
these  conditions  to  find  the  pus-cavity  without  doing  seri- 
ous injury  to  the  adjacent  tissues  and  organs.  Then  the 
amount  of  pus  capable  of  liberation  by  a  single  puncture 
or  incision  is  insignificant. 

Another  important  point  for  consideration  is  the  fact 
that  exudates  which  have  been  transformed,  in  part  or 
entirely,  into  pus  frequently  undergo  complete  resorp- 
tion. 

On  the  other  hand,  it  is  necessary  to  bear  in  mind  the 
fact  that  the  diagnosis  of  pelvic  abscess  is  sometimes  dif- 
ficult. The  local  and  general  symptoms  may  be  very  ob- 
scure. Fever,  rigors,  and  night-sweats  may  be  absent 
throughout  the  course  of  the  affection,  as  in  two  of  the 
cases  cited  by  Fenger.  Then  there  is  danger  in  waiting 
too  long,  on  account  of  the  effect  of  prolonged  suppura- 
tion in  the  causation  of  amyloid  degeneration  of  the  kid- 
neys, liver,  and  other  important  viscera. 

Of  course,  when  the  sensitive  exudate  tumor  gradually 
increases  in  size,  and  exacerbations  of  fever,  rigors,  and 
night-sweats  are  present,  the  indication  for  operative  in- 
terference is  perfectly  plain.  It  is  better,  under  these  con- 
ditions, when  the  pus  is  near  the  surface,  to  select  the  site 
for  the  escape  of  pus  than  to  await  pointing  and  sponta- 
neous evacuation,  through  a  possibly  unfavorable  chan- 
nel. 

As  to  methods  of  operation,  there  are  a  number  of  pro- 
cedures to  be  considered.  If  the  abscess  points  through 
the  fossa  of  Douglas,  vaginal  incision  is  obviously  the 
operation  of  election.  As  performed  by  Schroeder,  this 
operation  consists  in  the  incision  of  the  posterior  vaginal 
fornix,  perforation  of  the  abscess-wall  with  the  finger, 
evacuation  of  the  pus,  curettement  or  scraping  of  the 
cavity  (if  indicated  by  the  presence  of  a  pyogenic  mem- 
brane), irrigation,  packing  with  iodoform,  and  vaginal 
drainage.  This  operation,  however,  is  not  free  from  ob- 
jections. It  is  difficult  to  maintain  aseptic  drainage.  If 
the  abscess  is  situated  high  up  in  the  pelvic  cavity,  the 
sac  can  be  reached  only  after  considerable  exertion,  and 
there  is  great  danger  of  wounding  a  large  vessel — difficult 
or  impossible  to  ligate — of  injuring  the  ureters,  or  of 
passing  into  the  peritoneal  cavity  or  the  rectum. 

If  the  abscess  points  along  Poupart's  ligament,  incision 
may  be  made  along  this  anatomical  boundary  witli  rea- 
sonable hope  of  completely  evacuating  the  pus-cavity. 
The  abscess-cavity  is  usually  separated  from  the  perito- 
neum by  a  considerable  distance,  and  the  operation  is 
fraught  with  but  little  danger.  As  remarked  by  Fen- 
ger,4-' "The  operation  is  simply  an  oncotomy,  and  does 
not  differ  materially  from  the  opening  of  a  deep-seated 
abscess  in  any  other  region  of  the  body,  e.g. ,  in  an  ex- 
tremity." 

Hegar43  recommends,  in  order  to  evacuate  deep-seated 
parametritic  abscesses  at  an  early  period,  incision  along 
Poupart's  ligament,  separation  of  the  peritoneum,  and 
the  boring  down  with  the  finger  between  the  bladder  and 
the  horizontal  ramus  of  the  pubes  until  the  base  of  the 
broad  ligament  is  reached.  Hegar  sometimes  reaches  ab- 
scesses, similarly  situated,  by  incision  into  the  ischio-rec- 
tal  fossa,  and  boring  upward  with  the  finger. 

Abscesses  opening  through  the  abdominal  parietos,  for 
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example,  in  the  vicinitj  of  the  Dave!     usually.,  the 
do)  necessarily,  of  intra-peritoneal  origin  —and  communi- 
cating with  circumscribe^  ol  i'ii-  in  the  I 
oi   Douglas,  noaj    be  advantageously  drained   in   many 
<-:i-i  -  li\  a  tnbe  insei  ted  at  the  umbili 
Lneout  through  thi                             ed  by  \\>  ■ 

There  still  remains  n  large  class  of  abscesses  thai  can- 
nol  uslj  treated  bj  any  ol  the  methods  al 

ready  detailed.  Many  of  these  cases  indicate  laparot- 
omy, 'pic  treatment  of  Buppuration  within  the  pelvic 
cavity  by  abdominal  section  and  drainage  we  owe  to  Mr. 

J. aw  son  Tail." 

Tait's  operation  consists  essentially  in  abdominal  sec 
tion,  iiicivi.,ii  of  the  aii-i  ess  wall  with  the  evacuation  i  I 
the  pus  through  the  abdominal  opening,  scraping  of  the 
lining  membrane  if  necessary,  stitching  the  artificial 
mouth  of  the  abscess  i"  the  edges  of  the  abdominal  inci- 
sion, and  drainage  through  the  cul  in  the  abdomen, 
Tail's  operation  is  fn-e  from  the  objections  urged  against 
the  vaginal  operation  when  the  abscess  is  high  up  iu  the 
jM-his,  or  above  the  inlet,  and,  moreover,  enables  the 
operator  to  gain  free  access  to  the  whole  interior  (if  the 
abscess  cavity,  as  well  as  to  the  contents  of  the  pelvis.*" 

l'l>  to  issti  Tail  had  performed  thirty-two  operations 
for  pelvic  abscess,  in  every  one  of  which  a  cure  had  re- 
sulted. 

About  one  year  ago  Mikulicz,  of  Cracow,  proposed  a 
method  of  drainage  for  cases  of  peritonitis  that  renders 
Tait's  operation  more  complete.  As  described  by  Fen- 
ger,4* who  has  used  the  plan  ill  eases  of  retro-peritoneal 

cysts.  Mikulicz's  method  of  drainage  is  as  follows :  He 
takes  a  small  piece  of  iodoform  gauze,  Btitches  a  silk 
thread  to  the  centre  of  it.  and  folds  it  up  in  the  form  of 
a  pouch,  the  silk  thread  being  inside,  that  the  pouch  may 
be  drawn  up  from  the  bottom  by  it.  The  pouch  is  now 
pushed  down  to  the  bottom  of  the  cavity,  and  if  nooks 

and  corners  exist,  it  is  pushed  out  so  as  to  completely  till 
them.  In  the  inside  of  the  pouch  iodoform  gauze  IS 
packed,  as  much  as  is  necessary  to  completely  fill  up 
these  spaces. 

As  si  ion  as  the  discharge  ceases  the  loose  gauze  is  grad- 
ually pulled  from  inside  the  sac  until  it  is  emptied.  The 
period  of  time  through  which  the  drain  is  allowed  tore- 
main  is  indefinite.     Fenger  has  allowed  it  to   remain  as 

long  as  t  wo  weeks. 

The  advantages  claimed  for  this  method,  as  compared 

with  the  use  of  glass  or  rubber  drainage,  are  : 

1.  The  cavity  of  the  abscess  i-  kept  continuously  dis- 
infected by  the  iodoform  gauze,  which  tils  snugly  into 
c\  ery  nook  and  corner. 

2.  By  the  capillary  attraction  of  the  gauze,  fluids  that 
a  glass  or  rubber  drain  would  not  affect  are  brought  out 
of  the  cavity. 

Fenger  supplements  the  Mikulicz  drain  by  a  glass  or 
rubber  lube  inserted  in  the  centre  of  the  gauze. 

But  the  abscess  may  he  so  located,  the  walls  so  fragile 

or  -ii  bound  i"  adjacent  tissues  and  organs,  that  the  arti- 
ficial mouth  cannot  lie  united  to  the  edges  of  the  ab- 
dominal incision.  I'mler  these  conditions  Martin's41  op- 
eration for  extra  peritoneal  h.einatoma  comes  up  for 
consideration.  Martin's  operation  consists  in  laparot- 
omy, eventration  when  necessary ,  incision  of  the  abscess- 
sac,  evacuation  of  the  pus, ,curettement,  irrigation  of 

the  cavity,  continuous  disinfection  with  iodoform,  drain 
age  per  vaginam,  closure  of  the  incision  into    the  sac  and 

through  the  abdominal  parietes.  This  operation  has 
yielded  favorable  results  in  six  cases  of  extraperitoneal 
hematoma  in  Martin's  hands. 

In  cases  in   which  the  abscess  has  already  opened  into 

one  of  the  hollow  viscera  with  inadequate  drainage, 
it  may  he  advisable  t<>  enlarge  the  opening,  scrape  ami 
disinfect  the  interior,  and  attempt  drainage  through  the 
channel  formed  by  the  spontaneous  evacuation.  Thus 
Bchroeder,  in  two  cases ot   pelvic  abscess  opening  into 

tie-   bladder,    performed    the   teetio  n''t.i.   drained    the   all 

sccsscs,   and  effected    cures.     \V.    11.    Byford,   among 

others,  advises  dilatation  of  the  anal   sphincters,  enlarge 

menl  of  the  primary  opening  into  the  rectum,  and  drain- 
age through  this  viscus,     The  dangers  of  infection  from 


the  diffusion  of  gases,  and  the  access  of  fecal  matter,  as 
well   as  the  difficulty  iu  maintaining  drainugi 
condemn  this  method  as  a  primary  choice,  and  res 
extremely  problematical  its  value  even  after  spontaneous 
i  vacuation  of  the  abscess  into  tin-  rectum. 

W.    It'.  Jaggartl. 
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PELVIPERITONITIS.     Etiology  and  Pathology.— 
Pelviperitonitis  is  one  of  the  most  frequent  symptoms 
the  diseases  of  the  female  sexual  apparatus.     Beigl1  ob- 
served traces  of  perimetritic  inflammation  in  over  nil 
per  centum  of  the  cases  in  600  autopsies.     Bandl  '-'  found 
the   residua  of  circumscribed  peritonitis  in    more   than 
half   of   all    female   cadavers  ;     Winckel,3  in    more  than 
tkirty-three  per  centum  :   A.  Martin,4  in  122  out  of   - 
cases  of  tubal  disease. 

For  the  purpose  of  discussion,  pelviperitonitis  may  be 
considered  as  (I.)  benignant — non-infectious — and  (II 
infectious. 

I.  Benignant  Pelviperitonitis. — The  potential  etio- 
logical factors  of  non  infectious  pelviperitonitis  include 
in  the  first  line  the  sexual  life  in  all  its  phases,  to  useoneof 
Bchroeder's  bappy  expressions.  Menstruation,  onanism. 
cohabitation,  labor,  and  the  like,  effeel  certain  cbang 
in  the  uterus,  tubes,  and  ovaries,  which  may  lead  to  the 
implication  in  the  inflammatory  process  of  the  corre- 
sponding areas  of  the  pelvic  serosa.  An  infectious  inflam- 
mation of  the  mucous  membrane  of  the  tube  may  cause 
a  non-infectious  inflammation  of  the  tubal  wall,  and  this 
may  in  turn  be  attended  by  a  benignant  perisalpingitis, 
perioophoritis,  or  perimetritis.    As  remarked  by  Sanger:' 
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"A  specific  gonorrheal  inflammation  of  the  mucous 
membrane  of  the  tube,  with  secretion  of  pus  into  the  cav- 
ity of  the  latter,  is  accompanied  by  a  non-specific  inflam- 
mation of  the  entire  tubal  wall.  This  may  also  excite 
perisalpingitis,  perioophoritis,  and  so  forth;  the  organs 
involved  may  become  adherent  to  each  other  and  dis- 
placed, but  we  never  meet  with  a  purulent  exudate  of 
the  same  nature  as  that  found  in  the  cavity  of  the  tube 
itself."  In  tuberculosis  of  the  pelvic  genitalia  the  same 
benignant  pelviperitonitis  is  observed.  Displacements  of 
the  uterus  and  adnexa — retroversion  and  retroflexion, 
with  prolapse  of  one  or  both  ovaries,  in  particular — lead 
to  local  hyperemia  and  the  formation  of  adhesions  to 
the  adjacent  pelvic  peritoneum.  Tumors  in  connection 
with  .he  pelvic  viscera — benign  and  malignant — are  at- 
tended invariably  by  attacks  of  peritonitis,  which  tend  to 
incapsulate  the  neoplasmata.  Recurrent  attacks  of  pel- 
vic peritonitis  are  especially  frequent  in  cases  of  ovarian 
and  parovarian  cystomata  from  the  rupture  of  single 
cysts  and  the  escape  of  their  contents  into  the  abdominal 
cavity. 

The  dysenteries  of  childhood  are  important  factors  in 
the  causation  of  attacks  of  pelviperitonitis  that  are  dis- 
covered about  the  time  of  puberty. 

Parametritis  may  give  the  primary  impulse  to  a  benig- 
nant pelviperitonitis,  instead  of  the  connective  tissue  be- 
ing itself  secondarily  involved,  which  is  usually  the  case. 
Finally,  we  have  in  the  ruptured  cyst  of  ectopic  gesta- 
tion and  pelvic  hematocele  two  very  important  causative 
agents. 

Benignant  pelviperitonitis  is  usually  localized,  partial, 
and  essentially  chronic  in  its  course.  In  cases  of  the  rupt- 
ure of  the  sac  of  extra-uterine  pregnancy,  and  of  single 
•  cysts  in  ovarian  and  parovarian  cj'stomata,  the  inflam- 
matory process  may  involve  the  serosa  of  the  abdominal 
cavity  and  become  general.  According  as  the  peritoneal 
covering  of  the  uterus,  tubes — the  fimbriated  extremities 
in  particular — the  ovaries,  the  bladder,  or  the  rectum,  is 
the  region  especially  affected,  it  is  customary  to  speak  of 
a  perimetritis,  a  perisalpingitis,  a  perioophoritis,  a  peri- 
cystitis, and  a  periproctitis. 

The  anatomical  findings  consist  in  thickening  of  the 
peritoneum,  deposits  of  stratified  lymph,  adhesions,  and 
pseudo-membranes  binding  the  pelvic  viscera  together, 
in  extreme  cases,  into  an  indivisible  mass.  The  sacro- 
uterine ligaments — sometimes  called  the  musculi  retrac- 
iores  uteri,  on  account  of  the  traces  of  non-striated  mus- 
cular tissue  contained  — are  especially  liable  and  apt 
to  undergo  cicatricial  contraction  and  cause  lateral  or 
retro-displacements,  according  as  one  or  both  are  affected. 
Cavities  formed  by  the  agglutination  of  the  pelvic  viscera 
by  adhesions  and  pseudo-membranes,  and  tilled  with  a  se- 
rous exudation,  may  give  origin  to  pseudo-cysts  of  con- 
siderable size.  Pyocele,  however,  is  an  infrequent  condi- 
tion. 

II.  Infectious  Pelviperitonitis. — Infectious  pelvi- 
peritonitis, as  might  be  inferred  from  d  priori  considera- 
tions, is  of  much  more  frequent  occurrence  and  of  vastly 
greater  clinical  significance  than  the  benignant  form  of 
the  affection.  It  is  fair  to  assume  that  there  are  as  many 
varieties  of  infectious  pelviperitonitis  as-  there  are  va- 
rieties of  infectious  inflammation  of  the  tubes.  The 
pelvic  peritoneum  is  open  to  the  secretions  of  the  tubal 
mucous  membrane,  to  the  air  and  the  germs  suspended 
in  it,  through  the  ostium  tuba?  abdominale,  and  is  ex- 
posed to  carriers  of  infection  coming  from  the  abdominal 
cavity  and  its  contained  organs.  Then,  septic  germs,  in 
particular,  may  gain  access  to  it  through  the  pelvic  con- 
nective tissue. 

Sanger's6  classification  of  salpingitis,  which  is  the  most 
complete,  and  the  most  in  accord  with  the  present  state 
of  our  knowledge  of  the  laws  governing  the  inflammatory 
process  in  other  regions  of  the  body,  constitutes  the  basis 
of  the  following  brief  account. 

1.  Septic  Pelviperitonitis. — In  this  group  are  included 
all  those  forms  of  pelviperitonitis  which  are  "due  to 
specific  microbes  identical  with  those  producing  trau- 
matic infection  " — i.e.,  septicaemia,  pyaemia,  sapraernia, 
diphtheria,  phlegmon,  erysipelas.     All  the  micro-organ- 


isms producing  these  different  kinds  of  traumatic  infec- 
tion have  not  been  isolated  and  classified,  but  the  strep- 
tococcus pyogenes  of  Rosenbach  and  the  staphylococcus 
aureus  and  albus  are  probably  among  the  most  impor- 
tant. Two  conditions  are  essential  to  the  production  of 
septic  pelviperitonitis — a  local  lesion  of  the  genital  tract, 
and  its  infection.  Parturition  and  operative  procedure 
are  the  two  important  factors  in  the  fulfilment  of  these 
conditions.  The  greater  number  of  cases  and  the  more 
serious  cases  occur  after  parturition,  but  their  discussion 
is  foreign  to  the  object  of  this  paper.  But  in  operative 
procedure,  however  apparently  trivial  in  character,  we 
have  a  factor  the  significance  of  which  is  apt  to  be  over- 
looked. The  unskilful  use  of  the  sound  may  produce  a 
lesion  of  the  mucous  membrane,  or  even  of  the  muscular 
tissue — as  in  the  so-called  catheterization  of  the  tubes — 
and,  at  the  same  time,  if  the  instrument  is  unclean  in  the 
surgical  sense,  may  infect  the  wound.  The  danger  of 
the  infection  of  a  wound-surface  is  obviously  greater  in 
curettement. 

Emmet's  operation  upon  the  vaginal  portion,  as  it  is 
usually  performed  in  our  country  with  insufficient  anti- 
septic precautions,  frequently  stands  in  a  causal  relation 
to  septic  pelviperitonitis.  In  the  event  of  infection  of 
some  local  lesion  in  the  genital  tract  the  inflammation 
reaches  the  peritoneum  by  continuity  of  tissue  through 
the  uterus  and  tubes,  or  the  microbes  penetrate  the  pel- 
vic connective  tissue  and  lymph-spaces  and  gain  access 
to  the  serosa  through  the  lymphatics. 

The  clinical  picture  is  the  resultant  of  two  factors — 
the  local  lesion  in  the  genital  tract,  and  the  constitutional 
effect  of  the  infection  through  the  medium  of  the  circu- 
lation, the  latter  being  by  far  the  more  important  of  the 
two.  The  development  of  the  disease  is  accordingly 
rapid  ;  its  course  acute  and  malignant.  The  marked 
pathological  characteristic  of  the  local  lesion  is  the  ten- 
dency toward  the  involvement  of  all  the  tissues  of  the 
pelvic  viscera  in  a  process  of  destructive  suppuration. 

The  anatomical  changes  of  greatest  importance  to  the 
gynecologist  are  in  connection  with  the  exudates.  Fol- 
lowing the  primary  injection  of  the  blood-vessels,  and 
loosening  of  the  serosa,  an  exudation  occurs.  This  exu- 
date— serous,  hemorrhagic,  or  purulent,  containing  large 
numbers  of  micrococci — collects  in  the  fossa  of  Douglas, 
and,  overflowing,  fills  up  the  available  space  in  the  pelvic 
peritoneal  cavity.  Incapsulation  speedily  results  ;  the 
movable  pelvic  viscera,  coils  of  intestine,  and  omentum 
are  bound  together  by  adhesions  and  pseudo-membranes 
in  such  a  manner  as  to  shut  off  communication  between 
the  exudate  and  the  abdominal  cavity.  The  exudative 
process  continuing,  the  retro-uterine  tumor  grows  larger, 
its  walls  more  tense,  and  it  acquires  many  of  the  physi- 
cal characters  of  retro-uterine  haematocele. 

The  terminations  of  the  exudate  are  obviously  signifi- 
cant. Serous  and  hemorrhagic  exudates  frequently  dis- 
appear by  resorption  within  a  short  time  after  their  pro- 
duction. It  will  be  remembered  that  the  capability  of 
resorption  by  the  peritoneum  is  greatly  increased  by  the 
inflammatory  process.  Serous  and  hemorrhagic  exu- 
dates are  accordingly  seldom  seen  in  autopsies,  except  in 
cases  of  general  peritonitis. 

The  fate  of  purulent  exudates  depends  largely  upon  the 
quantity  and  quality  of  the  pus.  When  the  exudate  is 
small,  the  pus  may  undergo  fatty  degeneration  and  be 
resorbed,  as  demonstrated  by  Klob.  If  the  quantity  of 
pus  be  large,  and  particularly  if  it  has  undergone  ichor- 
ous changes,  the  sac  ruptures  into  one  of  the  hollow  vis- 
cera, through  the  abdominal  parietes,  or  into  the  abdomi- 
nal cavity,  with  fatal  termination  as  a  rule.  The  colon, 
the  upper  portion  of  the  rectum  above  the  sphincter  ter- 
tius,  and  the  anterior  abdominal  wall  in  the  region  of  the 
navel  are  the  regions  of  election  for  escape  of  the  pus. 
The  sigmoid  flexure,  vagina,  bladder,  and  uterus  are  less 
frequently  involved.  Spontaneous  cures,  under  these 
conditions,  are  infrequent,  except  in  case  of  the  evacua- 
tion of  the  pus  through  the  vagina,  since  the  pus-cavity 
is  seldom  adequately  drained  ;  periodic  discharges  from 
the  cavity  of  the  abscess  through  the  corresponding  hol- 
low viscus  are  usually  observed. 
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lly,  evenit  t  relatively  large  purulent  exu 

datt    the  fluid  element  -  mav   m  i  irption,  n  bile 

tin   remaindei   maj  pei  :  I  foi    rears  in  its  capsule  in  a 
i ..I.  ■  .I  caseation  or  & >agula1  ion  necn isis. 

The  patho  parently  perish  soon  after 

the  incap  if  1  b<   exudate  and  the  foi  mation  of  a 

pyogenic  membrane  lining  the  interioi  ol  the  Bac,  so 
that  a  revival  of  the  septi  is  infrequent     In  this 

important  respect,  septic  pelviperitonitis  differs  essen 
tialh  from  the  gonorrhoea]  form  i  I  the  affection.  The 
exudate,  however,  acts  as  a  constant  irritant,  involving 
tin  adjacent  tissues  in  a  benign  peritonitis,  which  finds 
its  expression  in  a  continuous  proliferation  of  connective 
tissue 

■.'    '..    '■■■■  U  Pet  {peritonitis. — Noggerath  (1875 

oounced  that  ■  a  in  the  male  is  incurable;  that 

in  the  cases  of  so-called  cure,  the  disease  is  merely  latent  ; 
that  the  wife  is  invariably  infected  ;  and  that  among  the 
manifestations  of  latent  gonorrhoea  in  the  female  are:  (1) 
.\<  hi.  perimetritis,  (2)  recurrent  perimetritis,  (3) chronic 
perimetritis,  (4)  ovaritis,  Assuming,  with  Ricord  and 
Ultzmann,  that  eight]  per  cent,  of  the  male  population 
acquire  gonorrhoea,  he  believes  that  almost  all  married 
women  are  infected.  These  revolutionary  views  were 
matured  by  clinical  observation  long  before  the  discover] 
of  the  eonococcusof  Neisserl  1*79).  The  results  of  more 
recent  investigation  go  far  toward  strengthening  Nog- 
gerath's  position,  although  opinions  differ  still  as  to  the 
relative  frequency  of  the  condition.  Thus  Bchroeder' 
remarks,  "According  to  my  experience,  male  (lap  can 
indeed  have  all  these  evil  resultsi  but  by  no  means  docs 
it  have  them  regularly."  "  The  recognition,"  says  Sang- 
er, "of  the  active,  etiological  relation  of  severe  dis- 
i  ise  of  the  sexual  organs  with  gonorrhoea,  by  Noggerath, 
constitutes  an  achievement  for  gynecology  scarcely  less 
than  that  of  Semmelweis  for  obstetrics."  Sanger  (1884) 
estimates  that  one  ninth  of  all  gynecological  cases  are 
due  to  gonorrhoea  j  that  about  half  the  number  of  in- 
ii  cud  women  suffer  from  implication  of  the  adnexa.  At 
a  later  dale  ( IHK(i),  he  reports  230  out  of  a  total  of  1,930 
gynecological  cases  (polyclinic  and  private  practice) — 
twelve  per  cent.,  one-eighth  of  all  cases — caused  by 
gonorrhoea.     Moreover,  he  is  of  the  opinion  that  many 

Cases  Of  puerperal  disease,  erroneously  ascribed  to  Septic 
poisoning,  are  in  reality  cases  of  gonorrhoea!  infection; 
finally,  that  gonorrhoea!  infection  constitutes  by  far  the 
most  important  and  most  frequent  etiological  factor  in 
the  severer  diseases  of  the  uterine  appendages,  On  the 
oi  her  hand,  out  of  287  cases  of  tubal  disease  reported  by 
A.  Martin,  75  stood  in  demonstrable  causal  nexus  with 
the  puerperium,  while  55  were  due  to  gonorrhoea.  .Mar- 
tin, accordingly,  is  inclined  to  the  belief  that  the  puer- 
peral septic  form  of  the  affection  is  of  most  frequent  oc- 
currence and  of  greatest  clinical  significance. 

I'lie  development  of  the  disease  is  insidious,  and  its 
course  extraordinarily  chronic.  The  inflammation  per- 
sists as  a  disease  of  the  surfaces  of  the  mucous  and  serous 

membranes,  in  sharp  contrast  with  septic  infections. 
Recidiva  are  constant.  Gonorrhoea!  pus,  accumulating 
in  the  tubes  until  discharged  through  the  ostium  tubae 
abdominale  into  the  pelvic  peritoneal  cavity,  as  the  re- 
sult   of    hypei'-distention,  trauma,  violent    exertion   as   in 

labor,  and  the  like,  gives  origin  to  acute  exacerbations, 
resembling  in  the  suddenness,  severity,  and  violence  of 
the  symptoms  a  peritonitis  following  perforation.  The 
gonococci,  or  the  ent  of  infection,  seem  to  be 

very  much  more  tenacious  of  life  than  the  micro-organ- 
isms peculiar  to  the  septic  process. 
3.    Tuberculous  Pelviperitonitis. — Genital  tuberculosis 

ma\    lie  primary  or  secondary.     The  primal)    form  ol  the 

disease  is  of  chief  interest  to  the  g]  st,    The  fact  of 

its  occurrence  has  been  established.  Rokitansky,  many 
_\  ears  aiio,  asserted  that  tuba!  tuberculosis  «:>-  usually  a 
primary  affection.  Czernj  observed  during  a  laparotomy 
primar\   tuberculous  peritonitis,  having  its  origin  in  the 

LtaJ    tract,  and    removed   the   diseased    lulu-        lle-al' 
has  recent  1\  Collected  the  literature  of  the  BUbject  and  the 

cases  coming  under  his  own  observation  in  a  monograph, 

from  which  most  of  the  following  statements  are  drawn. 


It  is  impossible,  at  the  present  time,  to  make  . 
estimate  as  to  the  relative  frequency  of  primary 
tuberculosis.     Out  of  96  autopsies  on  tuberculoi 

Frerichs  found  the    genital  tract    involved  in 
nf  which  :'.  wi  n    regarded  as  primarj 
Mosler,  out   of    Is  cases  ol   genital  tuberculosis,  foui 

as  primary.     On  the  other  hand,  Schramm  has 
collected  :>l  ca  of  w Inch  In    ri  prf. 

mary  ;  Martin,  out  of  287  cases  ,,f  tubal  disease,  found  10 
due  to  tuberculosis,  not  one  case  primary. 

The  infection  ol  the  genital  tract  by  the  bacillus  I 
is  (Koch)  may  proceed  from  the  patient-  own  i„ 
or  the  germs  may  be  introduced  from  without.     I; 
from  a  tuberculous  lung,  laces  from  an  ulcerated  int 
tine  (Weigert,  Klob),  maj   gain  access  to  the  vagina 
the    same   individual,  and   act   as    carriers  of  infection. 
Intestinal  tuberculosis,  involving  the  abdominal  peri 
neum  and  propagated  through  the  subserosa  and  lyi 
phatics  i"  the  genital  tract  and  the  blood,  as  in  tubercu- 
losis of  the  brain,  bones,  and  prostate,  are  the  more  usual 
modes  of  auto-infection.     Cases  of  hetero-infection  are 
not  infrequent.     The  examining  finger,  surgical  instru- 
ments, especially  during  pregnancy,  labor,  and  the  puer- 
perium, may  carry  infectious  matter.     Salleron,  Fen 
Yemeni],  and  others  have  demonstrated  that  tuberculi 
infection  may  result  from  coition. 

The  course  of  genital  tuberculosis  is  usually  chronic. 
In  exceptional  cases  the  course  is  acute,  especially  when 
infection  occurs  during  the  puerperal  state.  Rokitam 
Cites  a  case  in  which  death  occurred  nineteen  days  aft 
labor  :  Wernieh.  one  in  which  death  occurred  thirty- 
three  days  after  labor.  Under  these  circumstances,  the 
lethal  issue  is  frequently  caused  by  general  peritonitis. 

The  structural  changes  arc  fully  described  in  othi  i 
tinns  of  this  work.     The  spontaneous  healing  of  circum- 
scribed, and  even  of  diffuse,  tuberculous  peritonitis,  I 
been    abundantly  demonstrated,  although   such   a   favor- 
able termination   must  be  regarded  as  exceptional.     In 
these  cases    the  tuberculous  deposit    is  incapsulated   in 
dense,  callous,  cicatricial  connective  tissue,  which  cau 
the  blood-vessels  to  undergo  thrombosis,  while  the  lym- 
phatics arc  obliterated. 

4.  Syphilitic  Pelviperitonitis. — Bouchard9  and  Lepine 
have  observed  and  described  cases  of  tubal  syphilis  ia 
which  the  pelvic  peritoneum  was  also  involved.  A.  Mar- 
tin10  observed  three  cases  of  tubal  disease  in  patients  in 
whom  recent  syphilitic  manifestations  were  present;  it 
was  established  that  traces  of  recent  syphilis  were  present 
at  the  time  that  the  symptoms,  due  to  disease  of  the  tul 
first  appeared.  Wylie,"  of  New  York,  is  of  the  opinion 
that  syphilis  may  cause  salpingitis,  just  as  it  docs  otitis 
or  ozsena.  Too  little  is  known  of  this  form  of  pelviperi- 
tonitis to  justify  the  formulation  of  dogmatic  proposi- 
tions. 

In  the  cases  of  Bouchard  and  Lepine  both  tubes  wen 
swollen,  and  the  mucosa  revealed  the  characteristic  le- 
sions of  gummatous  inflammation  ;  three  gummata  of 
the  size  of  hazel-nuts  were  present, 

5.  Actino-mycolic   Pelviperitonitis. — Zcmann '•'  has  de- 
monstrated the  occurrence  of  pelviperitonitis  and  tubal 
disease   as   the   result    of    infection    by   the    actinomj 
bovis  (Bollinger).      The  tubes  in  this  case  were  dilated 
and  tilled  w  ith  pus  and  clumps  of  the  actinomyces,  their 
walls  were  thickened  and  exhibited  numerous  granula- 
tions  produced  by  the  fungus.     Hochenegg13  report* 
case  of  primary  abdominal  actino-mycosis,  occurring  in 
a  man.  in  which  infection  occurred   from  the  intestine. 
The  patient  received  a  blow  upon  the  abdomen,  and  adhe- 
sive peritonitis  with  the  formation  of  a  callosity  resulted  ; 
the   intestine  was  probably   injured  and    the  fungus 
caped  into  the  abdominal   cavity.     Infection,  however, 
may  occur  from  the  vagina. 

The  course  ol   the  affection  is  chronic,  and  all 
ii  ported  up  to   the  present    time,  in  which  operative  pro- 
cedure was  not  resorted  to.  have  terminated  fatally. 

(i.  Mixed  Infectious  Pel  '.peritonitis. — Of  the  varieties 
of  so-called  mixed  infectious  pelviperitonitis,  tin-  combi- 
nation of  the  septic  with  the  gonorrhoea]  forms  is  of  chief 
clinical  significance. 
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Gonorrhoea  invades  the  genital  tract  with  especial  ra- 
pidity during  the  period  of  involution.  A  gonorrhoea! 
pelviperitonitis  is  frequently  superinduced  upon  a  puer- 
peral parametritis.  Tuberculosis  following  septic  or  go- 
norrhoeal infection  is  not  infrequent.  The  tuberculization 
of  an  old  exudate  was  recognized  by  the  old  Vicuna 
school  as  a  natural  termination.  Bernutz  speaks  of  the 
tuberculization  of  a  gonorrhoeal  or  puerperal  pelviperi- 
tonitis. In  many  of  these  cases,  however,  the  pus  simply 
underwent  caseation — coagulation-necrosis,  according  to 
Cohnheim  and  Weigert — and  not  tuberculization.  We 
know  now,  since  the  discovery  of  the  bacillus  tuberculo- 
sis of  Koch,  that  tuberculization  does  not  occur  without 
a  tuberculous  infection.  Teierlink  and  Bireh-Hirschfeld 
report  a  case  of  caseous  epididymitis  in  consequence  of 
gonorrhoea ;  general  tuberculosis  followed,  and  the  pa- 
tient died  on  the  ninth  day. 

Symptoms  and  Diagnosis. — The  inflammatory  affections 
of  the  pelvic  organs,  as  remarked  by  Bandl,14  have  very 
many  symptoms  in  common  in  the  beginning,  and  it  is 
only  in  the  later  course  of  the  process,  when  objective 
palpable  changes  are  added  to  the  subjective  signs,  that 
the  involvement  of  a  particular  organ  or  tissue  can  be 
definitely  ascertained.  The  symptoms,  of  course,  will 
depend  very  largely  upon  the  nature  and  intensity  of  the 
causative  agent. 

In  benign  pelviperitonitis  the  symptoms  are  of  a  local 
character  and  relatively  insignificant.  The  inflammation 
frequently  runs  its  course  without  seriously  attracting 
the  patient's  attention. 

The  diagnosis  is  usually  made  from  the  results  of  the 
process.  Pain,  dull  and  gnawing,  or  sharp  and  lancinat- 
ing, caused  by  the  stretching  of  adhesions  or  by  a  new 
circumscribed  inflammation,  may  be  constant,  or,  more 
usually,  is  perceived  at  periodic  intervals,  as  during 
defecation  and  the  menstrual  epoch.  Vaginal  examina- 
tion reveals  displacements  of  the  uterus,  tubes,  ovaries, 
and  broad  ligaments,  conditioned  upon  cicatricial  con- 
traction of  the  adhesions  and  pseudo-membranes.  The 
presence  of  an  exudate  in  the  fossa  of  Douglas  is  an  in- 
constant phenomenon. 

In  septic  pelviperitonitis,  sudden  and  acute  pain,  re- 
ferred to  the  hypogastric  region,  is  probably  the  first 
symptom  to  attract  the  patient's  attention.  Sensations 
of  chilliness,  or  a  well-pronounced  rigor,  with  a  continu- 
ous fever  of  high  grade  ;  nightly  exacerbations;  small,  ir- 
regular, and  extraordinarily  frequent  pulse,  and  marked 
general  prostration  follow.  Meteorism,  at  first  confined 
to  the  hypogastric  region  and  becoming  general  when  the 
peritonitis  is  diffuse,  dyspnoea,  nausea,  retching,  vomit- 
ing— in  fatal  cases,  collapse — are  among  the  classical  signs. 
The  patient  elects  the  dorsal  decubitus,  and  flexes  the 
legs  upon  the  thighs  to  relax  the  tension  of  the  abdomi- 
nal walls.  She  complains  of  thirst  and  loss  of  sleep, 
and  is  uncontrollably  restless  ;  exceptionally,  a  condition 
of  euphoria  may  obtain,  and  she  may  pass  into  coma  and 
collapse  without  one  distressing  symptom.  Constipation 
is  the  rule,  and  profuse  diarrhoea  infrequent.  Vesical 
tenesmus  is  a  troublesome  and  constant  symptom.  The 
enlargement  of  the  spleen  is  usually  so  marked  that  Carl 
Braun 15  regards  it  as  one  of  the  pathognomonic  signs.   . 

The  residua  more  particularly  concern  the  gynecolo- 
gist, from  a  diagnostic  point  of  view.  Of  these  the  more 
important  are  the  exudates  and  pseudo-membranes.  The 
symptoms  due  to  the  incapsulated  exudate  will  depend 
upon  its  position,  size,  and  the  nature  of  its  contents. 
Vagina]  examination,  rendered  difficult  by  the  tension 
and  tenderness  of  the  abdominal  walls,  reveals  an  (edem- 
atous state  of  the  vaginal  vault — occasionally  hot  and 
dry,  from  deficiency  of  normal  secretions — and  pulsation 
of  the  vaginal  arteries.  The  exudate  being  almost  always 
retro-uterine,  the  posterior  fornix  is  distended,  convex 
downward,  yielding  the  sensation  of  elastic  resistance, 
becoming  firmer  with  the  incapsulation  and  partial  re- 
sorption of  the  fluid  elements.  The  increased  sensibility 
of  the  parts  is  manifest,  the  slightest  touch  evoking  cries 
of  pain.  The  introduction  of  the  index-finger  into  the 
rectum  is  of  service  in  determining  the  size,  location,  and 
consistency  of  the  exudate. 


The  commencement  of  suppuration  within  the  exudate 
is  indicated  by  changes  in  its  consistence,  softening,  fluc- 
tuation, and  "the  well-known  constitutional  | 
The  fact  of  rupture  into  the  rectum  or  elsewhere  is  usu- 
ally easily  determinable,  although  it  is  difficult,  if  not 
impossible,  to  detect  the  exact  site  of  perforation,  since 
the  aperture  is  small,  and  its  walls  are  approximated 
after  the  discharge  of  the  pus. 

As  before  remarked,  healing  of  the  abscess-cavity,  after 
spontaneous  evacuation  of  its  contents,  is  incomplete,  ex- 
cept in  those  favorable  cases  in  which  the  vagina  is  per- 
forated and  adequate  drainage  is  effected.  Fever  of  a 
remittent  type,  with  evening  exacerbations,  is  constant. 
The  elevation  of  bodily  temperature  is  measurably  pro- 
portionate to  the  rapidity  of  resorption,  and  is  not  always 
a  sign  of  unfavorable  prognostic  moment. 

Of  the  dislocations  of  the  uterus,  tubes,  and  ovaries, 
caused  by  the  pseudo-membranes,  adhesions,  and  cicatri- 
cial contraction  of  the  broad  ligaments,  posterior  and  lat- 
eral displacements  into  the  fossa  of  Douglas  are  of  most 
frequent  occurrence  and  of  chief  clinical  import.  The 
contracting  pseudo-membranes  may  occlude  the  tubes  or 
completely  cover  the  ovaries,  so  that  sterility  is  a  very 
usual  consequence  of  all  forms  of  pelviperitonitis  in 
cases  in  which  it  has  not  already  been  conditioned  upon 
antecedent  disease  of  the  tubes  and  ovaries.  When  preg- 
nancy does  occur,  the  adhesions  usually  undergo  a  spe- 
cies of  evolution,  and  yield  as  the  uterus  passes  into  the 
abdominal  cavity.  In  other  cases,  however,  the  uterus 
remains  immobile,  symptoms  of  incarceration  follow, 
which  may  indicate  the  evacuation  of  the  uterine  con- 
tents. Dyspareunia  is  a  constant  and  distressing  symp- 
tom. 

The  symptoms  of  gonorrhoeal  pelviperitonitis,  dependent 
in  great  part  upon  the  nature  of  the  infection,  whether 
recent  or  chronic,  are  rendered  obscure  in  the  beginning 
of  the  attack  by  the  antecedent  inflammation  of  the  vag- 
inal mucosa,  endometrium,  and  tubes. 

The  diagnosis  rests  upon  the  demonstration  of  the  spe- 
cific pyosalpinx,  endometritis,  kolpitis,  including  the  af- 
fections of  the  vulvo-vaginal  glands  and  urethra,  history 
of  the  case,  and  confrontation  of  the  man.  The  demon- 
stration of  the  presence  of  the  gonococcus  of  Neisser  is 
not  essential  to  a  positive  recognition  of  the  nature  of  the 
case. 

The  diagnosis  of  tubercular  pelviperitonitis  is  involved 
in  many  difficulties,  and  is  based  upon  changes  in  con- 
nection with  the  tubes  and  adjacent  organs  rather  than 
upon  sj'mptoms  referable  to  the  pelvic  serosa.  The  nod- 
ules, cheesy  masses,  and  ulcers  are  usually  sufficient  to 
indicate  the  implication  of  the  vagina  and  vaginal  por- ' 
tion  of  the  cervix.  In  the  first  stage  of  tuberculosis  of 
the  tubes  and  peritoneum,  according  to  Hegar,  when  the 
different  structures  can  be  isolated,  the  median  and  inter- 
stitial sections  of  the  tubes  are  the  sites  of  tubercular 
deposits  simulating  small  fibromata  ;  in  pyosalpinx  from 
other  infections,  they  are  free  from  circumscribed  enlarge- 
ments. 

The  tubes  do  not  present  the  curved,  ovoid,  smooth 
surface  peculiar  to  pyosalpinx  of  gonorrhoeal  origin,  for 
example,  but  are  irregular,  polygonal,  and  rough  in  out- 
line. Circumscribed  tubercular  nodules  may  be  felt,  un- 
der favorable  conditions,  on  the  broad  and  sacro-uterine 
ligaments,  and  on  the  peritoneum  covering  the  posterior 
uterine  wall.  The  hypogastric  lymphatic  glands  are  en- 
larged and  the  vessels  may  occasionally  be  felt  pursuing 
their  tortuous  courses.  The  consistence  of  the  tubercu- 
lar nodules  is  peculiar,  and  harder  than  that  of  simple 
imflammatory  deposits.  In  general,  however,  it  must  be 
admitted  that  there  is  little  of  a  characteristic  nature  in 
the  form,  size,  and  position  of  the  uterine  adnexa,  in 
genital  tuberculosis,  upon  which  a  positive  diagnosis  can 
be  established. 

In  the  second  stage,  when  the  pelvic  viscera  are  so 
covered  and  bound  together  by  exudates  as  to  be  no  lon- 
ger separable  by  the  examining  finger,  the  obscurity  with 
reference  to  diagnosis  becomes  greater.  Still,  even  under 
these  circumstances,  the  tubercular  nodules  in  the  pelvic 
peritoneum,  the  enlarged  lymphatic  glands  and  vessels, 
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the  transudates,  the  anemnesis,  the  hereditary  relations, 
the  opportunities  for  infection,  the  course  "i  the  '!i-< 
and  the  condition  ni  other  organs,  frequently  lead  to  the 
recognition  of  the  condition.  The  microscopical  exami- 
nation <>!'  the  discharges  nol  infrequently  throws  much 
light  u] the  case. 

The  diagn  tino-mycotic  pelviperitonitii  depends 

upon  the  recognition  of  the  fungus,  usually  present  in 
the  purulent  dischai 

/■  •     The  pi  in  peh ic  peritonitis  U  al- 

ways  serious.  As  remarked  bj  Heitzmann,1*  it  assumes 
an  extraordinarily  varied  form,  according  to  tlie  indi- 
viduality oi  tin  ...  ill  case,  the  nature,  degree,  extent 
of  the  inflammation,  and  the  complications.  In  general 
terms  the  outlook,  bo  far  as  life  is  concerned,  is  favor- 
able when  the  inflammation  is  localized,  the  exudate  in- 
capsulated  —-hut  off  from  the  abdominal  cavity — the 
neighboring  organs  not  gravely  involved,  and  the  consti- 
tution of  the  individual  not  profoundly  debilitated.  Bep- 
tic,  tuberculous,  actino-mycotic  pelviperitonitis,  however, 
1 1 1 :  i  \  be  one  of  the  initial  lesions  of  general  infection  with 
lethal  issue. 

While  the  mortality  i-  relatively  small,  the  morbidity, 
with  all  the  innumerable  ills  which  may  render  the  pa- 
tienl  a  life  long  invalid,  is  very  great.  The  residua — the 
displacements  of  the  uterus,  tubes,  and  ovaries,  implying 
dysmenorrhcea,  dyspareunia,  sterility,  interference  with 
the  functions  of  the  rectum  and  bladder — are  a  prolific 
cause  of  prolonged  invalidism,  which  in  many  cases  is 
nol  preferable  to  death. 

Then  it  must  be  borne  in  mind  that  while  a  purulent 
exudate  is  usually  evacuated  externally,  it  may  rupture 
into  the  abdominal  cavity  and  excite  fatal  peritonitis. 
The  spontaneous  drainage  of  an  abscess-cavity  is  seldom 
sufficient,  and  the  prolonged  suppuration  causes  impor- 
tant degenerative  changes  in  the  glandular  system,  par- 
ticularly in  the  kidneys,  liver,  and  spleen.  Finally,  the 
caseation  of  an  exudate  presents  a  favorable  nidus  for 
tubercular  infection. 

(For  Treatment  see  under  Pelvic  Cellulitis.) 
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Wien.  1888,  p.  177,  Fall  1. 

'■'  Wiener  Med.  Woch. ;  Gesellschaft  der  Aerate  in  Wien,  18S6,  No.  4i. 

"  Loc.  i  it  .  p.  121, 

16  Lehrb.  .1    g,  cynakologie,  Wien,  1881.  p.  B64. 

'«  Die  Entziiiiduug  des  BeckenbauchfelU  beim  Weibo,  p.  100.  Wien, 
1888. 

PELVIS  (Latin,  derived  from  the  Greek  w*\(s,  a  basin, 
the  same  root  as  our  pail;  Pr.,  bassin;  Qer.,  Becken  ; 
It.,  bacino).  The  bony  and  ligamentous  skeleton  of 
thai  portion  of  the  trunk  to  which  are  attached  the  ab- 
dominal limbs,  Topographically  the  term  is  used  to 
designate  the  whole  region  for  which  the  bony  pelvis 

server  as  a  frame  work.  The  appropriateness  of  the  ap- 
pellation will  be  evident  on  placing  a  human  pelvis  on 
a  table  in  a  horizontal  position,  when  it  will  be  seen  to 
resemble   a  Bomewhat  deep  wash-basin   with   the  rim 

broken  away  in  front  and  behind. 

The  importance  of  the  structure  is  great  and  twofold  : 
First,  because  it  is  through  ii  that  the  weight  of  the  body 
is  supported,  and  from  fi  that  arise  the  powerful  mus- 
cles that  move  the  posterior  limiis ;  Becond,  because  it 
forms  a  bony  canal  which  contains  an  Important  portion 
of  the  genito-urinary  apparatus,  and  through  which  the 


matured  foetus  must  pass  to  reach  the  outer  world.    The 
tii-t  of  these  considerations  is  architectural,  the  - 
ncal,   while   both   have   important   surgical 

Of  the  bones  composing  the  pelvis,  two,  the  sacrum 
and  the  coccyx,  belong  to  the  spinal  column;  am 
others,  the  so-called  ossa  innominata,  or  hip-bom 
i  the  limbs,  and  constitute  the  pelvic  girdle, 
differs  remarkably  from  the  thoracic  girdle  in  (hat  it  i* 
articulated  firmly  with  the  sacrum,  thus  allowing  a  turn 
basis  of  Bupport. 

The  sacrum  has  been  said  to  owe  its  name  to  tl 
of  it  by  nations  wh  I   human  sacrit 

being  held  to  be  particularly  sacred  to  the  gods,  I.. 
it  was  iiM-,1  as  an  offering  r<  presenting  the  entire  victim, 
it  being  evident  that  the  victim  must  be  dead  if  the  a* 
crum  was  offered.     A>  the  hone  is  frequently  fot. 
tirely   uninjured   when    other   portions   of   the  ski 
have  decayed,  a  rabbinical  tradition  is  said  to  hold  that  it 
is  the  essential  or  sacred  part  of  man.  which  is  to  be  pre- 
served, and  from  which  the  entire  body  is  to  sprout  at  the 
judgment-day.*     Ilyrtl.   whose   authority  on  such   mat- 
entitled  to  considerable  weight,  holds,  however, 
that  these  are  mere  etymological   fantasies,  and  that  in 
the  phrase  os sacrum  the  adjective  is  used,  as  sometimes, 
elsewhere,  in  the  sense  of  great  or  important,  because  it 
is  the  largest  bone  of  the  spinal  column. 

The  bone  presents  the  appearance  of  an  irregular  pvr- 
amid,  the  axis  of  which  has  been  curved  so  that  tl 
cavity  looks  downward  and  forward,  the  base  presenting 
upward,  jointing  with  the  last  lumbar  vertebra,  the  apex 
downward,  jointing  with  the  coccyx.  Laterally  it  artic- 
ulates with  the  two  innominate  bones.  Its  wedge-like 
form  is  admirably  adapted  to  the  reception  of  shocks 
transmitted  from  below,  and  constitutes  a  sort  of  key- 
stone between  the  two  iliac  bones,  which,  together  with 
it,  constitute  the  pelvic  arch.  In  this  situation  it  not 
only  supports  the  weight  transmitted  from  the  spine,  but 
also  resists  any  strain  applied  to  the  pubic  bo; 
front. 

Even  a  superficial  examination  shows  that  the  sacrum 
is  composed  of  coalesced  vertebra?.  These  are  usually 
five  in  number,  six  or  four  being  occasionally  found; 
but  this  is  usually  explained  by  a  corresponding  ini 
or  decrease  of  the  vertebral  elements  of  contiguous  re- 
gions of  the  spinal  column.  Accordingly,  the  main  de- 
scriptive feat  ites  of  the  sacrum  depend  upon  itscomposite 
character.  There  tire  on  the  anterior  surface  transverse 
lines  showing  the  original  division ;  on  the  posterior,  raa 
tiges  of  the  spinous  and  articular  processes  and  of  the 
lamina' ;  on  both  surfaces,  foramina  for  the  exit  of  nerves 
from  an  axial  canal,  a  continuation  of  the  spinal  canal  of 
the  lumbar  region.  Anteriorly,  obliquely  cut  gi 
lead  from  the  sacral  foramina  outward,  affording  to  the 
sacral  nerves  that  lie  in  them  some  protection  from  slid- 
ing pressure.  Between  the  grooves  arise  the  (limitations 
of  the  pyriformis.  Posteriorly,  from  the  groove  on  either 
side  of  the  spinous  processes,  great  muscular  ■ 
take  origin,  forming  pari  of  the  great  system  that  sus- 
tains the  back  in  an  erect  position  ;  here  they  are  inex- 
tricably blended  ;  higher  up  they  become  known  as  lalN- 
simus  dorsi  (superficial)  and  elector  spina  (deep).  Hen 
also  arises  the  great  rump-muscle  or  glutseus  maximal 
Proceeding  from  above  downward  the  characters  of  the 
verjebne  become  more  and  more  reduced,  until  at  the 
last  two  the  arch  becomes  deficient  behind.  leaving  the 
sacral  canal  covered  only  by  membrane.  Sloughine 
sons  may  open  it  and  induce  a  meningitis.  Answering 
to  the  .-ides  of  the  first  three  vertebrae  lateral  masses  are 


*  See  the  following  passage  from  Butler's  Hndibras : 
"  The  learned  Rabbins  of  the  .lews, 
Write  there  is  a  bone  which  they  call '  Luc,' 
r  the  rump  of  man,  of  moo  a  virtue 

roe  in  nature  can  ilo  hurt  to; 
Therefore,  at  the  last  great  day 
All  th'  other  members  shall,  they  say. 
Spring  out  of  this,  as  from  a  seed 
All  s.irts  of  vegetalB  yr>- 
from  «  hence  the  1  of  art 

'Os  sacrum'  justly  call  that  part." 


r>52 


REFERENCE   HANDBOOK   OF   THE   MEDICAL   SCIENCES. 


Pelviperitonitis. 
Pelvis. 


added,  which  represent  ribs,  and  it  is  here  that  the  bone 
articulates  on  either  side  with  the  innominate  bones. 
The  coccyx  is  a  similar  assemblage  of  from  four  to  five 


may  be  easily  felt  through  the  tloor.  It  is  often  anchy- 
losed  with  the  sacrum,  especially  in  those  of  sedentary 
occupations,  or   who   ride  much   on   horse-back.     This 


Fig.  2772.— Front  View  of  Female  Pelvis. 

coalesced  vertebras,  but  here  the  vertebral  characters 
have  become  very  much  reduced,  there  being  but  little 
more  than  the  original  centra,  or  bodies,  with  two  vesti- 
gial articular  processes,  called  the  cornua,  which  unite  it 


Fig.  2773.— Front  View  of  Male  Pelvis. 

may  be  a  cause  of  difficult  labor,  and  it  is  not  very  un- 
usual to  see  a  red  streak  on  the  child's  head  where  it  has 
been  forced  over  an  unyielding  coccyx.  In  some  cases 
the  anchylosed  bone  breaks,  and  the  lesion  involves  the 


Fig.  2774. — Lateral  View  of  Female  Pelvis. 

with  the  sacrum.  It  is  triangular  in  form,  and  gives  at- 
tachment to  muscles  of  the  perineal  floor  (coccygeus, 
sphincter  ani)  and  to  the  glutaeus  maximus.     Its  summit 


Fig.  2775.— Lateral  View  of  Male  Pelvis. 

coccygeal  nerves  which  pass  out  above  the  cornua,  occa- 
sioning a  severe  form  of  neuralgia  called  coccyodynia, 
which  cau  be  relieved  only  by  the  removal  of  the  bone. 
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ponds  i"  ilic-  caudal  verb  bra  of  lo 
mammals.     In  rare  instances  ii  ha~  been  found  to  be  i 

.  special  i  kin,  and  thus  apparent  upon 

the  surface  as  a  tail.    The  subject  of  tailed  men  lia 
ceived  more  attention  than  il  The  number  of 

the  vertebra  in  this  region  are  more  variable  than  in  any 
other  pari  I  column.     Some  sharks  have 

the  pangolin  46,  thi  □  and  the 

frugivorous  bats  onlj  2  ed  ou1  thai  in 

considering  the  question  of  the  number  of  bones  which 
form  the  tail,  we  should  nol  make  thedivision  al  the 
sacn  il  joint,  as  that  is  :i  character  which  may 

be  consideri  d  merely  a  matti  r  of  special  arrangement  for 
each  animal,  but  should  rather  commence  to  count  at 
that  pan  of  the  sacrum  which  does  nol  articulate  with 
the  innominate  bones.  Viewed  in  this  manner,  the  ver- 
tebra which  articulate  would  form  a  true  sacrum,  and 
those  which  follow  would  belong  to  the  tail,  and  be  di- 
vided  into  true  caudal,  having  a  Bpinal  canal,  and  false 
caudal,  reduced  to  centra  only.  Almost  all  the  lower 
apes  have,  according  to  this  view,  three  sacral  vertebra, 
as  in  man.  Man  would  have  a  tail  formed  of  six  to  eight 
pieces,  and  resemble  in  this  respect  the  anthropoid  apes, 
they  varying  merely  in  the  unimportant  circumstance  of 
having  a  few  segments  more  or  less. 

The  innominate  b i  is  also  a  complex  of  three  origi- 

nallj  distinct  elements — the  ilium,  the  ischium,  and  the 
pubis.  When  complete,  it  lias  something  of  the  shape  of 
two  of  the  twisted  blades  of  a  propeller  extending  on  op- 
posite  sides  of  an  axial  cavity,  the  acetabulum,  which 
receives  the  head  of  the  femur.  The  upper  expanded 
blade  is  the  ilium,  the  lower,  which  has  a  large  fenestra- 
tion called  the  obturator  or  thyroid  foramen,  is  formed 
li\  the  combined  ischium  and  pubis,  the  pubis  forming 
the  anterior  portion,  the  ischium  extended  backward  and 
downward  to  form  a  support  while  Bitting.  The  upper 
edge  or  crest  of  the  ilium  is  sinuous  and  thick,  and  gives 
attachment  in  front  to  the  great,  sheet-like  muscles  which 
form  the  parietes  of  the  abdomen,  and  behind  to  ihe  mus- 
cles of  the  back;  its  extremities  are  called  the  superior 
iliac  spines,  anterior  and  posterior,  and,  being  readily  felt, 
form  good  landmarks  for  ascertaining  the  direction  of  the 

deeper  structures,  and  for  measuring  the  relation  of  the 
pelvis  to  other  portions  of  the  body.  Below  the  crest  is 
a  comparatively  thin  portion,  caused  by  the  hollowing 
(mi  of  the  substance  of  the  bone  within  for  attachment 
of  the  iliacus  muscle,  forming  the  internal  iliac  fossa ;  and 
without,  for  the  attachment  of  the  glutei  muscles,  form- 


Fio.  2770.    Tin  Articulation*  ol  the  Pelt  r  im  the  Front.    1, 

An;.  n  ligament;  2.  Uto-lnmbar  ligament;  •"!.  lambo-saaral 

m      I,  anterior  sacro-Uiao  ligament ;  5,  gn  igament; 

(i.  Its  external  border  j  7,  its  internal  border ;  B,  low  tlclig- 

amenl  i  '.'.  symphysis  pubis. 

in lt  what  is  sometimes  called  the  external  iliac  fossa. 
The  internal  iliac  fossa  supports  the  weighl  of  the  intes- 
tines laterally,  and  forms  in  the  articulated  pelvis  the 
lateral  portion  of  what  is  known  as  the  false  pelvis,  si  p 

d  from  the  true  pelvis  by  a  ridge  (il(  0  pi  I  lineal  line) 
passing  from  the  from  of  the  pelvis  backward  and  up- 
ward. 


The  acetabulum  or  cotyloid  cavity  appear-  at  the  mid- 
dle of  the  external  surface  of  the  innominate  bone.  Il  is 
hemispherical  in  shape,  composed  jointly  by  the  ilium, 

ischium,  and   pubis,  and  receives   the  head  of  the  femur! 

Ii  may  become  perforated  bj  suppuration  within  thi 
ity,  and  thus  inflammation  of  the  intra-pelvic  structural 

may  be  induced.  Below,  the  edge  of  the  cavity  is  incom- 
plete. 'ji\iiiL'  passagi  to  vessels  which  supply  the  joint. 
The  situation  of  this  notch  is  usually  directly  downward, 


FlO.  2777.—  Posterior  View  of  the  Liiraments  of  the  Pelvic.     1.  i 
tnterspinons  ligaments;  6,  7,  ligaments  subflava ;  s,  iliolumbar  liga- 
ment:  9,  posterior  sacro-iliac  ligament  :  10.  its  oblique  jiort; 
tinuous  externally  with  the  (jreat  saero-sciiu  ic  ligament ;   11,  i>osterior 
superior  spine  of  the  ilium;   12,  tubercle  n 
process  of  the  fourth   sacral   vertebra;   13,  deep  layer  of  the   i 
sacro-iliac  ligament:  1-1.  insertions  of  the  same:   15,  16,  lateral  liga- 
ments  of  the  sacro-coccygeal  articnlation  :  17.  posterior  ligament  of  the 
-aim:   is,  ^,-reat  sacro-sciatic  ligament :   19,  its  sacral  inBertioi 
iliac  insertion  ;  21,  its  ischiadic  Insertion  :  22.  reflected  port 
1.  sser  sacro-sciatic  insertion  :  2-1,  its  attachment  to  the  sacrum  and  coc- 
cyx ;   25,  great   sciatic  notch   converted   into  a  foramen  by  the  sacro- 
scdatic  ligaments  ;  20,  lesser  sciatic  notch,  forming  with  these  ligament* 
a  triangular  orifice. 

so  that  it  affords  one  of  the  best  means  for  establishing 
the  position  of  the  bone. 

The  united  ischium  and  pubis  form  the  side  of  the 
true  pelvis.  This  is  constituted  by  three  bony  liars  which 
surround  the  large  obturator  foramen,  cloved  in  during 
life  by  a  thick  sheet  of  fascia  called  the  obturator  mem- 
brane. The  two  anterior  bars  are  known  as  rami,  the 
upper  one  being  the  horizontal  ramus  of  the  pubis,  the 
lower  being  the  descending  ramus  of  the  pubis  above, 
ihe  ascending  ramus  of  the  ischium  below.  It  may  be 
remarked  that  these  terms  apply  rather  to  the  artificial 
position  of  ihe  pelvis,  which  is  given  when  it  is  set  upon 
a  table,  than  to  its  true  position  in  the  body  during  life, 
as  the  "  horizontal"  ramus  j*  far  from  beinir  horizontal, 
varying  from  that  by  as  much  as  :',u  in  some  subjects. 
Along  these  bars  arc  attached  the  muscles  of  the  perineal 
floor  on  the  inner  side,  the  muscles  of  the  abdominal  wall 
above,  and  ihe  adductors  and  rotators  of  the  femur  hex 
low.  Behind,  the  ischium  expands  to  a  large  tuberosity 
which  gives  origin  to  the  great  hamstring  muscles  (biceps, 
semi-tendinosus,  semi-membranosus),  and  serves 
attachment  to  the  great  sciatic  ligaments.  A  pointed 
process  (spine  of  the  ischium)  divides  the  posterior  bor- 
der into  two  notches,  the  greater  and  lower  sciatic. 

Articulations. — The  pelvic  bones  are  joined  t<  s 
by  live  joints,  all  of  which  are  synchondrosi  s.  Two  of 
are  vertebral  joints,  viz..  the  lumbosacral  and 
sacro-COCCygeal;  there  i*  one  on  either  sideof  the  sacrum 
w  here  it  unites  with  the  iliac,  and  one  in  front  where  the 
innominate  bones  join,  called  the  symphysis  pubis. 

At    Ihe   lumbosacral   joint  we  have   the   same    gi 
features  as  in  other  spinal  joints,  a  union  by  fibro  carti- 
etween  the  body  of  the  last  lumbar  and  the  first 
sacral  vertebra,  and  a   pair   of  arthrodial   joints  1 
the  articular  processes  of  the  two  bones.      In   Fig.  -"- 
it  will  be  seen  that  the  anterior  common  ligament  of  the 
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spine  passes  downward  upon  the  sacrum.  (See  Fig. 
8776.)  The  posterior  common  ligament  within  the  spinal 
canal  does  the  same.  There  are  besides  these  the  lumbo- 
sacral and  the  iliolumbar  ligaments,  which  pass  from  the 
ilium  to  the  transverse  process  of  the  last  lumbar  verte- 
bra. The  abrupt  change  of  direction  of  the  spinal  col- 
umn at  this  point  forms  an  angle  (sacro-vertebral)  which 
varies  very  much  in  individuals,  and  is  known  as  the 
promontory  of  the  sacrum.     It  is  one  of  the  landmarks 


Fig.  27T8.—  The  Superior  Strait 


by  which  a  contracted  pelvis  is  known,  and  cannot,  in  a 
properly  formed  pelvis,  be  reached  by  the  finger  through 
the  vagina.  It  can,  however,  easily  be  felt  in  a  rectal 
examination. 

The  joint  between  the  sacrum  and  the  coccyx  is  very 
simple,  being  entirely  similar  to  that  between  the  bodies 
of  the  vertebrae.  The  small  amount  of  movement  found 
in  this  joint  is  of  a  hinge-like  character.  It  is  believed 
to  move  during  defecation,  and  usually  during  labor.  In 
the  male  pelvis  the  joint  is  usually  obliterated  quite  earl}'. 
A  number  of  ligamentous  bands  have  been  described,  but 
they  appear  to  have  no  practical  importance  beyond  that 
of  an  investing  capsule. 

The  joint  between  the  sacrum  and  the  iliac  bones  on 
either  side  possesses  an  incomplete  synovial  cavity.  The 
ear-shaped  articular  surfaces  may  be  divided  into  two 
parts — an  upper,  which  is  clothed  with  cartilage  and  a 
synovial  membrane,  and  a  lower,  in  which  the  surfaces  are 
connected  together  by  means  of  an  interosseous  ligament. 
The  joint  is  a  very  strong  one,  as  the  entire  weight  of 
the  trunk  is  thrown  upon  the  articulation.  Injury  to  it 
is  rather  rare,  usually  a  sequel  to  pregnancy,  but  when  it 
occurs  is  of  a  serious  nature.  The  joint  is  strengthened 
by  peripheral  ligaments  called  anterior  and  posterior  (see 
Fig.  2773). 

The  articulation  between  the  two  pubic  bones  in  front 
is  the  most  interesting  joint  in  t4ie  pelvis.  It  is  united 
by  means  of  fibro-cartilage,  which  occasionally  contains 
some  traces  of  a  synovial  cavity.  During  pregnancy  it 
swells  and  relaxes,  and  there  is  thus  obtained  a  mobility 
of  the  joint  which  may  persist  for  some  time  after  deliv- 
ery. Four  peripheral  ligaments  are  described  :  anterior, 
posterior,  superior,  and  inferior.  Malgaigne  considered 
that  the  height  of  the  symphysis  increased  considerably 
after  the  menopause,  being  38  mm.  at  forty-five  years, 
and  45  mm.  at  seventy  and  eighty  years. 

It  being  obvious  that  the  parting  of  the  bones  at  this 
joint  increases  the  outlet  of  the  pelvis,  it  has  been  pro- 
posed to  divide  the  ligaments  here,  instead  of  performing 
Caesarean  section  when  natural  labor  is  impossible.  This 
operation  was  actually  performed  several  times  during 
the  last  century  by  M.  Sigault,  but  was  found  unsatisfac- 
tory, as  the  patient  was  lamed  for  life  and  the  advantage 
gained  was  very  trifling  :  in  order  to  gain  half  an  inch  in 
the  antero-posterior  diameter  the  bones  must  be  sepa- 
rated at  least  two  inches  and  the  sacro-iliac  ligaments  lac- 
erated. It  occasionally  happens  that  from  frequent  child- 
bearing  the  joint  becomes  quite  loose,  and  walking  and 
standing  are  difficult. 

The  arrangement  of  the  abdominal  muscles  in  the  in- 


sertion about  the  joint  is  such  as  to  draw  the  ends  of  the 
bones  together,  so  that  during  the  bearing-down  pains  of 
labor  the  joint  is  strengthened.  In  many  of  the  lower 
animals  the  pubic  bones  separate  to  a  very  considerable 
extent  during  labor,  but  it  would  doubtless  be  impossible 
to  accommodate  this  to  the  erect  position.  In  the  marsu- 
pials two  small  bones  articulate  directly  above  the  sym- 
physis pubis,  and  extend  upward  into  the  wall  of 'the 
pouch  which  holds  the  young.  The  only  relic  of  this  in 
man  is  in  the  two  small  muscles  which  arise  direi  tly 
above  the  symphysis,  called  the  pyramidales.  These  are 
the  muscles  which  in  marsupials  contract  the  pouch. 
They  appear  to  be  of  no  other  use  in  man  than  to  serve 
as  tensors  of  the  fascia  covering  the  abdominal  muscles. 

Besides  the  bands  connected  with  the  joints,  there  are 
two  other  strong  ligaments  which  bind  together  the  sa- 
crum and  the  innominate  bones.  These  are  the  greater  and 
lesser  sacro-sciatic  ligaments  (Fig.  2777).  The  great  sacro- 
sciatic  ligament  appears  to  be  a  continuation  of  the  sacro- 
iliac, passing  to  the  lateral  parts  of  the  sacrum  and  the 
coccyx,  and  from  thence  to  the  external  surface  of  the 
ischium.  It  is  somewhat  narrower  in  the  middle  than  at 
either  extremity,  and  presents  two  rather  sharp  edges. 
Its  interlaced  fibres  are  somewhat  extensible,  so  that  it 
does  not  offer  any  obstacle  to  the  movement  of  the  coccyx 
during  labor.  The  lesser  sacro-sciatic  ligament  passes 
from  the  side  of  the  sacrum  and  coccyx  to  the  spine  of  the 
ischium.  It  lies  anteriorly  to  the  great  ligament.  By 
means  of  these  two  bands  the  sciatic  notches  are  converted 
into  foramina  through  which  pass  important  structures  ; 
through  the  greater  or  superior  foramen  the  pyriformis 
muscle,  with  the  gluteal  vessels  and  nerve  above  it,  the 
sciatic  vessels  and  nerve  below  it ;  through  the  lesser, 
the  obturator  internus  muscle  with  its  nerve.  The  pudic 
vessels  and  nerve  have  a  peculiar  course,  passing  around 
the  spine  of  the  ischium  from  within  outward,  and  then 
inward  again,  running  along  the  border  of  the  great  sci- 
atic ligament,  protected  by  a  sharp,  thin  process  called 
the  falciform  ligament.  These  ligaments  give  origin  to 
the  gluteus  maximus  muscle,  and  the  tendons  of  the  bi- 
ceps, the  semi-tendinosus  and  the  semimembranosus 
pass  directly  into  them,  so  that  the  pull  of  these  muscles 
is  exerted  along  the  sides  of  the  sacrum  and  the  posterior 
part  of  the  ilium,  as  well  as  along  the  tuberosity  of  the 
ischium  (Morris). 

Taken  as  a  whole,  the  pelvis  represents  an  osseous  ring 
of  considerable  strength.  The  weakest  parts  are  at  the 
symphysis  and  the  sacro-iliac  joints.  The  bone  is  usually 
broken  only  by  some  powerful  mechanical  force,  such  as 
the  kick  of  a  horse  or  crushing  between  railway  cars. 


Fig.  27T!I.— The  Inferior  Strait. 

Fracture  takes  place  in  front  through  the  rami  more 
frequently  than  elsewhere.  There  are  cases  on  record  of 
heavily  loaded  wagons  passing  over  the  pelvis  without 
breaking  it. 

The  circular  crest  that  separates  the  true  from  the 
false  pelvis  forms  the  edge  of  the  inlet  or  superior  strait 
(see  Fig.  2778).  It  is  here  that  the  foetus  first  engages 
during  parturition.  It  is  of  a  heart-shaped  form.  The 
lower  opening  of  the  pelvic  canal,  called  the  inferior 
strait  (see  Fig.  2779),  is  also  heart-shaped  and  somewhat 
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smaller  than  Che  upper  one.  li  la  bounded  by  the  rami 
in  front,  "ii  the  Bides  bj  the  tuberosities  ol  the  ischium, 
aments,  and  the  coccyx.  Thai  part  of  the 
pelvic  canal  between  the  inferior  and  Buperioi  strait-  i- 
called  the  cavitj  oi  the  pelvis,     It  is  customary  to  divide 


made  an  antero  posterior  measurement  in  the  middle  line. 
called  a  conjugate  diameter  ;  the  mi  I  from  side 

to  side,  between  tin-  most  widely  separated  porlii 
the  llio  pectineal  line,  called  the  transverse  diameter  ;  ami 
oblique  diameters,  taken  between  the  sacroiliac  joint  and 


F  E 

FlO.  2780. — Varying  Forms  of  the  Pelvic  Cavity.    A  B,  superior  strait ;  C  D,  inferior  strait ;  E,  inferior  commissure  of  vulva  :  F,  anus     (Ikiissard.) 


this  into  four  regions,  an  anterior,  a  posterior,  and  two 
lateral.  The  anterior  comprises  the  symphysis  pubis,  the 
posterior  surface  of  the  body  of  the  pubis,  and  the  obtu- 
rator foramen  with  its  membrane.  It  is  limited  hyaline 
pas-inn-  from  the  tuberosity  of  the  ischium  to  the  ilio- 
pectineal  eminence.  The  posterior  region  is  formed  by 
the  anterior  surface  of  the  sa- 
crum and  coccyx.  The  lateral 
regions  are,  of  course,  comprised 
hi  l  ween  the  anterior  regions  and 

the  posterior.  Bach  is  again  sub- 
divided into  two  por- 
tions called  the  ante- 
rior and  posterior  in- 
clined plane-,.  The 
anterior  comprises  the 
internal  face  of  the 
ischium  and  thai   part 

which  corresponds  to 
the  acetabulum.  Its 
direction  is  oblique, 
downw ard  and  back- 
ward. The  posterior 
inclined  plane  is  en- 
tirely composed  of 
Bof!  parts,  and  is  di- 
rected downward  and 
forward.    The  planes 

meet  at  a  line  passing 
lUgh  the   spines  id' 
the  ischia. 

For  obstetrical  purposes  certain  measurements  of  the 

pell  i-  are  made,  called  diameters.  In  the  false  peh  is  the 
distance  between  the  iliac  crests  and  the'  two  superior 
iliac    -pines    is    taken.      In  the  superior   strait   there  arc 


Fio.  21  View  .•(  Male  Pelvis  at 

Twenty-fourth  Week  of  Foetal  Life. 


the  ilio-pectineal  eminence.  In  the  cavity  of  the  pelvis 
the  anteroposterior  measurement  is  usually  taken  from 
the  middle  of  the  symphysis  pubis  to  the  point  of  union 
of  the  second  and  third  sacral  vertebrae.  Meyer  pn 
a  normal  conjugate  taken  from  the  upper  border  of  the 
symphysis  to  the  most  retreating  portion  of  the  third  sa- 
cral vertebra.  At  the  outlet  the  conjugate  diameter  is 
taken  from  the  lower  border  of  the  symphysis  to  the  tip 
of  the  coccyx.  This  is,  of  course,  variable,  according  to 
the  mobility  of  that  bone.  If 
the  coccyx  is  absent,  the  dis- 
tance is  taken  to  the  end  of  the 
sacrum.  The  transverse  dia- 
meter is  meas 
tween  the  tub  rosities 
of  the  ischia  The 
axis  of  the  pelvis  is  a 
line  halving  all  the 
conjugate  diameters 
that  can  be  drawn. 

For  practical  pur- 
poses it  is  (inly  i 
sary  to  speak  of  these 
measures  approxi- 
mately, and  they  are 
usually  given  as  fol- 
lows for  the  female  : 
„     »-  ,    ,.     .  -,••  "~"~,  ,.  ,   Superior   strait,  con- 

FlO.  2?82.  — Front  View  of   Female  Pel-    •  ,•  '         ., 

vis  at  Twenty-fonrthWeek  of  Foetal  j«gate    diameter,     4i 
Life.  inches  ;    superi  or 

Strait,  transverse  di- 
ameter. ')}  inches  ;  superior  strait,  oblique  diameter.  S 
inches;  inferior  slrait.  conjugate  diameter.  Mf  to  -4^ 
inches;  inferior  strait,  transverse  diameter,  4±  inches. 
Besides  these,  we  have  the  widest  distance  between  iliac 
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crests,  10  inches  ;  widest  distance  between  antero-supe- 
rior  iliac  spines,  9  inches. 

For  anthropological  purposes  Garson  recommends  the 
following  list  of  measurements  :  Sacral  length,  vertical 
length  of  the  five  sacral  vertebrae  ;  sacral  breadth,  maxi- 
mum breadth  of  first  sacral  vertebra  ;  width  between 
antero-superior  spines  of  the  ilia  ;  width  between  crests 
of  the  ilia  ;  maximum  length  of  the  innominate  bone  or 
pelvic  height ;  maximum  breadth  of  the  ilium  ;  width 


rior  sections  of  the  pelvis,  which  were  actually  measured 
on  the  cadaver  by  him. 

The  distorted  appearance  of  these  figures  is  proba- 
bly owing  to  the  fact  that  the  inclination  of  the  supe- 
rior strait  to  the  horizontal  plaue  is  invariably  taken  at 
sixty  degrees.     This  is  from  the  observations  of  Naegeli, 


w  m 


h 


Tig.  27S3.— Section  through  Pelvis  of  a  Boy  at  Birth. 

between  the  postero-superior  spines  of  the  ilia  ;  width 
between  the  posterior  margin  of  the  acetabulum  and  the 
symphysis  pubis ;  the  pubo-ischial  depth  ;  the  antero- 
posterior diameter  of  the  brim  ;  the  transverse  diameter 
of  the  brim  ;  autero-posterior  diameter  of  the  outlet ; 
transverse  diameter  of  the  outlet;  subpubic  angle. 

Boissard  has  called  attention  to  the  fact  that  the  pelvic 
excavation,  instead  of  having  the  regular  form  usually 
described  by  obstetricians,  is  rather  purse- 
like in  shape,  composed  of  two  lateral  walls 
nearly  parallel  and  rectilinear,  and  one  infe- 
rior or  perpendicular  to  the  others.  He  thinks 
that  the  Tarnier  forceps  shows  that  this  is 
the  case,  as  the  fcetal  head  descends  after  be- 
ing seized  at  the 
superior  strait  with- 
out affecting  the 
needle,  until  it 
touches  the  perineal 
fl  o  o  r .      Having 


Fig.  2784.— Section  through  Pelvis  of  a  Girl  at  Birth. 

as  based  upon  an  examination  of  only  eleven  pelves.  It 
is  altogether  probable  that  this  inclination  is  subject  to 
wide  variations.  As  far  as  the  author  is  aware,  there  is 
no  perfectly  satisfactory  rule  for  determining  the  relation 
of  the  pelvis  to  the  horizontal  plane. 

Meyer,  who  is  now  followed  in  Germany,  measures,  in 
the  living  subject,  the  distance  from  the  ground  to  the  pu- 
bis, the  distance  from  the  ground  to  the  fifth  lumbar  spine, 

and,  finally,  the 
%%&%.:  distance  from 
that  spine  to  the 
symphysis.  H  e 
seems  to  have 
studied  only  six- 
teen subjects, 
who  gave  an 
average  of  fifty- 


Fio.  2785. — Saeittal  Sections  of  Foetal  reives.     A,  boy,  middle  of  third  month  ;  B,  girl,  second  half  of  fourth  month  ;  C,  girl,  second  half  of  sixth 
month  (twenty -third  and  twenty -fourth  week);  D,  boy,  tenth  month  (thirty-seventh  to  thirty-ninth  week);  E,  girl,  birth  (forty  weeks). 


reached  the  floor,  it  tends  to  depress  the  cavity  formed 
by  the  soft  parts.     This  increases  the  height  of  the  sub- 
pubic space.     The  pole  makes  exit  here,  following  a  line 
almost  oblique  to  that  it  had  followed  previously. 
Fig.  2780  shows  a  number  of  outlines  of  antero-poste- 


one  degrees,  varying  between  forty  and  seventy  degrees. 
In  cases  of  coxalgia  the  sacro-vertebral  angle  is  very 
much  distorted. 

Charpy  thinks  that  the  inclination  of  the  superior  strait 
does  not  properly  express  the  inclination  of  the  pelvis  ; 
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lie  recommends  instead  thai  we  should  measure  the  in- 
clination of  the  symphysis  pubis  to  the  vertical  line. 

The  axis  of  the  superior  Btrail  is  a  line  perpendicular 
to  the  plane  of  that  strait  al  its  central  point.  It  very 
nearlj  coincides  with  a  line  drawn  from  the  tip  of  the 
coccyx  i"  the  umbilicus.     That  of  the  inferior  strail  is 

similarly      obtained, 
and   wlii  ii    produced 
the  promon- 
tory of  the  sacrum. 

( lonsiderablesexual 
differences  are  found 
in  the  peh  is.  These 
generally  arise  from 
ihc  larger  i 
thai  "i'  the  female.  In 
the  female  pelvis  the 
sacrum  is  wider  and 
straighter,  and  the 
promontory  less  pro- 
jecting. The  cavity 
is  shallower,  and  the 

FlG.    278fi.— Snorum  of  a  Child   of   Eleven    horizontal      diane 

Months.     1.  l    point     toi    bodii        i, ,.,,.,,],.,.        \n  tin.  hit 

■■>.  8,  lateral  points;  8,  8,  intervertebral    l""-«1"-  ,    *•"«"   la*- 

nenta.  era)  portions,  like  1 1  n  • 

iliac  spine,  i  be  aceta- 
bulum, and  the  tuberosities  arc  wider  apart  (see  Figs. 
2772,  21 73,  2774,  and  2775),  and  the  pubic  arch  has  a  wider 
span,  and  the  height  of  the  pubis  is  less.  It  is  usually 
stated  thai  these  sexual  characters  do  not  begin  to  appear 
before  puberty,  but  Fehling  has  shown  that  they  begin 
as  early  as  the  fourth,  month  of  foetal  life,  and  are  marked 
b\  thesecond  half  of  the  fifth.  The  first  that  shows  is 
the  excess  of  breadtb  of  the  symphysis  pubis  over  its 
height.  This  will  be. 
noted  in  Pigs.  2781, 
2782,  2783,  and  2784. 
Hennig's  descrip- 
tion of  the  develop- 
ment of  the  pelvis  is 
much  as  follows  :  Be- 
tween the  primitive 
vertebrae  and  around 
t  li  e    chorda    which 

thev  inclose  is  brilt  FlG- 2787. — Ossifieation  of  Fir«t  Sacral  Ver- 
,,    »  tebra.     1,  1.  Body;  2,  2,  lateral  points:  -l, 

the  membranous  ver-     4>  ccntres  tor  !lIvh 
tebral  column,  w  ith  a 

membranous  arch  inclosing  the  spinal  cord.  The  inter- 
vertebral ligaments  remain  membranous.  The  chorda, 
on  the  contrary,  commences  in  the  second  month  of  to- 
tal life  to  divide  into  cartilaginous  vertebra'.  These  send 
upward  Cartilaginous  arches  which  tirsl  close  at  the 
fourth  month.  The  lateral  portions  of  the  cartilage  form- 
ing the  sacrum  unite,  as  a  rule,  while  those  of  the  last 
vertebrae,  forming  the  coccyx,  make  either  no  arch  at  all 

or  a  very  incomplete 
one,  so  that  the  coc- 
c\  geal  vertebrae  re- 
main,  after  the  union 
of  the  sacrum  with 
the  coccyx,  movable 
for  a  considerable 
time  on  each  other. 
The  ossification  of 
the  spinal  column 
F";  ""o'V.hhv'  begins  at  the  end  of 

Vertebra.     1.  l.   Body    2,  8,  epipay-       ° 

the    second    month. 

and  reaches  the   sa- 

crum  at  the  fifth      In  the  seventh  week  there  first  arises 

in  either  half  arch  a  point  of  ossification.  Shortly  there- 
after, in  each  vertebral  body,  a  single  centre  is  formed 

Out    of    two   originally    separate    portions.      In    the    fifth 

month  of  foetal  life  the  ossifying  points  reach  the  surface 
oi  the  cartilage  in  the  lumbar  vertebras.  The  usual  five 
vertebra' of  the  s'irnnii  are  each  formed  of  three  parts, 
but  in  the  first  three  or  four  vertebrae  there  also  arise, 
m  the  sixth  to  the  eighth  month,  accessory,  rib-like 
portions,  which  are  attached  to  the  lateral  anterior  parts. 
Rosenberg  has  observed  in  the  last  vertebra,  and  also  in 


the  coccygeal  vertebrae,  that  the  i"i i- 1  laying  down  of  the 
cartilage  i- bilateral.  This,  doubtless,  explains  the  two 
-i  parate points  of  ossification  which  have  been  described 

at  the  posterior  end  of  the  lowest  coccygeal  vertebra  of 
a  girl  of  ten  year-.  Fehling  remarks  that  the 
point  oi  the  first  sacral  vi 
higher  in  front,  that  of  the  fourth 
higher  behind.  At  birth  this  differ- 
ence in  height  equals  one  millimetre 
(seel  ig.  Vi 

The  lateral  portions  of  the  sacrum 
are  first  laid  down  in  the  third  month, 
and  first  curved  forward  notably  in 
the  sixth  month.  The  longitudinal 
curve  of  the  sacrum  begins  in  the  mid- 
dle of  the  third  month.  As  the  lum- 
bar  vertebra'   commence  to   ossify  in 

the    fourth    month   of   fcetal    life,"  the 
t  i<;.     2.s'.i, —  I levelop-  i  ,  -     ,       .  ,       . 

„„.,„,  ,    arches  are  at  birth  almost  completely 

1.     1,     Centres     f..r   Ossified,  and    become  quite  so  al 

:  2.  2.  arUon-  weeks  after  birth,  closing  in  behind  at 

eluphyses^  :       "'   tlle  end   of  the  first   year,  and   uniting 

with    the    bodies   of   the   lower  lumbar 

vertebras  at  the  end  of  the  third  year.      Then  the  spinous 

processes  of  these  vertebrae  are  also  ossified. 
Besides  the  three  principal   points  which   form  the 

masses  of  the  vertebra-  there  are  others  added  in  later 
years.     The  first,   for  the  mammillary  processes  of  the 

lumbar  vertebra'  ;  second,  for 
the    tips    of    all    the    spinous 

processes    (about    puberty); 

third,  tips  of  the  transverse 
processes  (these  two  last  may 
be  single  or  double);  fourth, 
connected  with  the  articular 

pri  icesses  ;   tilth,  at    the    ends 

of  the  bodies  of  the  vertebrae 
as    epiphyseal    plates.      All 
these  nuclei  first  appear  be- 
tween eight  and  fifteen  years, 
and  begin  to  unite  about  the 
fifteenth  year  with  the  main 
body.      At     the    end     of    the 
fourth   foetal    month    the   sa- 
cral vertebrae  of  the  foetus  de- 
crease*in  breadth  from  above 
downward     (standing     posi- 
tion).    The   ossified    spinous 
process  of  the  first  sacral  vertebra  unites  in  the  third  year 
after  birth  :  of  the  second  vertebra,  in  the  tilth  year;  of 
the  third,  sixth  year  ;  of  the  fourth,  in  the  eighth  year. 
The  union  of  the  middle  piece  with  the  wings  oci 
the  lower  sacral  vertebrae  in  the  third  year  ;  in  the  upper 

between  the  fifth  and 
fourteenth  years.  Tile 
sacral  vertebrae  also  re- 
ceive, after  puberty, 
bony  epiphyseal  plates. 
The  coccyx  obtains  its 
first  bony  nucleus  in  the 
upper  vertebra  before 
birth  ;  in  the  second  ver- 
min the  first  to 
the  fifth  year:  in  the 
third,  during  the  sixth  year; 
and  in  the  fourth,  from  the  tenth 
to  the  fourteenth.  There  are 
i  ti\e  coccygeal  vertebra'. 
Rosenberg  noted  that  when  the 
sacrum  ends  with  the  twenty- 
ninth  vertebra  there  were  six 
coccygeal  vertebra'.  The  union 
of  the  coccygeal  verteb: 
curs  in  some  persons  at  fifteen 
years. 
In  the  ossification  of  the  re- 
maining portions  of  the  pelvis,  there  ate  evident  traces 
Of  tin  original  rod-like  character  of  the  bones  which 
compose  it  (see  Fig.  2792),  each  separate  bone  having  a 


Flo.  2700     Secondary  P<>inta  ol 
;uiuii  of  the  Ilium. 


Fio.  8791.— Ossification  of  the 

Ilium    liy   Ibtee    Primitive 
Points. 
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primitive  centre  which  may 
be  considered  as  correspond- 
ing to  the  diaphysis  of  a  long 
bone,  and  secondary  centres 
at  the  extremities,  corre- 
sponding to  the  epiphyses. 
There  are,  besides,  certain 
other  centres  which  might 
be  called  tertiary  or  acces- 
sory, relating  to  modifica- 
tions introduced  by  the  pull 
of  muscles. 

The  primitive  centres  are 
shown  in  Fig.  2791.     That 

for  the  ilium  appears  in   the  Tig.   2792.— Innominate    Bone    of 
third  or  fourth   month,    for       Alligator,  showing  the  Rod-like 

the  ischium  in  the  fourth  or 

fifth  month,  for  the  pubis 

from  the  fifth  to  the  seventh  month.     The  three  bones 

radiate  from  the  acetabular  cavity,  being  separated  at  the 


Character  of   the    Separate   Ele- 
ments. 


Fig.  2793.— Pelvis  of  the  Horse, 

bottom  of  the  cup  by  a  triradiate  or  Y-shaped  piece  of 
temporary  cartilage.     At  birth  nearly  the  whole  of  the 

■A. 


Fig.  2794.— Pelvis  of  a  Gorilla. 


acetabulum  is  cartilaginous,  as  are  also  the  peripheral  ex- 
tremities of  the  three  segments,  viz. :  the  crest  of  the  ili- 


Fig.  2795. — Diagram  of  European  Pelvis,  seen  from  above.     (Garson). 


um.  the  tuberosity  and  ramus  of  the  ischium,  the  body 
and  inferior  ramus  of  the  pubis. 

From  the  sixth  to  the  fourteenth  year  ossiric  nuclei 
begin  to  appear  in  the  Y-cartilage  (epiphyses  juncture). 


Fig.  2796. — Pelvis  of  an  Andaman  Islander.     (Garson). 

One  of  these,  belonging  to  the  pubic  bone,  may  remain 
separate  for  some  time,  aud  even  persist  in  adult  life  as 
a  cotyloid  bone  (os  acetabuli),  crowding  the  pubis  out 
from  participation  in  the  acetabular  cavity.  The  com- 
pletion of  that  cavity  usually  takes  place  by  the  eigh- 
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FlG.  2797. — Pelvis  of  a  Young  Maori.     (Hennig.) 

teenth  year,  by  the  junction  of  the  epiphyses  with  the 
main  bones. 

The  marginal  epiphyses  are  formed  at  the  crest  of  the 
ilium,  the  tuberosity  of  the  ischium,  and  the  symphysis 


Fig.  279S.— Pelvis  of  a  Negress.     (Hennig.) 

pubis.     These  are  shown  in  Fig.  2791.     They  unite  from 
the  twenty-third  to  the  twenty-fifth  year. 
Accessory  centres  are  found  for  the  anterior  superior 
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Iliac  spine,  the  spine  oi  the  ischium  and  ol  the  pu 
and  for  the  Ileo  pectineal  einin 

l  pon  comparing  the  human  pelvis  with  that  of  lower 
animals  we  come  to  Bee  thai  its  peculiarities  are  such  as 
are  entailed  by  the  uprighl  position.  The  original  char- 
acteristic of  the  Innominate  bone,  as  three  separate,  rod- 


Fig.  279!).— PelviB  of  an  Aino.     (Hcnnig.) 

like  bones  united  at  the  acetabulum,  is  shown  in  a  strik- 
ing manner  in  the  alligator's  pelvis  (Fig.  ~T92). 

This  is  also  indicated  by  the  ossification  of  the  pelvis ; 
for  the  accessory  points  at  the  crest  of  the  ilium,  at  the 
s\  inph;  sis  pubis,  at  the  tuberosity  of  the  ischium,  and  in 
the  acetabular  cavity  may  be  considered  as  terminal  epi- 
physes, similar  to  those  which  are  usually  found  upon 
long  bones.  Even  in  the  higher  mammalia  the  rod-like 
character  of  the  bone  remains  to  a  considerable  extent, 
as  will  be  seen  by  Fig.  2793. 

In  animals  that  have  to  support  the  weight  of  an  ex- 
tremely   heavy    body   (elephant,    mastodon),    the   pelvis 


Fkj.  2800.— Pelvis  of  an  Individual  belonging  to  the  Stone  Age.     (Hen- 
nig.) 

Hares  out  laterally  into  a  strengthening  arch.  When 
the   uprighl    position    begins   to   be  assumed,   the  lateral 

expansions  become  necessary  for  the  support  of  the  vis- 
cera.    The  amen,  posterior  diameter  remains  longer. 

In  very  low  human  races  certain  characters  are  found 
which  appear  to  be  reversive  thai  is  to  say,  like  the 
nearest  higher  mammalia.     Pigs.  8795  and  2796  show  a 

diagram  of  the  pelvis  of  an  Andaman  islander,  as  com- 
pared with  that  of  a  European.     Figs.  2797,  2798,  2799, 

and  2HO0  are  also  examples.  Frank  /.'■■■ 

PEMPHIGUS.  Pemphigus  is  B  disease  of  the  skin 
characterized  by  the  appearance  of  watery  blebs,  varying 
in  size  and  number,  coming  out  in  successive  crops,  and 
usually  running  a  chronic  course. 

A  form  of  acute  pemphigus  is  described  by  some 
writers,  in  which  one  or  more  crops  of  bulbs  appearand 

run  a  rapid  course,  usually  accompanied  by  more  or  less 
fever.  The  variety  does  not  appear  to  have  been  accu- 
rately   distinguished   from   other   forms  of  skin   disei 


Pemphigus    i~    usually  divided    into  two   varieties_pCm. 

phigus  vulgaris  and  pemphigus  foliaceus. 

Femphigut  mdj  imonly  begins  with  symptoms 

of  fever,  chills,  and  frequent  pulse,  malaise,  vomiting; 
etc.  The  fever  is  apt  to  continue  with  the  eruption,  tak- 
ing on  a  r<  mittent  type,  falling  oil  with  the  diminution 
of  the  eruption,  and  startii  ain  with  a  fresh  out- 

break. 

The  first  symptom  is  usually  the  appearance  of  Hat, 
papular  lesions,  or  quaddels,  like  the  eruption  of  erythema 
multiforme;  and  from  these  lesions,  or  occasionally  di- 
rectly from  the  sound  skin,  spring  the  tense,  firm  bulla), 
varying  in  size  from  thai  of  a  pea  to  that  of  a  hen 
and  tilled  at  first  with  clear  serum,  which  afterward  be- 
comes cloudy. 

The  number  of  lesions  present  at  any  one  time  varies 
from  one  or  two  to  fifty  or  a  hundred  ;  their  distribution 
is  usually  irregular.  When  the  lesions  show  themselves 
in  groups,  or  according  to  a  circulate  arrangement,  and  es- 
pecially when,  in  connection  with  this,  they  are  anoma- 
lous in  character  or  course,  or  are  accompanied  bj 
itching,  there  may  be  reason  to  suspect  the  disease  t.,  be- 
other  than  typical  pemphigus. 

The  individual  lesions,  once  fully  developed,  retain  their 
original  size  or  grow  by  the  addition  of  fresh  lesions  to 
their  periphery,  or  occasionally  increase  in  diameter  and 
run  a  typical  course.  Their  contents,  at  first  as  clear  as 
water  or  wine,  yellow,  or  occasionally  tinged  with  blood, 
soon  become  cloudy,  and,  after  a  day  or  two,  turbid  and 
purulent  ;  the  cover  of  the  bleb  dries  up  as  such,  or  forms, 
after  bursting,  a  crust  with  the  exudative  material  and 
blood.  After  this  crust  has  separated  the  newly  o 
skin  is  at  first  bluish-red,  and  then  becomes  pigmented, 
the  brown  color  lasting  some  weeks. 

The  process  goes  on  in  the  manner  mentioned,  the  in- 
crease in  fever  and  the  eruption  of  erythema  and  blebs 
alternating  with  remissions.  When  tin-  blebs  and  crust! 
are  thickly  crowded  together,  ami  have  become  separated 
by  the  more  recent  exudate,  the  skin  over  large  areas  In- 
comes hot,  (edematous,  painful,  and  marked  by  lym- 
phangitis, sometimes  complicated  by  adenitis. 
the  subjective  symptoms  may  be  mentioned  mi 
burning  and  itching  in  and  about  the  lesions,  pain  and 
tension  in  places  where  the  crusts  are  thick  or  the  corium 
exposed,  sleeplessness,  want  of  appetite,  and  thirst  dur- 
ingthe  stage  of  exacerbation.  The  patienf  becomes  muea 
exhausted  by  the  persistence  of  the  fever  and  other 
symptoms. 

At  the  end  of  from  two  to  six  months  the  pn 
ended,  the  blebs  cease  to  form,  the  fever  abates,  and  the 
patient  recovers  bis  strength  and  appetite.  There  may 
n<  vei  be  a  return  of  the  affection  ;  but  more  commonly 
the  disease  attacks  the  patient  again  after  the  lapse  of 
some  months  or  a  year,  and  ends  with  tin-  second  attack. 
<  )i  easionally  the  attacks  Succeed  each  other  with  di 
ing  intermissions  until  the  process  becomes  a  continuous 
one.  Still  milder  forms  of  the  disease  are  at  times  met 
with,  in  which  there  is  no  fever,  and  only  a  few  lesions 
come  out  with  each  remission  :  or  one  or  two  blebs  may 
come  out  daily  for  years  ;  or.  very  rarely,  there  are  cases 
in  which  the  eruption  shows  itself  only  in  some  circum- 
scribed area,  a  few  blebs  appearing  upon  the  bluish,  cool 
skin  of  the  nose,  fingers,  or  toes. 

On  the  other  hand,  malignant  forms  of  pemphigus  are 
occasionally  met  with.  Qreal  numbers  of  blebs,  frequent 
recurrence  or  continual  eruption  of  new  lesions,  perma- 
nent and  continued  fever,  and  rapid  failure  of  strength 
are   here    met  with.      The  severe  form   of  the  disease  is 

sometimes  characterized  by  a  change  from  pemphigus  vut 

garis  to  pemphigus  foliaceus,  in  which,  instead  of  raised 

blebs,  the  corium  appears  red  and  raw.  or  covered  with 
gangrenous  or  croupous  exudation.  Occasionally  vege- 
tations show  themselves  on  the  raw  patches.  These 
Forms  of  pemphigus  may  terminate  favorably,  but  they 

are  apt  to  be  m  rious  or  fatal. 

Pemphigus  pruriginOSUS  must  be  classed  among  the 
more  severe  forms  of  the  disease.  The  severe  itching 
which  characterizes  this  form  not  only  pulls  down  the 
patienl  bj   interfering  with  sleep,  but  gives  rise  to  char 
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acteristic  external  symptoms  resulting  from  the  rubbing 
and  tearing  of  the  early  urticaria-like  lesions  before  bulla' 
have  had  time  to  form.  Few  bulla-  are  therefore  to  be 
seen,  but  excoriations,  crusts,  and  eczematous  patches, 
with  stripes  and  spots  of  pigment  scattered  irregularly 
over  the  skin,  give  a  picture  unlike  the  other  forms 
of  the  disease  (Kaposi).  Some  American  writers  include 
this  form,  justly  1  think,  among  the  varieties  of  Derma- 
titis herpetiformis. 

Pemphigus  foliaceusis  characterized  by  the  formation 
of  flaccid  bullae,  the  scant}'  contents  of  which  hang  in 
the  most  dependent  parts.  The  lesions  spread  on  their 
periphery,  where  the  skin  is  constantly  becoming  loose 
and  separating.  Larue  areas  of  denuded  corium  are 
gradually  formed,  which  become  coated  with  a  thin,  var- 
nish-like covering  of  attenuated  epidermis.  This  cracks 
in  all  directions,  and  the  condition  of  the  patient,  whose 
least  movement  causes  some  fissure  of  the  skin,  becomes 
pitiable  in  the  extreme.  This  form  of  pemphigus  is  al- 
most always  fatal  sooner  or  later. 

Either  variety  of  pemphigus  may  attack  the  mucous 
membrane  of  the  mouth,  vagina,  etc.  When  single 
blebs  occur  on  the  buccal  mucous  membrane  only  a 
transitory  inconvenience  is  caused,  although  when  the 
epiglottis  is  involved  there  is  some  danger  of  suffocation. 
When  numerous  lesions  occur  in  the  mouth,  about  the 
fauces,  etc.,  the  patient's  condition  becomes  most  piti- 
able ;  neither  food  nor  drink  can  be  swallowed,  and 
death  is  apt  to  result.  When  the  croupous  form  of  pem- 
phigus occurs  on  the  eyelids  and  conjunctiva,  blindness 
may  result.  Fortunately  these  forms  of  the  disease  arc 
most  rare,  as  is  also  pemphigus  of  the  air-passages. 

The  bleb  of  pemphigus  is  a  very  superficial  lesion, 
much  more  so  than  the  vesicle  of  herpes,  eczema,  etc.; 
it  rarely  leaves  a  scar. 

The  extreme  rarity  of  the  disease  (only  89  cases  in 
58,617,  orO.lol  per  cent.,  in  the  statistics  of  the  American 
Dermatological  Association),  and  the  diversity  in  the 
course  of  the  disease  and  the  symptoms  shown,  have  pre- 
vented, thus  far,  any  reasonable  etiological  hypothesis 
from  being  brought  forward.  It  seems  probable,  how- 
ever, that  disease  of  the  nervous  system  may  play  an  im- 
portant part  in  its  causation. 

Pemphigus  is  not  contagious.  The  cases  reported  as 
such,  especially  among  children,  have  probably  been 
impetigo  contagiosa  or  eruptions  of  syphilitic  origin. 
The  employment  of  the  term  pemphigus  syphiliticus  to 
designate  the  bullar  syphiloderm  has  helped  to  cause 
confusion,  and  should  be  discontinued. 

A  form  of  epidemic  pemphigus  has  been  described  by 
Ritter  and  others,  as  occurring  among  children,  particu- 
larly in  charitable  institutions.  Though  called  exfolia- 
tive dermatitis,  the  affection  has  marked  affinities  with 
pemphigus  foliaccus.     It  is  very  fatal. 

The  diagnosis  of  pemphigus  is  usually  not  difficult. 
The  presence  of  blebs  does  not  necessarily  indicate  pem- 
phigus, as  these  are  developed  in  other  diseases  and  by 
artificial  means  (see  Dermatitis  medicarrn  ntosa).  So-called 
"pemphigoid"  eruptions,  obscure  in  origin  and  nature. 
are  sometimes  met  with,  but  their  course  is  not  that  of 
pemphigus  properly  so  called  (see  Dermatitis  herpeti- 
formis). Pemphigus  is  not,  under  any  circumstances, 
to  be  confounded  with  the  bullous  syphiloderm.  The 
latter  is  a  purulent  bleb,  drying  up  into  a  thick  crust  with 
an  ulcer  underneath.  Erythema  multiforme,  in  the  bul- 
lous form,  and  impetigo  contagiosa  are  occasionally  mis- 
taken for  pemphigus.  A  reference  to  these  diseases  un- 
der their  respective  titles  will  show  their  characteristic 
points. 

The  internal  treatment  of  pemphigus  is  important. 
The  general  history  and  circumstances  of  the  case  must 
be  looked  into,  and  any  defects  of  constitution  or  cir- 
cumstances remedied.  Among  drugs,  arsenic  is  most 
potent.  Fowler's  solution,  in  doses  of  four  minims, 
thrice  daily  at  first,  increased  gradually  to  the  limits  of 
tolerance,  may  be  given.  YVine  of  iron  is  the  best  excipi- 
ent  for  Fowler's  solution  in  these  cases.  Arsenic  pro- 
duces its  effects  slowly,  and  it  should  be  persisted  in  for 
months,  if  necessary,  without  expecting  a  cure  or  even 
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amelioration  in  so  chronic  a  disease.  Quinine  is  of  value, 
and  in  some  cases  linseed  -meal,  in  ouuee  doses,  with  milk, 
has  proved  valuable.  Cod-liver  oil  and  stimulants  may 
be  required  at  times.  The  patient  should  be  allowed  to 
rest,  and  should  be  free  from  worry  and  anxiety,  so  far 
as  this  is  practicable. 

The  local  treatment  of  pemphigus  is  also  of  impor- 
tance. The  blebs  should  be  punctured  and  evacuated  SO 
soon  as  they  have  formed.  Soothing  and  astringent  lo- 
tions, and  especially  dust  hit:  powders,  such  as  that  com- 
posed of  ecplal  parts  of  oxide   of  zinc  and  Starch,  may  be 

employed.  Baths  containing  bran,  starch,  or  gelatine  may 
be  recommended  in  some  cases.     The  continuous  bath, 

in  which   the   patient    lives,  cats,  and   sleeps  for   months, 

has  been  employed  in  severecases.  Occasionally  water 
does  not  agree,  and  in  these  cases  mild  ointments,  as  that 
of  oxide  of  zinc  or  diachylon,  may  be  prescribed. 

Pemphigus,  as  has  been  intimated,  runs  an  extremely 
uncertain  course.  Relapses  frequently  occur.  When 
the  blebs  are  numerous,  flaccid,  imperfectly  formed,  and 
inclined  to  rupture,  and  when  they  are  rapidly  and  fre- 
quently formed,  the  prognosis  is  unfavorable.  Repeated 
febrile  attacks  also  indicate  an  unfavorable  tendency. 
On  the  whole,  then,  we  may  say  that  the  prognosis  of 
pemphigus  must  be  very  guarded,  as,  even  when  begin- 
ning as  a  slight  attack,  an  unfavorable  turn  may  be  taken 
and  the  case  may  end  fatally.    Arthur  Van  Harlingen. 

PENIS,  CONGENITAL  MALFORMATIONS  OF  THE. 

The  penis  is  subject  to  very  great  variations  in  size  and 
shape.  To  describe  all  the  forms  that  it  may  assume  is 
hardly  possible.  Only  those  deformities  which  are  suffi- 
cient to  impair  its  functions  or  render  the  organ  an  ob- 
ject of  special  attention  will  be  noticed. 

Absence  of  TnE  Penis. — An  interesting  case  has  been 
reported  by  Gosehler '  and  epioted  by  Guy  on. s  Gosch- 
ler  was  consulted  for  orchitis  by  a  man  of  unusual 
strength,  large,  and  well  built,  save  his  genitals.  The 
scrotum  was  perfectly  formed,  but  the  penis  was  com- 
pletely wanting,  not  the  slightest  sign  of  one  existing  at 
the  normal  situation.  The  right  testicle  and  cord  were 
normal,  but  the  left  testicle,  was  the  seat  of  an  acute  or- 
chitis. L'pon  the  anterior  wall  of  the  rectum,  at  the 
height  of  four  lines,  was  situated,  upon  the  median  line, 
a  rounded  opening  which  gave  exit  to  the  urine.  In 
front  of  the  anus,  on  the  median  line,  was  an  enlarge- 
ment which  was  compared  to  a  coek's-comh,  and  which 
swelled  whenever  there  was  genital  excitement,  to  which 
the  patient  was  very  subject.  The  erection  lasted  some 
minutes,  and  was  followed  ordinarily  by  the  discharge 
of  sperm  from  the  opening  in  the  rectum. 

Double  Penis. — The  penis  is  occasionally  double, 
though  the  recorded  cases  are  exceedingly  few.  Van 
Buren  and  Keyes  describe  a  case  in  which  two  well-de- 
veloped organs  were  attached  side  by  side  at  the  nor- 
mal position  at  the  pubic  symphysis.  They  were  both 
included  in  a  common  integument  up  to  the  glans.  Each 
glans  was  separate  and  distinct,  but  the  left  was  imper- 
vious. In  1844  M.  Velpeau  presented,  for  M.  Gorre,  of 
Boulogne,  to  the  Academie  des  Sciences,  a  child,  aged 
eight  months  and  a  half.  It  had  three  legs;  in  front  of 
the  normal  pelvis  were  two  penises,  separated  at  their 
origin  by  a  distance  of  about  four  centimetres.  The  cor- 
respondingly double  scrotum  contained  a  single  testicle 
on  each  side.  Each  penis  had  a  urethra.  The  two  canals 
appeared  to  communicate  with  a  single  bladder  ;  at  least, 
when  the  emission  of  urine  took  place,  it  issued  at  the 
same  time  and  in  the  same  quantity  from  each  urethra. 

The  prepuce  presents  very  great  variety.  It  is  some- 
times developed  on  the  under  surface  and  wanting  on  the 
dorsum;  it  maybe  unnaturally  long  or  it  may  be  entirely 
absent,  and  in  this  latter  condition  operations  have  been 
undertaken  for  its  restoration.  The  abnormalities  that 
have  any  practical  worth  are  abnormal  length  and  nar- 
row oess  of  the  foreskin,  causing  phimosis,  and  abnormal 
shortness  of  the  frsenum.  Phimosis  is  treated  of  under 
a  separate  heading. 

Abnormal  Shortness  of  the  Fu.knim. — The  frse- 
num shows  the  greatest  possible  variations  in  length  and 


561 


PrnU. 
Penis. 


REFERENCE    HANDBOOK    OF   THE   MEDICAL   BCIENi 


thickness.    Ii  maj  bo  entirely  wanting,  and  is  rarely  pree 
cut  in  cases  ol   hypospadias.     It  maj  i»-  very  thin  and 
delicate  in  structure,  so  thai  it  is  easily  torn  in  the  firsl 
coitus     The  only  form  which  realh  deserves  considera- 
tion as  a  malformation  is  an  unusual  shortness  and  thick 
ness;  a  shortness  bo  great  thai  when  the  prepuce  i 
tracted  the  frsenura   draws  upon  the  elans  in  Buch  a 
manner  as  to  cause  the  meatus  to  point  downward.     An 
angle  is  thus  produced  in  the  urethra  sufficiently  a< 
to  interfere  with  micturition.     The  tension  on  the  f«e- 
iiniii  in  these  cases  is  great!}  exaggerated  when  the  organ 
is  erect.     This  tension  maj  be  sufficient  to  render  i 
t i • » 1 1  painful  and  interfere  with  the  genital   functions. 
Occasionally  tin-  deformity  is  sufficient  to  entirely  pre- 
\ciii   emission  during   connection,   the  Bpcrmatic  fluid 
dribbling  away  after  the  erection  has  subsided.     These 
cases  are  easily  treated  by  a  slight  incision  through  the 
frsenum.     Such  n  cut,  of  course,  entirely  frees  the  elans 
from  traction,  but  it  must  be  borne  in  mind  that  a  small 
artery  run--  through  the  frsenum  which  is  occasionally  a 
little  obstinate  about  retraction,  and  may  need  tu  be  tied. 

Narrowness  of  the  Meatus.  The  meatus  is  ordin- 
arily and  normally  the  narrowest  part  of  the  urethral 
canal,  an  anatomical  peculiarity  which  permits  the  stream 
nt  urine  to  be  projected  further  than  if  the  canal  were 
uniform.  The  degree  of  narrowing  varies  very  greatly 
within  what  may  be  regarded  as  normal  limits.  K.\- 
ireine  narrowing  is  sometimes  seen,  ami  may  produce 
any  of  the  various  symptoms  that  follow  stricture  of  the 
canal  itself.  Quyon  quotes  ;t  case  of  Demarquay*  as 
follow  -  : 

A  young  man,  thirty  -i\  years  of  age,  had  an  incom- 
plete congenital  atresia  of  the  meatus  so  marked  that  an 
ordinary  probe  could  not  In-  introduced  Micturition  was 
excessively  slow,  and  performed  only  at  the  expense  of 
decided  muscular  efforts.  Excess  of  any  sort  rendered 
the  difficulty  greater.  Pressure  with  the  fingers  was  in- 
sufficient to  entirely  empty  the  canal,  so  that  there  al- 
ways remained  after  micturition  a  certain  quantity  of 
urine  which  issued  drop  by  drop  and  soiled  his  clothes. 
Without  known  exciting  cause  other  than  the  congenital 
deformity  of  tin-  meatus,  an  allseeds  formed  at  the  perineo- 
scrotal angle,  which  was  followed  by  a  fistula.  To  cure 
the  fistula  it  was,  of  course,  necessary  to  give  free  exit 
to  the  urine  at  the  meatus.  At  the  operation  Demarquay 
found  the  atresia  so  nearly  complete  that  it  was  impos- 
sible to  introduce  even  the  finest  probe.  Maintaining 
the  meatus  at  a  proper  size  caused  the  tislula  rapidly  to 
contracl  and  heal. 

Complete  [mperforation. — The  urethra  may  lie  oc- 
cluded at  any  point — at  the  meatus  by  integument  alone, 
by  mucous"  membrane,  by  transformation  of  any  segment 
01  the  urethra  into  a  solid  cord,  and  perhaps  by  simple 
agglutination  of  the  urethral  walls.  Attention  is  early 
attracted  by  the  efforts  made  by  the  infant,  and  by  its  e\ 
pressions  of  pain.  Meconium  is  passed,  but  otherwise 
the  napkins  are  not  wet.  During  the  straining  of  the  in- 
fant the  penis  swells,  assumes  a  half  en-ei  condition,  and 
the  distended  urethra  makesa  verj  appreciable  enlarge 
men!  on  the  under  surface,  It  i-  possible,  during  tne 
momentary  dilatation  of  the  urethra  behind  the  obstruc 
lion,  which  accompanies  the  straining  of  the  infant,  to 
determine  the  point  at  which  the  obstruction  is  seated. 
Guj  on  lays  especial  stress  upon  the  value  of  the  know  1- 
gained  bj  examination  during  the  child'-,  efforts,  in 
attempt-  to  remedy  the  detect  icy  surgical  means.  In  the 
Lancet  of  lvTl  Dr  Grubb,  of  Waterbeach,  described  a 
case  of  imperforate  urethra.  When  twelve  hour-  old  the 
infant  had  not  passed  water.  The  glans  was  swollen  into 
a  round  knob  and   the   prepuce   retracted,  but  no  meatus 

nor  anj  depression  to  mark  its  site  could  be  found.     An 
incision  was  made,  and  an  attempt  made  to  pass  a  probe, 
but  without  immediate  result      A  lew  hour--  later,  how 
ever,  the  bed  was  saturated  with  urine,  which  was 
ward  seen  to  issue  from  the  site  of  the  incision.     Bi 
the  incision  the  infant  was  vomiting,  bail  a  weak  pulse, 
and  was  apparently  dying.     In  reply  to  Dr.  Grubb's  com- 
munication,  Dr.  Arthur  \\     Edis  reported  a  case  from 
the  British  Lying-in  Hospital.     After  twenty  four  b 


the  child  was  restless  ami  apparently  in  pain,  and  | 
passed  no  water.  The  prepuce  was  imperforate  and  ad- 
herent to  tin  glans.  A  small  crucial  incision  was  made, 
and.  after  a  prolonged  trial,  a  probe  was  made  to  trav<  i 
the  direction  of  the  urethra.  The  impression  ci 
was  that  the  walls  of  ihe  urethra  were  firmly  adherent 
for  about  an  inch.  After  the  probe  had  travelled  that 
distance  a  jet  of  urine  followed. 

Guyon  cites  a  case  ol  Dr.  Gourdon  in  which  both  orl« 
flees  were  impervious.  The  meatus  was  obliterated  I 
slightly  resisting  membrane,  which  was  recognized  and 
punctured  soon  after  birth.  Fourteen  hour-  alter  birth 
the  infant  bad  passed  no  water  and  a  catheter  was  intro- 
duced. It  penetrated  to  the  neck  of  the  bladder,  when  it 
was  arrested.  After  withdrawal  and  a  repeated  attempt, 
made  with  care,  Dr.  ('•.  was  persuaded  that  an  abnormal 
obstacle  oppo-ed  the  advance  of  the  catheter,  and  appiii  d 
some  force  to  the  catheter.  After  a  sensible  resists] 
the  instrument  passed  abruptly  into  the  bladder.  On 
it-  withdrawal  the  urine  followed  with  great  force. 

In  many  ol  the  cases  in  which  the  urethra  is  occluded 
there  exists  a  Still  furl  her  anomaly .  but  one  which  maj 
regarded  as  compensatory,  in  the  existence  of  an  abnor- 
mal orifice.  Such  an  orifice  ma\  be  situated  in  the 
urethra,  behind  the  impen  ion-  portion,  or  in  connection 
with  the  bladder.  Some  of  the  cases  of  hypospadias  are 
included  under  the  first  bead.  In  other  cases  the  urethra 
opens  into  the  rectum,  a-  in  Ihe  case  already  described  in 
which  the  penis  was  entirely  wanting.  A  continued  pa- 
tency of  the  urachus  sometimes  occurs  in  connection  w  itk 
imperforate  urethra.  When  no  escape  lor  the  urine  is 
provided,  the  effect  upon  the  urinary  s<  cretin^  and  retain- 
ing apparatus,  even  before  birth,  may  be  very  serii 
Simp-on  reported  a  case  in  which  the  urethra  was  imper- 
forate mar  the  prostate,  and  the  bladder  was  ruptured. 
Behind,  at  the  summit,  was  a  perforation  about  which 
the  vesical  walls  were  atrophied,  as  if  in  consequence  of 
excessive  dilatation.  In  a  case  of  Fearn's  Ihe  ureter,  when 
inflated,  was  nearly  an  inch  in  diameter,  and  the  secret- 
ing portion  of  the  kidneys  was  much  attenuated,  owing 
to  the  distention  the  pelves  bad  undergone.  In  this 
ter  case  the  distended  bladder,  due  to  an  imperforate 
urethra,  bad  rendered  delivery  exceedingly  difficult. 

Hypospadias  {v*b,   beneath;    <r*aw.    1   draw)   is   the 
name  applied  to  that  deformity  which  is  characterized  by 

an  absence  of  some  porti t    the  lower  wall  of  the 

urethra.     Usually  the  portion  of  the  urethra  anterior  to 

the  al rmal   opening  i-  simply  a   groove  with  its  i 

cavity  downward,  the  mi-placed  meatus  occurring  any- 
where in  from  of  the  membranous  urethra.  1I\  | 
i-  generally  described  as  of  three  varieties,  though  the 
distinction  i-  made  for  purposes  of  description.  In 
the  first  form  the  urethra  open-  al  the  base  ol  Ihe  glans  : 
in  the  second,  at  some  poinl  between  the  elans  and  the 
peno-scrolal  angle;  in  the  third  form  the  scrotum  is  di- 
vided antero  po-ieriorly  along  the  line  of  the  raphe  and 
closely  resembles  the  vulva,  the  urethra  opening  between 
the  lips  of  the  division. 

The  first  form,  or  glandular  hypospadias,  appear-  un- 
der numerous  varieties;  most  commonly  the  deformity 
consists  in  an  opening  into  the  urethra,  beneath  the  gla 
at  the  spoi  where  the  fraenum,  which  is  absent,  ought  to 
be   inserted  ;   the  glans   i-  deeply  grooved   by  a  sinus. 
which  represents  the  upper  wall    of  the  urethra.     It  is 
not  very  uncommon  to  see  what  appears  to  be  a  double 
meatus,  the  upper  one   being  simply  a  short 
the   lower  opening,    which   is  often   very   small,   com- 
municating with  the  urethra.     Occasionally  Ihe  glai 
perforated  by  the  urethra,  but  the  meatus  itsell  is  closed, 
and  a  little  fistulous  opening  is  situated  at  its  base  through 
which  the  urine  passes.     A  case  has  recently  come  under 
m\  observation  in  which  the  frsenum,  a-  well  as  the  glans, 
w  as  divided. 

The  second  form,  or  penile  hypospadias,  includes 
ca-e-  in  which  the  abnormal  opening  is  situated  in  the 
penis  itself,  between  the  glans  and  the  penoscrotal  angle, 
but  without  division  of  the  scrotum.  It  i-  the  rarest  of 
the  three  forms,  and  it  is  hardly  possible  to  say  at  what 
point  the  opening  is  most  frequent.     The  size  of  the  ori- 
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fice  is  variable.  It  maybe  so  small  as  to  cause  symp- 
toms of  stricture,  exactly  as  in  atresia  of  the  normal 
meatus.  There  may  be  double  openings.  The  urethra 
anterior  to  the  misplaced  meatus  is  ordinarily  trans- 
formed into  a  gutter  by  the  absence  of  its  under  "portion. 
Sometimes  the  canal  is  preserved  intact  in  front  of  the 
opening,  when  the  deformity  might  properly  be  called 
congenital  fistula. 

Iu  the  third  form  (the  perineoscrotal)  the  penis  is  very 
imperfectly  developed,  almost  rudimentary,  and  the 
urethral  opening  occurs  under  the  pubes,  between  the 
two  halves  of  the  bifid  scrotum.  The  inner  sides  of 
the  divided  scrotum  are  in  contact,  and  are  kept  con- 
stantly moist  and  reddened  by  urine,  so  that  the  resem- 
blance to  a  vulva  with  hypertrophied  clitoris  is  very 
close.  This  is  the  deformity  which  is  often  taken  for 
hermaphroditism.  The  amount  of  deformity  of  the  penis 
varies  greatly.  In  extreme  cases  the  rudimentary  organ 
is  curved,  with  the  concavity  downward.  The  remains 
of  the  urethra  form  an  inelastic  band,  shorter  than  tin- 
upper  portion  of  the  organ  which  curves  around  it. 
The  organ  is  thus  doubled  and  bent  in  such  a  manner  as 
to  place  the  glans,  which  points  downward  and  back- 
ward, between  the  two  pouches  of  the  scrotum.  This 
condition  interferes  very  decidedly  with  erection,  and 
renders  the  generative  function  impossible.  The  urine  is 
always  under  the  control  of  the  will,  that  is,  there  is  no 
incontinence.  It  is  ejected  with  force,  but  in  an  im- 
proper direction,  so  that  patients  are  obliged  to  assume 
the  sitting  positiou  during  micturition  to  avoid  soiling 
their  clothes.  The  same  condition  as  to  curvature  and 
the  effects  of  the  deformity  on  erection  and  micturition 
exists  in  a  modified  degree  in  some  cases  in  the  second 
class,  the  penile  hypospadias.  The  urethral  band  is  not 
the  only  cause  of  the  vicious  form  of  the  penis.  J.  L. 
Petit'1  gives  an  account  of  the  dissection  of  the  cadaver  of 
a  person  affected  with  hypospadias.  He  inflated  the  cor- 
pora cavernosa,  producing  the  same  curvature  described 
above  as  occurring  during  erection,  and  found  the  urethra 
very  short  and  incapable  of  extension.  He  separated  it 
carefully  from  the  corpora  cavernosa,  but  iu  spite  of  that 
operation  the  cavernous  bodies  lengthened  themselves 
but  little,  the  penis  remained  curved.  Having  separate! I 
them  from  all  other  parts,  and  drawing  upon  both  ends. 
he  found  it  impossible  to  lengthen  them.  Blowing  them 
up  anew  the}'  took  again  the  original  curve,  which  he  at- 
tributed to  a  ligamentous  band  which  remained  at  the 
place  from  which  he  had  removed  the  urethra.  He  sepa- 
rated all  of  that  baud  possible  without  opening  the  cor- 
pora, and  cut  transversely  the  fibres  that  he  could  not 
renlove,  in  spite  of  which  the  curve  remained.  He  then 
dried  the  corpora,  while  still  inflated,  and  afterward  cut 
the  one  longitudinally,  the  other  transversely,  and  found 
that  their  cells  were  smallest  nearest  the  urethral  side, 
gradually  enlarging  toward  the  convex  side,  where  they 
were  largest.  Whether  this  was  the  original  conforma- 
tion of  the  cells,  or  whether  the  cells,  confined  by  the 
urethral  band  on  one  side,  and  comparatively  free  on  the 
other,  had  gradually  acquired  this  vicious  shape  as  there- 
suit  of  growth,  it  was  impossible  to  determine. 

The  diagnosis  of  perineo-scrotal  hypospadias  is  not  al- 
ways easy  in  the  young  child,  especially  if,  as  sometimes 
happens,  the  testicles  fail  to  descend  and  the  scrotal 
pouches  are  empty.  In  such  cases  it  is  necessary  to  ex- 
plore the  rectum  to  establish  the  presence  or  absence  of 
the  uterus.  Errors  occur  even  when  the  testicles  are  eas- 
ily found,  if  attention  is  not  attracted  to  them.  An  in- 
teresting example  of  such  a  failure  to  recognize  the  sex 
occurred  to  Tillaux.5  He  was  asked  to  superintend  the 
application  of  a  truss  upon  a  young  girl  of  twelve  years. 
Iu  examining  the  hernia,  which  had  existed  for  a  few  days 
only,  he  noticed  that  the  labium  majus  of  that  side  was 
a  little  voluminous.  He  felt  of  it,  and  established  the 
presence  of  a  little  ovoid  tumor,' which  he  took  at  first 
for  a  little  cyst.  Instinctively  he  felt  of  the  other  side, 
and  there  discovered  a  similar  ovoid  body.  He  imme- 
diately asked  for  a  methodical  examination,  and  estab- 
lished* the  fact  that  the  supposed  girl  was  really  a  hypos- 
padiac  boy.     The  child  had  always  refused,  according  to 


the  mother's  story,  to  take  part  in  the  amusements  proper 
to  its  supposed  sex. 

The  treatment  of  hypospadias  differs  according  to  the 
character  and  extent  of  the  deformity.  I  have  myself 
seen  one  case  in  which  an  abnormal  opening  occurred  at 
the  base  of  the  glans;  the  glans  itself  was  traversed  by 
the  urethra,  but  the  meatus  was  closed  and  the  urine  all 
escaped  by  the  abnormal  opening  ;  it  was  only  necessary 
to  establish  a  meatus  at  the  proper  position  to  cause  the 
hypospadiac  orifice  to  close.  Such  cases  offer  little  diffi- 
culty ;  but,  unfortunately,  they  are  not  the  most  common. 
When  the  glans  is  fissured  and  the  opening  of  the  ure- 
thra sufficient,  it  is  not  best  to  interfere.  Bouisson  6  is 
said  to  have  succeeded  in  correcting  the  curvature  by  in- 
cising the  fibrous  envelope  of  the  corpora  cavernosa,  but 
the  dissection  of  Petit  shows  that  incisions  cannot  always 
succeed.     Plastic  operations  can  seldom  be  of  service. 

Epispadias  consists  iu  a  congenital  opening,  more  or 
less  extended,  of  the  upper  wall  of  the  urethra.  This 
deformity  exists  always  in  connection  with  extrophy  of 
the  bladder,  but  also  occurs  when  the  anterior  wall  of 
the  bladder  is  perfect.  Epispadias  is  sometimes  spoken 
of  as  a  first  degree  of  extrophy  of  the  bladder.  When 
vesical  extrophy  exists,  epispadias  is  a  consequence  of 
the  more  serious  deformity,  but  epispadias  alone  can 
hardly  be  regarded  as  having  any  relation  to  extrophy. 
Compared  to  hypospadias,  epispadias  is  rare,  in  the  pro- 
portion of  one  case  of  epispadias  to  three  hundred  of 
hypospadias.  The  explanation  of  the  formation  of  epis- 
padias is  by  no  means  simple.  A  mere  arrest  of  develop- 
ment is  not  sufficient  to  explain  the  situation  of  the  ure- 
thra upon  the  dorsum.  Professor  Thiersch  considers  the 
following  three  points  essential  to  the  malformation  :  the 
pelvis  closes  too  late  ;  the  urethra  proceeds  too  rapidly 
and  too  early  forward  and  above  ;  in  consequence  of  the 
too  late  closure  of  the  pelvis  the  genital  tube  likewise 
develops  too  late,  and,  therefore,  is  situated  beneath  the 
urethra.  According  to  this  opinion  the  transverse  sec- 
tion of  an  epispadiac  penis  shows  its  constituent  parts  in 
a  reverse  situation,  the  split  urethra  above,  immediately 
beneath  it  a  rudimentary  corpus  spongiosum,  and  the 
corpora  cavernosa  lowermost.  Bergh,  of  Copenhagen, 
has  minutely  examined  and  published  an  account  of  a 
case  which  illustrates  this  reversal  of  the  different  parts 
of  the  organ  ;  the  dorsalis  penis  artery  ran  along  the 
lower  surface.  Thiersch  gives  a  figurative  representation 
of  the  condition  as  follows  :  Let  the  tube  formed  by  the 
back  of  a  small,  thick  book  (back  downward)  represent 
the  urethra,  and  each  half  of  the  book  a  corpus  caver- 
nosum.  Now  open  the  book  so  widely  as  to  bring  the 
outer  surfaces  of  the  covers  into  contact,  and  the  situa- 
tion of  the  tube  will  be  on  top.  Let  the  tube  be  slit  on 
top  and  the  epispadias  is  complete. 

Epispadias  may  be  described  as  appearing  in  two  va- 
rieties or  degrees — complete  or  incomplete  ;  the  latter 
form  may  be  limited  to  the  glans  or  involve  a  variable 
portion  of  the  canal.  Complete  epispadias  is  the  most 
frequent  variety.  The  groove  is  complete,  extending 
from  the  pubes  to  the  extremity  of  the  glans,  though  it 
may  not  be  equally  deep  and  pronounced  through  its 
whole  length,  being  deepest  toward  the  pubes.  Occa- 
sionally a  transverse  bridle  exists  just  behind  the  glans, 
thrown  across  the  urethral  gutter  like  a  bridge.  The 
urethral  mucous  membrane  discloses  a  large  number  of 
lacuna?  and  follicles.  The  posterior  opening  often  ad- 
mits the  finger.  The  penis  is  usually  curved  upward, 
and  the  development  of  the  organ  varies  very  greatly. 
Incontinence  is  not  uncommon.  In  some  cases  in  which 
the  power  of  retention  is  perfect  the  stream  has  little 
force,  though  the  disturbance  of  function  is  less  than 
often  occurs  in  cases  of  hypospadias.  The  genital  func- 
tion is  usually  incompletely  or  imperfectly  performed. 

Incomplete  epispadias  may  be  confined  to  the  glans.  or 
the  superior  wall  of  the  urethra  may  be  wanting  along 
a  portion  of  the  body  of  the  penis. 

Plastic  operations" for  the  relief  of  the  deformity  have 
been  performed  with  success. 

Double  Urethra.— The  existence  of  a  true  double 
urethra  has  never  been  established  save  in  the  rare  cases 
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of  double  penis.  Additional  openings  upon  the  glans  oc- 
cur often  enough,  bul  they  ordinarily  communicate  with 

,/.  sac  only,     in  these  cases  the  lower  openin 
the  true  meatus      Occasionally,  bu(  oth  open 

e  exit  i"  urine.     \  idol  Baw  a  Bubjecl  h  ith  tl 
openings;  two  pierced  the  giant    the  third  was  a1  the 
base  or  the  fraBnum,  and  was  the  largest.      Winn   the 
urine   was  Btronglj  projected  ii  passed  through  all  of 
the  three  openings. 

There  are  al  leasl  two  cases  on  record  of  an  abnormal 
Bubcutaneous  passage  situated  on  the  dorsal  surfaci 
extending  from  the  glans  to  the  symphysis;  neither  of 
them  communicated  with  the  urethra  One  of  them 
showed  after  coitus  a  little  discharge,  which  was  supposed 
to  be  prostatic.  In  both  these  cases  the  abnormal  pas 
was  the  seat  of  a  gonorrhoea.  In  the  An  mil  is  <hx  \fn  'tniits 
da  Orga  for  March,  1886,  Dr.  Louis 

Poisson,  of  Nantes,  reports,  under  the  name  of  "doi 

i  i.i,'  a  case  which  appears  to  be  unique.     At  birth  the 
only  peculiarity  noticed  in  the  subject  oi  the  anomaly  was 

ision  of  the  prepuce  on  the  inferior  surface  forn 

lateral  Saps.     Winn  the  mother  received  the  child 

from  the  nurse,  at  the  age  of  <  ighteen  i tths,  Bhe  found 

that  be  urinated  oftener  than  his  older  brothers,  thai  the 
stream  was  less  voluminous,  and  thai  the  penis  Bwelled  on 
its  inferior  aspect  during  micturition.  As  the  infant  ad 
\  anced  in  age  it  took  him  longer  to  empty  his  bladder,  and 
the  elongated  swelling  beneath  the  penis  increased  in  Bize. 
Trouble  in  micturition  slowly  increased,  amounting  at 
<>nr  time  i"  complete  retention,  and  finally  there  formed 
.•a  the  normal  site  of  the  frsenum  a  little  papule  that  the 
mother  broke  between  her  fingers,  a  few  drops  of  pus  es- 
caped, and  afterward  the  urine  passed  through  the  open- 
ing thus  made,  in  a  fine  bul  strong  stream.  Urination 
w  as  finally  confined  entirely  to  this  second  opening.  Ex 
amination  showed  that  the  upper  passage,  which  had 
served  for  micturition  fur  three  years,  was  nearly  closed  ; 
:i  probe  made  its  way  as  far  as  the  perineo-bulbar  region 
and  there  met  an  obstacle.  Through  the  second  meatus 
a  probe  passed  easily  into  the  bladder.  Two  probes  in- 
troduced at  the  same  lime  through  the  separate  openings 
did  nol  touch.  The  second  meatus  was  enlarged  by  the 
surgeon  and  all  symptoms  disappeared.  There  seems  to 
have  been  a  urethra  shaped  like  the  letter  Y,  with  the  bot- 
tom of  the  letter  toward  the  bladder.  The  inferior 
branch  gave  passage  to  urine  only  after  the  child  was 
three  years  old  and  an  opening  had  been  established  by 
an  abscess.  Abner  Post. 

1  Vi.rtiljutirschrift  fur  practtschen  Hellkunde,  Prag,  1S5T,  B.  iii. 

2  Des  vices  de  conforumtioii  de  I'uretlirc. 

3  Gaz.  lies  Hupiutux,  ISTiS.  |>.  Mti 

*  OBuvrea  completes,  edit,  ls.,7.  p,  tit. 
0  Nouvotn  Diet.,  vol.  xxvi.,  p.  1ST. 

•  Bull.  gen.  de  tberap.,  1860,  vol.  lix.,  p.  3J9. 

PENIS,  INJURIES  OF  THE.  Injuries  of  the  penis 
may  vary  from  the  slightest  scratch  to  the  entire  removal 

of  the  organ.  Whatever  the  cause  or  character  of  the 
wound,  its  gravity  will  depend  largely  upon  the  freedom 
from  injury  of  the  urethra.  Injuries  involving  the  ure- 
thra are  almost  sure  to  bring  in  their  train  difficulties 
due  to  the  cicatricial  contraction  and  gradual  narrowing 
of  the  passage.  Traumatic  strictures  are  among  the  most 
obstinate  and  difficult  to  control.  When  the  urethra  is 
noi  involved  one  element  of  difficulty  and  danger  in 
the  immediate  care  of  the  case  is  absent,  bul  evil  re- 
sults may  show  llieinselves  later.  Any  wound  which 
leaves  behind  it  any  amount  of  cicatricial  tissue  is  fol- 
lowed b\  serious  results,  even  when  the  urethra  remains 
intact.      If  any  of    the    blood-cells  of   the   erectile   tissue 

have  bein  obliterated,  a  curvature  results,  whenever  the 

remaining  sinuses  an  tilled,  which  may  cause  the  erect 
penis  to  point  downward  or  in  any  direction.      Cicala 

of  the  Integumenl  alone  may  cause  the  same  faulty  po- 
sition. 

Accidental  wounds  from  cutting  instruments  an-  al- 
most always  transverse  rather  than  longitudinal;  when 
superficial,  they  are  without  gravitj  ;  when  deep,  the 
haemorrhage  may  be  sufficient  to  endanger  lite.     1 1 

sionally  the  dorsal   artery  is  severed  and   requires  a  liga- 


ture, but  ordinarily  any  haemorrhage  may  lie  controlled 
by  compression. 

Lacerated  and  contused  wounds  may  be  occasioned  try 
kicks,   falls,   blows.  (  le. 

In  all  cases  everything   should  be  done  to  preserve  the 
n.     Haemorrhage  and  urinary  infiltration  should 
"led  against  and  the  wounds  treated  on  genera]  prin- 
ciples.     In    lacerations  ol    the   integuments,  it    close  ap- 
Lion  of  the  parts  is  maintained,  union  is  generally 
rapid.      Stitches   should    be   used    if    necessary    to   retain 
partially  severed  portions.     Even  in  very  serious  injui 
there  is  little  risk  in  trusting  to  the  reparative  power  of 
nature,  and  it  is  needless  to  sacrifice  much  by  the  knife. 

(  h\-i  me  HON.  —  Wbi  never  the  penis  of  a  b<  y  i- 
Itly  s\\,,|l,n,  a  search   should  be  made  about   its   : 
for  a  rubber  ring  or  a  piece  of  string  which  has  i 
tied  tightl  the  organ.     Cases  are  by  no  means  in- 

frequenl  in  which  boys  have  adopted  such  mechanical 
means  to  avoid   the  escape  of  urine  which   they  are  un- 

other  material  are  al 
sionally  slipped  over  the  penis.     A  very  slight  constric- 
tion is  sure  to  be  followed  by  cedema,  removal  bee  - 
more-  and  more-  difficult,  and  when  the  doctor  is  consulted 
the  ring  is  deeply  buried  in  the  a'dematous  tissues 
that  tin-  removal  of  the  constricting  object  is  a  matter  of 
i  difficulty.     Punctures  and  compression  may  so  far 
reduce-  tin-  swelling  ke  the  object  accessible,  ami 

the  point  of  a  bone-forceps  or  wire  cutters  may  be  in- 
sinuated  beneath  the  ring  jf  it  is  metal,  or  the  point  of  a 
bistoury  or  scissors  it'  it  is  a  string. 

(ii  NTSHOT    v,  cii  mis  of  the   penis   are-   not    very   rare  in 
military  surgery,  but  they  are  usually  complicated  with 
grave  injuries  of  the  neighboring  parts.    Usually  gunshot 
wounds  of  the  penis  are  said  to  provoke  little  ha  -morrl... 
but  they  often  cause  retention  of  urine.     Urinary  fistulas 
.often  result,  and  sometimes,  in  the  course  of  cicatriza- 
tion, an  obstinate  priapism  occurs.    When  uncomplicated, 
and  if  the  urethra  is  uninjured,  the  wounds  art  not 
essarily  grave  so  far  as  life  is  concerned.     The  ball  may 
be  ency-ted.  as  in  a  case  reported  by  Dr.  S.  YV.  Gi 
of  a  man  wounded  al  the  battle  of  Shiloh,  April  7,  li 
Six  weeks  after  the  injury  Dr.  Cross  found  an  ordinary 
conical    ball   encysted  in   the   right    corpus   cavernosuni, 
the  point  of  the  missile  presenting  toward,  and  being  one 
inch  from,  the  pubes.     The  patient  had  not  had  an  erec- 
tion since  the  wound,  bul  he  had  no  pain  and  could  not 
be  induced  to  have  the  ball  removed. 

Rupture  of  the  Fk.knvm. — The  frsenum  is  often  ab- 
normally sheirt.  and  at  the  same  time  too  thin  and  fragile 
to  resist  any  great  amount  of  traction.  In  such  cases  jt 
is  often  ruptured  during  coitus,  and  anyone  who  exam- 
ines his  urinary  patients  in  reference  to  that  point  will  be 
surprised  to  find  how  often  the  frsenum  presents  evidence 
of  a  previous  rupture.  These  little  tears  are  frequent! ;. 
slight  as  hardly  to  attract  attention,  but  they  are  often  the 
spot  of  syphilitic  inoculation — a  fact  which  gives  them 
an  importance  far  beyond  their  actual  surgical  value. 
Occasionally  the  artery  of  the  frsenum  is  torn  across  and 
left  in  such  a  manner  that  it  cannot  retract,  so  that  it  con- 
tinues to  pour  out  a  minute-  stream  of  blood.  A  little 
snip  with  the  scissors,  making  the  wound  a  trifle  deeper, 
will  usually  allow  the  artery  to  retract  and  close;  but  I 
have  been  obliged  to  tie  the  little-  -v  < 

FRACTURE. — Strictly  speaking,  there  can  lie  no  fracture 
of  the  penis,  as  neither  bone-  nor  cartilage  is  involved  in 
its  structure.  The  term  is,  however,  applied  to  the  acci- 
dent which  occasionally  happens  to  the  erect  organ,  which 
might  be  more  correctly  described  as  a  rupture  or  lac* 
tion.  It  is  occasioned  by  the  application  of  force  in  some 
manner  to  the  distended  organ.  Ii  may  occur  during 
coitus  or  from  a  blow.  Eve,  in  his  "Surgical  Case 
gives  an  account  of  three  ne  occurred  during  coi- 

tus; one  was  the  result  of  a  blow  against  a  bedpost  ;  the 
third  was  the  result  of  "a  forcible  attempt  made  by  the  pa- 
tient,w  bile-  dressing,  to  put  the  erect  organ  into  his  draw- 
ers.     The   rapture  may  take   place-   in   the   fibrous  sheath 

either  of  the  corpora  cavernosa  or  of  the  corpus  spongi- 
osum.   The  urethra  is  often  ruptured,  as  is  demonstrated 

by   tin-  appearance  of  blood  at   the  meatus.      The  result 
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of  an  attempt  to  forcibly  and  suddenly  straighten  the 
painful  curve,  which  Is  so  well  known  under  the  name 
of  chordce.  and  which  is  spoken  of  as  "breaking  the 
ckordce,"  is  practically  the  same  as  that,  known  as  fract- 
ure. The  accident  is  accompanied  by  a  well-marked 
pain  at  the  place  of  rupture,  which  may  cause  fainting. 
The  pain  remains  most  marked  at  this  spot,  hut  may  ra- 
diate in  various  directions,  as  toward  the  rectum  or  anus. 
As  an  immediate  result  of  the  violence  the  organ  grows 
flaccid  and  then  swells,  sometimes  to  an  enormous  size, 
from  extravasatcd  blood. 

Patients  usually  recover,  but  often  with  some  disabil- 
ity. The  organ  may  lose  the  power  of  erection  beyond 
the  point  of  injury,  or  a  nodule  may  be  left  behind  at  the 
point  which  causes  a  curve  in  the  erect  organ,  or  a  penile 
urethral  fistula  may  result.  Traumatic  stricture  must 
follow  the  accident  in  nearly  all  cases. 

Treatment  should  consist  of  elevation  of  the  organ  on 
the  abdomen,  evaporating  lotions  or  ice  locally,  catheteri- 
zation carefully  performed  if  necessary,  perhaps  the  tied- 
in-catheter,  and  if  the  tension  iucreases  and  threatens 
mischief  an  incision  is  preferable  to  waiting  for  a  spon- 
taneous opening. 

Dislocation  of  the  Penis. — Of  course  a  dislocation 
of  the  penis  is,  strictly  speaking,  impossible,  but  there  are 
two  cases,  published  by  Nelaton  and  Moldenhauser,  on 
record  which  are  better  described  under  that  name  than 
under  any  other.  In  this  accident  the  penis  appears  short- 
ened, one  finds  in  the  scrotum  or  somewhere  about  the 
base  of  the  organ  an  irregular,  oblong  mass,  which  is  only 
the  displaced  penis.  The  free  portion,  wdiich  is  the  cu 
taueous  envelope,  gives  the  sensation  of  a  rubber  tube 
containing  a  fluid  mass.  This  grave  condition  is  due  to 
a  violent  traumatism  and  to  a  mechanism  analogous  to  the 
pressure  which  is  used  to  discharge  a  cherry-stone  from 
between  the  thumb  and  finger.  The  organ  must  be  re- 
placed by  making  it  follow  the  same  route  it  traversed 
to  bring  about  the  dislocation.  If  replacement  prove  dif- 
ficult it  must  be  accomplished  even  if  it  is  necessary  to 
incise  the  skin.1  Aimer  Post, 

1  Nouveau  Dietionnaire  de  Medecine  et  de  Chir.,  26,  p.  496. 

PENIS,  NEW  GROWTHS  OF  THE.  The  penis  may 
be  the  seat  of  various  morbid  growths  and  lesions.  Many 
of  these  deserve  little  more  than  mere  mention.  The  ar- 
ticle Penis,  in  the  "  Real-Encyclopadie  der  Gesammten 
Heilkunde,"  gives  a  case  from  Albinus  of  aneurism  of 
thi'  arteria  dorsalis  penis,  which  was  opened  as  an  abscess. 
Varices  are  occasionally  seen,  as  are  also  dilatations  of 
the  lymphatics.  Sebaceous  cysts  are  not  very  uncom- 
mon. Two  or  three  cases  are  on  record  of  the  presence 
of  a  bony  growth  in  the  penis.  Cutaneous  horns  occa- 
sionally occur.  In  the  Indian  Medical  Gazette  of  January, 
1886,  is  an  account  of  a  Hindoo,  sixty  years  of  age,  who 
had  been  circumcised  eight  months  previous  for  irrita- 
tion beneath  the  foreskin,  and  since  that  time  there  had 
developed  two  well-marked  horny  projections,  growing 
from  the  corona  glandis.  The  surface  of  the  glans  was 
covered  with  a  cap  of  similar  material. 

Elephantiasis  is  rarely  seen  outside  of  India  and  Africa, 
and  is  seldom  confined  to  the  penis  alone.  Usually  the 
scrotum  is  included  in  the  growth.  Of  113  cases  oper- 
ated upon  at  the  Medical  College  Hospital  of  Calcutta,  3 
cases  were  limited  to  the  prepuce  alone,  and  1  to  the 
penis. 

All  the  forms  of  malignant  disease  occur  upon  the 
penis,  but  epithelioma  is  the  only  form  that  occurs  with 
any  frequency. 

Epithelioma. — Epithelioma  seldom  appears  before  the 
age  of  forty,  and  is  probably  most  frequent  between  the 
ages  of  fifty  and  sixty.  In  its  general  characteristics  it 
corresponds  most  closely  with  epithelioma  in  other  situa- 
tions. It  commences  usually,  but  by  no  means  always, 
upon  the  glans  as  a  papillomatous  outgrowth,  but  with  a 
broader  margin  than  belongs  to  ordinary  venereal  warts, 
and  slowly  increases  for  some  time  without  pain.  Ul- 
ceration takes  place,  and  a  thin,  foetid,  bloody  fluid  is  dis- 
charged. The  growth  becomes  painful  and  spreads,  de- 
stroying some  portion  of  the  glans  and  involving  the 


prepuce.  The  glands  in  the  groin  become  involved  and 
the  patient  dies  exhausted. 

A  very  large  proportion  of  eases  occur  in  persons  with 
congenital  phimosis,  and  it  is  frequently  said  that  phi- 
mosis predisposes  to  the  disease,  and  that  the  circum- 
cised races  are  comparatively  free.  Demarquay  found 
that  of  62  cases  of  cancer  of  the  penis,  in  42  there  had 
been  congenital  phimosis.  In  some  few  instances  the 
origin  of  the  malady  has  been  attributed  to  marital  con- 
nection with  wives  suffering  from  cancer  of  the  uterus, 
but  whether  rightly  or  wrongly,  is  not  certainly  deter- 
mined. The  diagnosis  is  usually  easy  when  eases  are 
presented  for  advice.  The  age  of  the  patient,  the  firm- 
ness of  the  growth,  the  ulceration  and  sanious  discharge, 
the  tendency  to  haemorrhage  at  the  slightest  touch,  the 
enlargement  of  the  glands  in  the  groin,  with  the  steady 
progress  of  the  disease  usually  leave  little  doubt  as  to  its 
character.  In  some  instances  the  diagnosis  between  pa- 
pillomata  and  papillary  epithelioma  is  difficult ;  ulcera- 
tion of  the  surface  indicates  epithelioma.  There  is  some- 
times a  question  as  to  syphilis,  the  induration  suggesting 
a  primary  sore  ;  in  such  a  case  it  would  be  proper  to  re- 
sort immediately  to  constitutional  treatment,  and  a  short 
time  ought  to  suffice  to  settle  the  matter. 

When  the  prepuce  alone,  or  the  skin  of  the  penis,  is 
the  seat  of  the  disease,  it  begins  as  an  indurated  nodule, 
which  enlarges  and  spreads,  reddens  on  the  surface, 
opens,  and  discharges  a  thin,  sero-purulent  material. 

The  true  cancer,  so  called,  also  begins  in  the  form  of 
nodules,  which  extend  more  and  more,  and  deeper  and 
deeper,  and  finally  ulcerate.  Pain  and  discharge  from 
the  urethra  accompany  the  disease ;  at,  first  the  pain  is 
slight  and  felt  only  on  erection,  later  it  increases  and 
radiates  toward  the  loins  and  thighs. 

The  duration  of  the  disease  varies  very  decidedly  in 
epithelioma  and  in  the  graver  forms  of  malignant  affec- 
tion. Epithelioma  runs  a  course  that  varies  from  a  few 
months  to  fifteen  or  twenty  years  ;  in  the  severer  forms 
the  maximum  duration  does  not  surpass  two  or  three 
years. 

Treatment,  unfortunately,  is  limited  to  amputation. 
When  the  growth  is  removed  at  an  early  date,  the  pros- 
pect of  freedom  from  a  return  of  the  disease  is  good.  It 
is  necessary  to  carefully  establish  the  limit  of  the  lesion 
to  make  sure  that  it  has  not  extended  beyond  the  control 
of  surgery. 

Papillomata,  or  venereal  warts,  are  exceedingly  com- 
mon. The  term  gonorrhceal  warts  is  often  applied,  but 
if  by  the  term  any  inevitable  connection  between  gonor- 
rhoea and  the  papillary  hypertrophy  is  understood,  the 
term  is  a  misnomer  ;  nor  is  there  any  necessary  connec- 
tion between  the  warts  and  any  "venereal  disease  what- 
ever. The  moisture  and  hyperasmia  of  the  part  caused 
by  venereal  or  other  disease  present  favorable  conditions 
for  the  warty  growth,  but  the  warts  often  appear  inde- 
pendently of  other  disease.  The  warts  are  very  common 
just  behind  the  corona  glandis,  but  any  part,  or  all  parts 
of  both  the  glans  and  the  internal  surface  of  the  prepuce, 
may  be  covered.  The  growths  may  be  pedunculated 
or  sessile.  When  very  numerous  they  are  occasionally 
bathed  in  a  purulent,  foul-smelling  fluid.  They  are  usu- 
ally soft,  but  occasionally  are  almost  horny.  They  may 
be  so  large  and  so  numerous  beneath  the  prepuce  as  to 
cause  phimosis,  and  the  pressure  of  the  growing  warts 
occasionally  causes  sloughing  of  the  prepuce  through 
which  the  warts  protrude.  In  such  a  case  the  slough 
takes  place  upon  the  dorsum.  As  commonly  seen,  the 
papillomata  are  few  in  number  and  are  unmistakable. 
When  they  cover  the  whole  surface  it  is  sometimes  dif- 
ficult to  distinguish  them  from  an  epitheliomatoua 
growth.    Ulceration  of  the  surface  indicates  epithelioma. 

Treatment. — The  destruction  of  venereal  warts  may  be 
accomplished  in  various  ways.  They  may  be  destroyed  by 
mild  caustics.  Acetic  acid  is  often  effectual,  but  a  stronger 
application  is  necessary  at  times.  They  may  be  ligatured  ; 
a  method  which  is  unattended  by  haemorrhage  and  is  mod- 
erately speedy,  but  which  is  entirely  inapplicable  to  a  pe- 
nis covered  with  the  growth.  Absorbent  and  astringent 
powders  cause  them  to  shrink,  and  often  to  disappear. 
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omel  dusted  (.n  two  or  three  times  a  day  N  often  very 
effectual  in  removing  the  more  di  licate  growths,  but  has 
little  effect  upon  tin-  horny  variety,  .Immediate  removal 
with  ili.'  scissors  is  the  Bpeediesl  and  perhaps  the  m 
satisfactory  method,  but  the  bleeding  is  nol  always  easy 
..I  control,  persisting  in  Bpite  <.t  Btyptics  or  even  the  cau- 
tery; the  little  wound  behavi  in  very  much  tin-  same 
manner  as  troubli  some  leei  ii  bites.  Pressure,  which  can 
usually  be  applied  by  putting  absorbent  cotton  upon  the 
wound  ami  then  drawing  tin-  Foreskin  over  it,  is  the 
iiic.-i  satisfactory  way  of  controlling  the  haemorrhage. 
In  those  cases  in  which  the  warts  induce  a  phimosis  <ir 
cumcision  i-  necessary. 

Thrombosis  (?)  •■(  th  Corpora  Cavernosa. —hi  an  ad- 
dress as  President  of  the  Clinical  Society  of  London, 
\li  Prescotl  Hewitt  describes  what  lie  believes  i<i  be  a 
blocking  of  the  corpus  cavernosum  of  the  penis,  which 
may  take  place  spontaneously  in  gouty  constitutions 
without  si  rain  or  injury  of  any  bind.  He  gives  two 
cases  :  The  first  was  in  a  gentleman,  sixty-five  years  of 
win.  had  shown  a  decided  tendency  to  gout.  Ee 
consulted  Mr.  Hewitt  concerning  a  nodule  in  the  under 
pari  oi  the  corpus  cavernosum,  about  an  inch  beyond  the 

elans.  "  Of  the  size  of  a  sixpence,  this  nodule  was  hard 
and  perfectly  circumscrilied  ;  it  Was  without  pain,  and 
as  there  had  never  been  any  injury  of  any  kind  or  sort, 
il  hail  been  accidentally  discovered'.  There  were  no  en- 
larged elands  in  the  groin.  Mailers  remained  much  in 
the  same  stale  for  a  couple  of  years,"  when  the  gentle- 
man died  from  an  accident.  In  the  second  case,  the 
gentleman,  who  was  fifty-eight  years  of  aire,  had  also 

Shown  in  various  ways  a  tendency  to  gout,  and  ill  this 
case,  too,  the  trouble  was  accidentally  discovered,  there 
never  having  been  strain  or  injury  of  any  kind.  In  the 
corpus  cavernosum  were  four  nodules,  three  on  the  left 
side  and  one  on  the  right  side,  varying  in  size  from  a 
pea  to  that  of  a  French  bean.  They  were  perfectly  cir- 
cumscribed, hard  to  the  touch,  knot-like,  and  painless 
when  handled.  There  were  no  enlarged  glands  in  the 
groins;  the  patient  had  never  had  syphilis,  and  he  was 
in  good  health  and  of  his  usual  weight.  "I  first  examined 
the  case,"  said  the  author,  "two  years  back,  and  all 
thai  has  occurred  from  that  time  to  this  is  a  marked  dim- 
inution in  the  size  of  the  nodules,  two  of  them  having 
disappeared,  leaving  merely  a  trace  of  thickening,  and 
the  largest  being  now  not  bigger  than  a  pea.  The  groins 
remain  perfectly  free,  and  the  gentleman  is  in  his  usual 
health  and  of  his  usual  weight.  The  case  was  left  to  its 
natural  course."  Mr.  Hewitt  thinks  it  may  fairly  be  in- 
ferred that  they  were  cases  of  spontaneous  blocking,  of  a 
gouty  origin,  in  patches,  of  the  corpus  cavernosum. 
Similar  cases  have  been  described  by  other  observers. 

Abner  Post. 

PENNYROYAL  (American)  (lh<\toma,  U.  S.  Ph.),  !/<■ 
deoma  pulegioidcs  Persoou  ;  Order,  Labiatm.  This  ex- 
ceedingly fragrant  little  mint  has  been  so  named  from 
the  European  Pennyroyal  (Mentha  Pulegium  Linn.'), 
which  it  resembles  in  odor.  It  is  an  inconspicuous  herb. 
with  small,  oblong,  ovate,  obscurely  serrate,  opposite 
leaves,  and  a  few  flowered  whorls  of  minute  lilac-colored 
tlowers.      Calyx   and   corolla,    each   two  lipped  ;   stamens, 

lour .  two  fertile ;  taste  strong  and  pungent.     Theentire 

plant,  which  is  from  ten  to  thirty  centimetres  high,  is  cob 
lee  ted,  and    contains  a    yellon   essential  oil  to  which  it 
owe-  iis  odor  and  taste. 
Hedeoma   has,  in  a   high  degree,  the  tonic  and  sin 

machic  properties  of  minis  m  general,  it  is  therefore  car- 
minative, and    ill   combination  with   plenty  of  let   water. 

as  "  mini  tea,"  sudorific. 
A i.i. n.i>  Plants.— See  l'i  pk  kmint.      W.  /'.  B 

PENSION  LAWS.     Almost  all  civilized  nations  regard 

tin- discipline  and  moraU  of  their  armies  of  such  great 
importance  thai  they  have  taken  special  pain-  to  reward 

those  who  are  stricken  down  in  their  service  by  substan- 
tial and  regular  grants  of  money. 

The  laws  of  the  United  stales  are  very  liberal  in  this 
regard,  and  as  much   money  is  annually  disbursed  as 


would  suffice  for  the  support  of  a  much  larger  standing 
army  than  we  now  poSW 

Tiie  principal  body  of  Pension  Law-  is  of  recent  ori- 
gin, dating  not  farther  back  than  the  War  of  the  Rebel- 
lion. The  country,  previous  to  that  time,  bad  granted 
.11-  tO  its  veteran  soldier-  and  sailor-  but  the  per 
entitled  to  aid  from  the  Government  wen-  compara- 
tively few  in  number,  and  the  pecuniary  outlay  was  in- 
Significant  compared  with  the  amount  now  paid"  out. 

The  principle  upon  which  the  legislation  in  regard  to 
the  soldiers  of  the  War  of  the  Revolution  and  of  the  War 
of  1812  is  based,  is  the  fact  of  service  rather  than  thai  ' 
disability.  All  soldiers  or  sailor-  who  served  in  either 
of  these  wars  for  a  period  of  fourteen  day-  are  entitled  to 
a  pension  of  eight  dollars  per  month. 

In  the  case  of  the  War  of  the  Rebellion  the  la 
quire  a  disability  from  disease  or  wounds  as  a  pre  requis- 
ite to  a  pension.  The  regulations  in  regard  to  disabilities 
sufficient  to  secure  a  pension  have  been  enacted  in  a 
libera]  spirit  toward  the  applicant,  and  have  been  con- 
strued in  the  same  way,  so  that  at  the  present  time  the 
rolls  of  the  Pension  Office  contain  the  names  of  pension- 
ers to  the  number  of  many  .-core-  of  thousand-. 

An  attempt  has  been  made  at  the  recent  session  of  Con- 
gress (1880-18*7 1  to  extend  the  principle  of  granting  pen- 
sions to  the  veterans  of  the  Rebellion,  so  as  to  include 
all  who  served,  in  addition  to  those  who  were  disabled, 
provided  the  former  were  now  unable  to  support  them- 
selves*. A  bill  to  carry  out  this  plan  passed  both  Hoi 
of  Congress,  but  was  vetoed  by  President  Cleveland.  It 
has  been  calculated  that  the  bill,  if  it  had  become  a  law, 
would  have  added  hundreds  of  millions  to  the  disbui 
ments  of  the  Pension  Office. 

The  present  condition  of  the  Pen-ion  Laws  makes  them 
of  more  interest  to  the  medical  profession  than  if  the  bill 
had  become  a  law,  and  inability  to  support  one's  self 
made  the  condition  of  a  pension,  rather  than  a  wound  or 
di-ea.-e.  as  is  now  the  requirement.  Still  it  must  not  be 
supposed  that  the  pension-rolls  contain  only  the  nat 
of  those  who  have  been  in  the  service  of  the  United 
States,  and  have  been  injured  or  disabled  by  such  servi<  e. 
The  widows  of  deceased  soldiers  are  entitled  to  their  pen- 
sions, and  minor  children  have  the  same  rights. 

I 'en-ions  are  not  subject  to  the  debts  of  the  pensioner, 
and  cannot  be  reached  by  an  execution. 

Brielly  stated,  the  persons  entitled  to  n  i  i  ive  pensions 
for  disabilities  are  officers  of  the  Army,  officers  of  the 
Navy  or  Marine  Corps,  and  enlisted  men  employed  in 
any  way  in  the  military  or  naval  service  of  the  United 
Slates;  masters,  sailors,  engineers,  or  other  persons  not 
regularly  mustered  into  the  United  States  service,  and 
members  of  the  militia  of  the  several  States  serving  for 
the  time  under  command  of  the  United  States. 

The  pension-rate  for  total  disability,  which  means  dis- 
ability such  as  to  prevent  a  person  from  earning  his  liv- 
ing and  requiring  the  help  of  another  person  in  getting 
about,  varied  by  1  he  earlier  laws  between  eight  and  thirty 
dollars  a  month.  This  rate  has  been  changed  frequently 
by  Congress,  and  always  in  the  direction  of  larger  pen- 
sions, until  now  total  disability  entitles  a  person  to  a 
pension  of  seventy-two  dollars  a  month. 

The  laws  give  fixed  amounts  for  special  injuries 
as  the  loss  of  both  hands,  both  feet,  both  eyes,  or  hearing 
in  both  ears,  ami   for  the  loss  of  single  limbs  or  organa 
The    rate   now  for   the   loss  of  both  hands,  both   feet,  or 

both  eyes  is  -c\ enty-two  dollars  per  month. 

The  latest  law,  that  of  August  4,  1886,  which  relates  to 
the  loss  of  single  limbs,  provides  that  the  soldier  or  sailor 
who  has  lost  one  hand  or  one  foot,  or  has  been  totally 
disabled  in  either,  shall  receive  thirty  dollars  per  month  ; 
those  who  have  lost  an  arm  at  or  above  the  elbow,  or  t 
at  or  above  the  knee,  or  have  been  totally  disabled  in  either, 
thirty  six  dollars  per  month  ;  those  who  have  lost  an  arm 
at  the  shoulder  joint,  or  a  leg  at  the  hip-joint,  or  so  near 
the  join!  as  to  prevent  the  use  of  an  artificial  limb,  forty- 
live' dollars  per  month.  In  cases  where  artificial  lit 
can  be  used,  they  arc  to  be  provided  by  the  Government 
every  live  years.  If  the  pensioner  elects,  he  can  receive 
money  compensation   in  place  of  the  artificial  liml 
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follows  :  For  a  leg,  seventy-five  dollars  ;  an  arm,  fifty 
dollars  ;  feet,  fifty  dollars  ;  and  for  apparatus  for  resec- 
tion, fifty  dollars. 

"When  the  applicant  for  a  pension  has  made  his  decla- 
ration of  a  claim,  reference  is  then  had  to  the  records  of 
the  War  and  Navy  Departments,  to  see  if  they  contain 
any  mention  of  his  injury  or  disease.  If  they  do  not, 
the  applicant  will  be  called  upon  to  furnish  the  testimony 
of  the  surgeon  by  whom  he  was  treated,  showing  the  lo- 
cation and  nature  of  the  wound  or  injury,  and  the  cir- 
cumstances of  receiving  it.  If  the  disability  comes  from 
disease,  the  testimony  of  the  surgeon  or  assistant  surgeon 
should  be  given,  with  all  the  details  available.  The  sur- 
geon should  state  whether  the  habits  of  the  applicant  had 
any  agency  in  producing  the  disease.  If  the  testimony 
of  the  surgeon,  assistant  surgeon,  or  other  commissioned 
officer  cannot  be  produced  as  evidence  of  the  origin  of 
the  disability  alleged,  the  testimony  of  other  persons 
having  personal  knowledge  of  the  facts  will  be  consid- 
ered. When  the  applicant  has  made  his  declaration,  it 
becomes  the  duty  of  the  Medical  Examiners  to  investi- 
gate the  case. 

The  rules  for  such  examinations  are  found  in  the  Acts 
of  Congress  and  the  Regulations  of  the  Commissioner 
of  Pensions. 

The  law  of  1882  provides:  "That  the  Commissioner 
of  Pensions  is  hereby  authorized  to  appoint  surgeons 
who,  under  his  control  and  direction,  shall  make  such 
examination  of  pensioners  and  claimants  for  pension  or 
increased  pension  as  he  shall  require  ;  and  he  shall  or- 
ganize boards  of  surgeons,  to  consist  of  three  members 
each,  at  such  points  in  each  State  as  he  shall  deem  neces- 
sary, and  all  examinations,  so  far  as  practicable,  shall  be 
made  by  the  boards,  and  no  examination  shall  be  made 
by  one  surgeon  excepting  under  such  circumstances  as 
make  it  impracticable  for  a  claimant  to  present  himself 
before  a  board. 

"Provided,  That  the  Commissioner  may,  when  in  his 
opinion  the  exigencies  of  the  service  require  it,  organize 
a  board  of  three  surgeons  who,  under  his  direction,  shall 
review  the  work  of  any  regularly  appointed  board  or 
surgeon. 

"Provided,  further,  That  all  examinations  shall  be 
thorough  and  searching,  and  the  certificate  contain  a 
full  description  of  the  physical  condition  of  the  claimant 
at  the  time,  which  shall  include  all  the  physical  and 
rational  signs  and  a  statement  of  all  structural  changes." 

The  fee  for  such  examination  is  $2  for  each  member 
of  the  board,  when  the  examination  is  made  by  a  board, 
and  $2  when  made  by  one  surgeon.  When  the  Com- 
missioner considers  that  the  degree  of  disability  cannot 
be  determined  truthfully  or  satisfactorily  except  by  ex- 
pert examination,  he  is  allowed  to  employ  an  expert,  who 
is  not  a  regularly  appointed  surgeon,  to  make  the  exam- 
ination. The  fee  in  such  case  is  $5.  Actual  travelling 
expenses  of  the  surgeon  who  makes  an  examination  of  a 
claimant  not  able  to  appear  before  the  board  will  be 
allowed. 

On  the  regular  staff  of  the  Pension  Office  are  the  fol- 
lowing officers,  with  salaries  as  stated  :  Medical  Referee, 
$2,500  ;  Assistant  Medical  Referee,  $2,250  ;  four  quali- 
fied Surgeons,  experts  in  their  profession,  $2,000  each; 
fifteen  Medical  Examiners,  who  shall  be  surgeons  of  edu- 
cation, skill,  and  experience  in  their  profession,  $1,800 
each. 

The  examining  surgeons  are  required  to  grade  the  dis- 
ability of  the  claimant,  except  in  those  cases  where  the 
law  gives  a  specific  sum  for  a  specific  injury.  There  are 
three  grades  of  disability,  and  they  are  stated  as  follows 
in  the  instructions  issued  to  all  examining  surgeons  : 

First  Grade  :  A  permanent  disability  in  a  degree  re- 
quiring regular  aid  and  attendance  by  another  person. 

Second  Grade  :  A  permanent  disability  in  a  degree  in- 
capacitating claimant  for  the  performance  of  any  manual 
labor. 

Third  Grade  :  Disability  in  a  degree  equivalent  to  the 
loss  of  a  hand  or  foot. 

Anchylosis  of  the  wrist  or  ankle  i£  accepted  as  the 
type  of  a  disability  classed  in  office  parlance  as  "  total," 


and  all  minor  disabilities  are  estimated  by  comparison 
with  it.  That  is,  when  a  disability  exists,  from  whatever 
physical  cause,  the  disabling  effects  of  which  are  as  great 
as  that  of  an  anchylosed  wrist  or  ankle,  the  condition 
should  be  designated  as  "  total ;"  and  disabilities  existing 
in  a  less  degree  are  governed  by  similar  comparisons  and 
expressed  in  some  fraction  or  fractions  of  total  that  will 
fairly  represent  them,  as  one-fourth,  one-half,  three- 
fourths.  In  the  case  of  the  third  grade,  in  order  to  pro- 
vide for  disabilities  greater  in  degree  than  anchylosis  of 
the  wrist  or  ankle,  and  less  than  equivalent  to  the  loss 
of  a  hand  or  foot,  the  ratings  are  expressed  in  eighteenths, 
as  ten-eighteenths,  twelve-eighteenths,  never  as  one- 
fourth,  one-third.  % 

The  pamphlet  issued  by  Dr.  John  Campbell,  Medical 
Referee,  of  "Instructions  to  Examining  Surgeons,"  con- 
tains much  that  is  of  interest  to  anyone  investigating 
the  subject  of  Pension  Laws.  A  few  of  the  specific  di- 
rections contained  in  the  pamphlet  are  here  given,  to- 
gether with  the  number  attached  to  them  in  the  pamph- 
let, thus  facilitating  a  reference. 

"27.  In  the  certificate  of  examination  the  surgeon  fre- 
quently concludes  his  statements  with  the  remark  '  We 
are  not  willing  to  make  a  rating,'  or  '  We  are  not  will- 
ing to  increase  the  present  rate.'  Such  statements  imply 
doubts,  and  we  would  suggest  that  in  every  case  it  is  the 
duty  of  the  surgeon  to  make  such  rates  as  are  justified 
by  the  pathological  conditions  found,  without  reference 
to  former  rates  and  without  regard  to  legal  consequences, 
in  order  that  if  former  rates  have  been  higher  or  lower 
than  warranted  by  the  degree  of  disability  existing,  the 
pension  may  be  increased,  reduced,  or,  if  the  disabil- 
ity has  disappeared  altogether,  such  pensioner  may  be 
dropped  from  the  rolls  as  provided  by  law,  holding 
evenly  balanced  the  scales  of  justice  between  the  pen- 
sioner and  the  Pension  Office,  without  prejudice  or  par- 
tiality to  either. 

"  38.  When  there  is  a  difference  of  opinion  among  the 
members  of  a  board  concerning  the  merits  of  a  case,  and 
the  points  at  issue  are  sufficiently  important  to  justify  it, 
the  dissenting  member  will  furnish  a  separate  certificate 
over  his  own  signature,  and  make  a  clear  statement  of 
the  position  he  has  taken,  both  attached  and  forwarded 
in  same  envelope. 

"40.  Under  no  circumstances  can  the  examining  sur- 
geon exact  or  accept  a  fee  from  a  claimant  for  services 
rendered  in  connection  with  his  claim  for  pension.  The 
law  has  provided  for  the  payment  of  a  stipulated  fee,  and 
in  no  case  can  he  accept  other  compensation. 

"41.  When  a  claimant  for  pension  shall  request  an  ex- 
amining surgeon  to  make  an  affidavit  in  relation  to  his 
claim,  he  should  decline  to  do  so  ;  but  he  should  inform 
him  that  the  Office,  upon  being  notified  of  the  fact,  either 
by  himself  or  his  attorney,  will,  if  considered  important 
in  the  settlement  of  the  claim,  call  upon  the  surgeon  for 
such  information  as  he  may  be  able  to  furnish. 

"42.  Being  a  sworn  officer  of  the  Government,  and 
acting  as  agent  for  this  Office,  the  surgeon  cannot  permit 
himself  to  act  in  any  way  as  the  representative  or  attorney 
for  any  person  having  a  claim  pending  before  it.  Neither 
can  he  delegate  to  another  the  powers  that  have  been  en- 
trusted to  him.  He  must  himself  perform  the  duties 
pertaining  to  his  office,  in  compliance  to  the  terms  of  his 
appointment."  Henry  A.  Riley. 

PENTASTOMA  (or  linguaiula)  is  classed  by  Cobbold 
among  the  Arachnida;.  The  name  {itivn,  five,  <rnW, 
mouth)  was  given  through  a  mistake,  the  four  hooks 
around  the  mouth  having  been  regarded  as  four  other 
mouths.  The  forms  of  pentastoma  chiefly  known  to  oc- 
cur in  man  are  larval,  viz.,  P.  denliculalum  and  P.  con- 
strict um. 

Pentastoma  denticulatum  is  the  young  of  P.  twnioides, 
which  infests  the  nose  of  the  dog.  P.  denticulatum  is 
found  in  goats,  sheep,  rabbits,  guinea-pigs,  etc.,  and  in 
Germany  is  often  found  in  man  in  the  liver,  lungs,  and 
walls  of  the  intestine.  It  is  found  on  the  surface  of  the 
liver  as  chalky,  white,  pin-head,  crescentic,  prominent 
nodules.     In  Dresden,  in  autopsies  of  persons  aged  over 


567 


Penlaatomi 
Pepper. 


REFERENCE   HANDBOOK   OF  THE    MEDICAL   SCIES 


twenty  years,  5  16  t  »<r  cent  had  i"  ntastoma  ;  in  Erlan 
only  \.'i  per  cent.;  men  were  more  frequently  affected 
than  women.  Frerichs  gays  it  i--  more  frequent  in  the 
human  liver  than  hydatids  are.  The  /'.  ta  itoidet  has 
:ui  integument  covered  w i 1 1»  numerous  gharp  spines; 
the  male  is  one  inch,  the  female  three  to  four  inches 


Fig.  2801. — Pentastoma  Teenioldes.     1,  Male:  2,  female,  natural  eize; 
also,  egg  and  embryo,  highly  magnified.     (Leuckort.) 

long;  the  genital  opening  of  the  latter  is  near  the  tail, 
while  i In'  male  genitalsare  in  the  front  part  of  the  body  ; 
reproduction  is  oviparous.  P.  dentieuiatum  is  about 
two  lines  in  length. 

The  animal  containing  the  larva  being  eaten,  the  latter 
enters  the  nostril  of  the  dog  or  other  carnivorous  animal 
making  the  meal,  and  there  develops  'uto  the  adult  or  P. 


Fio.   2S02. — Upper  Third  ot  the   Bodj    of   Pentastoma  Dentieuiatum. 
Highlj  Magnified.    (Cobbold.) 

tanioidea,  which  has  "a  vermiform,  lancet-shaped  body, 
Battened  at  the  ventral  surface,  attenuated  posteriorly, 
and  marked  transversely  by  about  ninety  rings  Fig  3802). 
The  cephalo-thoracic  segments  are  continuous  with  the 
body,  each  supporting  a  pair  of  strong  retractile  chiti- 
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nous  claws,  four  in  all.     The  head  is  truncated,  furnus 
with  an  oval  mouth,  armed  with  a  horny  lip."     ■•  The 
adult  female  measures  fri  mi  three  to  four  inches  in  length, 
I /i it  the  male  is  only   about  an  inch  long"  (Cobbold). 
"Thi  being  laid,  contain  fully devet 

they  escape  mixed  with  nasal  mucus.  If 
they  reach  the  alimentary  canal  of  a  proper  host,  their 
-  are  digested,  and  with  their  hooks  they  bore  through 
the  intestinal  walls,  and  in  some  unknown  way  get  int. 
riouB  organs,  especially  the  lungs  and  liver.  There  they 
are  encapsulated  and  develop  to  P.dmtU  I ! 

In  the  Berliner  Klin.    II  '       49,  1878,  ])r. 

Laudon,  of  Ebling,  says  that  a  man,  otherwise  healthy, 
served  iii  the  Franco  !'■ 
and   since  then    had    suffered  from    rep. 
epistaxis.     At  lirsi  he  had   pains  about 
liver,    jaundice,    and    gastric   disturbai 
A  diagnosis  of  perihepatitis  was  made, 
epistaxis  continued  till  the  early  part  of    - 
when,    during    an    attack    of   sneezing 

la  «  orm  ( w  hich  proved  to  I 
totna  tanioidea)  from  the  left  nostril. 

Pentastoma  cormtrklum  is  only  known  in 
its  immature  form.      It  has  been  found 
parasite  in  negroes  dying  in  Cairo,  and  i 
where.      Aiiken.  in   the  Appendix  to  vol.  i. 
of  his  ••  Practice  of  Medicine,''  from  speci- 
mens   sent    from   .Jamaica  in  lMi."i.  desi  : 
one  of  these  larva-  found  on  the  pleura] 
face  of  a  human  lung,  as  being  from  five  to 
eight   lines  long,  and  one  line  wide,  with  a 
compressed    head  ;   it  had  five  spots  on  its 
anterior  surface  :  its  body  was  rounded,  tail 
end   being  a  blunt    cone,   and    many   i 
were  to   lie   seen  on  the  bodv,  as  if  the  skin 
Fio.    8808.-  ,,,.,,.  folded. 

Pentastoma  ,,  t    .   .  .    ,  .  , 

.,,        f.    eorutrietum  is   eight    to   twelve  times 

Magnified  larger  than  /'.  dentieuiatum.     It  has  no  in- 

diame-  tegumentary  spines.     The   cephalo  -  tborai 
ten,     i  After   ,  •,  ]     ■      i  , 

lias    (our    claw-.,    and    it    has    twenty-three 

rings;  anteriorly  it  is  rounded,  posteriorly 
conical;  it  is  half  an  inch  long,  by  a  line  broad.     From 
its   greater  size  there  would,  (if  course,  be  more  disturb- 
ance caused  by  its  presence  than  by  that  of  P.  dent 
latum. 

Cobbold  thinks  that    Ecliinorrhyncua  must   be  one  of 
the  above,  or  some  other  form  of  pentastoma,  perl, 
in  a  different  period  of  growth.       Charles  E.  llaeklejf. 

PEPPER.  BLACK   {Piper,  I  .  S.  Ph.;  Piper  A, 
Br.  Ph.;  Poicn  noir,  Codex  Med.).     The  fruit  ot  J' 

!>im  Linn. ,  gathered  before  it  isquiteripe.  This  plant 
is  a  climbing  shrub,  with  slender,  dichotomously-branch- 
ing,  distinctly -jointed,  rootlet-bearing  stems,  from  three 
to  six  metres  long  (ten  to  twenty  feet),  alternate,  short- 
petioled,  ovate,  three  or  more  nerved,  and  reticulated, 
smooth  and  shining,  bright-green,  leathery  leaves,  and 
apparently  lateral  spikes  (opposite  the  leaves)  of  minute, 
generally  unisexual,  achlamydeous  flowers.  The  flower- 
ing spikes  are  very  slender  (filiform),  lax,  and  drooping, 
and  the  flowers  themselves,  consisting  either  of  a  si: 
roundish  ovary  or  a  pair  of  stamens,  arc  embedded  in  the 
axes,  Berry  one  seeded,  with  a  soli  mesocarp,  a  shell 
surrounding  and  adherent  to  the  seed,  abundant  peri- 
sperm,  and  a  minute,  straight,  invert*  d  embn  o  at  the  up- 
per part  of  the  seed.      It  turns  red.  and  finally  yellow 

it  ripens. 

Pepper  is  a  native  of  Southern  India,  and  possibly  has 
a  wider  natural  range.  It  is  also  cultivated  there,  iu 
other  parts  of  tropical  Asia,  in  the  great  Oceanic  islands, 
and  the  West  Indies.  I;  is  grown  in  rich  soil,  when 
straggling  stems  are  trained  upon  poles  or  the  trunks  of 
trees  ;  or  they  strike  root  lure  and  there  as  they  run  along 
the  ground.  The  fruits  are  gathered  when  they  begin  to 
change  color,  and  dried. 

This  spi,,.  has  been  in  use.  even  iu  Europe,  for  more 
than  twenty  centuries,  and  during  most  of  that  time  it 
has  been  a  cosily  and  much  prized  luxury.  It  was  the 
principal  export  from  India  to  Europe,  values  were  esti- 
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niatrd  by  it,  tributes  and  rents  were  paid  in  it,  and  the 
wealth  of  great  cities,  like  Venice  and  Genoa,  was  accu- 
mulated largely  through  the   value  set  upon  it.     After 


Flo.  2804.— Branch  of  Black  Pepper,  with  Fruit.    (Baillon.) 

the  discovery  of  the  sea-route  to  India  it  began  to  fall  in 
price,  and  the  extension  of  its  cultivation  shortly  after 
still  further  reduced  it.  At  present  it  is  one  of  the 
cheaper  spices,  although  one  of  the 
most  extensively  consumed. 

"  Pepper  Corns,"  as  the  fruits  are  fre- 
quently called,  are  "globular,  about 
one-sixth  of  an  inch  (four  millimetres) 
in  diameter,  reticulately  wrinkled, 
brownish-black  or  grayish-black,  in- 
ternally lighter,  hollow,  with  an  un- 
developed embryo  ;  aromatic,  and  hav- 
ing a  spicy,  hot  taste  "  (U.  S.  Ph.). 
Each  fruit  contains  a  single  seed.  A 
transverse  section  of  Pepper  shows  a 
layer  of  large  resin-cells  near  the  sur- 
face, and  beneath  this  a  soft  paren- 
chyme (shrivelled  in  the  dry  state)  con- 
taining starch  and  oil-drops  ;  the  inner 
portion  of  the  pericarp  contains  large 
oil-cells,  and  the  seed  shows  brownish 
masses  of  amorphous  piperin. 

Composition.  —  The  pungency  of 
Pepper  is  due  to  the  presence  of  ten 
or  twelve  per  cent,  of  soft,  very  sharp- 
tasting  renin,  which  is  contained,  as  in- 
dicated above,  mostly  in  the  cells  just 
beneath  the  surface.  An  essential  oil 
of  clear  white  color,  having  the  full 
fragrance  of  the  spice  without  its  biting  taste,  exists  to 
the  extent  of  one  or  more  per  cent.  The  third  and  most 
peculiar  ingredient  is  the  neutral,  crys- 
talline, tasteless,  and  inodorous  sub- 
stance piperin,  which  exists  to  the  extent 
of  from  two  to  eight  per  cent.  It  was 
discovered  by  Oerstedt  in  1819.  Piperin 
is  scarcely  soluble  in  water,  but  dissolves 
moderately  well  in  chloroform,  ether, 
and  alcohol  ;  at  212°  F.  it  melts  to  a  yel- 
low, oily  liquid.  Besides  these,  starch, 
Fia.  2806.— Fruit  of    mucilage,  and   albuminous  matters  are 

Black  Pepper.  En-     foun(J    as  in  other  Vegetable  tissues. 
tire.    (Baillon.)  ,  T-      '-        ,         ,.     ,     .        ., 

Action  and  I  SE.  —  Applied  to  the 
skin,  Pepper  is  rubefacient,  and  finally  painfully  irritant. 
It  is  occasionally  sprinkled  over  the  surface  of  other  ap- 


pro. 2S05.  —  Portion 
of  spike  of  Black 
Pepper,  showingthe 
Besuile  ami  partly 
embedded  flowers. 
(Baillon). 


plications  for  this  effect,  bul  has  no  advantage  over  gin- 
ger used  in  the  same  way.      In  water  it    is  a  popular  but 

painful  gargle  for  "  sore  throat."  Taken  internally,  it 
is,  in  small  doses  a  stimulant,  in  large  ones  an  irritant  to 
the  stomach — that   is,  it  acts   like   most    other  spices.      It 

has  been  given  as  a  specific  in  the  treatment  of  haemor- 
rhoids, but   is  out  of  use  for  this  purpose.     As  an  anti- 
periodic  it  is  also  obsolete,  although  piperin  is  occasion- 
ally mentioned  in  this  connection.      Whole  peppers   used 
to  be  swallowed  for  the  cure  of  sonic  cases  of  dyspepsia. 
Dangerous    symptoms — "  rigors,    convulsions, 
and  delirium  " — have   been    said    to    follow  its 
immoderate  use  (Phillips).     Although  a  typical 
spice,  Pepper  is  much  less  employed  in  medi- 
cine than  ginger,  cardanion,  and  cinnamon  are. 
\jti  the  other  hand,  its  domestic  consumption  is  im- 
(M       mense,  and  probably  outranks  them  all. 
^,        Administration. — For  dyspeptics  or  others  need- 
ing spices,  there  is  no  better  May  than  to  eat  it  on  the 
food,  or  if  more  is  indicated   than  agreeable  to  the 
taste,  halt  a  gram  (gr.  vij.)  or  less  may  be  given  in 
pills  or  in  a  bolus,  with  honey,  two  or  three  times  a 
day;  or  four  or   five  drops  of    the  oleoresin   (Olio- 
resina  Piperis,  U.  S.  Ph.,  strength  about   ")  may  lie 
taken  if  a  more  compact  and  stronger  dose  is  needed. 
Dose  of  piperin  half  a  gram  or  less. 

Allied  Plants. — The  genus  is  a  very  large  one, 
of  six  hundred  species,  of  exclusively  tropical  plants, 
mostly  shrubs,  and  frequently,  like  the  present,  climbers. 
Many  of  them  have  pungent  fruits.  P.  officinarum  Cas., 
D.  O,  and  P.  longum  Linn.,  are  the  sources  of  "long 
pepper,"  which  comes  in  compact  spikes  one  or  two 
inches  (2  to  5  centimetres)  long,  and  about  a  sixth  (half  a 
centimetre)  in  diameter,  in  which  the  minute  fruits  are 
partially  hidden  beneath  spirally  arranged  peltate  bracts. 
Its  constituents  are  identical  with  those  of  the  above,  but 
its  flavor  and  strength  are  inferior.  Long  Pepper  is 
never  sold  at  retail  in  this  country,  yet  it  is  a  common 
article  in  wholesale  houses;  it  is  probaby  used  as  an 
adulterant  of  Black  Pepper.  P.  cubeba  yields  Cubebs, 
which  see.  P.  belle  Linn,  is  an  East  Indian  vine  whose 
leaves  are  chewed  w  ith  arcca  nuts  as  a  masticatory  (or  a 
habit)  by  many  aboriginal  tribes  of  the  great  Polynesian 
Islands.  P.  angustifolium  Ruiz  and  Pavon,  a  South 
American  shrub,  supplies  the  Matico  leaves  formerly  used 
as  a  styptic  in  haemorrhage.  The  rest  of  the  order  Pi- 
peracea  is  not  of  much  economic  importance. 

Allied  Drugs. — Pepper,  Cubebs,  and  Allspice  look 
much  alike.  They  may  be  easily  distinguished  by  the 
smell  if  one  is  familiar  with  them,  or  Cubebs  may  be  told 
by  the  long,  peduncle-like  base  of  its  pericarp,  and  All- 
spice by  the  four  thick,  persistent  sepals  at  its  apex  and 
its  two  seeds,  the  others  having  but  one.  White  Pepper 
is  the  fruit  of  the  same  plant,  P.  nigrum,  allowed  to 
ripen  and  wilt,  and  then  rubbed  between  the  hands  until 
the  outer  parts  of  the  pericarp  are  removed.  It  contains 
less  of  the  pungent  resin  than  the  black,  but  is  more  fra- 
grant in  proportion,  and  is  by  many  preferred  for  table  use. 
Of  other  spices  and  aromatics,  many  of  them  the  products 
of  the  order  Zingiberacce,  are  nearly  related  to  the  Peppers 
in  their  properties.  Ginger,  Curcuma  (Curry),  Zerumbet, 
Galanga,  etc.,  are  examples,  as  well  as  Sweet-flag,  in  an 
allied  order.  They  owe  their  pungency  to  resins  and 
their  fragrance  to  oils.  Less  closely  related  are  the  drugs 
containing  pungent  oils,  the  true  aromatics,  like  Carda- 
mou,  Cinnamon,  Cloves,  etc.;  and  still  farther  removed 
are  the  stomachic  oils  of  the  Umbellifers  and  Mints.  In 
the  other  direction,  of  excessive  sharpness,  may  be  men- 
tioned the  anomalous  fieriness  of  the  Cayenne  Peppers. 
The  Cruciferous  aromatics,  like  Mustard  and  Horserad- 
ish, resemble  Pepper  in  some  of  their  effects,  but  not  at 
all  in  composition.  11".  P.  Jlolles. 

PEPPER,  CAYENNE  {Capsicum,  U.  S.  Ph.;  Gapsici 
Fructus,  Br.  Ph.:  Piment dt  Cayenne,  Codex  .Med.  The 
Frucvus  Capsici  of  the  German  Pharmacopoeia  is  the  Gar- 
den Pepper,  Piment  des  Jar  dins,  Potion  <h  Quinee  of  the 
Codex.,  from  Capsicum  annuum  Linn.).  Capsicum  fasti- 
giatum  Bl.   is  a  small,   spreading,   slender  shrub,   with 
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four-sided,  pubescent  branches,  and  ovate  or  lanceolate 
pointed  leaves      Flowers,  two  01  three  together,  terminal 
(?)  al  the  bifurcations  of  the  branches,  on  creel  pedicels 
litly  recurved  at  the  top,  regular,  perfect  ;  calyx  small, 


Fig.  2807.— Capsicum  Annuiim  Linn.     (Baillon.) 


five-parted  corolla,  rotate,  five  cleft,  stamens  five,  inserted 
upon  it.  Ovary  superior,  two-celled.  Fruit  cylindrical, 
fusiform,  or  conical,  one  or  two  centimetres  (one-half 
inch)  long,  and  five  or  six  millimetres  thick,  bright 
orange-vermilion  when  ripe,  shining.  This  species  is 
supposed  to  be  a  native  of  South  America,  but  has  been 
for  a  long  time  cultivated  and  naturalized  in  India. 
Africa,  and  other  tropical  regions. 

Capsicum  annuum  Linn,  (in  part),  is  an  annual  herb,  of 
stouter  habit  than  the  above,  with  solitary  flowers  on  re- 
curved peduncles,  and  very  much  larger  fruits,  of  a  great 
variety  of  shapes,  A  native  of  South  America,  like  the 
preceding,  bul  like  that  also  cultivated  and  naturalized  in 
most  of  the  warm  countries  of  both  hemispheres.  It  is 
the  common  Garden  Pepper.  It  is  more  hardy  than  the 
preceding,  and  is  found  in  almost  a  dozen  varieties.  The 
use  and  cultivation  of  Capsicum  followed  almost  imme- 
diately the  discovery  of  America.  It  appeal-  to  nave 
reached  Europe  first  through  India,  and  thai  so  promptly 

as  to  make  it  seem  like  a  native  of  that  country. 

The  Guinea,  East  India  <.  or  Bird  !'••••>  ■  'v  '"  small. 
narrow  pods  From  one  half  to  five-eighths  inch  in  length, 
tapering  to  a  blunl  point,  with  a  leathery,  Bhrivelled  | 
carp  enclosing  two  cells,  and  a  number  of  fiat,  reniform, 
yellowish  seeds.  It  ha-  a  characteristic  odor,  and  in- 
tensely hot,  stinging  taste. 

Tin  Garden  Pepper  is  much  larger.it  may  be  long  and 
narrow,  but  other  varieties  a  taped,  pear-shaped, 

globular,  and  irregular.  They  are  red  or  while  when 
ripe,   and    all    have  the    fiery    effect    Upon    the   tOUgUe   and 

skin  exerted  by  the  Aral  named. 

<  Iomposi  iio\.— A  little  <.-.*/  nlial  "if.  a  minute  quantity 
of  a  fragrant  stearoptene,  some  fat,  and  a  volatile,  not 
thoroughly  studied,  alkaloid,  are  among  the  unimportant 
constituents,     The  cause  of  its  intense  acridity  was  dis- 


covered by  Thresh  (1877),  and  named   Capmirin. 
neutral,  cry-tall  inc.  volatile  substance,  of  the  most  ■ 
ful   acridity,   requiring  to   he   handled    with   great 

That    which    ha-    I generally    regarded    a-   the  active 

principle  is  Uapxiein,  a   purified   oleoresin  ;   it   contains 
oil,  resin,  capsaicin,  etc.     Capsicin  is  a  thick,  yellow- 
ish red  substance,  scarcely  (lowing  at  ordinary  temper- 
atures, i/ui  becoming  verj  limpid  if  warmed. 
ACTION   VXD  Use.— About  the  same  as  those  of 
per  (see    preceding  artii  l<  i.     In  -mall  qui 
tics,  externally,  rubefacient  ;  gastric  stin 
if  taken  by  mouth;  in  largi    ones  exceedingly 
irritating    to   both   skin   and  intestines.     It  is 
an  extensively   used   and    useful   condiment 
"  Pepper  tea,"  made   from  either  of 
these  peppers,  i-  frequently  used  in 
this  country  as  a   gargle  in  sul 
phuryiigil  is,  a-  a  cure  for  cold.* 
Cayenne  is  also  given    in    largi 
(containing  from  half  a  gram  to  one 
gram)  in  delirium  tremens.     The  or- 
dinary stomachic  dose  is  three  or  four 
decigrams  (gr.  v.  ad  viij.). 

The    following    preparations    are 
officinal:  Fluid   Extract  {ICj-lrn 
Capxici  Fluiduiii,  U.  S.  Ph.);  Tinct- 
ure  (Tiitctura    Capsiri,    V .    S     Ph., 
strength  /.  I,  and  the  Oleoresin 
oresina   <  'a  pair  i,  V .  S.    Ph. .   strei 
about   J,  i.     This   latter  i-  an  etln  r< 
tract  with  the  ether  evaporated  off.     It  is 
a   dark,   thick,  oily  liquid,  with  tin 
of  (  ap-i(  uin  and  an  intense  taste, 
from  one-fourth  to  one  drop. 
Allied  Plants.— See  Belladonna. 
Allied  Drugs.— Si  e  I'i.iti  r,  Hi  \<  k. 
II".  P.  Bolles. 

PEPPERMINT    {Mentha     Piperita,    U.    S.    Ph.; 
Mentha  Piperita',  Ph.  <L.  and  /•'.  3/    ( 
Ph.    G.  ;     Mentht      poicree,     Codex      Med., 
Mentha  piperita  Smith,  order  LaliinUr.  is  a  l:  ■ 
rious  perennial  herb,  from  one-half  to  oik 
in  height,  spreading  by   stolons,  and   sendit 
stout,  branching,   smooth,   or   slightly    hairy,  squarish, 
green,  or  purple  stems.     Leaves  opposite,  petioled,  ovate 
or  lanceolate,  serrate,  dark  green,  smooth,  about  five  of 
ten  centimetres  long.     Inflorescence  in  axillary  fascicles, 
crowded  at   the  ends  of  the  branches  into  short,  rather 
thick  and  blunt,  spike-. 

Flowers  small,  lavender-colored,  slightly  labiate,  with 
a  nearly  regular,  bell-shaped,  five-toothed  calyx,  and  a 
tubular  or  bell-shaped  corolla.  Inning  the  two  upper  lolies 
blended  into  one  slightly  larger  than  the  others,  and 
emarginate,  constituting  the  upper  lip.  Stamens  tour,  in 
the  throat  of  the  corolla.  Pistil  one.  four-parted  al  the 
base,  each  lobe  containing  one  ovule.  Fruit  of  four  little 
achenes  in  the  base  of  the  persistent  calyx.  This  mint 
is  easily  recognized  by  its  familiar  odor,  but  may  also 
be  told  from  spearmint  by  its  petioled  leaves,  its  com  pad 
inflorescence,  its  darker  color,  and  more  robust  habit;  it 
is  rather  variable,  and  runs  into  other  species,  a- indeed 
do  many  mints.  Bentley  and  Trimen  consider  it  to  bet 
cultivated  form  of  the  water-mint,  if.  ftimuta  Linn. 
pe.rmint  is  not  known  in  an  undeniably  wild  state,  but 
the  early  accounts  of  it  indicate  an  English  origin,  and 
dale  back  nearly  two  hundred  years.  ]t  j-  more 
naturalized  in  both  hemispheres,  and  is  cultivated  for  its 
oil  in  England,  France.  Germany,  and  the  United  St 
here,  indeed,  upon  a  large  and"  increasing  scale ; 
India  and  Australia. 

Description  and  Composition.— The  herb  has 
sufficiently  described  above.  Loth  leaves  and  stems,  es- 
pecially the  former,  have  a  pleasant,  spicy,  cooling  taste. 
For  final  dispensing,  the  leaves  and  top's  are  separated 
from  the  comparatively  inert  branches.  Peppermint 
contains  from  one  to  one  and  a  fourth  per  cent.  (Fliicki- 
ger)  of  esst  ntial  oil,  which  is  its  only  valuable  constituent. 
This  (Oleum  Mentha  Piperita,  U.  S.  Ph.)  is  a  pale  green; 
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ish  or  yellowish  liquid,  becoming  darker  by  age  and  expos- 
ure, of  an  exquisitely  pleasant  odor,  and  an  agreeable 
taste,  leaving  the  mouth  hypersensitive  to  cold.  Sp.  gr. 
0.900.  Soluble  in  an  equal  weight  of  alcohol,  and  in  ten 
or  twelve  hundred  parts  of  water.  It  consists  of  a  liquid 
portion  and  a  crystalline  solid  (Menthol  "  Pipmenthol  ") ; 
,the  latter  can  be  separated  by  long  standing  at  a  cool 
temperature,  or  more  quickly  by  a  very  cold  one  (zero  F., 
or  below).  The  menthol  of  Peppermint  is  in  the  market 
•at  present  to  compete  with  that  of  M.  javanica  Bl.  of 


Flo.  2808.— Peppermint  Plant.     About  one-half  natural  size.     (Baillon.) 

China  and  Japan.  It  has  a  slightly  more  delicate  odor, 
but  is  otherwise  similar. 

Action  and  Use. — Peppermint  and  its  oil  are,  from 
their  taste  and  agreeable  action,  the  most  generally  liked 
of  all  the  mints,  if  not  of  all  carminatives.  This  oil  is 
wanning  and  stimulating  to  the  stomach,  very  seldom 
irritating.  It  is  a  favorite  household  remedy  for  nausea, 
flatulence,  and  colic ;  applied  to  the  skin  and  evaporation 
prevented,  it  is  a  mild  stimulant,  useful  in  neuralgia  and 
rheumatism  ;  applied  to  the  forehead  and  temples  it  pro- 
duce a  grateful,  cooling  feeling,  with  a  little  tingling 
that  occasionally  relievesslight  headaches  ;  this  property 
is  mostly  due  to  the  menthol  it  contains.  The  most 
common  employment  of  Peppermint  Oil  by  physicians, 
however,  is  as  a  flavor,  vehicle,  or  adjuvant  of  other 
medicines,  especially  of  cathartics,  whose  griping  it  un- 
doubtedly diminishes.  Like  most  mints,  Peppermint  is 
frequently  used  in  hot  infusion  in  colds,  etc.  It  is  also  a 
favorite  flavor  for  candies. 

Administration. — First,  of  the  dried  herb,  from  fif- 


teen to  twenty  grams  may  be  steeped  in  a  pint  of  boiling 
water,  but  not  boiled.  Dose,  the  whole  during  a  half 
day,  in  divided  doses.  Second,  of  the  oil.  from  rive  to 
fifteen  drops  may  be  given  on  sugar,  in  mucilage  (Syrup 
of  Acacia i.  or  otherwise,  spirit  of  Peppermint  (Spirilus 
Mentha  Piperita,  V.  S.  Ph.;  Essence  of  Peppermint), 
the  most  common  preparation,  is  a  ten  per  cent,  solution 
of  the  oil  in  alcohol,  in  which  a  little  of  the  dried  herb 
has  been  macerated  for  the  sake  of  color.  Peppermint 
Water  (Aqua  Mentha  Piperita,  U.  S.  Ph.)  is  a  saturated 

solution  of  the  oil  in  water ;  it  is  not  strong  e gh  for 

anything  but  a  vehicle.  The  troches  of  Oil  of  Pepper- 
mint (Trochisa  Mentha  Piperita,  U.  S.  Ph.)  contain  about 
one-fifth  drop  each.  The  Mixture  of  Rhubarb  and  Soda 
contains  one-third  Spirit  of  Peppermint.  The  Aromatic 
Wine,  an  obsolete  preparation,  contains  a  trace  of  Pep- 
permint flavor.  There  are,  besides  these,  one  or  two  un- 
officinal  combinations  of  Peppermint  and  Soda("Soda- 


Fig.  2SU9. — Flower  of  Peppermint  Pliint.  enlarged  ;  also  section  of  the 
same.     (Baillon.) 

mint,"  "Soda-mint  Tablets,"  etc.)  much  employed  in 
sour  stomach  and  slight  dyspepsia. 

Allied  Plants. — Spearmint  and  the  English  Penny- 
royal are  of  the  same  genus  ;  so  is  the  Chinese  pepper- 
mint noticed  above,  see  Menthol.  The  order  is  a  large 
one,  abounding  in  oils  of  similar  qualities  ;  the  follow- 
ing list  includes  the  more  important  ones  : 

Ocimum  Basilicum,     Basilic,  not  much  used. 

Lavandula  vera  I).  C.     Lavender. 

L.  Spiea  D.  C.     Spike,  "  Oil  of  Spike." 

Pogostemon  Patchouly  Pellet.  Patchoul}r ;  used  in  per- 
fumery. 

Mil, tit, i,  several  species.  Mints.  The  most  important 
besides  Peppermint  are  Spearmint,  and  M.  Pulegium 
Linn.  (Pouliot  commun,  Codex  Med.). 

Origanum  Majorana  Linn.     Sweet  Marjoram. 

Origanum  vulgaris  Linn.     Wild  Marjoram. 

Thymus  vulgaris  Linn.     Thyme,  yields  thymol. 

Thymus  Serpyllum  Linn. 

Hyssopus  officinalis  Linn.     Hyssop. 

Hedeoma  pulegioides  Pers.     American  Pennyroyal. 

Melissa  officinalis  Linn.     Melissa,  Balm. 

Salvia  officinalis  Linn.     Sage. 

Rosmarinus  officinalis  Linn.     Rosemary. 

Nepeta  ('<it,iri,i  Linn.     Catmint. 

Leonurus  Cardiaca  Linn.     Motherwort. 

Marrubium  vulgaris,  Tourn.     Horehound. 

Scutellaria,  several  species.     Skullcaps. 

In  some  of  these,  like  Marrubium  and  Scutellaria,  the 
aromatic  elements  are  but  slight.  The  order  furnishes 
many  pretty  garden  flowers. 

ALLIED  DRUGS.  —  Besides  the  above,  see  Anise  and 
other  Umbellifera,  Cinnamon,  GmGER,  and  the  other 
aromatics.  W.  P.  Bolles. 
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PEPSIN   (Pepsintm  atum,  V .  S.  Ph.;    Ptpst 

Br.  Ph.;  Ph.  <!..  qoI  saccharated;  Peprine,  Codex 
Med  i      An  organic  ferment  (Enzyme)  contained  In  the 
of  animals,  and  capable,  in  the  presence  of 
diluted  acids  (In  di  lacl  ic,  eh  ),  of  digi 

teid  (albuminoid)  compounds  such  as  albumen,  fibrin, 
and  muscular  tissue ;  thai  is,  reducing  them  todiffusibli 
oon-coagulable  substances  called  peptone  .  Pepsin,  in 
a  state  ol  purity,  baa  nol  been  obtained ;  its  composition 
is  therefore  unknown.  In  a  pharmaceutical  or  i 
mercial  ensi  thi  nami  i  en  to  a  moisl  or  dry,  un- 
crystallizable  substa  itaining  pepsin,  and  obtained 

lis  solution,  or  by  mechanical  means,  from  the  mucous 
layer  of  the  stomach  of  the  pig,  or  from  the  fourth  stomach 
oi  the  calf,  sheep,  etc.,  and  eiihi  r  offered  as  nearly  pure 
as  possible,  or  else  standardized  to  some  definite  digesting 
Btrength  with  starch,  sugar  of  milk,  or  some  other  indit- 
ferenl  substance. 

Pepsin,  in  a  definite  form,  is  a  comparatively  recenl 
addition  to  the  materia  medica,  and  was  only  admitted  to 
the  United  States  Pharmacopoeia  at  the  lasl  revision. 
The  use  of  stomachs  to  coagulate  milk  for  cheese-making 
is,  of  course,  of  greal  antiquitj .  and  rennet  wine,  thai  is, 
the  cleansed  call's  stomach  soaked  in  wine,  is  no  novelty. 
This  and  other  preparations  of  rennet,  as  well  as  chicken 

gizzards,  have  also  had  sunn-  popularity  in  weak  diges- 
tion for  a  couple  of  generations  or  more.     Dr.  Corvisart, 

of  Paris  (1854),  is  said  to  have  been  the  first  to  for- 
mally propose  the  use  of  acidulated  pepsin  as  a  medicine. 
For  about  twenty  years  it  has  been  in  extensive  employ- 
ment, and  during  the  last  half  of  this  time  it  has  prob- 
ably been  sold  in  greater  amount  as  a  domestic  remedy 
than  upon  physicians'  prescriptions. 

The  gastric  juice  secreted  by  the  so-called  gastric  folli- 
cles or  glands  in  the  Stomach,  is  a  clear,  thin  liquid,  with 
a  sour  taste  and  odor,  and  a  specific  gravity  slightly 
raised  above  that  of  water.  It  contains  from  one-half  to 
one  or  more  per  cent,  of  solids.  These  are  salts  and  other 
inorganic  compounds,  albuminous  substances,  a  little 
mucus,  and  pepsin.  The  acid  of  the  stomach  is  hydro- 
chloric :  lactic  acid  is  sometimes  also  present. 

There  are  several  typical  methods  of  preparing  pepsin. 
The  simplest,  not  involving  any  chemical  manipula- 
tion, is  that  of  Sir  Lionel  Beal,  and  adopted  by  tin- 
British  Pharmacopoeia.  The  directions  are  as  follows; 
"  The  stomach  of  the  pig,  sheep,  or  calf  recently  killed, 
having  been  cut  open  and  laid  on  a  board  with  the  inner 
surface  upward,  any  adhering  portions  of  food,  dirt,  or 
other  impurity  are  to  be  removed,  and  the  exposed  sur- 
face slightly  and  rapidly  washed  with  a  little  cold  water; 

the  cleaned  mucous  surface  is  then  to  be  scraped  with  a 
blunt  knife  or  other  suitable  instrument,  with  some  press- 
ure, and  the  viscid  pulp  thus  obtained  is  to  be  immediately 
spread  upon  the  surface  of  glass  or  glazed  earthenware, 
and  quickly  dried  at  a  temperature  nol  exceeding  100"  F. 
(:57.s  c.).  The  dried  residue  is  to  be  reduced  to  powder 
and  preserved  inastoppered  bottle."  It  should,  with  a 
little  acid  at  a  warm  temperature,  dissolve  fifty  times  its 

weight  of  boiled  white  of  egg.  If  well  prepared  it  will 
do  much   more.     A   modification  of  this  method  is  to 

Separate   the    mucosa    after    having  cleansed    it  as  above, 

soak  it  in  cold  water,  press  it.  and  evaporate  the  liquid  ; 
another  method  uses  acidulated  water,  by  which  a  largi  c 
yield  is  obtained,  which  contains,  however,  considerable 
peptone.  An  early  process  of  considerable  repute  is  that 
of  Boudault.  The  mucous  layer  of  the  stomach,  sepa- 
i  ited  and  cleansed  as  above,  is  bruised  in  a  mortar  and 

digested  in  cold  water.      The  liquid  is  then  separated  and 

precipitated  with  lead  acetate,  the  precipitate  treated 
with   fresh  water  and  subjected  to  hydrogen  sulphide, 

which   separates    the    lead   and    allows   the    pepsin    to    l'e- 

dissolve  ;  the  liquid  is  filtered  and  evaporated  to  a  moist 

condition,  and  is  then  mixed  with  starch.  It  is  a  very 
weak  product,  the  Codex  requiring  a  strength  of  -',"  (Pep- 
sirn  midieinale,  Codex  Med.);  the  pure  pepsin  of  the 
Codex  is  Pepsim  extractive,  which  is  required  to  have  the 
Btrength  y.     It  is  entirely  soluble  in  water.     Pepsin  may 

also    be    extracted  by  alcohol  ;    while   in    Strong    alcoholic 

solution  ii  is  inactive,  but  not  destroyed,  and  it  becomes 


active  again  when  the  solution  is  diluted  so  as  to  contain 
only  about  live  per  cent,  of  spirit,      An  excellent  pr< 
lion   may  also   be  obtained    by  macerating   the  prepa 
stomachs  with  glycerine.     The  most   generally  ae. 
method,  however,  is  thai  of  Mr.  SchefTer,  of  Lo 
K  v . ,  to  whose  intelligent  investigations  we  owe  no. 
our  knowledge  of  pepsin  and  paucreatin.    This  pi 
to  cleanse  and  separate  the  lining  of  the  stoma' 
mince  them  and  soak  them  for  a  day  or  two  in  ucidulal 
water.     The  liquid  is  then  strained  off  and  Heated  with 
an  excess  of  common  salt,  which  precipitates  the  p,  ;  . 
els  a  gray  leathery  scum,  which  forms  at  the  lop  ol 
liquid.     This  is  pressed  nearly  dry,  redissolved  in  p 
water,  reseparated  by  another  treatment  with  salt,  a 

Ii    is    then    standardized    with    sugar    of   milk. 
Scheffer's  pure  pepsin  has  a  marvellous  digestive  p 
Besides  these  there  are  innumerable  manufacturers 
this  article  now,  most  of  whom  have  some  peculiarity 
processor  result,  and  "scales,"  "  granules,"  "crys 
etc.,  as  well  as  mixtures  «  ith  diastase  and  other  fermi 
have  fiooded  the  market.     The  only  hope  of  uniformity 
consists  in  adhering   to  some   officinal    form   like  thai 
the  United  States  Pharmacopoeia,  whose  description  is  as 
follows  : 

In  n  reption. — "  Saccharated  pepsin  is  a  white  pow- 
der of  a  slight,  but  not  disagreeable,  odor  and  taste,  and 
a  slightly  acid  reaction.     It  is  not  completely  soluble 
water,  leaving tloi  cults  of  pepsin  floating  in  the  solutii 
which,  however,  dissolve  on  the  addition  of  a  small  qu 
thy  of  hydrochloric  acid.      Strong  turbidity  of  the  acidu- 
lated solution  indicates  the  presence  of  mucus,   which 
also   imparts  to   the  saccharated    pepsin  a  disagreeable- 
odor  and  taste,  and  will  eventually  impart  to  it  an  ani- 
moniacal  odor. 

"  One  part  of  saccharated  pepsin  dissolved  in  500  pal 
of  water  acidulated  with  7.5  parts  of  hydrochloric  acid, 
should  digest  at  least  50  parts  of  hard-boiled  egg  albu- 
men in  five  or  six  hours,  at  a  temperature  of  38    to  40 
(100°  to  HIT  F.)."     TheGerman  Pharmacopoeia  requires 
a  digesting  power  of 

(  dear,  pure  pepsin  is  not  hygroscopic,  and  does  not  de- 
compose when  exposed  to  the  air,  but  long  exposure  di- 
minishes materially  its  strength.  It  should  not,  therefi 
be  kept  from  season  to  season.*  Commercial  pepsin  is 
liable  to  contain  mucus,  products  of  complete  or  partial 
digestion  of  the  stomach  tissues,  salt,  excess  ,,f  acid.  • 
Another  peculiarity  of  certain  pepsins  should  be  remem- 
bered :  that  they  an-  active  only  at  a  temperature  higher 
than  that  of  the  body.  These,  while  scientifically  inter- 
esting, should  be  rejected,  of  course,  for  medicinal  pur- 
pi  >ses. 

Action  and  Use. — According  to  Hager's  theory,  pi 
sin.  as  it  exists  in  the  glands  of  the  stomach,  is  in  a  lati 
condition,    "otherwise   it    would   dissolve   and   desti 
them,"  and  becomes  active  only  by  the   addition  of  acid 
and  water.     This  takes  place  when  it  is  discharged  i 
the  cavity  of  that  organ,  and  an  active  compound  is  im- 
mediately formed.     He  further  supposes  thai  the  wall  of 
the  stomach  is  here  protected  from  its  action  by  the  layer 
of  mucus  which  covers  it.     This  latent   pepsin  be 
distinguished  by  the  name  pepsiuyl.     His  explanatioi 
the  action  of  pepsin  is  based   upon  a  belief  thai    it  has  a 
strong  affinity  for  proteids ;  that   in  the  gland  pepsinyl 
is  a  pepsin-proteid  compound  ;  this  is  decomposed  in  the 
presence  of  acid  in  tin-  stomach,  an  acid  albuminate 
mg  formed  and  the  pepsin  forced  from  its  relation 
take  up  another  portion  of  proteid   material.     The  acid 
compound   just   formed   is  unstable  in   the  presence  of 
water,  its  albumen  is  hydrated  into  peptone,  and  the  acid 
.     i 

*  That  time  alone  does  not  destroy  pepsin  would  seem  to  be  shown  by 
Ha-  Following  extract:  "Two  bain  pics  of  No.  A  (of  tin-  harm-  ninnufac- 
tarer)  were  tested  at  the  same  time.  Onewasseven  years  old,  while  the 
other  was  comparatively  fresh,  yet  their  digestive  |>ower  va 
three  grains."  Mr.  Ch.  K.  Coombs,  who  made  the  above  observation. 
also  examined  numerous  samples  of  saccharated  and  "pure"  |K-pKin 
from  the  market,  He  found  the  former  to  run  generally  above  the  phar- 
macopceial  standard,  ranging  from  43  to  75,  but  one  sample  waa  worth- 
less. None  ol  the  "  pure  "  specimens  even  approached  an  ideal  strength, 
the  best  having  only  a  power  of  141,  from  which  they  graded  down  to  86. 
Popsine  ha\  Ing  ■  power  of  1,000  to  'J, 000  have  been  pre|<ared. 
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Pepsin. 

Pericardium. 


set  free  to  decompose  the  pepsinyl  again  formed,  and  so 
on.  The  explanation  is  interesting,  but  not  satisfactory. 
The  protection  of  the  stomach  by  mucus  is  not  sufficient, 
since  it   rapidly  digests  after  death,   when  the   mucus 

must  be  still  there  ;  and  if  the  alternating  decomposition 
processes  were  the  whole  explanation  of  digestion,  they 
ought  to  go  on  forever  and  not  come  to  so  quick  an  end 
they  do  with  all  accessible  pepsins.  That  pepsin  is 
inactive  without  aeid,  and  that  the  process  of  peptoniza- 
tion is  one  accompanied  by  hydration,  is  pretty  well 
proved,  but  there  are  undoubtedly  important  molecular 
rearrangements  besides.  Pepsin  acts  hut  little  upon 
the  living  tissues  of  warm-blooded  animals  ;  it  is  slightly 
more  energetic  with  some  diseased  tissues,  like  cancer, 
and  still  more  so  with  necroses  like  diphtheritic  exfolia- 
tion. 

The  uses  of  this  medicine  are  foreshadowed  ahove. 
First  and  most  important  is  its  employment  in  gastric  de- 
rangements, for  all  of  which,  without  regard  to  kind,  it. 
has  become,  among  the  more  intelligent  part  of  the  lay- 
community,  a  domestic  panacea.  The  larger  manufac- 
turers have  catered  to  this  demand,  and  with  a  plausible 
sort  of  half-scientific  method  have  attempted  to  adapt  it 
to  this  wide  use  by  adding  other  digestive  ferments,  prod- 
ucts of  digestion,  foods,  etc.,  making  generally  hetero- 
geneous mixtures  of  very  questionable  utility.  The  real 
use  of  pepsin  in  medicine  is  difficult  to  make  out.  Its 
chemical  action  instructs  us  that  it  is  indicated  when  the 
gastric  juice  is  insufficient  and  albuminoids  are  not  read- 
By  digested ;  when  this  exact  condition  of  things  exists 
in  adults  it  is  difficult  to  say — certainly  not  in  most  cases 
of  dyspepsia ;  here  the  digestion  is  often  perfect,  or  if 
not.it  is  intestinal  or  starchy  digestion,  and  not  gastric, 
that  is  generally  at  fault.  In  extensive  cancer  of  the 
stomach,  where*  many  of  the  glands  are  destroyed,  in 
atrophy  of  the  gastric  follicles,  pernicious  anaemia,  or  in- 
terstitial gastritis,  it  would  seem  to  be  most  exactly  indi- 
cated ;  yet  the  results  in  these  diseases  have  not  been 
brilliant.  It  should  be  tried  in  them,  however,  except- 
ing the  first,  where  there  is  said  to  be  danger  of  digesting 
the  cancer  and  causing  perforation.  Where  a  duodenal 
or  jejunal  fistula  has  been  made  for  impassable  disease  at 
the  pylorus,  the  albuminoids  given  through  it  should  be 
peptonized. 

Its  external  employment  in  carcinoma  of  the  sloughing 
form,  as  a  solvent,  can  be  better  replaced  by  curetting, 
which  will  accomplish  more  in  ten  minutes  than  pepsin 
would  in  a  month  ;  its  use  in  diphtheria  has  never  become 
general.  In  the  digestive  disturbances  of  infants,  children 
with  sour,  curdy  discharges,  and  similar  vomiting,  this 
medicine  produces  its  most  gratifying  results  ;  here  its  ap- 
plication is  also  entirely  rational.  Besides  these,  it  seems 
to  be  of  benefit  in  a  good  many  cases  of  distress  and  heavi- 
ness after  eating,  where  the  digestion  is  sufficiently  good 
without  it,  and  where  the  dose  given  i.s  so  small  that  its 
digestive  power  must  be  unimportant.  The  explanation 
of  these  cases  is  wanting  ;  perhaps  it  is  that  the  ingested 
pepsin  is  an  anodyne,  or,  as  Wood  suggests,  a  stimulant 
to  the  stomach.  In  many  of  these  cases  pepsin  is  not 
given  alone,  but  with  alcohol,  glycerine,  acid,  bismuth, 
etc.,  which  may  take  some  part  in  the  relief.  Pepsin  and 
bismuth  are  chemically  incompatible,  yet  the  best  results 
—results  which  do  not  seem  wholly  explained  by  the  bis- 
muth, are  often  got  by  this  mixture.  Pepsin  and  alcohol 
are  not  incompatible  when  the  latter  is  reduced  in  the 
stomach  to  five  per  cent,  or  less. 

Administration. — The  saccharated  pepsin  of  this 
country,  usually  made  by  Scheffer's  formula,  is  a  slightly 
acid  preparation,  and  may  be  given  in  powder  or  in 
acidulated  water  ;  the  former  is  the  more  usual  method, 
the  prescriber  generally  trusting  to  the  natural  acid  of 
the  stomach.  If  there  is  any  doubt  about  the  sufficiency  of 
this,  the  acid  had  better  be  added.  Glycerine  is  an  ex- 
cellent solvent  and  preservative  of  pepsin,  and  may  be 
added  to  any  liquid  preparation.  Alcohol  holds  pepsin 
inactive  until  it  is  diluted  ;  many  of  the  autiferments  de- 
stroy it. 

The  officinal  solution  of  pepsin,  a  type  of  many  others, 
is  made  as  follows  : 


Saccharated  pepsin 40  parts. 

Hydrochloric  acid 1'2  parts 

Glycerine 400  parts. 

Water 548  parts. 

Wine  of  pepsin  is  not  officinal  here.  That  of  the  Ger- 
man Pharmacopoeia  is  as  follows  : 

Pepsin  * 50  parts. 

Glycerine 50  parts.. 

Water 50  parts. 

Sherry 1,845  parts. 

Hydrochloric  aeid  (sp.  gr.  1.124)...  5  parts. 
Mix]  and  filter  after  six  days. 

"  Lacto-pepsin "  is,  according  to  Hager: 

Pepsin  (pure) 10  parts. 

Pancreatin 7.<i  parts. 

Sugar  of  milk 50  parts. 

Extract  of  malt  (best) o  parts. 

l.ael  ie  acid , .      2.6  parts. 

Hydrochloric  acid  (25  per  cent.) 10  parts. 

Glycerine 20  parts. 

To  which  is  added  powdered  tragacanth  enough  to 
make  pill  mass,  etc. 

Post:. — This  important  matter  has  never  been  settled  ; 
about  a  gram  (15  grains)  for  adults  is  the  ordinary  amount ; 
for  the  relief  of  dyspeptic  distress  it  often  suffices,  but 
for  any  efficient  digesting  action  three  or  four  times  as 
much  should  he  given  ;  from  half  a  gram  to  a  gram  is  a 
suitable  dose  for  small  children,  the  former  for  those  un- 
der six  months. 

Allied  Drugs. — Strong  acids,  water,  or  steam  under 
pressure,  and  several  other  agents,  will  partly  or  fully 
peptonize  meats,  but  need  no  further  mention  here. 
Papaiin  and  the  exudations  of  Droserus  and  Nepentfiea 
have  marked  digestive  power.  See  Pataw  Leaves. 
Other  important  and  interesting  ferments  are  Pancreatin, 
Trypsin,  Ptyalin,  Diastase,  etc.  W.  P.  Bulks. 

PERICARDIUM,  INFLAMMATION  OF  THE.  Syn.: 
Pericarditis;  Fr.,  Perieardite  ;  Ger.,  Hcrtzbeutelent- 
ziindung. 

Anatomy. — The  pericardium  is  a  fibro-serous  mem- 
brane consisting  of  two  layers  :  an  external,  or  fibrous, 
and  an  internal,  or  serous,  layer.  The  fibrous  layer  is  a 
dense  membrane,  attached  below  to  the  central  tendon 
and  the  adjoining  muscular  part  of  the  diaphragm,  and 
constitutes  the  chief  strength  of  the  pericardium.  The 
superior  portion  of  the  pericardial  sac  is  separated  into 
eight  tubular  sheaths  for  the  great  vessels  at  the  base  of 
the  heart,  viz.,  one  for  the  vena  cava  superior,  four  for 
the  pulmonary  veins,  two  for  the  pulmonary  arteries, 
and  one  for  the  aorta.  The  serous  layer  forms  a  closed 
sac  ;  the  portion  covering  the  heart  receives  the  designa- 
tion of  the  visceral  layer,  while  the  parietal  surface  covers 
the  fibrous  layer,  to  which  it  is  intimately  attached,  and 
is  also  reflected  over  the  vessels.  The  pericardium  cov- 
ers the  aorta  as  high  as  the  commencement  of  the  trans- 
verse portion  of  the  arch  of  the  aorta,  and  covers  all  the 
large  vessels  to  an  extent  greater  than  is  generally  im- 
agined. This  pericardial  membrane  sustains  the  same 
relations  to  pathological  modifications  as  do  the  pleural 
membranes. 

Etiology. — Inflammation  of  the  pericardium  may  be 
acute  or  chronic,  the  latter  process  being  usually'  the 
sequel  of  the  acute  affect  ion.  Pericarditis,  like  peri- 
tonitis, is  almost  never  idiopathic,  although  a  few  emi- 
nent authorities  admit  that  it  may  arise  without  a  distinct 
cause.  It  is,  on  the  contrary,  usually  dependent  upon, 
or  associated  with,  other  morbid  processes. 

The  largest  number  of  cases  occur  in  connection  with 
rheumatism  or  Blight's  disease,  or  as  an  inflammation 
propagated  from  an  allied  process  in  contiguous  tissues. 
The  sources  of  inflammation  likely  to  occasion  peri- 
carditis by  contiguity  are  :  inflammations  of  the  pleura, 
especially  when  of  chronic  type;  tubercular  processes 
in  the  lungs  or  pleura  ;  inflammation  or  morbid  growth 

*  Of  digesting  strength  10%  ;  twice  as  much  of  ours  would  be  required. 
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in  the  mediastina  or  lunga  .  inflammatory  processes 
beneath  the  abdominal  diaphragmatic  Burface,  such  as 
peritonitis,  perihepatitis,  abscess,  or  other  Inflammatory 
processes  in  the  liver  Pericarditis  may  be  secondary  to 
the  zymotic  diseases,  as  scarlet  fever  or  variola,  or  its 
antecedents  may  be  enteric  fever,  scurvy,  or  anj  of  the 
forms  of  pyaemia  Pericarditis  may  h<-  traumatic,  or 
Hilary  to  Mows  upon  the  chest,  or  falls,  or  contusions 
el  the  precordial  region.  It  mas  alBO  be  developed  from 
wounds  inflicted  from  without  or  through  the  oesoph- 
agus within.     Mil i st  '  anil  Flint     record  instances  in  which 

a  plate,  with  artificial  teeth  attached,  became  lodged  in  the 
oesophagus,  and  finally  penetrated  this  tube,  producing 
fatal  pericardii  - 

In   rheumatism    pericarditis  may  occur  early,   occa- 
sionally preceding  the  joint  affection,  or  occurring  within 

the    fire!    week    of    the    onset    of    the  rheumatic   attack  ; 

though  no  period  of  the  disease  can  be  regarded  as  free 

from  the  so  called  Complication.      Neither  the  severity  of 

the  rheumatic  attack  nor  the  number  of  joints  involved 
has  any  direct  relation  to  the  pericardial  process.  Peri- 
carditis does  not  occur  in  chronic  rheumatism,  and  its 
relation  to  gout  is  doubtful,  for  although  Flint  records  a 
case  in  which  the  joints  were  found  after  death  incrusted 
with  urate  of  soda,  the  kidneys  also  were  contracted. 
[n  a  variously  estimated  proportion  of  cases  both  endo 
and  pericardial  disease  exist.  Pericarditis  may  occa- 
sionally lie  secondary  to  fibroid  disease  of  the  walls  of  the 
heart,  although  more  commonly  it  is  true  that  pericar 
dilis  may  be  the  antecedent  of  cardiac  fibrosis."  In  renal 
disease  pericarditis  is  usually  a  late  phenomenon,  and  it  is 
very  often  an  indication  of  impending  uraemia.  Acute 
alcoholism  sometimes  is  the  cause  of  pericarditis,  and,  in 
general,  it  must  be  borne  in  mind  that  the  debilitated, 
the  poorly  nourished,  the  young,  the  old,  and  those  liv- 
ing in  unhygienic  surroundings  are  most  exposed  to  peri- 
cardial inflammation. 
Pathology. — In  pericardial  inflammation  the  process 

may  lie  associated  with  fibrinous  or  serous  clfusion.  The 
earl}  appearance  of  pericardial  inflammation  is  rarely 
seen.  The  writer  has  made  post-mortem  examinations 
thirty-six  hours  after  the  pericardium  had  been  injured 
b\  penetrating  wounds,  and  has  found  purulent  exuda- 
tion. If  the  pericardial  inflammation  is  fibrinous,  plas- 
tic lymph,  more  or  less  moistened  with  serum,  is  dis- 
tributed over  the  pericardia]  surface  in  flakes  which  arc 
more  or  less  thickly  massed  at  some  points,  while  at 
others  the  pericardium  may  be  normal  ;  there  is  also  a 
variable  amount  of  fluid  effusion  in  which  flakes  of 
fibrine  float.  In  the  initial  Stages  of  the  process  there  is 
repletion  of  the  pericardial  capillaries  on  both  the  costal 
and  visceral  layers  of  the  pericardium.  Vascular  pro- 
jections or  vegetations  form,  over  which,  if  the  process 
proceeds  to  exudation,  the  lymph  is  most  thickly  coated. 
The  serous  surface  of  the  pericardium  presents  a  soft, 
red.  velvety   appearance,  or  the  villi   may  look   pale  and 

turbid,  as  if  infiltrated.   The  epithelium  is  shed  in  patches 

between  which  intact  epithelium  may  be  found,  and  mi- 
nute granular  reticulated  masses  of  lymph  are  poured 
out  between  the  remaining  epithelial  cells.  The  epithe- 
lium may  become  homogeneous  ami  granular — that  is  to 

say,  it  undergoes  coagulative  necrosis,  and  when  there  is 
very  little  serous  fluid  is  known  as  dry  pericarditis.  If 
there  is  some  exudation  it  may  lie  small  in  quantity  .  fibrin- 
ous pericarditis  ;  or  there  may  be  abundant  serofibrinous 
exudation,  sero  fibrinous  pericarditis.  In  the  first  form 
the  membrane  is  generally   much  reddened,  the  surface 

has   lost     its    lustre   and    become    opaipie.    an    appearance 

which  is  very  marked  in  the  transverse  furrow,  but  may 
be  circumscribed  about  the  mots  ><(  the  great  vessels,  or 

involve  the  entile  visceral  and  parietal  pericardium. 
The  whole  surface  of  the  heart  may  be  covered  with  a 
thin  fibrinous  layer,  which  ma)  .  even  at  this  early  sta 

have  formed  adhesions  connecting  the  visceral  and  parie- 
tal layers  of  the  pericardium.  It  is  more  developed  on 
the  parietal  layer,  but  in  some  few  cases  coagulable  mat- 
ter is  found  in  larger  quantities  in  the  serous  portion  of 
the  effusion,  ami  appears  in  the  form  of  roundish  ..r  flat- 
tened free   bodies,  about  the  size  of  a  bean  or  ha/el-nut. 


and  generally  forms  a  net -work  between  the  heart  and 
pericardium,  to  both  of  which  it  adheres.  The  serous 
t  (fusion  may  be  only  a  few  ounces,  or  several  pints  it  js 
always  turbid  from  molecular  fibrine  suspended  in  it, 
and  may  be  yellowish-green,  brown,  or  red  in 
The  pericardial  exudation  is  usually  sero-fibrim 
character  ;  it  is  rarely  sero-albuminous.  When  it  is  small 
in  amount  it  will  gravitate  to  the  most  dependent  ]>or- 
lioii  of  the  pericardial  sac,  but  when  it  is  large  in  quan- 
tity it  may  cause  enormous  distention  of  the  pericardial 
membrani  a. 

The  inflammatory  processes  in  the  pericardium  are  es- 
pecially characteristic  in  their  later  macroscopic  appear- 
ance.     The  normal    pericardial   fluid  may  coagul 
exposure  to  air,  so  that  this  fact  alone  is  not 
of  inflammation  ;  but  when  the  effusion  is  chiefly  fibrin- 
ous and  considerable   in   amount,  the  exudation  as 
a  characteristic  form  in  consequence  of  the  cardiac  move- 
ments.     Warty  and  villous  projections  of  varying 
cover  the  pericardial  surfaces,   particularly  on  I 
ferior  walls  of  the  heart;   frequently  ridges  are  promi- 
nent, especially  anteriorly,  over  the  origin  of  the  pulmo- 
nary artery. 

I.aeniiec  has  compared  the  appearance  of  the  peri- 
cardial surfaces  to  that  presented  on  suddenly  separating 
two  smooth  pieces  of  wood  between  which  a  small  piece 
of  butter  has  been  forcibly  compressed,  and  the  appear- 
ance of  the  pericardium  in  this  stage  of  the  process  has 
been  described  as  the  cor  villosum,  hirsutum.  or  tomento- 
sum.  In  many  cases  the  roughness  is  so  prominent  that 
it  may  be  appropriately  compared  to  the  appearance  pre- 
sented by  the  dorsal  surface  of  a  bullock's  tongue. 

When  pericardial  inflammation  complicates  Bright*! 
disease,  as  a  rule,  comparatively  few  lesions  are  found. 
Smooth,  opaque,  pearly  white,  milky  patches,  often 
found,  particularly  on  the  surface  of  the  right  ventricle, 
have  been  considered  as  having  an  inflammatory  origin  ; 
they  consist  in  a  slight  thickening  of  the  serous  mem- 
branes. If  the  new  formation  is  more  abundant  it  may 
take  the  form  of  thick,  almost  cartilaginous,  plaq 
pal ches,  or  of  diffused  tendinous  or  scar-like  thicken- 
ings. 

Haemorrhagic  pericarditis  is  rare,  except  in  purpura, 
scurvy,  tuberculosis,  or  malignant  disease.  It  is  due  to 
the  rupture  of  some  of  the  newly  formed  fine  capillaries 
which  are  developed  in  the  fibrinous  exudation.  The 
pericardial  membrane,  or  any  deposit  of  lymph  upon  it, 
or  the  fluid  exudation,  may  be  deeply  stained  with 
blood.  Haemorrhage  into  the  pericardial  sac  may  also 
occur  by  rupture  of  the  heart  or  great  vessels.  In  these 
cases  the  blood  coagulates  in  large  masses,  which  may 
envelop  the  heart.  The  presence  of  fluid  blood  is  an  indi- 
cation of  injury  to  the  intra-pericardial  blood-vessels. 

Suppurative  pericarditis  may  occasionally  be  primary, 
or  the  sequel  to  an  acute  pericardial  effusion,  but  is  mow 
frequently    .secondary    to    traumatism,    to    empyema,   to 
suppurative  mediastinitis,  to  caries  of  the  ribs,  | 
grene  "f  the  lungs  ;  or  it  may  lie  metastatic. 

Putrefactive  changes  may  take  place  in  the  pus  in  cer- 
tain cases  of  pyaemia,  or  when  in  the  operative  treatment 
of  pericardia]  effusion  antisepsis  has  been  imperfect  and 
air  carrying  morbific  germs  has  been  admitted.  Air  may 
also  enter  the  pericardial  sac  from  the  (esophagus,  stom- 
ach, intestines  or  lungs,  when  adhesions  to  the  viscera 
have  been  followed  b\  perforation  of  the  pericardial  sac. 

Tlie  tubercular  form  of  pericarditis  resembles  the  sim- 
ilar inflammation  observed  in  the  pleura.  The  tubercu- 
lar formation  is  scattered  along  the  course  of  the  \ 
and  as  it  may  be  associated  with  fibrinous  or  hainor- 
rhagic  inflammation,  these  masses  of  exudation  should  be 
detached  and  the  condition  of  tin-  subjacent  pericardium 
examined  ;  cheesy  nodules  of  tubercular  character  are 
not  large  ill  this  situation. 

The  pericardial  process  may  result  in  more  or  Ii 
tensive  fibrinous  adhesions   between   the   two  suit: 
the  pericardium,  but  these  are  less  common  than  in  the 
pleural  cavity.     The  entire  surfaces  of  the  pericardial 
sac  may  be  fused  so  that  the  pericardial  cavity  is  obliter- 
ated.    If  pus-cells    have    been  uumerous  in  a  fibrinous 
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exudation,  masses  of  cretaceous  nodules  may  be  found 
as  the  result  of  calcification  of  cheesy  matter,  and  thus 
bone-like  masses  may  form  in  the  midst  of  fibrous  adhe- 
sions. 

The  post-mortem  examination  of  a  case  witnessed  by 
the  writer  may  serve  as  a  general  illustration.  The  peri- 
cardium was  firmly  attached  over  the  right  ventricle  for 
an  area  of  three  inches  laterally  and  two  inches  from 
above  downward  and  posteriorly.  The  left  ventricle  was 
adherent  from  the  base  to  the  apex  by  bands  of  lymph 
between  the  costal  pericardium  and  its  visceral  layer. 
There  was  also  a  broad  band  of  lymph  binding  the 
aorta  to  the  costal  pericardium,  but  not  attached  to  the 
heart  at  all.  This  loop  acted  as  a  sort  of  bridle,  and  was 
the  cause  of  a  marked  murmur  during  life.  The  peri- 
cardium contained  three  ounces  of  fluid,  and  the  heart 
weighed  sixteen  ounces,  and  showed  eccentric  hyper- 
trophy of  the  left  ventricle.  There  were  no  marked  en- 
docardial lesions. 

Fibrinous  strings  of  lymph,  similar  to  that  just  de- 
scribed, may  persist  and  occasion  friction-murmurs  long 
after  the  process  of  pericardial  inflammation  is  past. 
When  there  are  extensive  pericardial  adhesions  the  mus- 
cular tissue  of  the  heart  is  gravely  affected.  Dilatation  of 
the  heart,  especially  of  the  right  and  left  ventricle,  with 
hypertrophy,  may  occur.  The  hypertrophy  and  dilata- 
tion usually  affect  both  ventricles,  and  may  be  so  con- 
siderable that  the  gross  weight  of  the  heart  may  reach 
two  pounds.  The  action  of  the  heart  is  seriously  crip- 
pled by  these  pericardial  adhesions,  notwithstanding  the 
increased  power  acquired  by  the  cardiac  muscle.  It  is  a 
mooted  point  between  writers  as  to  whether  the  hyper- 
trophy in  this  connection  can  occur  independently  of  any 
valvular  lesions.  Chevers,  Barlow,  and  Hope  are  ranged 
on  the  affirmative  side,  and  my  personal  experience  at 
the  post-mortem  table  would  incline  me  to  share  their 
view.  The  experience  of  Stokes,  Sibson,  Balfour,  and 
others  inclines  them  to  the  negative  view. 

Pericarditis  may  induce  fibroid  disease  of  the  heart, 
and  especially  in  connection  with  cases  of  syphilis  with 
visceral  lesions.4  If  the  circulation  through  the  coronary 
arteries  be  interfered  with  by  adhesions,  either  influenc- 
ing the  circulation  through  them  directly  or  by  modifying 
the  aortic  systole,  fatty  degeneration  or  dilatation  of  the 
chambers  of  the  heart  may  ensue.  Pericardial  adhesions 
are  possible  at  a  very  early  aire.  Behier  reports  a  case  of 
chronic  pericarditis  in  an  infant  of  eleven  months.5  An 
adherent  pericardium  occurring  in  earl}- life  may  prevent 
the  growth  and  development  of  the  heart,  and  when,  as  has 
been  already  observed,  a  wall  of  calcareous  encasement 
of  the  heart  has  emanated  from  chronic  pericarditis,  a 
local  or  general  thin  fibrous  condition  of  the  muscle  oc- 
curs, and  in  this  manner  local  or  general  aneurismal  dila- 
tation of  the  cardiac  muscle  may  be  developed.  These 
conditions  are,  however,  rare. 

Carcinomatous  growths  of  a  primary  or  secondary 
character  are  infrequent  in  this  locality,  and  the  same 
may  be  asserted  of  primary  sarcoma,  for  although  this 
form  of  morbid  growth  is  the  most  frequent  of  those 
which  originate  in  the  anterior  mediastinum,  Kahnlich,6 
who  describes  thirteen  cases  originating  in  the  connective 
tissue  of  the  anterior  mediastinum,  and  five  from  the  pe- 
riosteum of  the  sternum,  states  that  but  one  arose  from 
the  pericardial  tissue.  In  mediastinal  sarcomatous  disease 
the  pericardium  is  frequently  secondarily  invaded.  Peri- 
carditis may  be  secondarily  excited  by  morbid  growl  lis 
occupying  the  posterior  mediastinum,  or  may  be  second- 
ary to  any  form  of  mediastinal  inflammatory  process. 

Symptoms. — Pericarditis  is  one  of  those  diseases  in 
which  it  is  necessary  to  closely  consider  the  etiology  or 
predisposing  causes,  in  order  to  assist  in  interpreting  the 
■symptoms,  although  the  physical  examination  of  the 
parts  involved  is  the  only  method  capable  of  yielding 
definite  information,  and  is  absolutely  required  "before  a 
positive  diagnosis  can  be  made. 

The  majority  of  cases  of  acute  pericarditis,  in  connec- 
tion with  rheumatism  or  Bright's  disease,  develop  insidi- 
ously ;  occasionally  the  onset  may  be  marked  by  irregu- 
larity of  the  heart's  action.    This  irregularity  is  commonly 


transient,  and  disappears  after  the  exudation  commences 
to  form.  Discomfort  arising  from  shortness  of  breath  is 
less  frequent  in  the  formative  stage  than  in  pleurisy,  but 
in  the  stage  of  even  moderate  effusion  the  dyspnoea 
is  marked.  The  patient  is  usually-  more  comfortable 
propped  up  in  bed,  or  tosses  anxiously  around,  usually 
inclining  the  body  forward  and  toward  the  right  side. 
The  subjective  sensation  of  pain  i*  uncommon,  yet  both 
pain  anil  tenderness  may  be  recognized.  The  tempera- 
ture cannot  be  reckoned  as  characteristic  ;  when  delir- 
ium, with  more  or  less  stupor  and  high  temperature, 
complicates  rheumatism  or  Bright's  disease,  pericarditis 
may  be  suspected.  When  pericarditis  complicates  dis- 
eases of  the  pulmonary  parenchyma,  such  as  pneumonia 
of  the  apex,  delirium  is  frequently  present,  but  is  rather 
an  associated  symptom  of  the  pulmonary  process.  .Gas- 
tric irritability  muy  be  prominent.  The  duration  of  peri- 
carditis in  connection  with  renal  diseases  may  be  tran- 
sient, and  therefore  it  becomes  all  the  more  important  to 
make  an  early  study  of  the  physical  signs  in  suspicious 
cases.  When  the  effusion  is  formed,  the  general  and 
subjective  symptoms  vary  in  proportion  to  the  amount 
of  effusion.  When  the  effusion  is  considerable,  the  press- 
ure exercised  by  the  distended  pericardial  sac  upon  the 
left  lung  and  the  bronchial  tubes  may  be  so  great  as  to 
occasion  much  respiratory  distress.  In  these  instances 
the  posture  is  significant.  It  is  difficult  for  the  subject 
to  rest  in  the  recumbent  posture,  but  the  upright  or  semi- 
upright  attitude  must  be  maintained,  or  the  prone  posi- 
tion, usually  on  the  right,  but  occasionally  on  the  left 
side,  possibly  with  the  face  downward,  may  be  assumed, 
so  that  the  movements  of  the  dorsal  portions  of  tiie  chest 
may  be  the  more  free.  The  sense  of  dyspnoea  is  present 
under  these  circumstances,  and  the  embarrassment  of  the 
circulation  through  the  direct  influence  of  the  effusion 
upon  the  cardiac  movements,  or  by  means  of  the  pressure 
upon  the  pulmonary  system,  may  heighten  the  sense  of 
dyspnoea  to  orthopnoea.  Owing  to  the  adaptability  of 
the  respiratory  organism  to  the  most  serious  embarrass- 
ment, these  general  symptoms  may  pass  away  even  in 
cases  in  which  the  effusion  persists. 

The  physical  signs  are  varied,  but  especially  centre  in 
the  results  of  auscultation.  In  the  primary  stages  of 
pericarditis,  or  throughout  the  history  of  cases  in  which 
the  exudation  is  fibrinous,  a  grazing,  rubbing,  or  creak- 
ing sound  may  be  audible.  It  is  a  controverted  point, 
which  can  never  be  satisfactorily'  settled,  whether  a  fric- 
tion-sound can  occur  during  the  first  stage  of  inflamma- 
tory dryness  of  the  pericardial  membrane,  preceding  the 
exudation.  It  would  seem  that  some  exudation  must  be 
present  before  the  friction-sound  can  appear.  It  is,  how- 
ever, true  that  a  friction-sound  may  be  well  defined  dur- 
ing life  in  a  case  in  which  an  autopsy  will  reveal  scarcely 
any  lesion  (Pericarditis  Sicca,  Walsh),  and  this  is  espe- 
cially the  case  in  the  pericarditis  associated  with  pleurisy. 
Hayden  writes  :  "I  have  never  met  with  a  case  which 
would  warrant  me  in  asserting  that  a  state  of  simple  dry- 
ness and  vascularity  of  surface  may  give  rise  in  the  peri- 
cardium to  a  veritable  friction-sound.  I  do  not,  how- 
ever, deny  the  possibility  of  its  occurrence  ;  .  .  .  but 
in  every  instance,  without  exception,  in  which  I  have  had 
the  advantage  of  determining,  by  post-mortem  examina- 
tion of  the  body,  the  condition  of  the  serous  surface  of 
the  pericardium  where  friction-sound  of  indubitable  peri- 
cardial origin  had  existed  during  the  patient's  last  illness, 
I  have  found  lymph  in  greater  or  less  quantity  effused 
upon  the  surface." 

The  quality  of  the  pericardial  friction-murmur  may  be 
soft  or  blowing,  so  closely  resembling  the  valvular  mur- 
murs that  they  cannot  be  differentiated  by  the  acoustic 
character  of  the  murmur  alone.  The  friction-sound  may 
be  a  very  transient  sound.  Walsh  says  it  may  appear  and 
disappear  in  six  hours.  The  disappearance  of  the  sound 
may  be  due  to  an  increase  in  the  effusion,  and  it  may  re- 
appear during  the  stage  of  absorption,  and  finally  vanish 
gradually.  As  a  rule,  the  friction-sound  is  audible  for 
several  days,  and  even  when  the  liquid  effusion  is  large,  a 
friction-sound  may  be  recognizable  throughout  its  dura- 
tion.    A  friction-sound  is  sometimes  audible  in  subacute 
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01  i  lironic  pel  (carditis,  but  in  tl  more  or  less 

complete  adhesion  of  the  ■■  ill  bave 

Pericitrdial  friction-murmurs  i  ommonly  occur 
synchronous!)  with  the  movements  rather  than  with  the 
sounds  i'i  the  bearl  .  they  may  be  rhythmical,  with  one 
or  the  other  Bound  a  fro  character  de- 

scribed bj  Wat«»n  The  location  of  the  maximum  in- 
tensity of  valvular  murmurs  at  certain  placesal  which 
the  placed  cl  ir  of  the  observer, 

ami  their  transmission  with  maximum  intensity  on  deft- 

mi  i  onspicuouB  (  haracteristicfl  of  mum 
indicating  valvi  lesions,     The  peculiarities  of  pericardial 
i  m-sounds  are  chiefly  the  rapid  i  bangi  ol  lot  ation  of 
maximum  intensity,  ow  ing  to  the  liability 
i  \\  mpb  i"  I"-  polished  smooth.     The  n 
nun    maj  reappear  in  a  new  poinl  in  the  praecordia,  be- 
on  may  occur  in 
the  pericardium  elsewhere,     Friction-murmuh 
transmitted  beyond   the  cardiac  area,  except   in  rare  in- 
stances.     Tin-  most  common  location  of  friction-murmurs 
er  the  base  of  the  In-art  or  near  the  origins  of  the 
els.yel  the  frictions  maj  be  audible  at  the 
oral  anj  poinl  of  the  prscordia.      Pericardial  frictions 
Bounds;  the  valvular  murmurs  are  heard 
as  though  developed  on  a  deeper  plain'.     Change  of  post- 
ure may   in. luce  an  increase  of   murmur,  renderic 

murmur  which   is   taint  in  the  vertical   positi [Uite  uis- 

tinct  in   i  tnbent.     Unless  endocarditis  be  asc 

the  alterations  which  are  common  to  the  wall 
the  different  chambers  of  the  heart  in  endocardial  disease 
absent,  It  is  always  desirable  to  notice  the  effect 
of  respiration  on  a  possible  pericardial  friction.  Pull  in- 
ition  tends  to  intensify  pericardial  murmurs,  espe- 
ciallj  those  audible  at  the  base  of  the  heart.  At  the  apex 
a  friction-sound  may  be  best  detected  when  breathing  is 
suspended  alter  full  expiration. 

When  the  effusion  is  large  and  composed  of  serum  the 
Bounds  of  the  heart,  especially  the  Bret,  are  very  Taint  and 
muffled,  sometimes  almost  inaudible  ;  but  it'  the  effusion 
is  not  too  large,  or  is  more  fibrinous,  the  sounds  of  the 
heart  may  be  clearly  heard  over  the  position  of  the  apex- 
which  is  usually  displaced  upward. 
Inspection,  in  instances  of  acute  pericarditis,  especially 

in  the  young,  often  dis<  I promini  m  e  of  the  whole 

pi  ecordia.  The  intercostal  spaces  also  may  be  filled 
Out,  the  impulse  of  the  heart  displaced  upward,  the 
sounds  growing  louder  as  the  stethoscope  is  carried  up- 
ward. The  character  of  the  impulse  may  he  little 
changed  in  this  new  position,  or  it  may  be  feeble,  weak, 
or  fluttering.  Friction  fremitus  may  be  recognizable 
the  precordial  spat  e,  or  in  one  of  the  interspaces  of 
this  region.  This  fremitus  often  produces  a  wavy  vibra- 
tion, distinctly  visible  OVer  the  surface  of  the  chest,  es- 
pecially marked  in  thin  persons.  The  attitude  in  peri- 
carditis is  occasionally  striking.  The  subject  may  desire 
to  be  propped  up  in  bed,  or,  at  all  events,  the  recum- 
bent posture  is  unpleasant.  The  patient  may  tOSS  ti 
Or  the  other  side,  or  incline  the  body  forward.  The 
right  side  is  frequently  chosen  in  these  circumstances, 
.since  the  liver  does  not  become  a  source  of  pressure  on 

tb.    pericardium,  ami  the  inclinati f  the  heart  to  the 

right  side,  so  far  as  it  is  free  to  move,  leaves  the  largesl 

possible  share  of  space  to  the  pericardium.  In  many 
cases,  however,  there  U  no  change  in  the  attitude.  As 
the  effusion  increases,  the  foregoing  physical  siu;ns  be- 
come intensified.  The  precordial  prominence  becomes 
conspicuous,  the  impulse  is  lost,  and  the  fremitus  is  ab- 
sent, except  around  the  vessels  at  their  origin  from  the 
ventricles.  During  the  stage  of  absorption  the  first- 
nauied  physical  simis.  one  or  all,  reappear. 

Bj    palpation    in   cases  ,if  pericardial   effusion  the  Signs 

ded   by   inspection   are   confirmed.     The   patient's 

body  shouid  be  inclined  forward;  this  manoeuvre  will 
r.nder  the  ap<-\  beat    more  easilj    recognized.      As   the 

fluid    diminishes   or   increases,   the  apex  beat   may  become 

more  or  less  apparent.     Friction  fremitus  may  be  ri  i 
nized  in   acute  or  chronic  pericardial  disease,  and  i~  a 
very  valuable  sign  "f  the  process,  although  it  is  absent  in 
man]  cas.  s.     The  fremitus  can  be  recognized,  if 


the  examination  i<  made  in  the  early  stages  of  ;<cute 
pericarditis  with  moderate  effusion,  accompanying  either 
the  Bystole  or  diastole,  or  both;  in  the  latter  i 
fremitus  has  a  to  and  fro  character  ;  the  fremiti, 
when  the  exudation   is  rich  in  tibrine,  and  the  fl 
spread   over  the  surface  ol    the   pericardiui  J]y 

near  the  base.      At  an  autopsy  the  particles  of  D brine  a|i- 

like  down  or  fur.  covering  the  heart.  The  f  ri<  i 
of  the  heart's  action  frequently  masses  these  partii 
giving  the  condition  which  has  been  compared  in  ] 
mortem  to  a  bullock's  tongue.  In  order  that  pericard 
frictions  ma\  be  recognized,  the  amount  of  rluid  must 
be  bo  great  as  to  separate  the  heart  from  the  chest  Wall, 
and  the]  are  more  distinct  when  the  body  is  inclined 
w  a  id.  in  which  feeble  cardiac  pulsations  can  | 

dace  a  definite  rub.  When  pericardial  fremitus  or  tbrilh 
be  recognized  by  palpation,  a  murmurcan  also  b< 
by  auscultation,  but  the  converse  is  not  always  true. 

The  pulse  of  pericarditis  j~  not   characteristic,  ai 
of  value  only  in  i  n  with  other  signs.     Walsh 

attention  to  the  sudden  variations  in  the  puis*  I 
in  pericarditis:  a  slight  movement  may  increase  tbep 
from  (in  to  '.Ml.  ci-  140,  just  as  a  similar  sudden  rapid 
tion    of   the    hi  irs   from    neurosal    or   emotii 

causes.    The  pulse  may  be  irregular  in  force  and  rhythm, 
very  early  symptom,  before  sufficient  Huid  accumu- 
-  lo  interfere  with  cardiac  action.      Indeed,  alter  the 
first  twenty-four  or  forty-eight  hours  the  regular  act 
of  the  heart  may  be  spontaneously  res  .med. 

I  'i  Rci  ssiox.  —The  results  of  artificial  distention  of  the 
pericardium  after  death,  as  obtained   by  Rotch,  ■  ;   I 
ton,  sei  iii   .i  arcely   in  cons,, n;,iice  with  clinical   i 
tion.     When  that  o  injected  a  small  amount 

fluid   into  the  sac,  percussion  gave  an  increase  of  ] 
cordial  flatness;  beginning  at  the  sixth  rib,  about  I 
centimetres  i"  tin-  right  of  the  sternum,  it  passed  upward 
in  a  curved  line,  w  ith  the  convexity  outward,  to  the  fourth 
right  costal  cartilage  at  its  lower  edge,  then  across  the 
sternum  to  the  upper  bord<  r  of  the  fourth  left  1 1  stal  - 
tilage,  and  outward  and  downward  to,  and  to  the  outside 
of,  the  nipple,  passing  down  to  the  sixth  or  seventh  rib. 
There  was  no  vertical  increase  ot  ;l:iini".     \\  hen  a  lai 
amount  of  tluid  was  introduced,  the  area  of   tlatncss 
increased    in    similar    outlines.    \j/.,    there    was  a    much 
greater  lateral  increase  from  the  upper  border  of  the  sixth 
rib  to  the  lower  portion  of  the  third  interspace,  both 
the  right  and  lo  the  left  of  the   .sternum,  than  above  the 
third  rib.     The  vertical  dulness  was  not  materially  in- 
creased.     Clinical    cases,    however,    certainly   occur   in 
which  the  contour  of  the  area  of  cardiac  dulness  jv  altered 
vertically  as  well  as  transversely.      During  the  dry  si;  j 
however,  unless  a  very  considerable  amount  of  lymph 
extravasated,  the  natural   percussion   dulness  in  the  car- 
diac region  is  not  appreciably  alien  d.      In  health  the  U    . 
of  cardiac  dulness  in  the  adult  rarely  exceeds  tlm  e  in<  I 
transversely  at  the  fifth  interspace.    If,  in  percussing  from 
above  downward,  an  ana  of  positive  dulness  exi  e<  da  this 
limit,  or  extends  above  the  third  rib.  it   becomes  an  evi- 
dence of  pericarditis.      The  outline  of  precordial  flat! 
is  a  blunt  cone  ;  the  area  of  flatness  maj  commence  below 
at   the  sixth   or  seventh  rib,  and   possibly  extend  as  i.  . 
as  the  first  or  second  rib.  and  in  consonance  with  Ho!' 
experimental  evidence  the  transverse  an  a  of  tlatncss  may 
extend  for  an  inch  or  more  from  the  right   border  of  the 
sternum  and  to  a  variable  distance  beyond  the  plane  of 
the  left  nipple.    The  transition  from  the  outline  of  flatl 
to  the  outline  of  resonance  is  abrupt,  just  as  in  pleural 
effusions.     The  edge  of  the  lung,  which  normally  over- 
laps the  cardiac  area,  is  pushed  aside  and   the  area  of  im- 
paired   resonance   is   lessened.      The   percussion-nob 
really  Hat.  not  dull,  and  the  resistance  to  the  fingers  in 
SSiOH  is  most  perceptible. 

The  amount  of  a  pericardial  effusion  varies,  v.  ithin  com- 
parativi  ly  short  intervals  of  time,  from  day  to  dav  ;  some- 
times from  morning  to  evening  advances  or  p 
of  dulness  can  be  defined.  A  very  important  aid  to  the 
diagnosis  of  this  condition  is  the  change  of  tin-  area  of 
flatness  when  the  position  of  the  patient  is  changed  from 
to  side,  while  ai  the  same  time  auscultation  or  pal- 
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nation  will  show  an  unchanged  apex-beat.  Further,  ex- 
amination in  the  recumbent  position  may  give  a  clearer 
percussion  resonance  over  the  precordial  area,  and  the 
line  of  transition  will  be  less  abrupt  as  the  lungs  return 
to  the  position  from  which  they  were  displaced  by  the 
fluid.  In  exceptional  cases  the  dulness  may  extend  on 
the  left  side  backward  almost  to  the  spinal  column,  and 
across  the  sternum  to  the  right  nipple.  Percussion  may 
assure  us  that  there  is  fluid  in  the  pericardial  sac,  but  it 
must  be  remembered  that  effusion  in  this  situation  may 
occur  as  a  passive  dropsy  as  well  as  an  inflammatory  effu- 
sion. Passive  dropsy,  however,  occurs  in  this  situation 
only  together  with  oilier  passive  effusions. 

The  lesions  of  chronic  pericarditis  are  very  similar  to 
those  of  chronic  pleurisy  :  1.  The  effusion  may  remain 
without  tendency  to  increase  or  to  diminish.  2.  Adhesion 
or  agglutination  of  the  pericardial  surfaces  may  occur.  3. 
Retained  pericardial  effusion  may  become  purulent.  The 
first  class  of  lesions  requires  no  elaboration,  since  the 
physical  signs  of  an  effusion  are  always  the  same,  and 
there  are  no  more  certain  evidences  of  purulent  pericar- 
dial effusion  than  exist  in  similar  pleural  collections. 
The  second  condition  presents  one  of  the  hard  problems 
for  clinical  study.  The  diagnosis  can  be  made  only  when 
the  most  unequivocal  history  can  be  obtained,  and  when 
the  most  critical  examination  of  the  physical  signs  is  insti- 
tuted. In  subacute  or  chronic  forms  of  pericarditis  with 
adhesion,  the  general  symptoms  are  those  which  would 
naturally  follow  impeded  cardiac  action.  Dyspnoea  of 
the  form  peculiar  to  cardiac  disease,  that  is,  increasing 
on  exertion,  may  be  a  sign  of  chronic  pericarditis  with 
adhesions,  provided  that  a  careful  study  of  the  case  ex- 
cludes any  other  form  of  cardiac  or  pulmonary  disease, 
or  any  neurosal  disturbance  of  the  heart.  A  constant 
sense  of  discomfort  is  recognized,  which  is  referred  to 
the  heart,  but  without  a  physical  examination  of  the 
precordia  these  symptoms  cannot  become  intelligible. 

In  hypertrophy  or  dilatation  connected  with  pericar- 
dial adhesion  the  heart's  apex  may  pulsate  in  the  fifth 
interspace  or  higher,  in  spite  of  the  physical  signs  of  hy- 
pertrophy revealed  by  auscultation,  inspection,  and  pal- 
pation ;  or  the  heart  may  be  drawn  upward  and  the  left 
ventricle  tilted  outward  and  to  the  left.  This  position 
of  the  left  ventricle  contrasts  markedly  with  the  physical 
signs  of  hypertrophy  and  dilatation  without  adhesion. 
The  right  ventricular  dulness  also  extends  in  many  cases 
to  the  right  of  the  sternum.  The  sounds  of  the  heart 
may,  however,  be  feeble  in  proportion  to  the  strength  of 
the  impulse. 

It  is  also  a  noticeable  clinical  fact  that,  when  valvular 
lesions  of  the  heart  are  combined  with  extensive  pericar- 
dial adhesions,  the  ordinary  changes  in  precordial  dul- 
ness which  commonly  accompany  the  valvular  lesions 
do  not  exist,  but  instead  there  is  an  upward  cardiac  dis- 
placement, and  those  symptoms  of  venous  repletion 
which  must  attend  crippled  propulsive  cardiac  power 
do  not  yield  to  treatment  as  readily  as  might  be  expected. 

If  the  pericardial  surfaces  are  extensively  united  the 
precordia  may  be  depressed,  and  the  interspaces  may  be 
drawn  inward  during  the  systole.  The  heart's  apex  may 
be  markedly  displaced  upward  and  outward,  and  even 
the  lower  portion  of  the  sternum  may  be  contracted. 
The  limits  of  cardiac  dulness  are  not  only  enlarged,  but 
the  boundaries  of  cardiac  dulness  are  unchanged  by  vary- 
ing postures,  or  on  full  inspiration  and  expiration.  There 
may  be  no  change  in  the  rhythm  of  the  heart,  or  there 
may  be  a  very  great  alteration  in  rhythm,  including  ir- 
regularity. Walsh  states  that  the  systolic  dimpling  of 
the  interspaces  only  happens  if  there  be,  in  addition  to 
pericardial  adhesions,  pleuritic  adhesions  in  front  of  the 
organ,  or  if  the  agglutination  of  the  pericardium  be  com- 
bined with  extensive  cardiac  hypertrophy.  Dimpling  of 
the  interspaces  and  the  wave-like  vermicular  tremor  of 
the  interspaces  over  the  prsecordia  also  occur  in  indi- 
viduals whose  chest- walls  are  much  emaciated  ;  also  if  this 
thinning  of  the  chest-wall  be  combined  with  a  condition 
Of  enlargement  and  dilatation  of  the  heart,  but  without 
pericardial  adliesions.  It  must  be  also  borne  in  mind 
that  the  intercostal  tissues  may  move  inward  when  there 
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is  pressure  on  the  bronchial  tubes,  or  obstruction  of  the 
same  with  atelectasis,  as  may  occur  in  the  capillary  bron- 
chitis of  children  ;  also  in  some  cases  of  chronic  fibroid 
phthisis,  and  when  extensive  pleural  adhesions  exist  ; 
and  finally,  the  symptom  is  present  in  many  cases  of  pul- 
monary emphysema.  Therefore,  when  inspection  of  the 
pra?cordia  discloses  any  vibration,  too  much  importance 
should  not  be  ascribed  to  this  symptom,  unless  other 
physical  signs  are  associated. 

Diagnosis. — In  making  the  diagnosis  of  pericarditis 
the  etiological  relations  of  the  disease  become  of  the  first 
importance,  because  pericarditis  is  not  an  idiopathic  affec- 
tion. One  source  of  error  in  diagnosis  is  the  possibility 
of  mistaking  a  dilated  fatty  heart  with  feeble  heart-sounds 
for  the  enlargement  of  the  prsecordia  due  to  pericardial 
effusion.  There  arc  certain  details  which  separate  the 
flatness  of  pericardial  effusion  from  the  dulness  of  an  en- 
larged heart.  The  first  of  these  relates  to  the  change  of 
precordial  contour  in  pericarditis,  elsewhere  described. 
The  line  of  transition  from  flatness  into  resonance  is 
more  sharp  in  pericarditis  with  effusion  than  in  cardiac 
degeneration  with  dilatation.  Respiratory  percussion  on 
full  inspiration  may  be  made  available  to  define  more 
sharply  the  line  of  transition  from  resonance  to  flatness. 
In  cases  of  simple  enlargement  of  the  heart,  the  area  of 
cardiac  dulness  is  diminished  by  the  use  of  this  method. 
Dilatation  of  the  heart  has  a  chronic  history  and  is  asso- 
ciated with  venous  stasis,  while  pericardial  effusion  be- 
gins suddenly  and  is  secondary  to  other  pathological  pro- 
cesses. 

Large  pericardial  effusions  may  extend  so  far  into  the 
axillary  region  and  compress  the  lung  to  such  an  extent 
as  to  simulate  a  pleural  effusion.  In  differential  diagno- 
sis one  may  observe  that  the  physical  signs  of  this  latter 
disorder  can  be  noted  in  the  back,  all  the  way  round  to  the 
vertebrae,  while  in  large  pericardial  effusions  the  gutter  on 
the  side  of  the  spinal  column  will  furnish  resonance.  On 
the  other  hand,  sacculated  pleurisy  located  anteriorly  may 
simulate  the  pericardial  effusions,  but  the  position  of  the 
collection  will  best  serve  one  when  contrasting  the  symp- 
toms. 

Another  source  of  error  consists  in  the  confusion  of 
pericardial  with  pleuro-pericardial  effusions.  Friction 
murmurs  can  be  developed  in  the  pleura  adjacent  to  the 
inflamed  pericardial  sac  by  the  movements  of  the  heart, 
if  the  former  be  also  covered  with  lymph.  One  of  the 
best  methods  of  differentiating  this  murmur  from  one 
developed  within  the  pericardium  is  to  cause  the  patient 
to  cease  breathing  for  a  moment,  and  then  to  auscultate 
the  heart ;  the  murmur  persists  if  it  is  pericardial.  If  the 
portion  of  the  pleura  adjacent  to  the  pericardium  be  rough- 
ened by  a  coating  of  lymph,  the  movements  of  the  normal 
heart  transmitted  through  the  pericardium  may  produce 
pleuritic  frictions  even  while  the  lung  is  at  rest.  This  mur- 
mur is  often  perceived  near  the  apex  of  the  heart ;  it  may 
not  occur  with  each  cardiac  pulsation,  and  may  cease  dur- 
ing full  held  expiration.  In  addition,  one  should  review 
the  characteristic  features  of  pericardial  friction  murmurs, 
and  contrast  them  with  the  pleuro-pericardial.  Pleuro- 
pericardial  frictions  have  a  fixed  area  of  maximum  in- 
tensity— not  a  variable  one  as  in  pericarditis — and  the  in- 
tensity of  the  sound  varies  in  pericardial  more  than  in 
exo-pericardial  murmurs.  The  location  of  the  murmur 
at  the  border  of  the  pericardium,  and  its  transmission 
beyond  its  confines,  will  be  one  of  the  best  aids  to  auscul- 
tation, because  in  true  pericardial  frictions,  without  asso- 
ciated pleural  involvement,  the  murmur  will  probably 
be  confined  within  the  normal  limits  of  the  cardiac  area. 
Walsh  refers  to  a  friction  which  is  diastolic  in  rhythm, 
produced  by  the  pulsation  of  the  aorta  or  an  exo-pericar- 
dial friction  between  the  aorta  and  the  pleura.  The  di- 
astolic rhythm  and  the  increase  during  full  inspiration 
may  help  to  establish  the  identity  of  this  murmur.  The 
diagnosis  of  pre-existing  pleuris}-  by  means  of  the  usual 
signs  of  this  affection  may  throw  light  upon  some  per- 
plexing murmurs,  and  the  question  of  the  etiological 
probabilities  in  regard  to  the  existence  of  pleurisy  or 
pericarditis  may  be  reviewed. 

Pericarditis  may  be  combined  with  endocarditis.    How- 
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evei   much  1 1  •  •  -  pericardial  murmurs  resemble  the  endo 
cardial,  the  latter  can  be  recognized  bj  the  depth  of  the 
plane  at  which  they  are  developed,  by  their  transmission 
In  the  route  of  the  blood-current,  and  bj  their  bein| 
aoclated  with  definite  enlargements  of  the  cardiac  mu 
corresponding  to  the  various  chambers  of  the  heart.    The 
friction-sound  maj    disappear  suddenly    on  account   of 
the  rapid  accumulation  oi  a  pericardia]  effusion,  but  usu- 
ally the  ill i id.  following  the  laws  of  gravitation,  Beeks  the 
mosl  dependent  portion  of  the  Bac,  which  it  more  or  less 
fully  distends;  the  friction-sound  consequently  disappears 
iii  -i  a  i  the  i  10I '  "i  1 1  "i  the  sac  and  al  the  apex  of  the  hi 
and  lasl  oi  all  al  the  baa       I       frit  tion  sound  may  nevi  r 
disappear  i  rom  i  b  the  hi  art,  even  in  cast 

Yen  large  effusion  (Balfour),  and  it  may  even  be  trans 
in  it  i  I'd  to  the  apex  in  rare  instancei — a  circumstance  which 
iouslj  confusing  if  paracentesis  is  contempl 
Palpation  will  usually  in  a  measure  confirm  the  results 
of  auscultation. 

ute,  subacute,  or  chronic  pericarditis,   local  or 

ral  adh(  sions  ol  the  pericardial  surfaces  may  modify 

or  prevenl   the  formation  of  a  friction-sound.     The  vei 

rnicular  vibration  of  the  interspace  ovi  r  the  prsecordia,  or 

the  displacements  of  the  heart,  may  enable  one  to  form  a 

hi  ui  the  mobility  of  the  In-art  and  the  extent  oi 
the  adhesions.  It  must,  however,  be  remembered  thai 
in  thin  persons  the  vermicular  movement  of  the  prsscor 
dial  interspaci  a  can  be  recognized  in  cases  of  pericarditis 
without  adhesion,  and  even  in  some  individuals  without 
pericardial  disease,  so  that  this  physical  sign  possesses 

Onlj   a    relative    value,  and   must    lie   combined  With  Mime 

displacement  of  the  heart,  or  bulging  or  retraction  of  the 
pi.iiiirdia.  Occasionally  when  the  pericardial  effusion 
accumulates  quickly,  the  respiratory  distress  and  embar- 
rassment of  the  circulation  are  extreme,  and  are  similar  to 
those  which  occur  alter  the  sudden  development  of  pneu- 
iii'  >  thorax;  but  the  general  resonance  on  percussion  im- 
mediately excludes  this  latter  affection. 

In  acute  rheumatism  a  sudden  elevation  of  temperature 
may  occur,  which  should  always  suggest  the  develop- 
ment of  pericarditis,  but  may  he  the  precursor  of  cere- 
bral rheumatism.  In  a  carefully  studied  case  observed 
by  Wood.'  the  temperature  ruse  suddenly,  in  the  course 
of  an  attack  of  rheumatic  fever,  to  I08j  P.  Delirium 
followed  by  stupor  succeeded  the  elevation  of  tempera- 
ture, rendering  the  case  an  example  of  cerebral  rheuma- 
tism, although  pericarditis  also  existed,  The  symptoms 
istric  inflammation  may  also  mask  the  latent  devel- 
opment of  acute  pericarditis.  Cerebral  symptoms  may 
occur  in  the  course  of  the  eruptive  fevers,  in  Bright's 
disease,  or  in  acute  tuberculosis,  exhibiting  the  implica- 
tion of  the  nervous  system  by  these  processes;  but  cere- 
bral symptoms  occasionally  precede  the  development  of 

pericarditis  in  any  etiological  relation,  and  the  prffiCOrdia 

should,  therefore,  always  be  carefully  examined. 

In  children,  persistent  wakefulness.  BCreaming,  or  rest- 

lessness  may  follow  measles  or  scarlet  fever,  and  if  an 
examination  be   instituted   the  physical   Bigns  may  dis- 

the    pericardium    to    lie    the    true    seal    of   disease. 

These  cerebral  symptoms  may  be  accompanied  by  mod- 
erate delirium,  which  may  be  a  protracted  disorder  last 
ing  two  or  three  weeks,  or  eVen  months,  finally  ending 
in  insanity.  The  manifold  disturbances  originating  in 
the  cerebrospinal  axis  may  he  seen  iii  cases  of  pericar- 
ditis, whether  produced  as  a  consequence  of  rheumatism 
or  albuminuria,  or  from  other  causes, 

Pericarditis  with  effusion  mav  be  mistaken  for  a  tumor 
of  the  anterior  mediastinum,  The  diagnosis  of  pericar- 
ditis must  lie  Sustained  by  evidence  Showing  the  depend- 
ence of  this  process  upon  rheumatism,  bj  phiiis,  nephritis, 
oi  propagated  inflammation. 

The  distention  of  the  pericardial  boc  due  to  pi 
ditis  exhibits  a  definite  outline.  The  dulness  of  a  tumor 
is  Irregular,  with  a  tier  of  dulness  upon  a  higher  level 
than  in  effusion  The  pressure  symptoms  incident  to 
mediastinal  disease  are  less  marked  in  pericarditis,  and 
in  mediastinal  disease  disturbance  of  the  heart's  rhythm 
-  frequent  Kussmaul  states  that  there  are"  two 
-  characteristic  of  chronii  pericardial  disease,  or  in- 


flammation with  thickening  and  adhesion,  viz.,  a  com- 
plete, or  almost  complete,  failure  of  the  radial  pulse  dar- 
ing inspiration,  and   simultaneously   visible  swelling  of 

real  veins  of  the  neck,  instead  ol  the  collapc 
usually  takes  place  during  this  portion  ol  the  respiratory 
act.  Adhesion  of  the  great  vessel-  to  the  sternum,  either 
directly  or  through  the  medium  of  the  pericardium,  is 
supposed  to  account  for  these  phenomena.  Febrile  move- 
ment is  usually  present  in  pericarditis,  and.  whiles  po* 
Bible  temporary  feature.  i»  not  persistent  in  the  i 
new  growths,  unless  they  an-  complicated  by  inflamma- 
tion in  the  pulmonary  tissues.  Finally,  the  progress  of  the 
case  in  mediastinal  tumors  w  j]]  usually  produce  cachexia. 
Enlarged  glands  in  the  neck,  or  secondary  growths,  will 

decide  the  question. 

Tin-  differential  diagnosis  possesses  more  than  a  theo- 
retical interest  when  we  remember  some  ol  the  statistics 
of  mediastinal  growths.8  At  Kronstadt,  in  the  Marine 
Hospital,  out  of  158  post-mortems  of  cases  of  malignant 
mediastinal  disease,  127  wen-  carcinomatous,  -'A  sarco- 
matous, of  tiie  former,  81  occurred  in  men  of  tie 
e  of  fifty-three,  and  4<i  in  women  of  the  avers 
of  fifty  -ix — earcinoinata.  therefore,  occurring  most  fre- 
quently in  the  middle  periods  of  life.  In  the  .',]  i  \ 
sarcoma,  20  occurred  in  men  of  the  average  age  of  thirty- 
cight,  11  in  women  of  the  average  age  of  forty-eight 
Powell  gives  24.8  as  the  mean  age  for  the  occurri 
mediastinal  growths  in  general,  and  it  is  also  a  fact  that 
sarcomata  occurring  in  the  mediastina  are  usually  situ- 
ated in  the  anterior  mediastinum.  In  these  cases,  until 
the  very  last,  the  appearance  of  fair  health  and  the  ab- 
sence of  cachexia  make  the  differential  diagni 
pecially  interesting.  Symptoms  of  laryngeal  pressure, to 
common  in  mediastinal  tumors,  do  not  occur  in  pericar- 
ditis. In  this  connection  it  is  interesting  to  note  that 
Kolae/ek  '  reports  a  case  of  resection  of  the  third  to  the 
sixth  left  rib,  with  a  portion  of  the  sternum,  for  the  re- 
moval of  an  echondroma  which  was  situated  in  front  of 
the  pericardium.  The  differential  diagnosis  of  pericardial 
from  inflammation  of  the  anterior  mediastinum  may  occa- 
sion difficulty.  The  latter  K  however,  an  infrequent  pro- 
cess ;  its  etiological  relations  are  traumatic,  or  mediastinal 
abscess  occurs  in  connection  with  caries  or  fracture,  or 
after  an  operation  in  the  neighborhood  of  tile  throat  or 
neck,  or  of  suppurative  disease  elsewhere  in  the  thorax, 
as  abscess  of  the  lung  or  empyema.    The  pain  in  > 

abscess  is  deep-seated,  constant,  and  slowly  incn 
therebv  differing  from  the  pain  of  pericardial  inflamma- 
tion. There  may  also  be  a  hectic  type  of  temperature,  with 
sweating.  In  mediastinal  abscess  there  will  also  prob- 
ably be  a  tendency  to  point,  with  the  appearance  of  a 
fluctuating,  circumscribed,  superficial  tumor  at  thi 
nal  border  or  adjacent  to  this  bone.  There  may  also  he 
tenderness  on  pressure,  associated  with  pain,  and  an  (ede- 
matous condition  of  the  tissues  of  that  portion  of  the 
sternal  region  covering  the  tumor.  Pulsation  may  accom- 
pany abscess,  but  will  be  of  a  transmitted  variety. 

There  aie  no  conclusive  symptoms  which  indicate  the 
purulent  character  of  a  pericardial  effusion,  and  the  di- 
agnosis of  the  condition  depends  upon  the  same  evidence 
that  must  be  accepted  in  purulent  pleural  effusions 
sive  pericardial  effusion  may  be  suspected  in  cas 
genera]  anasarca  complicating  morbid  processes  attended 
with  venous  repletion. 

Prognosis. — The  prognosis  in  acute  pericarditis  de- 
pends first  upon  its  etiology,  second  upon  the  character 
and  the  amount  of  the  effusion,  and  also,  to  some  extent, 
on  the  aire  and  state  of  health  of  the  patient.  Pericarditis 
dependent  upon  rheumatism  is  rarely  fatal — is 
so,  according  to  Bamberger.  Walsh  observes  that  in 
only  seven  or  eight  instances  in  his  experience  did  death 
occur  from  rheumatic  pericarditis  in  a  previously  healthy 
person.  In  eighty-four  cases  reported  by  Latham.  McLeod, 
and  Bouillaud,  there  were  but  eight  deaths,  and  in  some 
of  these  fata]  cases  endocarditis  existed,  In  rheumatic 
pericarditis  a  very  high  temperature,  especially  if  tl 
is  sudden,  is  a  grave  symptom.  It  may  presage  intra- 
cranial complication,  but  is  in  itself  alarming.  In  peri- 
carditis complicating  exanthemata,  recovery  is  the  rule. 
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-or,  when  death  occurs,  the  result  is  attributable  rather  to 
blood-poisoning  or  pulmonary  complications.  The  peri- 
carditis of  pyaemia  or  of  scurvy  is,  as  a  rule,  a  very  serious 
malady,  and  the  same  may  be  said  of  the  pericarditis  of 
Bri""ht's  disease,  chiefly  because  the  inflammation  of  the 
serous  membranes  in  this  disease  indicates  a  condition  of 
the  blood  surcharged  with  partly  reduced  albuminoids, 
and  therefore  impending  uraemia.  The  prognosis  in 
traumatic  cases  depends  on  the  character  of  the  injury, 
for  pericarditis,  like  any  other  acute  inflammation  of  a 
serous  membrane,  may  be  expected  to  run  a  favorable 
course.  The  amount  and  character  of  the  effusion,  and 
the  existing  complications  must  be  considered  informing 
a  prognosis.  A  very  large  effusion  may  exist,  and  yet 
absorption  commence  and  rapidly  continue  ;  but  fatal 
syncope  has  followed  sudden  exertion  in  cases  of  large 
effusion.  The  pericardium  may  safely  contain  a  pint  of 
fluid,  if  it  is  effused  slowly.  A  large  effusion  is  serious 
chiefly  when  the  pericarditis  is  complicated  by  a  heart 
already  weakened  by  endocardial  disease  or  fatty  degen- 
eration. The  most  serious  symptoms  are  great  dyspnoea, 
feeble  action  of  the  heart,  small  and  irregular  pulse,  liv- 
idity,  and  delirium,  or  other  nervous  symptoms.  Walsh 
observes  that  the  whole  class  of  reflex  phenomena  are  of 
excessively  bad  augury,  and  when  highly  marked  choreic 
symptoms  have  occurred  in  childhood  he  never  knew 
recovery  to  ensue  ;  and  he  adds  that  dysphagia,  at  any 
age,  is  of  very  fatal  significance.  Purulent  or  haemor- 
rhagic  effusions  are  naturally  more  serious,  though  not 
necessarily  so  ;  instances  of  recovery  after  operative  treat- 
ment are  on  record.  The  complications  of  pericarditis 
markedly  influence  the  prognosis ;  pleurisy  or  pneumo- 
nia may  exist,  yet  the  mere  fact  that  rheumatism  is  asso- 
ciated with  pericarditis  does  not  greatly  enhance  the  grav- 
ity of  the  prognosis.  Anti-rheumatic  treatment  may 
cut  short  the  pulmonary  processes,  as  well  as  abort  the 
rheumatic  attack,  and  when  these  affections  exist  as 
complications  of  pericarditis,  especially  in  pneumonia, 
Ihe  prognosis  chiefly  centres  upon  the  question  of  amount 
Df  lung  implicated.  Double  pleuro-pneumonia  is  possi- 
ble as  a  complication  of  rheumatic  pericarditis,  and  the 
prognosis  is  subject  to  the  same  rule.  Danger  to  life 
must  be  also  calculated  by  the  age  and  state  of  the  vital 
powers  of  the  patient.  The  very  young  and  very  aged 
are  unpromising  subjects.  Sibson  has  shown  that  while 
females  are  more  liable  to  acute  articular  rheumatism 
than  males,  males  are  more  often  attacked  with  rheu- 
matic pericarditis  ;  also,  that  endocarditis  accompanies 
pericarditis  more  frequently  in  males  than  in  females,  and 
that  after  the  twenty-fifth  year  males  are  subject  to  peri- 
carditis three  times  as  often  as  females.  The  remote 
prognosis  is  dependent  upon  the  anatomical  conditions. 
More  or  less  adhesion  of  the  pericardial  surfaces  ensues 
even  in  favorable  cases,  and  complete  obliteration  of  the 
pericardial  sac  has  been  known  to  occur.  In  70  cases  of 
pericardial  adhesions  analyzed  by  Louis,  they  were  gen- 
eral in  60,  partial  iu  10 ;  and  in  80  cases  of  old  adhe- 
sions analyzed  by  Chambers,  51  were  universal,  4  nearly 
so,  29  partial.  If  mere  adhesions,  or  even  agglutination, 
exist,  the  health  does  not  necessarily  suffer  ;  hypertrophy, 
atrophy,  or  degeneration  of  the  heart  may  be  followed  by 
the  effects  incident  to  defective  propelling  power  in  the 
heart.  When  valvular  lesions  coexist  pericardial  adhe- 
sions render  them  more  intractable  to  treatment.  Pas- 
sive congestion  of  the  lungs  or  cedema  may  ensue.  Car- 
diac dilatation  may  occur  as  the  result  of  the  weakening 
of  the  heart  from  myocarditis.  Fibroid  degeneration  of 
the  heart  is  sometimes  associated  with  pericarditis,  espe- 
cially if  the  process  be  secondary  to  syphilis.  Fatty  de- 
generation of  the  heart  may  follow  extensive  pericardial 
adhesions  forming  at  the  base  of  the  heart,  which  by 
their  contraction  and  pressure  interfere  with  the  current 
of  the  blood  through  the  coronary  arteries.  These  con- 
ditions naturally  have  a  decided  influence  on  the  prog- 
nosis when  the  diagnosis  can  be  made.  The  duration  of 
simple  pericarditis  may  be  regarded  as  from  one  to  three 
weeks.  If  it  do  not  prove  fatal  in  this  period  the  disease 
ends  in  recovery  or  passes  into  the  chronic  form.  Andral 
reports  a  case  which  ended  fatally  in  twenty -seven  hours, 


and  sudden  effusion  may  induce  death  in  a  few  hours  by 
causing  mechanical  paralysis  of  the  heart. 

Treatment. — Pericarditis  may  be  considered  a  be- 
nign affection  if  it  is  not  improperly  or  unduly  treated. 
In  articular  rheumatism  salicin  and  the  salicylates  have 
a  well-deserved  reputation,  and  are  commonly  employed 
with  success  in  the  treatment.  They  affect  the  process 
chiefly  by  moderating  pain  and  fever,  and  sometimes 
shorten  the  attack.  Probably  the  latter  elicit  can  be  se- 
cured in  those  cases  in  which  the  natural  emunctories — 
skin,  kidneys,  and  intestinal  tract — can  thoroughly  elimi- 
nate the  morbid  elements  from  the  blood.  In  graver 
cases  the  use  of  the  alkaline  treatment  is  also  necessary, 
perhaps  because  the  acid  urates  require  an  alkaline  base 
before  they  can  be  eliminated  freely.  Neither  the  first- 
named  compounds  nor  the  alkalies  are  of  much  value  iu 
preventing  the  occurrence  of  rheumatic  pericarditis,  but 
their  use  is  not  contra-indicated  by  the  complication  of 
pericarditis.  At  the  same  time  it  must  be  remembered 
that  the  pulse  of  pericarditis  may  indicate  an  irregular 
or  feeble  action  of  the  heart  at  the  onset  of  the  attack, 
and  since  salicylates  are  known  to  depress  the  action  of 
the  heart,  in  such  cases  they  should  be  given  in  combi- 
nation with  ammonia.  Sixty  grains  of  salicylic  acid 
form,  with  fifty  grains  of  carbonate  of  ammonia,  a  double 
decomposition,  and,  when  administered  in  syrup  and 
water,  offer  a  useful  and  palatable  mode  of  prescribing 
the  remedy.  Salicylate  of  cinchonoidine  is  a  very  effica- 
cious preparation.  A  little  brandy  or  whiskey  may  be 
given  for  the  first  twenty -four  hours,  after  which  the  ac- 
tion of  the  heart  usually  becomes  regular.  Whiskey  can 
probably  be  given  freely  with  less  danger  of  disturbing 
the  secretions  than  brandy,  and  carbonate  of  ammonia  in 
emulsion  may  be  required  if  symptoms  of  cardiac  failure 
are  formidable. 

Salicin  or  the  salicylates  are  indicated  in  pericarditis 
to  lessen  pain  and  fever,  though  they  do  not  always  influ- 
ence the  progress  of  the  inflammation.  The  alkalies, 
which  are  commonly  administered  in  acute  pleurisy,  have 
a  favorable  effect  iu  this  process,  as  in  other  inflammations 
of  the  serous  membranes.  If  the  rheumatic  process  docs 
not  yield  somewhat  to  the  salicylates  in  three  to  live 
days,  or  if  the  effusion  or  weakness  of  the  heart,  or  the 
pressure  of  complications,  such  as  pneumonia  or  pleu- 
risy, render  the  use  of  the  salicylates  improper,  large 
doses  of  the  acetate  of  potassium  are  very  serviceable. 
Half  an  ounce  in  the  twenty-four  hours,  in  broken  doses, 
will  be  useful  not  only  to  combat  the  rheumatic  poison, 
but  also  as  a  diuretic. 

When  the  effusion  is  large,  the  use  of  cardiac  stimu- 
lants may  be  the  only  necessary  treatment.  Tincture  of 
digitalis  with  carbonate  of  ammonia,  or  alcoholic  stimu- 
lants, may  be  indicated  to  support  the  action  of  the  heart, 
and  as  the  rapid  effect  of  stimulants  is  required,  the  free 
use  of  ammonia  and  alcohol  will  often  produce  superior 
clinical  results  compared  with  the  slower  bperation  of 
digitalis. 

Rest  is  an  important  part  of  the  management  of  peri- 
carditis ;  from  the  outset  the  greatest  care  should  be 
takeu  to  secure  bodily  and  mental  quiet.  If  the  effusion 
is  large,  the  patient  should  not  be  allowed  to  rise  from 
bed  even  to  evacuate  the  bowels,  or  for  any  other  pur- 
pose, and  the  warmth  and  quiet  of  the  bed  tend  to  secure 
the  best  results  in  the  rheumatic  complication.  Opium 
or  morphine  in  moderate  doses  is  often  necessary  to  allay 
pain  and  quell  the  excitement  of  the  nervous  system, 
which  are  often  conspicuous  in  the  young.  To  avoid  the 
effect  on  the  secretions,  opium  or  morphine  may  be  given 
with  ipecac,  in  the  form  of  Dover's  powder,  or  with  bella- 
donna. Restlessness  at  night,  or  outbreaks  of  excitement, 
are  particularly  favorably  influenced  by  opium.  Chloral 
has  been  advocated  by  some  to  secure  rest  without  affect- 
ing the  secretions,  but  its  depressant  action  on  the  heart 
renders  the  drug  objectionable. 

The  local  treatment  of  the  effusion  by  blisters  and 
iodine  rests  upon  the  same  basis  as  docs  the  employment 
of  these  remedies  in  the  case  of  pleurisy.  In  the  acute 
stage  blisters  may  tend  tq accelerate  the  action  of  the  heart 
if  applied  over  the  pnecordia.   Local  blood-letting  by  cups 
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and  leei  bes  was  formerh  nun  h  employed.  The  dia 
however,  occurs  more  frequcntl)  among  the  young,  or 
niiH.iiL'  those  not  Btrone  and  vigorous,  than  in  healthy 
|m  rsons  in  the  prime oi  life.  These  active  measures  have, 
ih.  i,i.. i,  been  abandoned.  Poultices  of  Bait  seed  or  hops 
may  be  applied  over  the  prsecordia,  '<r  cotton  may  be 
substituted  for  the  poultices ;  hot  Btupes  or  fomentations 
also  be  used  The  application  of  cold  to  the  car- 
dial either  in  the  shape  of  cold  compresses  fre- 
quentl} changed,  or  ol  a  bladder  of  ice,  has  been  prac- 
tised by  French  and  German  physicians.  Genaiin's 
method  consists  in  keeping  a  bladder  of  ice  over  the 
heart  for  from  one  to  three  hours,  until  the  pulse  and 
temperature  have  come  down  i"  about  the  normal  condi- 
tion Mercurials]  a  abandoned  in  the  treatmenl 
designed  to  lessen  the  effusion,  and  the  same  may  be  said 
cathartics  or  diuretics. 

It  is  surprising  how  suddenly  <il>  a  very  large 

ion  will  i»-  reabsorbed  it  resl  and  quiet,  with  - 
ing  f I  and  Btimulants,  form  plan  of  treat- 

ment. The  diet  should  be  of  the  mosl  easily  digested 
unci  nourishing  kind.  Milk,  eggs,  ami  animal  broths 
should  i"  in  small  amounts,  and  as  frequently  as 

ih,-  strength  of  the  patient  demands  food.  In  lingering 
i  tlii-i.. n-  the  u-i'  "I  potassium  iodide  internally,  or  the 
painting  oi  the  prsecordia  with  iodine,  may  be  appro- 
priate. 

During  convalescence  care  should  he  taken  to  keep 
tin-  patient  quii  t,  Bince  tin-  walls  of  the  heart  air  apt  to 
In  in  ;i  weakened  condition,  and  Bhould  not  be  "\<  t  taxed 
for  two  or  three  months.  Children  should  nut  be  per 
mitted  to  play  violently  during  this  time. 

It  the  pericarditis  complicates  any  form  of  Bright's 
disease,  those  means  should  he  employed  which  will 
favor  the  elimination  of  the  urea — in  a  word,  the  treat- 
ment ol'  lira -mia.  Local  treatment  is  not  necessary  in 
these  cases,  and  opium  should  be  avoided. 

If  pericarditis  occurs  in  connection  with  septic  or  pj  a- 
mic  processes,  supporting  measures  are  demanded,  and 
the  same  is  true  of  eases  of  pericarditis  which  complicate 
acute  diseases,  if  tin-re  is  marked  depression.  In  pericar- 
ditis, when  secondary  to  adjacent  inflammatory  processes, 
the  treatment  must  he  combined  with  that  adapted  to  the 

primary  condition. 

It  is  a  remarkable  fact  that  patients  rarely  die  from  the 
pressure  U] the  heart   produced   hy  the  pericardial   ef- 

fusion  ;  that  is  tn  m\  ,  the  urgent  symptoms  connected 
with  the  effusion  are  of  short  duration.  In  acute  sero- 
fibrinous exudation  aspiration  should  not  be  thought  of 
unless  the  evidences  of  heart  failure  and  venous  repletion 
of  the  lungs  are  extreme.  In  fact,  the  pericardial  effu 
Bions  should  he  managed  exactly  as  pleural  effusions,  by 
interna]  remedies,  by  tapping,  injection,  or  drainage,  ac- 
cording to  the  amount  and  character  of  the  effusion,  and 
the  stage  of  the  disease.  In  a  monograph  by  Roberts,  an 
nut  of  sixty  cases  i-  given,  with  twenty-five  recover- 
ies, or  forty  per  (i-iii.  lie  slates  that  the  best  points  to 
tap  are  in  the  fossa,  between  the  ensiform  and  costal  car- 
tilages on  the  left  side,  and  in  the  tilth  left  interspace, 
near  the  junction  of  the  sixth  rib  with  its  cartilage,  or  from 
two  to  two  and  one- fourth  inches  to  the  left  of  the  median 

line  of  the  Stei'nUm.       The  latter  he  (  ..n-idefs  ihe  point  Of 

election.  Aside  from  the  avoidance  of  injury  to  the  heart 
or  the  pleura,  the  selection  of  this  point  enables  the  opera- 
tor to  avoid  wounding  the  internal  mammary  artery.  This 
arterv   runs  parallel  with  the  edge  of  the  sternum  until  it 

n  a,  in-,  the  lower  edge  of  the  sixth  costal  cartilage ;  here. 

or  in  this  neighborh 1.  ii  bifurcates  into  the  superior 

epigastric,  continuing  directly  dow  award  am!  outward  in 
tin-  Mxth  interspace.  The  trunk  in  this  region  is  some- 
what less  than  three  millimetres  in  diameter,  and  it-  two 
branches   from   one  and  a  half  to  two  millimetres.      Cru- 

veilhier  and  Sappey  give  a-  the  average  distance  from 
the  sternum  four  or  live  millimetres.  Some  measure- 
ments of  Roberts  show  it  to  he  one-fourth  to  one-half  an 
inch,  which  would  correal d  to  from  -ix  to  twelve  mil- 
limetres from  the  left  border  of  the  sternum. 

Many  instruments  have  been  suggested  a-  suitable  for 
pane  entesis  of  the  pericardial  sac.     Pepper  has  designed 


o .1  ihe  best  :  it  is  a  double  cannula,  the  inner  tube  of 

which  i-  furnished  with  a  tine  needle-point.  After  in- 
troduction the  inner  tube,  with  the  needle,  can  he  with- 
drawn into  the  cannula  until  its  point  is  sheathed.  The 
cannula  can  he  attached  to  the  tubing  of  an  ordinary 
aspirating  apparatus.  In  Huidenlang's l0  case  one  thou- 
sand cubic  centimetres  wen-  w  ithdrawn  by  two  tappii 
and  recovery  followed,  'ihe  removal  of  a  small  amount 
ot  serum,  in  Pepper's"  case,  in  which  only  eight  ounces 
wire  removed,  afforded  great  relief  to  the  distressing 
Bymptoms,  and  rapid  reabsorption  followed  the  operation, 
the  patient  being  able  to  get  out  of  bed  twenty-six  . 

The-  |  !  modern  surgery  si  em-  to  demand  that 

purulent   accumulations  in   the  pericardium,   when   re- 

ized,  should  he  treated  by  incision  and  drain 
similarly  with  purulent  pleural  effusions.  Aspiration,  or 
the  use  of  a  fine  trocar  and  cannula,  was  first  recommei 
bj  Bamberger  and  Friedreich,  with  subsequent  injection 
oi  chlorine-  water  or  iodine,  or  irrigation  by  other  anti- 
septic solutions.  Fothergill  regarded  the  procedure  as  a 
foil. .rn  hope,  hut  thought  it  capable  of  yielding  relief. 
The  practice  approved  by  Roberts  is  that  of  removal  of 
tin-  purulent  collection  with  the  aspirator. 

Bristowe  gives  the  details  of  the  operation  :  Thi 
eligible  spot  for  puncture  he  considers  to  he  one  toward 
the  inner  extremity  of  the  fourth  or  tilth  inter-pace,  cl 
to  the  .sternum,  and  suggests  that   the  tissues  he  divided 
with  the  scalpel,  one  by  one,  until  the   parietal  layer  of 
the  pericardium  is  reached,  and  then  that  a  puncture  be 
made  carefully  with  a  line  trocar  and  cannula.      The  pre- 
liminary use  of  a   fine  aspirating  needle   for  diagnostic 
purposes  i-  suggested.     Thespot  already  recommended 
P.r  puncture  in  sero-fibrinous  effusions  would  seem  i 
eligible.     Flint,  Sr.,  has  observed  that   in   suppurative 
pericarditis  aspiration  is  always  indicated;   lint  he  also 
States  that  if,  alter  repeat!  d  aspirations,  pus  continu, 
reaccumulate,  a  permanent  opening  into  the  pericardial 
cavity,  with  injections.  alTords  the  only  hope  ot  effecting 
a  cure.     Recently  West"  has  reported  two  eases.     One 
was  of  idiopathic  purulent  pericarditis,  in  which  incision 
was  followed  hy  complete  recovery.      In  the  second  ( 
which  was  one' of  multiple  abscess  following  a  fall,  inci- 
sion of  the  pericardial  sac  was  practised,  and  twenty-four 
ounces  of  pus  evacuated.     Death   occurred  nine  v. 
after  the  fall,  hut  the  cavity  of  the  pericardium  had  i 
in  ally  obliterated   in   the   short    space  of   two  weeks,  and 

West  ha-  expressed  the  opinion  that  opening  the  pericar- 
dium is  not  a  more  hazardous  proceeding  than  opi  i 
the  pleura  or  the  peritoneal  ca\  ity.  The  most  interesting 
recent  case  is  reported  hy  E.  A.  Michaeloff . 13  A  woman. 
aged  thirty-five,  entered  the  hospital  with  symptoms  of 
suppurative  pericarditis.  The  liver  was  enlarged,  there 
were  anasarca,  albumen  in  the  urine,  and  general  emacia- 
tion. Increasing  dyspnoea,  cyanosis,  ami  weak  pulse, 
together  with  complete  inability  to  sleep,  made  puncture 
of  the  pericardium  necessary.  The  operation  was  ac- 
cordingly done,  the  needle  being  introduced  at  the  fourth 
intercostal  space.  Puncture  resulted  in  the  escape  of 
nearly  three  ounces  of  pus.  followed  hy  half  the  quantity 
of  almost  pure  blood.  Inasmuch  a-  improvement  con- 
tinued for  only  a  short  time,  (.n  the  second  day  an  inci- 
sion was  made,  four-fifths  of  an  inch  in  length,  close  to  the 
sternum  and  in  the  region  above  indicated.  After  re- 
moval of  about  a  quart  (two  pounds)  of  blood-colored, 
bad-smelling  pus.  the  pericardial  sac  was  washed  out 
with  a  solution  of  resorcin,  and  drainage  established. 
Immediately  alter  the  operation  good  effects  were  mani- 
fested, the  dyspnoea  disappearing,  and  the  frequency  of 
the  pulse  diminishing  from  120  to  90.  Improvement 
was,  however,  only  temporary,  and  the  patient  died  in 
eighteen  hours,  in  collapse.  Post-mortem  examination 
revealed  the  presence  of  fatty  degeneration  of  the  heart, 
with  dilatation,  marked  right  hydro-thorax  chronic  peri- 
metritis, and  a  general  marasmic  condition. 

(in— enhauer  "  ha-  successfully  treated  purulent  peri- 
carditis following  acute  osteo  myelitis  at  the  shoulder,  by 
resection  of  Ave  rihs  and  washing  out  the  sac  with  a  thy- 
mol solution. 
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The  treatment  of  chronic  pericarditis  with  pericardial 
adhesions  .must  embrace  the  management  appropriate  to 
the  lesions  of  the  cardiac  muscle  which  have  been  en- 
gendered. Rest,  careful  diet,  and  suitable  cardiac  sup- 
port by  digitalis,  arc  the  chief  methods  required. 

In  chronic  disease  of  the  heart  one  must  avoid  the 
tendency  to  look  to  the  heart  for  an  explanation  of  all 
the  complaints  of  the  patient.  Persistent  and  careful  at- 
tention to  the  general  health  will  often  accomplish  the 
best  results  in  these  cases.  Edward  Tunis  Brtu  n. 

1  Charlestown  Med.  J.  ami  Rev.,  185S.  a  Diseases  of  the  Heart. 

3  Fagge:  Path.  Soe.  of  London,  Trans.,  vol.  xxv.,  p.  "J5. 

4  Fagge.  loc.  cit.,  p.  05. 

6  Constantin  Paul :  Maladies  dn  Cceur.     Paris,  1883. 

*  Virchow's  Arch.,  Bd.  xciii..  Heft  3. 
;  Phila.  lied.  Times,  May  30,  1!^74. 

8  Virchow's  Archiv.  Bd.  xciii.,  Heft  3.  , 

•  Deutsche  Archiv  fur  Klinishe  Med..  1SS2.,  Ed.  xxx. 
'o  Archiv  fur  Klin.  Med.,  xxiv.,  p.  452. 

"  .Med.  News  and  Library,  March,  1878. 

>'-'  Medical  Times  and  Gazette,  December  8,  1S83. 

"  Meditsinskoye  Obozrenye,  1885,  No.  5  ;  also,  Centralb.  f iir  Chirurgie, 
July  4.  1885. 

H  Wiener  Med.  Wochenschr.,  November  21,  1884;  also,  Med.  News, 
Philadelphia,  January  15,  1885. 

PERINEORRHAPHY,  PRIMARY,  OR  PERINEOPLAS- 
TY. By  primary  perineorrhaphy  is  understood  an  opera- 
tion for  the  restoration  of  a  lacerated  perineum  immedi- 
ately after  the  completion  of  the  third  stage  of  labor.  It 
is  only  within  the  last  decade  or  so  that  the  necessity  for 
primary  closure  of  perineal  wounds  has  been  acknowl- 
edged. And  the  recognition  of  its  importance  by  the 
profession  generally  has  been  due  to  the  teaching  of  sur- 
geons on  the  broad  basis  ' '  that  all  freshly  made  wounds 
should  be  closed  at  once." 

The  object  of  this  article,  however,  is  to  point  out  cer- 
tain indications  for  the  operation,  and  the  best  way  to 
perform  it. 

Indications  for  Operation. — Very  slight  tears  of 
the  fourchette  occur  in  almost  every  first  labor,  and  it  is 
not  thought  necessary  to  interfere  in  such  cases.  But 
should  the  vagina  and  perineum  be  involved  to  ever  so 
slight  an  extent,  it  is  better  to  close  the  wound  at  once. 
It  has  been  stated  by  some  authors  that  perineal  lacera- 
tions will  heal  by  first  intention  without  the  aid  of  sut- 
ures, but  if  such  an  occurrence  ever  does  lake  place,  it 
is  so  rare  that  it  is  not  worthy  of  an}-  material  recogni- 
tion. Of  six  hundred  cases  of  laceration  observed  by 
Beamy  ("  Gynec.  Trans.,"  1887,  57(5),  of  the  first  and  sec- 
ond degree,  not  one  had  healed  by  primary  union.  It  is 
therefore  generally  acknowledged  that  in  no  case  does 
primary  union  take  place  without  surgical  closure.  It  is 
also  acknowledged  that  when  a  laceration  heals  by  gran- 
ulation, it  involves  the  formation  of  cicatricial  tissue  and 
other  deformity. 

Limit  of  Time  wherein  Primary  Union  maybe  Obtained. 
— The  best  time  to  operate  is  directly  after  the  expulsion  of 
the  placenta;  but  if  anything  should  interfere  to  prevent 
the  performance  of  the  operation  at  this  time,  such  as 
want  of  necessary  instruments,  etc.,  it  will  be  quite  safe 
to  operate  within  the  following  twenty-four  or  thirty-six 
hours,  to  obtain  good  primary  union.  The  writer  has 
operated  successfully,  upon  two  occasions,  at  twenty-four 
and  thirty-six  hours,  respectively,  after  completion  of 
labor. 

Methods  of  Operating. — The  methods  of  performing 
the  primary  have  been  practically  the  same  as  those 
adopted  in  the  secondary  operation,  with  one  exception, 
which  will  be  spoken  of  more  in  detail  further  on. 

Goodell  says  :  "  Immediately  after  the  delivery  of  the 
placenta,  pass  deeply  two,  three,  or  more  wire  sutures, 
securing  each  one  by  merely  twisting  its  ends  together. 
Each  suture  is  entered  about  an  inch  from  the  cutaneous 
margin  of  the  wound,  and  each  one,  excepting  the  lowest, 
is  made  to  emerge  on  the  mucous  membrane  of  the  va- 
gina, very  near  to  the  raw  surface.  The  lowest  stitch 
should  always  be  entered  a  little  below  the  lower  angle, 
or  fork,  of  the  wound,  and  lie  buried  in  the  recto-vaginal 
septum.  The  sutures  are  passed  in  pretty  much  the 
same  manner  in  both  primary  and  secondary  operations. 
Let  me,  however,  add  that  you  may  merely  twist  the 


ends  of  the  wire  together  in  the  primary  operation,  and 
not  clamp  them,  because  the  parts  arc  now  relaxed,  and 
there  will  not  be  much  tension  on  the  stitches." 

Dr.  Carstens,  of  Detroit,  passes  the  sutures  in  the  same 
way  as  above  described,  but  adds  quite  a  number  of  per- 
forated shots  to  each  wire,  so  that  he  can  tighten  I  lie  sut- 
ures  as  the  swelling  goes  down.  This  is  contrary  to  Dr. 
Goodell's  experience,  and  the  writer  has  always  met  with 
the  reverse  difficulty,  viz.,  of  judging  the  exact  amount 
of  tension  necessary  to  prevent  cutting  into  the  tissues 
from  excess  of  tension. 

There  have  been  other  methods  of  performing  the  pri- 
mary operation  published,  but  they  differ  chiefly  in  the 
materia]  used  for  sutures.  Dr.  James  B.  Hunter,  of  New 
York,  passes  two  or  more  deep  intra-vaginal  catgut  sut- 
ures. In  this  way  the  pain  accompanying  skin  sutures 
is  avoided,  and  Dr.  Hunter  tells  the  writer  he  has  obtained 
good  results  by  this  method.  Another  method,  chiefly 
carried  out  in  Germany,  consists  in  passing  a  continuous 
catgut  suture  from  the  beginning  of  the  tear,  high  up  in 
the  vagina,  down  to  the  posterior  commissure,  and  still 
continued  downward,  uniting  the  integumentary  part  of 
the  lacerated  perineum. 

The  use  of  the  scire  fine  to  close  a  perineal  laceration 
has  been  condemned,  and  it  is  thought  justly  so.  Dr. 
Paul  F.  Munde,  of  New  York,  thus  describes  his  method 
of  performing  the  primary  operation  for  ruptured  peri- 
neum :  "  With  my  left  index-finger  in  the  rectum  as  a 
guide,  I  insert  the  point  of  the  large  needle,  which  is 
firmly  grasped  in  the  needle-holder,  about  one-fourth  of 
an  inch  to  the  right  of  the  bottom  of  the  rent,  and  with  a 
quick  sweep  carry  it  completely  under  the  rent,  emerging 
at  a  corresponding  spot  on  the  left  side  ;  the  second  needle 
is  passed  in  precisely  the  same  way,  and  so  on,  until  the 
fourchette  is  reached,  where  the  uppermost  suture  must 
lie.  Particular  care  must  be  taken  to  have  all  the  sut- 
ures outside  and  under  any  rents  which  there  may  be  in 
the  vaginal  wall,  and  not  to  allow  the  suture  to  escape 
from  tlie  tissues  during  any  part  of  its  course.  Having 
inserted  all  the  sutures  the  wound  is  thoroughly  cleansed, 
and,  beginning  with  the  first,  the  stitches  are  tied  with 
the  knot  slightly  to  the  side  of  the  rent,  until  the  upper- 
most is  reached,  when  the  sponge  is  removed  and  the  last 
stitch  rapidly  tied."  In  complete  laceration  Dr.  Munde 
says:  "I  should  first  unite  the  rent  in  the  septum,  knot- 
ting the  stitches  in  the  rectum  and  cutting  them  short, 
and  then  proceed  as  in  partial  laceration.  The  rectal 
stitches  can  be  allowed  to  cut  out,  or  catgut  can  be  used.'' 
Dr.  Munde  uses  silk  for  suture,  and  a  long  straight  or 
curved  needle  (two  and  one-half  inches).  He  recom- 
mends daily  vaginal  antiseptic  douches  until  the  stitches 
are  removed. 

Single  Suture  Method. — The  writer  will  now  describe 
the  method  devised  by  him  some  time  ago  (Am.  Jour. 
Obst.,  1884,  16),  which  has  been  endorsed  by  most  of  the 
recent  authors  writing  on  gynecology  in  America  and 
Europe,  and  is  being  almost  universally  practised  at 
present  with  satisfaction.  The  writer  became  convinced 
that  one  purse-string  suture,  if  placed  correctly,  would 
do  all  that  muni/  sutures  could  do  toward  obtaining 
union  of  the  parts.  He  arrived  at  such  a  conclusion  for 
the  following  reasons  :  The  vaginal  walls,  when  relieved 
of  the  distending  element,  collapse,  so  to  speak.  The 
edges  of  the  tear  fall  together  in  close  contact,  and,  there 
being  so  much  of  tube-calibre  to  spare  between  its  fully 
distended  condition  and  that  of  complete  involution, 
there  will  really  be  no  side-traction  brought  to  bear 
upon  the  edges  of  the  wouud  for  a  week  or  ten  days  after 
delivery,  and  by  this  time  strong  union  will  have  taken 
place.  Furthermore,  a  recently  lacerated  perineum,  ac- 
companied, as  it  is  in  some  instances,  with  laceration  of 
the  posterior  wall  of  the  vagina  to  varying  degrees,  is 
an  open  wound  with  a  sliding  base  (recto-vaginal  cellular 
tissue),  and,  consequently  has  no  fixed  point  from  which 
union  could  begin,  or  where  the  edges  could  be  main- 
tained in  apposition.  As  a  corollary  to  these  truths  it 
became  evident  that  one  suture  would  prove  sufficient,  for 
the  following  reasons  :  It  would  give  a  fixed  point  from 
which  union  could  begin  ;   it  would  be  sufficient  to  sup- 
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porl  tin  edges  <>t  the  wound  in  apposition  during  the 
period  oi  real  required  at  the  puerperium ;  and,  bj  the 
tin, I-  involution  and  side  traction  baa  Bel  in.  union  would 

li.i\.   I in'   sufficiently  strong  to  resist  such  influence ; 

also,  there  could  occur  no  pus  pockets  between  the  buI 
up-  ami  free  drainage  both  above  and  below  the 

would  be  maintained  The  wound,  also,  would  be 
compleU  K  Bhul  off  from  the  vagina,  and  thi  n  fore  from 
the  discharge  for  the  conveyance  of  which  the  vagina 
i-  a  drainage  tube, 
[f  the  efficient  lhc"'  single-svtun  "  method  could  be 
proven,  it-  -implicit^  ami  ease  of  application  would  i 
it  t,,  Bupplanl  all  other  methods  in  prat  lice,  The  '.\  riter 
has  applied  this  method  during  tin-  last  four  years  in 
everj  case  of  necessity,  manj  being  done  in  consults 

other  physicians,  ami  lie  lias  noi  experienced  a  single 
failure  on  the  pari  of  the  laceration  to  unite  firmly  before 
tin-  Buture  was  removed  on  the  eighth  day.    'I' In-  material 
which  was  used  in  the  majority  of  cases  was  No.  18  Snow- 
iron-dyed    -ilk;    lull    lately    silkworm    gut   (salmon 

-i/,  employed,  ami  it  has  given  much  cleaner 

suture  tracks  than  t  in-  -ilk.  The  writer,  therefore,  recom- 
mends this  Buture  material  in  preference  to  all  others. 
The  eul  will  bold  tx  bi  h  ben  tied  in  a  double-hitch  knot, 
and  this  is  more  satisfactory  than  fixing  with  perforated 

The  instruments  required  consisi  ofastraighl  Emmet 
die  three  inches  in  length,  and  astrong  needle-holder; 


Fig.  2810.     Method  Ot  [ntrodnclng  "the  Single  Suture." 

tin  Russian  pattern  is  preferable.  The  needle  should  be 
de  of  the  verj  finest  steel,  otlu  rw  tseil  is  liable  to  snap, 
from  the  strain  put  upon  it.  just  at  the  mosl  critical  mo- 
ment, and  thus  cause  much  annoyance  to  the  operator. 
Mes  I  dman  &  Shurtleff,  ol  Boston,  have  the  proper 
lies  for  this  operation  in  stock,  but  any  instrument- 
maker  can  make  them.  Curved  ncedli  I  be  used 
to  the  same  advantage  as  straight  ones,  on  account  •■' 
difficulty  of  passing  tbem  under  circumrectal  tears. 

A  tit  r  the  expulsion  of  the  placenta,  the  attendant  hav- 
ing assured  himself  that  their  are  no  mem 

branes  lefl  behind,  the  part-  are  examined,  and  if  a  tear 
i-  discovered  the  patient  is  moved  gentlj  across  the  bed, 
her  hip-  being  placed  on  the  edge  in  the  dorsal  or  di 
gluteal  position.     The  utt  rus  is  now  firmly  compressed 
and  all  clots  squeezed  out;  the  maintenance  of  compres- 
sion i-  entrusted  to  a   female  assistant.     A  small  p 
of  waterproof  i-  slipped  under  the  buttocks  of  the  patient 
illowed  to  fall  over  the  edge  oi  the  bed,  leading  into 
a  basin  on  the  floor,     Prom  a  fountain  irrigator,  bung  on 
a  nail  in  the  wall,  containing  a  gallon  oi  verj  hot  i 
solution  of  corrosive  Sublimate,  a  steady  stream  i-  allowed 
to  play  upon   the  wound,  tin  :    which  should  be 


well  separated  by  the  Angers  of  the  left  hand  This 
stream  should  be  continued  until  the  haemorrhage  from 
torn  vessels  rease-,  when  the  wound  can  be  examined 
regarding  its  height,  depth,  and  irregularity  of  contour. 
The  forefinger  oi  the  lefl  hand,  anointed  with  vaseline,  is 
now  passed  into  the  rectum  and  the  rectal  wall  is  drawn 


forward  into  the  lumen  of  the  vulva,  until  the  upper 
angle  of  the  tear  is  under  the  pubic  arch  (Pig.  2810). 
This  procedure  is  very  essentia]  toward  success  in  passing 
the  needle,  and  if  the  introduction  of  two  lingers  into  the 
rectum  would  seem  to  give  more  power  over  the  parts, 
they  should  be  used. 

At  this  stage,  if  there  should  he  any  trickling  of  blood 
from  the  uterus  over  the  wound,  a  large  piece  of  clean 
absorbent  cotton  should  be  passed  high  up  into  the  va* 


FlO.  2812.— Suture  :.-  applii  i  In  Complete  Rupture. 


gina  above  the  wound.  A  Bponge  is  not  recommended, 
as  it  often  distorts  the  shape  of  the  passage,  and  causes 
Confusion  when  the  endeavor  is  made  to  pass  the  needle 
Correctly.  The  operator  now  takes  in  his  right  hand  his 
needle-holder,  armed  with  the  needle  and  a  strand  of 
silkworm  gut,  and  placing  himself  between  his  patient's 
knees,  throws  bib  whole  weight  against  her  left  knee, 
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thus  thoroughly  controlling  that  leg  with  his  right  shoul- 
der and  arm.  His  right  elbow  is  thrown  somewhat 
backward,  and  as  close  as  possible  to  his  body  ;  his  right 
wrist  is  strongly  supinated  and  abducted.  The  needle  is 
massed  into  the  tissues  at  the  beginning  of  the  tear  on 
the  left  side,*  at  about  half  an  inch  from  the  margin, 
directly  upward  in  the  direction 
of  the  long  axis  of  the  vagina, 
and  close  to  the  edge  of  the  tear 
all  the  way.  As  soon  as  the 
point  arrives  at  the  upper  angle 
of  the  tear,  this  part  is  thrown 
more  forcibly  forward  through 
the  vulva  by  the  fingers  in  the 
rectum,  and  at  the  same  time 
thi  right  wrist  of  the  operator 

is  Sharply  adducted   and  Hexed,    Fl0.   2813.— Perineum  Lacer- 
throwing  the  point  of  the  needle       ated,  and   before   Introduc- 

across  the  apex  of  the  tear  and      ?™.  ot  "Jingle  Suture." 

,  r  .  (This  and  the  following  two 

downward     under     the    Circum-        cuts  represent  diagrammatic 
rectal  part  of   the  wound.       The        sagittal-mesial    sections    of 

elbow  now  leaves  the  side  of  the  the.  »terus  and  lacerated 
operator's  body,  and  the.  needle  i'crme»m-) 
is  forced  downward  and  outward  under  the  mucous 
membrane  of  the  right  side  of  the  -wound,  until  its  point 
Strikes  the  beginning  of  the  tear  on  that  side,  correspond- 
ing to  a  similar  point  of  entrance  on  the  left  side  ;  the 
needle  and  suture  are  now  drawn  through  (Fig.  2810). 
During  the  passage  of  the  needle  as  described,  the  opera- 
tor should  be  constantly  on  the  alert,  with  his  fingers  in 
the  rectum,  that  the  needle  does  not  take  up  a  bit  of  that 
tube  in  its  passage  ;  and  with  the  thumb  of  the  same 
hand  in  the  vagina,  that  the  needle  does  not  appear  on 

that  side  of  the  wound. 

/  ^^^     Thesuture  before  being 

j\  Sff^k.    tied  should  be  carefully 

\  fly^B    examined  to  determine 

I  \  MS  Mm  completely 

S  \  ^/~^m\  m*      huried  in  the  septum, 

t      \     V/- -^    ^Sj^^        and  can  neither  be  seen 

\--2^_:-'-y      ^~-5^^  nor  felt  in  any  part  of 

^____fl  A  its  course.     If  it  is,  it 

^/~^       ^^  should    be   withdrawn 

Fig.  2814.— Suture  Introduced  and  Drawn   anc^     reinserted.       The 

Half-way.  cotton   tampon  should 

now  be  removed,  the 
wound  carefully  irrigated,  and  the  suture  tied  in  a  double- 
hitch  knot  with  sufficient  tension  to  bring  the  edges  of 
the  wound  firmly  together,  and  to  completely  shut  it  off 
from  the  vagina  by  bringing  the  apex  of  the  tear  in  close 
and  firm  contact  with  the  torn  edges  of  the  posterior  com- 
missure (Fig.  2811).  In  this  way  we  restore  the  posterior 
vaginal  wall  and  the  reflections  of  the  pelvic  fascia.  The 
ends  of  the  suture  are  cut  short,  the  external  parts  care- 
fully sponged,  and  the  vulva  dressed  with  sublimated 
jute.  The  patient  is  then  gently  placed  properly  in  the 
bed,  and  the  bandage  is  ap- 
plied. 

It  is  advisable  to  use  a 
ttAnt  solution  of  corrosive 
sublimate  as  an  irrigation 
once  every  morning  or  every 
second  morning,  according 
to  the  amount  of  discharge, 
fetor,  etc.,  until  the  suture 
is  removed  on  the  eighth 
day.  Should  the  case  be 
one  in  which  the  tissues  are 
so  badly  torn  as  to  lay  bare 
the  sphincter  ani,  the  operation,  as  above  described,  will 
be  sufficient.  But  the  writer  has  seen  cases  in  which 
the  sphincter  was  stretched  to  its  utmost  and  suddenly 
snapped,  allowing  the  child  to  pass  through  without 
rupture  of  the  rectovaginal  septum  in  any  part.  In 
such  a  case  the  writer  advises  the  insertion  of  Emmet's 
"  sphincter-stitch"  to  control  and  bring  together  the  torn 

*  When  the  words  "  right  or  left  side  "  are  used,  they  will  refer  to  the 
patient's  side. 


Fig.  2815.— Suture  Tied  and  Wound 
completely  Closed. 


ends  of  that  muscle,  in  addition  to  the  single  suture  as  de- 
scribed. 

In  a  case  in  which  the  laceration  has  been  complete,  in- 
volving the  recto-vaginal  septum,  this  latter  must  be  re- 
paired first  by  interrupted  sutures,  which  should  be  tied 
in  the  rectum,  cut  short,  and  allowed  to  work  their  way 
out.  This  procedure,  combined  with  the  use  of  the  single 
suture  at  the  beginning  of  the  tear,  will  be  found  all  that 
is  necessary  even  in  such  a  case.  Here  the  last  rectal 
stitch  can  be  inserted  in  such  a  way  as  to  control  the  torn 
ends  of  the  sphincter  (Fig.  2812). 

T.  Johnson  Attoway. 

PERINEPHRITIS.  Definition. — Inflammation  of  the 
perirenal  connective  and  adipose  tissue. 

Etiology. — Perinephritis  may  be  either  primary  or 
secondary. 

Primary  perinephritis,  which  is  rare  in  comparison 
with  secondary  perinephritis,  may  be  caused  by  wounds 
and  contusions  of  the  kidney  or  of  the  perinephritic  tis- 
sues. It  infrequently  occurs  spontaneously  in  various 
infectious  diseases,  as  typhus  fever,  variola,  and  pyaemia. 
It  is  sometimes,  with  questionable  propriety,  ascribed  to 
the  effects  of  cold  and  over-exertion.  In  some  cases  no 
adequate  cause  can  be  discovered.  Afen  are  more  often 
attacked  by  perinephritis  than  women. 

Secondary  perinephritis,  which  is  much  more  frequent 
than  the  primary  form  of  the  disease,  is  caused  by  the 
extension  of  inflammation  from  neighboring  tissues  or 
viscera.  The  organ  whence  the  inflammation  generally 
proceeds  is  the  kidney,  when  the  latter  is  the  seat  of 
calculous  pyelitis,  pyelonephritis  or  pyo-nephrosis,  of 
neoplasms,  cystic  degeneration,  or  tuberculous  inflam- 
mation. Perinephritis  may  also  be  secondary  to  any  re- 
tro-peritoneal suppuration,  as  perityphlitis,  typhlitis,  and 
vertebral  caries,  or,  more  rarely,  to  intra-pelvic  suppura- 
tions. 

Morbid  Anatomy.  —  Perinephritis  may  be  either 
chronic  or  acute.  In  the  former  variety,  which  has  no 
practical  importance,  the  product  of  the  inflammation  is 
new-formed  perirenal  connective  tissue.  Acute  peri- 
nephritis is  attended  by  the  same  morbid  anatomical 
changes  which  accompany  inflammations  of  connective 
tissue  in  general,  and  may  end  in  resolution,  which  is 
rare  ;  in  gangrene,  which  is  rarer  ;  or  in  abscess,  which  is 
the  most  frequent  termination.  In  cases  of  primary  peri- 
nephritis and  of  perinephritis  secondary  to  kidney  dis- 
eases, the  abscess  originally  forms  in  the  perirenal  tis- 
sues and  may  remain  localized  in  this  situation.  The 
pus  generally,  however,  escapes  from  its  original  cavity 
and  burrows  in  various  directions,  seeking  to  effect  an 
exit  upon  some  cutaneous,  mucous,  or  serous  surface. 
The  abscess,  when  allowed  to  pursue  its  natural  course, 
points  and  opens  externally  in  the  lumbar  region,  in  the 
majority  of  cases,  but  it  may  discharge  into  various  vis- 
cera or  upon  different  external  and  internal  surfaces. 
Thus,  the  pus  may  make  its  appearance  in  the  gluteal  re- 
gion, in  one  of  the  abdominal  regions,  upon  the  thigh  or 
leg,  having  passed  down  the  sheath  of  the  psoas  muscle, 
or  at  the  perineum.  The  abscess  may  rupture  into  the 
colon,  the  kidney,  the  peritoneal  cavity,  the  small  intes- 
tine, the  stomach,  the  bladder,  the  vagina,  the  rectum, 
the  pleural  cavity,  or  the  lung.  The  viscera  and  cavi- 
ties last  mentioned  are,  naturally,  among  those  least  fre- 
quently invaded. 

Symptomatology. — The  symptoms  are  general  and 
local.  The  former  embrace  the  febrile  phenomena  ordi- 
narily accompanying  inflammation.  When  suppuration 
occurs,  the  fever  assumes  the  so-called  hectic  type, 
characterized  by  chills,  high  temperature,  and  profuse 
perspirations.  The  chief  local  symptom  is  perinephrit- 
ic pain,  which  is  constant,  deep-seated,  and  non-lanci- 
nating, which  may  radiate  throughout  the  abdomen, 
down  the  thighs,  or  into  the  testicles,  and  which  is  ac- 
companied by  tenderness  on  pressure.  While  suppura- 
tion is  taking  place,  the  pain  is  often  described  as  throb- 
bing or  pulsating.  In  the  event  of  the  opening  of  the 
abscess  in  the  lumbar  region,  a  tumor  eventually  makes 
its  appearance  in  this  situation  and  the  usual  phenomena 
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of  pointing  are  observed  It  the  pus  burrows  in  other 
directions,  fluctuation  maj  doI  be  obtained  in  the  lum- 
bar region,  In  which,  bowev<  may  be  di 
deep-seated  tumor,  yielding  pus  on  aspiration.  Winn 
the  abscess  is  discharged  upon  other  surfaces,  or  into 
various  viscera,  the  symptoms  differ  in  accordance  with 
the  tissues  and  organs  involved.  We  may  thus  have 
simulated  primary  psoas,  p  rineal,  or  pelvic  abscessed.  If 
the  intestine  be  perforated,  pus  appears  in  the  dejecta. 
Ii  the  abscess  be  evacuated  into  the  renal  pelvis,  into  the 
ureter,  01  into  the  bladder,  pus  and  blood  are  found  in 
the  urine.  Peritonitis  follows  the  invasion  of  the  pleural 
cavity.  Vomiting  of  a  blood)  and  purulent  fluid  results 
from  perforation  of  the  Btoniach.  Vaginitis,  with  a  simi- 
Lai  discharge,  follows  rupture  of  the  abscess  into  the 
female  genital  canal,  [f  the  pus  enter  the  pleural  cav 
I ty,  pyo- thorax  is  developed,  while  the  expectoration  of 
pus  and  of  blood  would  bear  testimony  to  the  involvement 

of  the   bronchi.      Pneu nitis,  or  pulmonary  abscess, 

might  then  occur  as  a  complication  or  sequela. 

Di  iGNOsra. — The  task  of  the  diagnostician  is  lure  two- 
fold. He  must,  first,  establish  a  differentia]  diagnosis 
between  perinephritic  abscess  and  other  conditions  likely 
to  be  mistaken  for  it,  and  must  then  ascertain  whether 
the  abscess  be  primary  or  secondary. 

Tin'  oilier  inflammatory  conditions  most  closely  resem- 
bling perinephritic  abscess  are  pyelitis,  pyonephrosis, 
and  suppurative  nephritis.  Pyelitis  presents  characteris- 
tic urinary  symptoms  {vicU  article  Pyelitis,  in  the  Appen- 
dix), and  is  not  accompanied  by  the  local  signs  of  peri- 
nephritic  abscess.  Pyo  nephrosis,  with  obstruction  of  the 
ureter,  may  indeed  offer  almost  insurmountable  difficul- 
ties to  the  establishment  of  an  accurate  diagnosis.  Should 
the  ureter  remain  patent,  or  occasionally  become  so,  there 
would  be  continuous  or  intermittent  pyuria.  In  any 
event,  the  previous  history — possibly  embracing,  in  pyo- 
uephrosis,  the  passage  of  renal  calculi,  or,  at  least,  the 
symptoms  of  an  antecedent    pyelitis — will   throw  light 

u] the  nature  of  the  disease.     Suppurative  nephritis 

has  symptoms  characteristic  of  itself  {miL  article  Kidney, 
Surgery  of  the,  in  this  Handbook). 

The  diagnostician  must,  in  the  second  place,  endeavor 

to  ascertain  whether  the  abscess  be  primary  or  sec lary. 

In  the  former  case  there  will  be  no  symptoms  relating 
to  other  organs.  In  the  latter  case  there  will  be  the 
signs  of  antecedent  renal,  pelvic,  perityphlitic,  retro- 
peritoneal, or  other  suppurations. 

Tbi  \t\!i:\t. — The  diagnosis  having  been  made,  thera- 
peutic measures  calculated  to  promote  resolution  3hould 

be  first   adopted.     Those  deserving  the  greatest  i ti- 

dence  are,  in  the  writer's  opinion,  absolute  rest  either  in 
the  prone  position  or  upon  the  side  opposite  to  the  seal 
of  the  inflammation;  hot  applications— preferably  hot 
alcohol  and  water,  in  equal  proportions — leeches,  wet- 
cups,  Baline  cathartics,  occasionally  repeated,  and  a  non- 
stimulating  diet.  Should  symptoms  of  suppuration  be 
developed  in  spite  of  these  abortive  measures,  the  tumor 
must  be  aspirated,  and  if  pus  in-  obtained,  a  free  incision 
should  at  once  be  made  in  order  to  prevenl  the  discharge 
of  the  abscess  into  neighboring  viscera  or  cavities.  The 
r-treatmeni  is  to  be  c lucted  up. in  Btrictly  anti- 
septic principles.  Should  aspiration  fail  to  reveal  the 
presence  of  pus.  the  Burgeon  ought  to  submit  to  a  con- 
sultation the  question  as  to  the  propriety  of  undertaking 
an  exploratory  operation.     It'  the  perinephritis  be  Bee 

ondary,  measures  suitable  for  the  relief  of  the  original 
disease  are  urgently  indicated.  A  lining  such  measures 
may  be  mentioned  tile  extirpation  of  a  hopelessly  diseased 

kidney,  the  evacuation  of  pelvic  or  iliac  abscesses,  and 
the  adaptation  of  necessary  orthopedic  appliani 

WiUiam  11.  Flint 

PERINEUM,  LACERATED.  In  using  the  term  "  Lac- 
erated Perineum  "  we  do  so  almost  entirely  with  refer- 
ence to  certain  lesions  of  parts  of  the  genital  tract  occur- 
ring during  parturition.  These  parts  are,  upon  rare  occa- 
sions,   lacerated    in    the    non  parturient    female    by    such 

accidents  as  falling  from  a  height  upon  hidden  or  pro- 
jecting sharp  instruments,  stakes  . . l  wood,  and  such  lj|u.. 


Also  women  have  been  gored  in  these  parts  by  horned 

animals.      It    is.  however,  of   lesions  of  the  perineum  oc- 
curring during  parturition  that  this  article  will  treat. 

During  the  passage  of  the  child  through  the  parturient 
(anal  there  are  two  important  forces  brought  into  play. 
Pint,  the  retractile  force  of  the  upper  zones  of  the  uterine 
muscularis,  which,  together  with  the  auxiliary  aid  of  the 
abdominal  and  thoracic  muscles,  expels  the  child. 
ond,  the  force  ol  'resistance  to  this  driving  force  of  ex- 
pulsion. This  latter  force  resides  principally  in  the 
elastic  and  distensible  tissues  of  the  lower  genital  canaL 
So  long  as  the  normal  relations  of  these  forces  are  pre- 
served all  goes  well.  Hut  if  the  balance  be  disturbed  in 
such  a  way  that  the  force  of  expulsion  overcomes  that  of 
resistance  in  so  rapid  and  marked  a  degree  that  essential 
dilatation  of  the  resisting  tissues  has  not  had  time  to 
take  place,  "i'  if  the  distensible  propertii  s  of  these  ti- 
have  been  impaired  by  age  or  disease,  then  rupture  be- 
comes inevitable.  When  necessary,  these  forces  can  Iks 
imitated  by  art,  and  if  the  operator  be  so  skilled  as  to 
enable  a  normal  balance  to  be  maintained  all  goes  well, 
and  rupture  of  the  tissues  will  not  be  more  liable  to  take 
place  than  if  nature  herself  was  tin-  artist. 

The  pelvic  floor,  through  the  centre  of  which  the  child 
is  evolved,  is  divided  into  two  segments.     The  anterior 


Fig.  2816.- 


LaoeratiOD   nf   Posterior  Vaginal  Wall,  without  involving 
Integument  of  Perineum. 


is  composed  of  the  retro-pubic  fat.  bladder,  urethra,  and 
anterior  wall  of  the  vagina.  The  posterior  is  composed 
of  the  posterior  wall  of  the  vagina,  the  rectum,  and  the 
perineum,  including  the  muscles  to  which  it  gives  a  fixed 
point  of  attachment.  During  the  second  stage  oi  labor 
the  anterior  segment  is  drawn  upward  and  the  posterior 
is  forced  downward,  and  has  to  encounter  w  ith  resistance 
all  tin'  expulsive  force  of  the  uterus  transmitted  through 
the  resilient  body  of  the  living  child.  It  can  therefore 
be  seen  thai  the  posterior  segment  of  the  pelvic  Hour  is 
the  part  most  liable  to  injury  during  parturition.  And 
it  is  injury  of  the  various  component  parts  of  this 
ment  to  which  the  term  "  lacerated  perineum  "  is  prop- 
erly applied. 

Y  xkiktif.s. — Now  that  we  know  the  parts  composing 
the   posterior   or  sacral   segment,  it  will   be  necessary  to 

formulate  a  classification  of  the  degrees  of  laceration  ac- 
cording to  the  parts  of  this  segment  involved.  No  better 
classification  can  be  given  than  that  of  Dr.  Gaillard 
Thomas.    It  is  as  follows:  (1)  Superficial  rupture  of  four- 

i  Inn  e  and  peri  neum  :  (2)  rupture  of  the  sphincter  ani  ex- 
posing that  muscle ;  (8)  rupture  through  the  sphincter  ani : 

i  Ii  rupture  through  the  sphincter  ani  involving  the  recto- 
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I'.-i-ini  pliriti*. 
Perineum. 


■vaginal  septum.  To  tin's  list  we  would  add  rupture  of  the 
posterior  vaginal  wall  and  part  of  the  perineum,  without 
involving  the  skin — a  condition  which  can  be  detected 
only  by  careful  exploration  of  the  vagina  (Fig.  2810).  The 
writer  has  seen  several  such  cases,  and  the  recognition  of 
the  lesion  is  important  regarding  the  part  it  may  play  in 
septic  infection.  This  classification  has,  however,  been 
simplified  by  designating  all  tears  of  the  perineum  which 
extend  more  or  less  down  to  the  sphincter  ani  as  incomplete 
hi,-,  rations,  and  those  which  extend  through  the  sphincter 
and  involve  more  or  less  of  the  recto-vaginal  septum  as 
complete  lacerations.  In  these  latter  cases  the  septum 
may  be  torn  to  the  extent  of  from  half  an  inch  to  one 
inch,  but  the  tear  may  run  up,  during  rapid  and  unskil- 
ful delivery  with  forceps,  to  the  depth  of  two  inches. 
The  writer  has  seen  two  such  cases.  It  is  stated  by  some 
authors  that,  although  the  perineum  may  apparently 
seem  perfect  at  the  termination  of  labor,  yet  in  a  few 
days  a  sloughing  out  of  the  part  may  take  place  as  a  re- 
sult of  long-continued  pressure  in  delay  of  the  head. 
This  condition  must  have  occurred  before  the  time  of 
the  free  use  of  the  forceps  ;  the  writer  has  never  seen 
such  a  result.  Among  the  varieties  of  laceration  it  may 
he  mentioned  that  the  head   has   been   forced   through 


Fig.  2S17. — Superficial  Laceration  of  Pourchette. 

the  perineum  (a  disproportionately  long  one)  without 
tearing  the  fourchette  or  sphincter  ani — the  so-called 
central  laceration  (Fig.  2822). 

Etiology. — Among  the  immediate  causes  of  this  lesiou 
are  unusual  height  of  the  pubic  symphysis,  narrowing 
of  the  pubic  arch,  lateral  deviation  of  the  coccyx,  and 
abnormal  concavity  of  the  sacrum.  The  perineum  may 
be  abnormally  prolonged  in  front,  so  as  to  shorten  the 
vulvar  orifice  ;  or  it  may  be  undilatable,  as  in  old  primi- 
parce,  or  as  a  result  of  old  cicatrices  from  previous  trau- 
matisms, scrofula,  or  syphilis. 

Unfavorable  presentations  of  the  foetus,  and  large  size 
and  incompressibility  of  the  head,  so  that  moulding  is 
not  accomplished,  are  other  active  causes.  It  is  also 
stated  that  the  position  of  the  patient  during  labor  largely 
influences  the  fate  of  the  perineum.  For  example,  it  is 
more  likely  to  suffer  laceration  when  the  patient  is  on 
her  back,  or  in  a  half -sitting  position,  than  if  she  is  lying 
on  her  left  side.  The  truth  of  this  assertion  the  writer 
has  had  ample  opportunity  of  verifying  in  the  large  num- 
bers of  French-Canadian  women  attending  his  clinic,  with 
evidence  of  extensive  laceration  having  taken  place  at 
their  first  confinement.  It  is  well  known  that  these 
women  are  always  confined  in  a  half-sitting  posture.  In 
this  position  all  the  auxiliary  forces  are  brought  strongly 
into  play,  and  the  descent  of  the  head  through  the  pelvis 


is  very  much  more  rapidly  accomplished  than  it  would 
be  if  the  patient  were  lying  quietly  on  her  side. 

Consequences. — I  mm,  diate. — Haemorrhages,  septicae- 
mia, delayed  involution  of  the  uterus  and  vaginal  walls, 
pelvic  cellulitis,  and  abscess. 

Remote. — Subinvolution  of  the  uterus,  retro-displace- 
ment of  the  uterus  and  ovaries  accompanied  with  descent, 


Fig.  2818. — Laceration  extending  to  the  Muscle,  but  not  exposing  it. 
(Wound  closed.) 

of  these  organs  in  the  pelvis,  rectocele,  cystocele,  cystitis, 
and  ultimately  more  or  less  complete  procidentia.  When 
the  laceration  has  been  complete  and  the  recto-vaginal  wall 
has  been  involved,  retentive  power  over  gases,  and  in 
most  of  the  cases  also  over  the  fluid  contents  of  the  bowel, 
is  abolished.  The  writer  has  seen  several  cases  in  which 
both  of  these  unfortunate  conditions  existed.  There  is, 
however,  in  many  cases,  a  strong  cicatricial  membrane, 


Fig.  2819.— Laceration  extending  to  the  Muscle,  but  not  exposing  it. 
(Wound  open.) 

with  a  fibrous,  cord-like  border,  which  does  duty  for  the 
sphincter  so  long  as  the  rectal  matter  is  solid,  but  has  no 
retentive  power  over  gases  or  thuds.  Consequently  these 
women  have  to  wear  a  sort  of  padded  truss  to  support 
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napkins  and  supply  pressure.  There  Is  also  a  peculiar 
remote  consequence  ol  laceration  ol  the  perineum  which 
tin  writer  has  seen,  bul  which  is  nol  mentioned  by  any 
author  except  Churchill,  namely,  an  annoying  mu< 
tlhi n-lit i-:i.  due  probably  to  the  deformity  having  deprivi  d 
the  rectum  ol  on<  ol  iu  important  functions  .  possibly  in 


\ 


Fig.  2820. — Laceration  through  the  Sphincter,  bat  not  into  the  Rectum. 

these  cases  there  may  be  a  slight  chronic  catarrh  of  the 
mucosa  as  well.  This  rectal  flux  tends  to  debilitate  the 
patient,  partly  through  a  process  of  starvation,  and  partly 
through  the  general  effect  of  the  constant  drain,  and  i-  a 
strong  argument  in  itself  in  favorof  the  operation  of  peri- 
neoplasty. Laceration  of  any  extent  invariably  begins  in 
the  vagina  during  extrusion  of  the  head,  and  this  lacera- 
tion is  carried  downward  through  the  perineal  body  and 


l  i.i  2881.- 


lon  throofrh  the  Sphincter, 

\  uniiil  Wall. 


iii  1  InTOlTing  the  Recto- 


integument.  During  ibis  stage  of  labor  it  will  be  impor- 
tant i"  recognize  the  evidence  of  a  beginning  laceration. 
When  tin'  head  becomes  visible  at  the  vulva  during  a 
pain,  and  re©  d<  -  again  during  the  Intervals,  a  few  drops 
of  blood  will  be  observed  to  course  round  the  rima  vulvae, 


Fig.  2822. — Central  Laceration. 


and  presently  to  till  it  up.  Bhould  haemorrhage  oobh 
from  a  higher  Bource,  sui  b  as  the  cervix,  it  will  have  be- 
come apparent  long  before  this  stage  of  the  procei 
But  appearing  for  the  iii-i  time  as  described,  it  will Tn- 
di<  ate  a  beginning  laceration  of  1 1  »*-  perineum,  and  prep- 
arations  may  be  made  for  its  immediate  repair.  Lacenv 
tions  which  involve  only 
the  fourchette  occur  in 
nearly  every  primipara, 
and  do  not  call  foi 
sideration.  These  slight 
skin  tears  alwaj  -  granu- 
late under  careful  anti- 
septic treatment,  with- 
out leaving  any  appre- 
ciable cicatrix  (Fig. 
2817).'  II  a  Ulceration 
extends  be)  ond  the  four- 
chette, it  may  run  down 
to  lie  sphincter  without 
exposing  that  muscle 
(Figs.  2818  and  2819),  or 
it  may  strip  the  tissues 
and  lay  that  muscle  bare 
to  view  i  Fig.  2823),  or  it 
may  extend  still  farther 
and  rend  asunder  the 
sphincter  in  all  its  fibres 
without  involving  the 
bowel  (Fig.  2820).  It 
may  go  still  farther  and 
involve  the  recto-vaginal 
septum  to  any  extent  as 

high  as  the  cervical  junc- 
tion (Fig.  2821).  A  peculiarity  of  these  lacerations  is  that 
when  the  rent  extends  beyond  the  so-called  perineal  body, 
it  di  ies  not  proceed  upward  in  the  median  line  or  posterior 
column  of  the  vagina,  bul  slips,  as  it  were,  to  one  side, 
generally  to  the  right,  and  pursues  a  lateral,  jagged  direc- 
tion alongside  the  rectum.  This  fact  was  observed  by 
Freund  some  years  ago.  The  fact  of  its  greater  frequency 
on  the  right  side  may  be  due  to  the  corresponding  fre- 
quency of  the  left  occipitoanterior  position,  as  the  faef 
and  chin,  scraping  the  right  vaginal  wall,  would  imphua 
with  more  force  on  thai  side.  Occasionally  the  tear  will 
extend  upward  "ii  both  sides  of  the  vagina,  unequally. 
The  writer  has  observed  cases  in  which  the  depth  of  the 
tear  had  passed  deeply  round  the  rectum  in  the  ti- 
the ischio-rectal  fossa. 

Phi: vi. vi  rvE  Mi  i  hods. — The  various  measures  n 
mended  for  the  prevention  of  laceration  of  the  perineum 
arc  numerous  and  uncertain  of  success.  They  all,  how- 
ever, lend  to  show  that  the  principal  endeavor  should  1* 
to  prevent  too  rapid  a  delivery  ol  the  head,  and  to  re- 
lieve,  as  much  a-  possible,  the  posterior  segment  of  the 

pelvic  li '  from  the  effects  of  the  full  driving  force  of 

the  uterus  during  the  labor  pains.  To  accomplish  theat 
ends  the  head,  when  distending  the  vulva,  should  he 
restrained  somewhat  in  its  dilating  <  lTorts.  and  drawn  up 
under  the  pubic  arch  a-  much  as  possible.  Il  is,  how- 
ever,  almost  impossible  to  prevent  a  perineum  giving 
way  to  a  varying  degree,  when  any  of  the  conditions 
mentioned  under  the  heading  of  EtiologJ  ate  pr<  sent.     It 

should,  therefore,  be  thoroughly  explained  to  the  patient 
and  her  responsible  friends,  that  the  cause  or  fault  of 
such  an  accident  will  be  with  her.  and  not  the  obstetri- 
cian. The  plan  of  passing  the  left  arm  of  the  physician 
between  the  thighs  of  the  patient  while  she  is  lying  on 
her  left  side,  and  drawing  the  advancing  head  well  up 
against  the  pubic  arch,  and  at  the  same  time  support 
ing  the  perineal  -tincture  with  the  light  hand,  i- 
one,  and  max  save  some  cases  from  laceration.  It  should 
not  be  forgotten,  however,  that  the  support  should,  under 
all  circumstances,  be  given  to  the  presenting  part  of  the 
child  and  not  to  the  part-  of  the  mother.  A  most  ■ 
lent  plan  consists  in  passing  two  fingers  of  the  left  hand 
into  the  rectum  ami  hooking  them  under  the  chin  of  the 
child,  the  thin  recto-vaginal  wall  intervening,  and  di- 
rectly after  the  cessation  of  a  pain,  when  the  soft  parts 
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Perineum. 
Periueum. 


are  lax,  causing  the  head  to  rotate  rapidly  under  the 
pubic  arch  and  then  slipping  the  forehead  and  face  safely 
over  the  perineum  before  the  next  pain  sets  in.  But 
here  again,  though  we  succeed  in  tins  little  slight-of-hand 
manoeuvre,  the  after-coming  shoulders  may  produce  the 
most  extensive  lacerations  if  their  delivery  is  not  man- 
aged skilfully. 

"Ritgen  recommends  lifting  the  head  upward  and  for- 
ward through  the  vulva,  between  the  pains,  by  pressure 
madewith  the  fingers  upon  the  periueum  behind  the  anus, 
close  to  the  extremity  of  the  coccyx. 

Fastender  recommends  seizing  the  occiput  with  the 
index  and  middle  fingers  of  the  right  hand,  and  passing 
the  thumb  of  the  same  hand  well  up  into  the  rectum.  In 
this  way  he  strongly  controls  the  head  during  the  pains, 
and  can  press  it  forward  and  outward  at  will  between 
the  pains. 

In  practising  any  of  these  methods  of  rectal  manipula- 
tion, it  must  not  be  forgotten  or  overlooked  that  there 
is  danger  of  infecting  a  freshly  made  wound  in  the  peri- 
neum, when  success  is  not  obtained,  by  bringing  the  fin- 
ger or  fingers  in  contact  with  the  wounded  parts.  We 
should,  therefore,  always  apply  the  fingers  of  the  left 
hand  to  the  rectum,  and  in  this  way  keep  the  right  hand 
pure  in  case  it  may  become  necessary  to  introduce  that 
hand  into  the  upper  genital  tract  after  the  delivery  of 
the  child. 

The  operation  of  episiotomy,  or  that  of  dividing  the 
lateral  borders  of  the  vulva  to  relieve  tension,  requires 
only  a  passing  notice.  It  is  unscientific  in  its  intuition, 
as  it  will  not  save  injury  to  such  muscles  as  the  levator 
ani  and  deep  layers  of  the  pelvic  fascia,  the  rupture  of 
which  constitutes  the  most  serious  phase  of  perineal  lac- 
eration.    It  has  also  been  known  to  signally  fail  in  pre- 


Fig.  2S23. — Laceration  extending  to  the  Sphincter  and  exposing  it. 

venting  rupture  of  the  perineum  proper,  and  the  opera- 
tion has  now  fallen  into  disuse. 

Frequency. — Kleinwascher  says  the  accident  occurs 
in  from  fifteen  to  forty  per  cent,  of  primiparae,  and  from 
one  to  ten  per  cent,  of  multipara?. 

Treatment.- — -For  treatment,  see  Perineorrhaphy, 
Primary.  T.  Johnson  Alloway. 

PERINEUM,  SURGICAL  ANATOMY  OF  THE  MALE. 

In  the  skeleton  tins  region  corresponds  to  the  outlet  of 
the  pelvis.  It  is  a  diamond-  or  lozenge-shaped  space 
hounded  in  front  by  the  pubis  and  subpubic  ligament, 
hebind  by  the  coccyx,  and  on  each  side,  from  before 
backward,  by  the  rami  of  the  pubis  and  ischium,  the  great 
tuberosity  of  the  ischium,  and  the  great  sacro-sciatic  liga- 
ment. 


The  whole  space  measures  about  three  inches  and  a 
half  from  side  to  side,  and  four  inches  antcro-posteriorly. 
At  the  posterior 
part  it  is  from  two 
to  three  inches 
deep,  anteriorly  it 
only  reaches  the 
deptli  nf  one  inch. 
The  perineal  space 
is  separated  from 
the  pelvic  cavity 
above  by  the  recto- 
vesical fascia  and 
levatores  ani  mus- 
cles. A  line  drawn 
across  from  one 
ischial  tuberosity 
to  the  other,  and 
passing  immediate- 


Fig.  2824.— Outlet  of  the  Pelvis.  Line  dividing 
outlet  into  anterior  or  urethral  triangle,  and 
posterior  or  rectal  triangle. 


ly  in  front  of  the  anus,  would  divide  the  space  into  two 
parts  (see  Fig.  2824),  the  anterior  of  which  is  called  the 
urethral  triangle  or  true  perineum,  and  the  posterior  the 
anal  or  rectal  triangle.  The  anterior  triangle  contains 
the  bulb  and  urethra,  with  the  muscles  of  the  perineum 
proper ;  the  posterior  triangle  has  in  it  the  rectum  and 
the  two  ischio-rectal  fossa\ 

Surface  Anatomy. — In  the  undissected  subject  the 
superficial  area  of  the  perineum  is  very  limited,  especially 
when  the  thighs  are  brought  together ;  it  then  consists  of 
a  narrow  space  or  groove  reaching  from  the  coccyx  be- 
hind to  the  symphysis  pubis  in  front.  In  the  centre  of 
this  groove  is  an  elevation  of  the  skin,  called  the  median 
raphe,  which  runs  from  the  front  of  the  anus,  over  the 
scrotum,  to  the  under  surface  of  the  penis.  No  vessels 
cross  this  line,  and  in  this  situation  incisions  may  be  made 
without  any  fear  of  haemorrhage.  The  osseous  bounda- 
ries of  the  perineum  may  be  easily  made  out  through  the 
skin  ;  the  great  sacro-sciatic.  ligaments,  however,  being 
covered  by  the  gluteal  muscles,  can  only  be  felt  by  press- 
ing in  a  line  drawn  from  the  coccyx  to  the  ischial  tuber- 
osity. In  thin  subjects  they  can  be  more  easily  felt. 
The  anus  is  situated  at  the  midpoint  between  the  tuber- 
osities, and  its  centre  is  about  one  inch  and  a  half  from 
the  end  of  the  coccyx.  The  central  point  of  the  perineum 
is  a  little  more  than  an  inch  in  front  of  the  anus  ;  this 
point  corresponds  to  the  middle  of  the  free  border  of  the 
triangular  ligament.  A  knife  introduced  here,  and  given 
a  slightly  upward  direction,  would  reach  the  membranous 
urethra.  Immediately  in  front  of  the  central  point  may 
be  felt,  in  all  but  very  fat  persons  and  children,  the  bulb 
of  the  urethra  and  the  corpus  spongiosum.  Abscesses 
point,  and  urethral  fistula?  are  often  seen,  in  this  region. 

The  membranous  portion  of  the  urethra  perforates  the 
triangular  ligament  one  inch  below  the  symphasis  pubis, 
and  one  inch  and  a  half  in  front  of  the  anus.  The  skin 
of  the  perineum  is  thin  and  covered  with  hairs  ;  about  the 
anus  it  is  of  a  brownish  color  and  thrown  into  radiating 
wrinkles  by  the  contraction  of  the  external  sphincter  ; 
these  folds  are  much  enlarged  when  the  hsemorrhoidal 
veins  are  swollen  and  inflamed.  If  the  skin  of  the  anus 
be  everted,  a  fine  white  line  is  seen  which  marks  the 
junction  of  the  skin  and  mucous  membrane,  and  corre- 
sponds exactly  to  the  lower  margin  of  the  internal  sphinc- 
ter. There  are  a  number  of  follicles  about  the  margin  of 
the  anus,  and  small  subcutaneous  abscesses  frequently  oc- 
cur in  this  situation.  These  must  not  be  confounded  with 
fistuhe.  The  usual  incision  in  lateral  lithotomy  passes 
between  the  anus  and  ischial  tuberosity,  a  third  nearer 
the  tuberosity  than  the  anus. 

If  the  finger  be  introduced  through  the  anus  into  the 
rectum  many  important  landmarks  may  lie  felt.  The 
finger  for  the  first  inch  is  grasped  by  the  sphincter  mus- 
cles, principally  the  internal.  Here  the  internal  openings 
of  fistula?  may  be  felt ;  these  openings  are  rarely  much 
above  the  upper  border  of  the  sphincter  ani.  One  can 
easily  feel  ulcers  and  fissures  in  this  situation,  when  they 
are  present.  In  the  front  wall  of  the  bowel  the  membra- 
nous portion  of  the  urethra  can  be  made  out  in  the  middle 
line,  and  when  a  catheter  is  introduced  into  the  bladder 
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ii  can  I"-  easily  fell  aa  it  passes  through  the  membranous 
portion  .  w  ith  the  Qnger  in  the  rectum  a  catheti  r  can  he 
ded  in i"  the  bladder  in  cases  ol  enlarged  prostate, and 
ii  the  Instrument  enters  a  raise  pa  an  l>e  detected 

and  directed  Into  the  proper  channel.  The  proBtate  gland 
can  be  fell  one  Inch  and  a  half  from  the  anus,  and  its  con 
dition  ascertained  it'  ii  be  enlarged  or  inflamed  Passing 
beyond  the  prostate  thi  finger  comes  on  the  trigoni  ol  the 
bladder  When  the  bladder  U  distended  it  may  be  made 
<.ut  through  the  rectum  as  a  Bofl  fluctuating  tumor.  It 
Ib  more  easily  felt  when  the  other  hand,  placed  above  the 
pubis,  presses  the  apex  downward.     The  bladder,  when 

distended,  maj  be  tapped 
through  the  trigone  with 
a  curved  trocar,  without 
there   being  any   da 
of  wounding  the   pi 
ncum,    which    gi  qi 
icachcs    only    i"   within 
four  inches  of  the  anus 
In  rare  cases  the  perito- 
neum   passi  -    <l"\\  n    be- 
tween  the  gul    and   the 
trigone.     In   such   i 
of  course,  iii  this  opera- 
tion, it  would  inevitably 
be  wounded. 

The  vesiculse  seminales 

can  l>e  rarely  felt,  unless 

affected  by  disease. 

Stone  in  the  bladder  in 

ider:  -'.  prostate; 4,  children  can  be  often  di- 

buiii :  5-6,  peminai  vesicles  una  \u<  agnosed  through  the  rec- 

1     s-  reotnm;  9,  Ul]n      A.Dove  the  trigone 

1  r     .  I  i    I       I    i 

(if  the  bladder  transverse 
folds  of  mucous  membrane  in  the  rectum  can  be  felt; 
these  are  sofl  ami  vrlveiv  when  healthy,  but  when  ulcer- 
ated or  inflamed  they  feel  thick  and  cause  greal  pain  on 
defecation.  Many  diseases  are  diagnosed  by  the  finger 
in  the  rectum,  viz.,  ulcers,  polypi,  haemorrhoids,  strict- 
ure of  the  gut,  diseases  of  the  prostate,  deep-seated  ab- 
bci  bs  of  the  ischio-rectal  fossa,  pelvic  tumors,  etc. 

\\  ith  the  whole  hand  introduced  into  the  rectum  the 
en  i  He  pelvis  may  be  explored,  as  well  as  the  lower  part  of 
the  abdomen. 

[SCHIO-RECTAL    FOSSA. — The   whin  rectal    foSSO    is   the 

space  which  e\isis  cm  each  si,ie  between  the  rectum  and 
ischial  tuberosity.  It  is  of  a  pyramidal  shape,  with  the 
apes  pointing  upward  to  the  pelvic  cavity,  and  is  from 
two  tn  three  inches  in  depth. 

/;  undaries.  —  Internally,  the  levator  ani  covered  by  the 
anal  fascia;  externally,  the  obturator  internus  muscle  cov- 
ered by  the  parietal  layer  of  pelvic  fascia ;  in  front,  the 
triangular  ligament  and  transversus  perinei  muscle;  be- 
hind, the  lower  edge  of  the  gluteus  maximus,  the  great 
Bacru  sciatic  ligament,  and  the  coccj  geus  muscle. 

'Idle  space  is  tilled  with  fat,  and  crossing  the  fossa  ob- 
liquely  are  the  inferior  hemorrhoidal  vessels  and  nerves. 
The  anterior  portion  is  crossed  by  the  perineal  vessels 
and  nerves,  and  entering  the  fossa  at  its  posterior  part 
is  the  perineal  branch  of  the  fourth  sacral  nerve. 

The  tuberosities  of  the  is<  bia  have  also  a  cushion  of 

fat  over  them,  and  when  this  is  removed  several  bursas 

Been.     'The  apex  of  tie-  spue  corresponds  in  the  di- 

\  l   I  hi  (if   the  p:  hi     !  is,  i  i   mi  i  i'a,  'elal     md  \  w  :  ral   1  i  '•. 

ers,  or  rather  to  the  junction  of  the  anal  « ith  the  obtu- 
rator fascia,  When  the  anal  fascia  is  removed  the 
levator  ani  muscle  is  exposed,  and  internal  to  the  levator 
ani  is  the  \  Isceral  la\  er  of  peh  ic  fascia, 

The  lower  end  of  the  rectum  is  placed  between  the  two 
fossae,  Blung,  as  it  were,  by  the  meeting  of  the  two  leva- 

-    ani    muscles,    and    held    in    place    by    the    external 

sphincter  and  recto-vesical  fas,  in.  The  nbresoftbe  le- 
vatores  ani  muscles  at  the  lower  end  of  the  rectum  are 

irated  from  one  another,  and  in  this  situation  the  anal 

fascia  is  also  verj  thin,  so  that  little  resistance  is  offered 
to  tin  entrance  of  pus. 

•  recti ii  Abscess  and  Fistula  in  Aim.     A.bscess  in  the 

ischiorectal    fossa   is   not   an  uncommon  affection,  and  is 


often  caused  by  the  ulceration  of  foreign  bodies,  such  ai 
fish-bones  through  the  bowel  into  the  fossa,  and  there 
setting  up  inflammation.     Sitting  on  cold,   dam] 

alter  exercise  is  another,  and  perhaps  the  most  common, 
cause  o|'  ISChio  rectal  abSCl  BS, 

When  pus  forms  in  the  fossa  it  presents  ai  the  points 
of  least  resistance,  viz.,  the  internal  wall  of  the  lossa  and 
the  skin  at  the  base.  \\  hen  the  abscess  breaks  thi 
tin-  skin  it  will  he  found  that  alter  a  time  a  sinus  remains, 
which  generally  communicates  with  the  bowel ;  this  sinus 
is  called  a  ano.      The  internal   opening  of  the 

fistula  is  usually  within  half  an  inch  of  the  margin  of  the 
anus,  as  at  this  point  pus  can  more  easily  penetrate  the 
rectum,  because  of  the  thinness  of  the  fascia  and  tin 
if  the  muscular  fibres.  The  external  opening 
he  anywhere  in  the  region  of  the  posterior  part  of  the 
perineum.  To  prevent  the  formation  of  a  fistula,  the 
ischio-rectal  ahscess  should  he  opened  early  and  freely. 

I'i  i:im  \i.  I'\s( ■].!•.. — The  superficial  fascia  of  thi 
neuni  consists  of  two  layers,  between  which,  in  the  rec- 
tal triangle,  is  a  large  amount  of  fat  ;   in  the   urethral  1  ri - 
there  is  lis,,  and  as  the  fascia  reaches  the  scrotum 
the  fat  is  replaced  by  the  muscle  or  dartos  tissue  of  that 

structure.       The   deep  layer   of   fascia  (fascia    < 

i  to  the  urethral  triangle  ;  it  is  attached  to  thi 
of  the  triangular  ligament,  to  the  anterior  lips  of  the 
rami  of  the  puhes  and  iscbia  laterally,  and  anteriorly  it 
is  continuous  with  the  fascia  ol  the  scrotum.  By  its 
junction  with  the  triangular  ligament  posteriorly  it 
forms  a  pouch,  which  is  divided 'into  two  portio 
a  median  septum. 

This  pouch  has  an  important  influence  on  the  din 
urine  takes  when  extravasated,  or  pus  when  it  forms,  in 
this  region.      Owing  to  the  attachment  of  the  superficial 
fascia  to  the  base  of  the  triangular  ligament  and  to  the 


I'm.  2896.— Dissection  of  the  Perineum  In  a  Yi  nngMale  Subject,  showing 
and  Blood-vessi  -.     The  right  side  shows  a  super- 
kl,  and  the  loft  ■  deeper,  \  h-w.     i  it.  Quain.) 

rami  of  the  pubis  and  isehia.  fluid  cannot  go  back  toward 
the  anus  or  down  the  thighs,  but.  as  the  fascia  is  contin- 
uous anteriorly  with  the  dartos  of  the  scrotum,  no 
aiiee  is  offered  to  its  progress  forward  and  upward  over 

the  scrotum  to  the  abdomen  (see  <.   Fig.  'JS'2(i). 

This   is  the   course   taken  by  urine  when    e.Xtra\ 
iu  front  of  the  triangular  ligament.     When  an  abscess 
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forms  in  the  perineum,  owing  to  the  median  septum  it 
is  usually  confined  to  one  side  of  this  pouch,  and  the 
swelling  is  triangular  in  shape.     The  pus,  as  it  passes 


Corpus  c&irerno&um 


Structures  in  Relation  with  the  Triangular  Ligament.— 
In  front  are  the  structures  named  above  as  being  con- 
tained in  the  perineal  pouch. 

7ostT  superficial  perinea?  rr. 

'lilittMl  ll      ^"^''/'''•'^  oerinmr  aire. 


Tendinous 
*?\^centre  ,ofth3 
perineum 


'{furcation  of 
efpuccicare. 


*2rans.per intra  fare. 
^Sntfpudie  n. 

^ATusoutar  oranca.' 
'raemorrAoicluiarr. 


junction 


Fig.  2887. 


forward,  on  account  of  the  deficiency  of  the  septum  in 
front,  fills  both  sides  of  the  pouch. 

The  anterior  perineal  pouch  contains  the  superficial 
perineal  muscles,  vessels,  nerves,  and  the  root  of  the 
penis,  which  latter  is  made  up  of  the  two  crura  of  the 
cavernous  portions  and  the  bulb  of  the  spongy  portion. 

Muscles. — The  muscles  of  the  perineum  bound  the 
perineal  triangle,  in  which  the  knife  is  entered  in  the 
operation  of  lateral  lithotomy.  The  base  of  the  triangle 
is  formed  by  the  transversus  perinei  muscle,  the  outer 
side  by  the  ischio-cavernosus  (erector  penis)  muscle,  and 
the  inner  side  by  the  bulbo-cavernosus  (accelerator  uri- 
nse) ;  the  triangular  ligament  forms  the  floor  of  the  tri- 
angle. 

The  point  of  meeting  of  the  two  transverse  perineal 
muscles,  the  sphincter  ani,  and  bulbo-cavernosus  mus- 
cles is  called  the  tendinous  or  central  point  of  the  peri- 
neum. Along  the  lower  border  of  the  transverse  muscles 
is  seen  the  transverse  artery,  a  branch  of  the  internal 
pudic. 

Triangular  Ligament* — This  ligament  divides  the 
perineum  into  two  portions — a  deep  and  a  superficial.  It 
has  very  definite  attachments  to  the  subpubic  ligament, 
the  rami  of  the  pubes  and  ischia,  and  the  superficial 
fascia.  It  also  blends  with  the  central  tendinous  point 
of  the  perineum.  As  suggested  by  Professor  D.  J.  Cun- 
ningham, of  Dublin,  it  is  better  to  regard  this  ligament 
as  a  distinct  membrane,  and  to  class  it  in  the  same  cate- 
gory as  the  obturator  membrane  ;  for  "  it  lies  in  the  same 
morphological  plane  as  the  bony  and  ligamentous  wall 
of  the  pelvis,"  and  it  completes  the  pelvic  wall  in  front 
in  the  same  manner  as  the  thyroid  membrane  closes  the 
thyroid  foramen. 

When  the  body  is  erect  the  lower  surface  of  the  trian- 
gular ligament  looks  downward  and  forward,  and  the 
deep  surface  upward  and  backward. 

*  This  structure  is  sometimes  named  the  anterior  layer  of  the  trian- 
gular ligament,  the  posterior  layer  being  the  parietal  layer  of  pelvic  fas- 
cia. It  is  also  called  the  deep  layer  of  the  deep  perineal  fascia  and  the 
•ubpubic  fascia. 


The  ligament  is  pierced  by  the  urethra,  and  also  by  the 
dorsal  vein  and  nerves  of  the  penis  and  the  internal  pu- 
dic arteries.  The  urethra  pierces  the  ligament  one  inch 
below  the  symphysis  pubis,  in  the  middle  line.  The  pa- 
rietal layer  of  pelvic  fascia  (posterior  layer  of  the  trian- 


Fig.  2828. — Superficial  View  of  the  Muscles  of  the  Perineum  in  the  Male, 
a,  Spine  of  the  pubis;  ft.  coccyx;  c,  placed  on  the  tuberosity  of  the 
ischium,  points  by  a  line  to  the  great  sacro-sciatio  ligament;  X,  anus; 
1.  placed  on  the  corpus  spongiosum  urethral  in  front  of  the  bulbo-caver- 
nosi  muscles  ;  2.  central  point  of  perineum  ;  3,  ischio-cavernosus  ;  4, 
transversus  perinei ;  5,  levator  ani :  6.  coccygeus  ;  7,  adductor  longus  ; 
8,  gracilis;  !),  adductor  magnus;  10.  semitendinosus  and  biceps;  11, 
on  the  left  side,  the  gluteus  maximus  entire  ;  11'.  the  same,  cut  on  the 
right  side,  so  as  to  expose  a  part  of  the  coccygeus  muscle.  (Modified 
from  Bourgery,  in  Quain's  Anatomy.) 

gular  ligament)  is  above  and  behind,  and  is  attached  to 
the  ligament  below,  but  as  it  proceeds  upward  the  space 
between  them  widens.  Between  these  two  structures  are 
the  membranous  portion  of  the  urethra,  the  pudic  vessels 
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ami  mivi-,  with  the  artery  of  the  bulb,  the  dorsal  vein  of 

the   penis,  the  c pressor  urethra  muscle,   which  Bur 

rounds  the  membranous  urethra  glands, 

These  latter  empty  their  secretion  into  the  bulbous  por 


the  instrument  may  be  arrested  in  the  membranous  ure- 
thra by  the   spasmodic   contraction   of  the  coni|  r 
urethras  muscle  which  encircles  it;  this  obstructs 
be  overcome,  without  exercising   any  force,  by  merely 


/ 


-  f  ^ 


'coccrost/s 

Fig.  2S29. 


tion  of  the  urethra;  in  inflammatory  conditions  of  the 
urethra  they  may  become  inflamed  and  suppurate;  they 
are  the  homologues  of  Bartholin's  glands  in  the  female/ 

The  membranous  portion  is  the  least  dilatable  portion 
of  the  urethra,  and  is  frequently  the  seat  of  traumatic 
strictures;  ii  measures  three-fourths  of  an  inch  in  length. 

Behind  and  above  the  pelvic  fascia  (posterior  layer  of 
the  triangular  ligament)  is  the  apex  of  the  prostate  gland, 
covered  by  the  levator  aid 
muscle  and  by  its  own  cap- 
sule. Prom  this  descrip- 
tion ii  will  be  seen  that  the 
triangular  ligament  divides 
the  perineum  into  two  com- 
partments, a  superficial  and 
a  deep  ;  the  superficial  con- 
tains the  perineal  muscles 
and  root  of  the  penis ;  the 
deep  the  membranous  por- 
tion   of    the    urethra,   the 

pudic    artery    and     mives, 

orsaJ  vein  of  the  pe- 
nis, tin-  compressor  urethras 

muscle,     and      ('super's 

elands.  The  base  of  the 
triangular  ligament  is  the 
meeting  point  of  three  fas- 
ciae,   VIZ.,    i  1  i   perineal  ;  (2) 

ular  ligament  ;  and 
(8)  the  parietal  laj  er  of  the 
pelvic  fascia  (posterior  layer 
of  the  triangular  ligament). 
The  triangular  ligament 
sometimes  offers  an  ob- 
to  the  introduction 
"t  a  catheter  ;  for  II  the  in- 
strument he  mil  kept  against  the  upper  wall  of  the  ure- 
thra, it  is  apt  to  sag  in  the  lower  wall,  which  is  very  dis- 
tensible, and  reach  the  triangular  ligament  below  the 
opening  of  the  membranous  urethra.  Alter  the  triangu- 
lar ligamenl  has  been  successfully  passed,  the  point  of 


keeping  the  end  of  the  instrument  pressed  gently  against 
the  obstructing  point  ;  after  a  short  time  the  muscle  re- 
laxes and  the  instrument  slips  into  the  bladder. 

Kicks  in  the  perineum,  or  injuries  from  falling  astrad- 
dle of  anything,  may  rupture  the  membranous  portion  of 
the  urethra,  and  in  these  cases  blood  and  urine  will  be 
extravasated  between  the  triangular  ligament  and  the 
parietal  layer  of  the  pelvic  fascia  i  posterior  layer  of  the 


Z)orsalis.  penis   v. 
i'  r  m         art 


Artfto  crus 


.Ant? layer 

J3eep  perineal  n 
Art.to  bulb 


Art.to  Co  upper's 
ffla/zat 

\  prep 

%    Trams v eRS us 

'       f£filN^  I. 


J'crinral  fascia. 
rrflecCeU  - 


Triangular  lig"!',  reflected1, 
Perineal  fascia        „  / 

Meep  perineal  arf.'^ 
7ntl  pudic  are. 
•ii  n.  • 

Fio.  2S30. 

triangular  ligament).  Should  the  injury  tear  the  trian- 
gular  ligament,  then  the  extravasated  fluid  would  take 
the  ordinary  course  upward  over  the  scrotum  and 
abdomen,  when  extravasation  has  occurred,  free  in- 
cisions   should    be    made   in    the    perineum,   and   if  the 


590 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Perineum. 
Perineum. 


urethra  be  completely  torn  across,  the  perineum  should 
be  opened  in  the  middle  line  and  an  instrument  intro- 
duced into  the  bladder. 

Professor  Cunningham,  of  Dublin,  has  pointed  out,  in 
his  "Dissector's  Guide,"  that  in  removing  the  various 
structures  from  the  surface  to  the  prostate  gland,  alter- 
nate layers  of  fascia  and  muscle  are  met  with,  viz.: 
(1)  Superficial  fascia;  (2)  superficial  perineal  muscles; 
(3)  triangular  ligament;  (4)  compressor  urethra  muscle; 
(5)  parietal  layer  of  pelvic  fascia,  or  posterior  layer  of 
the  triangular  ligament ;  (G)  levator  ani  muscle  ;  (7)  cap- 
sule of  the  prostate  and  pubo-prostatic  ligament. 

Internal  Pudic  Artery.— The  pudic  artery  is  seen  in 
the  rectal  triangle,  enclosed  within  a  sheath  of  pelvic 
fascia  formed  by  the  splitting  of  the  obturator  fascia.  It 
lies  about  one  and  a  half  inch  above  the  level  of  the 
ischial  tuberosity,  and  is  accompanied  by  the  pudic  nerve 
and  the  two  pudic  veins  ;  proceeding  forward,  it  passes 
between  the  triangular  ligament  and  the  parietal  layer  of 
pelvic  fascia  (posterior  layer  of  the  triangular  ligament), 
and  then,  running  under  cover  of  the  rami  of  the  pubis 
and  ischium,  pierces  the  triangular  ligament  from  behind 
half  an  inch  below  the  symphysis,  and  a  little  to  one  side 


staff  is  reached  in  the  membranous  portion  of  the  urethra  ; 
the  finger  is  introduced  into  the  bladder  through  this  in- 
cision, the  prostatic  urethra  dilating  easily  ;  the  staff  is 
nowr  removed  and  the  exploration  of  the  bladder  is  made. 
Through  this  median  incision  tumors  and  stones  of 
moderate  size  can  be  removed.  There  is  little  haemor- 
rhage, even  should  the  bulb  be  wounded,  for  this  latter 
structure  is  not  very  vascular  in  the  median  line. 

Parts  Divided  in  Lateral  Lithotomy. — The  incision  is 
commenced  one  inch  and  a  half  in  front  of  the  anus,  and 
is  carried  downward  and  outward  to  a  point  between  the 
anus  and  great  tuberosity,  a  little  nearer  the  tuberosity 
than  the  anus.*  In  order  to  reach  the  staff  in  the  mem- 
branous urethra  the  following  structures  must  be  cut : 

In  the  first  incision  :  Skin  and  superficial  fascia  ;  trans- 
verse perineal  muscle  and  artery  ;  base  of  the  triangular 
ligament  ;  the  hemorrhoidal  vessels  and  nerves. 

Second  incision  :  The  knife  is  now  guided  by  the  fore- 
finger, passed  up  behind  the  triangular  ligament,  its 
point  placed  in  the  groove  of  the  staff,  and  the  blade  is 
lateralized  and  pushed  along  the  groove  into  the  blad 
der.  In  this  incision  the  following  parts  are  divided, 
viz.  :  Membranous  portion  of  the  urethra  and  compressor 


*ftAejscs/ic/JiC 
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of  the  middle  line.  It  then  divides  into  its  two  terminal 
branches,  the  artery  to  the  corpus  cavernosum,  and  the 
artery  to  the  dorsum  of  the  penis.  The  pudic  artery, 
while  in  the  ischio-rectal  fossa,  gives  off  the  hemorrhoidal, 
and  a  little  further  forward  the  superficial  and  transverse 
perineal,  arteries.  While  passing  behind  the  triangular 
ligament,  it  gives  off  the  artery  of  the  bulb,  the  wound- 
ing of  which  was  formerly  so  much  dreaded  by  surgeons. 
The  pudic  artery  itself  is  said  to  be  in  danger  of  being 
wounded  in  lateral  lithotomy, 'but  this  accident  could  oc- 
cur only  to  the  most  careless  operators,  when  withdraw- 
ing the  knife  and  sweeping  it  outward.  It  is  only  pos- 
sible to  wTound  it  after  it  has  left  the  protection  of  the 
pubic  arch. 

Exploration  of  the  Bladder  through  the  Peri- 
neum.— This  operation  is  little  more  than  a  perineal 
section.  According  to  Sir  Henry  Thompson,  after  intro- 
ducing a  grooved  staff  an  incision  should  be  made  in  the 
median  line,  commencing  three-fourths  of  an  inch  in 
front  of  the  anus,  and  the- parts  should  be  divided  till  the 


urethrae  muscle  ;  parietal  layer  of  pelvic  fascia  (posterior 
layer  of  the  triangular  ligament) ;  anterior  fibres  of  the 
levator  ani  and  left  lobe  of  the  prostate. 

Parts  to  be  Avoided. — (1)  Artery  of  the  bulb,  (2)  rectum, 
(3)  pudic  artery. 

(1)  The  danger  from  a  wound  of  the  artery  of  the  bulb  is 
not  great,  and  is  somewhat  traditional  ;  with  the  modern 
methods  of  arresting  haemorrhages  no  one  need  fear 
wounding  the  artery  of  the  bulb.  Very  frequently  it  is 
abnormal  in  its  distribution,  and  its  division  cannot  be 
avoided. 

(2)  The  rectum  may  be  cut,  especially  in  children,  if 
the  bowel  is  not  emptied  previous  to  operation,  or  if  the 
incision  be  carried  down  too  vertically. 

(3)  The  pudic  artery  need  never  be  wounded  in  a  prop- 
erly pel  formed  operation.    It  can  only  be  cut  by  lateraliz- 

*  T"hc  incision  employed  in  lateral  lithotomy  falls  about  in  a  line  paral- 
lel with  the  ascending  ramus  of  the  pubis  and  the  ischio-cavernosus  mus- 
cle.    (Roser.) 
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Ing  the  knife  too  mucb  Lu  withdrawing  It.  If  wounded, 
ii  maj  I"-  secured  with  the  modern  artery  ("nips  with- 
out great  difficulty. 

In  the  withdrawal  of  the  knife  a  too  vertical  incision 
ma)  cut  through  » 1 1 « -  prostate,  and  so  divide  the  visceral 
layer  of  pelvic  fascia,  Should  this  accident  happen,  no 
ill'  results  \\ill  follow  If  the  wound  be  kept  Bweet  and 
Im  thoroughly  drained.     Wound  of  the  visceral  layer  of 


Fig.  2882, — Dissection  showing  Line  "f  Indaioii  In  Lateral  Lithotomy, 
1,  Bulb;  2,  membranous  nrethra;  ■':.  prostate:  l.  anus;  5,  sphincter 
nni  cut  away  anteriorly  :  7,  pudic  arteries.    (After  Baser,  i 

pelvic  fascia  is  a  danger  much  dwelt  on  by  the  older 
lithotomists,  and  Burgeons  of  the  present  day  still  have 
a  traditional  fear  of  this  accident  happening.  In  chil- 
dren, lateral  lithotomy  can  scarcely  be  performed  with- 
out cutting  through  the  prostate  gland,  and  at  the  same 
time  the  visceral  layer  of  pelvic  fascia  ;  yet  no  ill  results 
follow  ;  on  the  contrary,  the  operation  is  safer  in  children 
than  in  adults.    The  real  danger  in  adults  arises  not  from 


Fio.  8888.— The  skin  and  muscles  <>f  the  perineal  reg  i  with 

the  and  of  the  rectum,  have  been  removed,  and  the  bulb,  Oowper*s 
glands,  ii  with  the  seminal   vesicles  and  vasa  deterentia 

wounding  the  pelvic  fascia,  but  from  wounding  the  pros- 
tatic plexus  of  veins  and  the  eiaculaton  ducts. 

Ti-iku  in  Perihktjm. — During  the  descent  of  the 
testicle,  and  after  it  has  passed  through  the  external  ab- 
dominal ting,  it  may.  instead  of  entering  the  Bcrofum, 
pass  down  into  the  perineum  (ectopia  periuealis).  In 
these  cases  it  may  he  felt  Bllghtly  movable  under  the  skiu, 


about  an  inch  and  a  half  in  front  of  the  anus       The  scro- 
tum   of  the    side    in    which    the   testicle   is   lodged   in   the 
perineum  i-  deficient  if  the  affection  he  congenital 
the  case  i->  of  traumatic  origin  the  scrotum  of  that  Bide  is 
present.     The  displacement  ha-  no  evil  effect  on  the  I 
tide,  which  N  always  of  a  good  size.     The  abnormal  po- 
sition of  the  testicle  renders  it  liable  to  injury,  and  pa- 
tients apply  to  the  surgeon  for  relief.     An  operation 
been  devised  for  restoring  the  mi-placed  testicle  to  its 
proper  position  in  tin-  scrotum,  but  its  success  has  I 
only  moderate.     Excision  is  sometimes  demanded  to  rid 
the  patient  of  his  trouble.  Francis  J.  Sfiepherd. 

PERIODICITY  IN  DISEASE.  Periodicity  is  thrived 
from  the  Latin  p<  riodicilas,  from  jh  •  iodic  us,  derived  from 
the  Greek  ftpi,  around,  and  &5os.  a  way  or  journey  ;  liter- 
ally, a  journeying  around,  a  circuit  (Thomas). 

The  term  periodicity  i-  applied  in  medicine  to  the  ten- 
dency of  certain  physiological  and  pathological  phenom- 
ena tu  recur  at  stated  time-,  a-  i-  especially  exemplified, 
phj  Biologically,  in  the  recurrence  of  the  menstrual  n: 
the  monthly  maturation  and  discharge  of  the  ovum,  iu 
the  periodic  need  for  food.  for  sleep,  in  the  rhythm  of 
the  respiratory  and  cardiac  movements  ;  also,  in  dia 
in  the  regular  recurrence  or  intermittency  of  malarial 
^^  paroxysms,  in   relapsing  fever,  and   in  "the  intermit- 
tent manifestations  of  certain  neuroses,  etc. 
Ina  general  way  our  functions  arc  constantly  follow- 
ing a  circular  movement,  \\  hich  can-'  s  them  always  V 
turn  to  the  original  starting-point,  and  to  tread  ceaselessly 
the  same  track,  which  explains  the  adoption  of  the  v. 
periodical,  as  above  defined,  to  designate  them.     It  will 
be  noticed  also  thai  we  use  the  words  rhythm,  ii<<<: 
u  h'-i/,  ;<ndy«  riodictty synonymously, an  equivalence  which 
i-  established  by  authoritative  precedent  ami  usage.     A 

slight  preference  appears  to  exist  in  the  use  of  the  word 
rhythm,  which  is  generally  preferred  by  writer--  (Foster, 
Gricsinger,  Spencer,  and  others)  when  discussing  non- 
pathological  phenomena;  while  the  words  intermittency 
and  periodicity  are  especially  employed  in  dealing  with 
pathological  phenomena. 

Some  of  the  older  writers  were  at  great  pains  to  estab- 
lish a  difference  between  the  words  periodic  and  intermit- 
tent. For  instance,  Senac,1  Fizes,5  Voulorme,3and  Moreau 
de  la  Sarthe4  insist  on  defining  an  intermittent  diseasi 
one  "  in  which  something  remains  hidden  or  latent  "  in  the 
interval  between  the  at  tacks,  and  even  when  nothing  what- 
ever indicates  an  occult  disease.  In  /><  riodic  diseases,  on 
the  contrary,  they  believed  that  real  health  existed  in  the 
intervals.  Casimir  Medicus,  who  was  one  of  the  best  of 
the  older  writers  on  this  subject,  wrote  that  only  regu- 
larly recurring  pyretic  manifestations  were  to  he  clas 
as  intermittent  affections,  while  the  periodic  dis* 
were  distinguished  by  apyrexia  :  and  it  is  only  to  this  last 
class  that  he  devotes  his  attention  in  his  learned  treatise.* 
Reydelet*  accepts  and  emphasizes  this  distinc- 
tion, and  follows  the  example  of  Medicus  in 
discussing  as  periodic  diseases  only  those  pre- 
senting intermittent  phenomena  without  py- 
rexia. Frank"  adopted  the  use  of  quinine  as  a 
criterion  between  the  intermittent  and  periodic 
diseases;  if  quinine  failed  in  the  treatment  it  was 
not  an  intermittent,  hut  a  periodic,  disease.  Reil  did 
not  find  a  difference  between  these  two  classes  of  dis- 
eases, excepting  according  to  the  seat  of  their  manifesta- 
tions, lie  taught  that  intermittent  di-eases  were  those 
which  resided  in  the  viscera,  and  the  periodic  those 
which  developed  in  the  extremities  of  the  body.  Tl 
and  other  similarly  curious  distinctions  prevailed  until 
1839,  when  Mongellaz 8  repudiated  all  of  them  and  con- 
sidered the  two  terms  inU  rtnitU  nt  and  ;»<  ri<>d<r  as  synony- 
mous, a  course  which  was  very  sensibly  adopted  by  all 
his  successors. 

While  dealing  with  the  synonymy  of  the  word  perio- 
dicity, it  will  he  well  to  remember  that  the  word  pi  rind  in 

disease  is  used  in  a  distinct    sense  and  signification. 
Every  acute  disease  characterized  by  a  regular  evolution 
and  natural  history  presents  in  its  course  different  pb 
or  epochs,  during  which  are  effected,  in  accordance  with 
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a  certain  order  in  their  development,  certain  changes  or 
modifications  in  their  intensity,  or  even  in  the  character 
of  their  morbid  phenomena.  These  changes  are  desig- 
nated, according  to  their  order  of  succession,  as  the  period 
of  invasion  or  development  (stud/nut  incrementi),  matur- 
ation (or  fasiigium),  indicating  the  maximum  intensity 
of  the  morbid  process  ;  the  period  of  decline,  or  deferves- 
cence (stadium  decrementi),  which  gradually  leads  to  the 
period  of  convalescence  and  the  termination  of  the  disease. 
These  are  what  are  called  "  the  periods  "  of  a  disease. 

These  periods,  which  are  easily  adapted  to  the  great 
group  of  the  continued  febrile  diseases,  or  the  remittent 
continuous  pyrexias,  such  as  the  exanthematic  fevers, 
might  be  still  further  increased  by  adding  the  periods  of 
incubation,  of  prodromes,  etc.  Rut  instead  of  increas- 
ing, it  would  be  preferable  to  reduce  them  ;  and  even  to 
return  to  the  three  simple  periods  of  Hippocrates  would 
not  be  undesirable. 

"Jaumes,  in  his  'Treatise  on  General  Pathology,'  ab- 
breviated still  more  the  divisions  established  by  the 
father  of  medicine  by  not  admitting  more  than  two 
periods  in  disease  :  (1)  the  morbid  period  or  period  of  de- 
gradation, first  phase  of  the  disease,  succeeded,  when 
death  did  not  intervene,  by  (2)  the  effort  in  the  inverse 
sense,  i.e.,  of  conservative  action,  by  the  period  of  re- 
storation." This  simple  division,  as  Charrin  says,  "  has 
the  advantage  of  its  adaptation  to  the  course  of  the 
chronic  as  well  as  of  the  acute  diseases,  and  of  realizing 
with  more  exactness  the  analog}-  which  Dumas,  in  his 
treatise  on  chronic  diseases,  endeavored  to  establish  be- 
tween the  periods  of  these  two  great  classes  of  diseases." 

In  the  intermittent  fevers,  the  word  stage  or  stadium 
is  preferred  to  distinguish  each  of  the  distinct  move- 
ments in  a  paroxysm  of  this  fever,  the  first  characterized 
by  chill,  the  second  by  fever,  and  the  third  by  sweating, 
corresponding  to  the  three  Hippocratic  periods  of  a  com- 
plete disease. 

This  much,  then,  for  the  "periods"  of  a  disease,  which 
should  not  be  confounded  with  the  periodicity  displayed 
by  it ;  the  term  periodical  disease  being  applied  solely  to 
any  morbid  complexus  which,  after  ceasing  entirely,  re- 
appears at  stated  times,  leaving  the  organism  in  apparent 
health  during  the  intervals  between  its  attacks  or  par- 
oxysms. 

Periodic  Diseases. — The  type  of  the  periodic  dis- 
eases is  the  fever  known  as  the  malarial  intermittent,  with 
its  regular  paroxysms  of  short  duration,  separated  by  in- 
termissions which  are  usually  less  than  twenty-four 
hours  in  duration,  but  which  may  last,  according  to  the 
different  and  best  known  types,  one,  two,  three,  four, 
or  rive  days.  But,  in  addition  to  this  type  of  periodic 
disease  which  is  characterized  distinctively  by  the  febrile 
state  more  or  less  frankly  marked,  though  sometimes 
disguised  under  diverse  symptomatic  forms,  there  is 
quite  a  group  of  non-febrile  diseases  which  are  also 
periodical.  But  the  periodicity,  in  the  majority  of  these 
cases,  is  far  from  displaying  the  remarkable  regularity  of 
rhythm  which  characterizes  the  fevers.  The  duration  of 
the  remission,  and  the  frequency  with  which  the  attacks 
or  paroxysms  are  reproduced,  vary  considerably.  There 
may  be  several,  and  sometimes  a  great  number  of,  attacks 
in  the  same  dayr,  or  the  remissions  may  last  several  weeks, 
several  months,  and  even  a  year,  as  has  been  illustrated 
in  many  reported  cases.  It  is  especially  in  the  class  of 
functional  nervous  affections  which  are  characterized  by 
the  absence  of  appreciable  anatomical  lesions,  i.e.,  the 
neuroses,  that  this  element  of  periodicity  is  most  fre- 
quently noticed. 

The  neuroses  which  most  often  present  themselves 
periodically  are  :  Epilepsy,  hysteria,  chorea,  the  major- 
ity of  the  neuralgias — a  great  many  of  which  are  only 
disguised  forms  of  malarial  toxaemia — certain  forms  of 
delirium,  migraine,  nervous  or  spasmodic  asthma,  and 
certain  spontaneous  haemorrhages  which  are  dependent 
on  neurotic  or  neuropathic  conditions. 

Among  the  chronic  diathetic  diseases  which  assume 
the  periodic  type  we  find  rheumatism,  gout,  and  satur- 
nine, or  painters'  colic. 

"Certain  chronic  maladies  which,  though  dependent 
Vol.  V.— 38 


on  local,  permanent,  organic  lesion-.,  nevertheless  pre- 
sent in  their  paroxysmal  manifestations  marked  inter - 
mittencies,  which  seem  to  indicate  that  the  somatic  lesion 
is  not  itself  the  sole  cause  of  the  disease,  but  that  a  ner- 
vous element  is  more  or  less  intimately  associated  with 
it.  Such  conditions  are  notably  exemplified  in  angina 
pectoris,  catarrhal  or  emphysematous  asthma,  and  in 
renal  asthma.  We  may  also  consider  as  belonging  to 
this  class  of  diseases,  which  are  under  a  combined  neuro- 
sis and  organic  lesion,  the  majority  of  the  transitory 
fluxions  or  hypera?mias,  and  a  certain  number  of  the 
periodic  eruptions." 

It  is  evident,  as  Charrin 9  says,  "  that  it  is  only  through 
an  abuse  of  language,  or  in  a  purely  relative  sense,  that 
we  can  consider  as  a  perfect  state  of  health  the  interval 
that  intervenes  between  the  spells.  Whatever  be  the 
calm  and  well-being  enjoyed  during  these  intervals,  the 
disease  nevertheless  persists  potentially,  as  it  is  bound, 
by  a  certain  fatality-,  to  reproduce  itself  more  or  less  soon, 
and  without  the  necessary  mediation  of  any  new  cause." 
Neither  is  it  necessary  that  this  apparent  lull  in  the 
symptomatic  manifestations  be  a  really  healthy  state,  and 
that  all  morbid  action  cease  absolutely  during  the  inter- 
missions. 

Axenfeld10  remarks  that  such  is  the  rapidity  with 
which  a  seizure  relaxes  into  calm,  and  so  violent  is  the 
contrast  between  one  and  the  other,  that  the  patient 
scarcely  notices  the  slight  phenomena  which  are  mani- 
fested between  the  attacks,  and  physicians  themselves 
do  not  always  escape  the  illusion  suggested  by  this  sud- 
den transition  from  one  state  to  another.  It  is  in  this 
way  that,  between  the  paroxysmal  attacks  of  hysteria  and 
epilepsy,  not  only  does  the  disease  undergo  a  consider- 
able attenuation,  but  also  the  disorders  which  persist 
between  the  paroxysms  are  often  considerably  modified 
by  the  influence  of  the  attacks. 

Illustrations  of  Morbid  Periodicity. — Owing  to  the  re- 
markable indifference  with  which  the  subject  of  perio- 
dicity in  general  is  regarded  by  modern  authors,  it  is  not 
surprising  that  there  should  be  little  effort  made  byr  the 
present  school  of  clinicians  to  gather  illustrative  instances 
of  this  peculiar  mode  of  morbid  action,  and  that,  as  a  re- 
sult of  this  general  apathy,  the  scarcity  of  illustrations 
from  modern  texts  should  contrast  very  strongly  with  the 
immense  wealth  of  curious  cases  displayed  by  the  older 
authors,  who,  under  the  collective  title  of  periodic  dis- 
eases, massed  together  some  of  the  most  extraordinary 
and  varied  illustrations  of  morbid  action. 

Reydelet"  takes  unusual  pains  with  this  subject, 
and  from  this  writer,  as  well  as  from  Mongellaz8  and 
others,  whose  works  will  be  found  in  the  bibliographical 
index,  I  have  selected  a  number  of  illustrations  which  are 
curious  enough  to  deserve  resurrection. 

Instances  of  Periodic  Inflammation  in  Different  Parts 
of  the  Body.  Van  Swieten  IS  observed  in  one  of  his  pa- 
tients a  most  violent  ophthalmia  which  returned  at  fixed 
periods.  It  began  by  a  slight  pain  ;  afterward  the  eye  be- 
came red,  exophthalmic,  and  epiphoric,  this  state  last- 
ing for  several  hours  with  such  intensity  that  the  man 
became  wild  with  distress.  As  soon  as  the  pain  ceased 
all  the  symptoms  disappeared,  and  the  eye  did  not  pre- 
sent the  ieast  trace  of  the  previous  disorder.  This  would 
appear  to  have  been  a  case  of  ocular  hyperaemia  associ- 
ated with  a  neuralgic  condition  of  the  ophthalmic  divi- 
sion of  the  fifth  nerve,  and  which  is,  in  malarial  localities 
especially,  almost  constantly  characterized  by  i.ntermit- 
tence. 

Romel u  speaks  of  a  young  girl  who,  every  spring,  was 
attacked  by  an  acute  inflammation  of  one  eye.  The  in- 
flammation began  in  one  eye  at  first,  but  was  rapidly  trans- 
ferred to  the  other,  and  finallyr  returned  to  the  eye 
primarily  affected.  This  condition  lasted  sometimes  four 
weeks.  "I  know  a  young  man,"  says  Reydelet,  "who 
suffered  precisely  in  the  same  way,  only  that  the  duration 
of  the  ophthalmia,  which  returns  regularly  and  unfail- 
ingly, varies."  Morton  and  Senac  quote  analogous  ex- 
amples. 

Vandermond  u  mentions  a  case  of  periodic  coryza  which 
attacked  daily  one  of  his  patients,  aged  thirty.      The  at- 
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tai  k  began  early  la  the  morning  and  last*  <l  till  noon.  At 
this  nine  i in-  face  became  flushed,  the  ey<  -.  the  nose,  and 
even  the  Frontal  sinuses  appeared  t'<  I"  d,  and  an 

abundant  discharge  of  a  clear  and  acrid  Quid  escaped 
from  the  nostrils.  During  the  resi  of  the  day  and  night 
ibis  man  was  perfectly  well  and  free  from  his  coryza. 
Attacks  "I  sneezing,  followed  b}  fever  (,/Bw*  tternuto- 
/1..1.  and  recurring  at  regular  intervals,  have  been  ob- 
..i  in  malarial  countries  in  consequence oi  malarial 
Infection  .  also  certain  forms  of  baj  asthma,  preceded  by 
violent  Bneezing  and  occurring  at  regular  intervals,  have 
been  well  known  to  aucient  and  modern  authors.  Sev- 
eral cases  of  periodic  urethral  discharge  have  also  be  o 
recorded,  but  doubtless  most  of  these  owe  their  perio- 
dicitj  i  i  .m  I  known  outside  though  we  should 

not  forget  to  observe  that  the  inflammations  of  mucous 
membranes  are  most  liable  to  periodic  recurrence, 

A  curious  i  ase  of  periodic  non-inflammatory  oedema  of 
tin  upper  lip,  which  came  under  the  observation  of  the 
writer,  is  \\niih\  of  notice.  The  patient  was  an  Italian 
woman,  aged  thirty  seven,  who,  while  apparently  enjoy- 
ing tin--  tii—t  iif  health,  was  Beized  every  morning,  for  two 
weeks,  with  a  well-marked  swelling  of  the  upper  lip. 
At  about  ll  \  M-.  ever)  day,  the  lip  suddenly  began  to 
swell,  and  became  hot,  turgid,  and  bluish  in  color.  It  was 
compressible,  Boft,  doughy,  and  characteristically  oedem- 
atouB,  tin'  swelling  causing  the  lip  to  project  nearly 
two  inches  beyond  the  teeth  and  preventing  the  patient 
from  speaking  dist  inctly.  It  was  not  a  painful  swelling, 
and,  apart  from  its  alarming  appearance  and  the  incon- 
venience caused  by  its  presence,  gave  rise  to  no  serious 
trouble.  The  enlargement  lasted  usually  about  one  hour 
and  then  gradually  disappeared,  leaving  the  patient  as 
well  as  ever  before.     In  this  case  there  was  no  organic, 

cardiac,  renal,  or  oilier  lesion  that  might  give  a  hint  as  to 

the  etiology,  and  it  was  only  because  of  the  regular  pe- 
riodicity displayed  by  the  condition  that  quinine  was 
administered.  Alter  the  exhibition  of  this  drug  the 
swelling  occurred  only  every  second  day,  and  finally 
disappeared.  It  was  certainly  a  mysterious  case,  and 
Whether  it  was  a  malarial   manifestation  or  not  is  not  yet 

clearly  settled  in  the  writer's  mind  It  is  now  nearly  two 
years  since  this  occurrence  and,  though  the  patient  has 
been  seen  often  by  the  writer,  he  has  never  known  her  to 
exhibit  any  malarial  manifestations. 

All  physicians  know  that  erysipelatous  inflammations 
often  affect  the  periodic  type,  and  that  they  require  the 
greatest  attention  at  the  time  of  the  periodic  relapses. 
Finally,  exact  Observations  have  demonstrated  that  a 
number  of  internal  inflammations  may  become  periodic  ; 
and  if  the  examples  are  not  as  numerous  as  in  the  previ- 
ous instances,  it  is  because  they  air  not  mi  readily  observ- 
able. It  would,  therefore,  be  impossible  to  doubt  in  the 
least  the  susceptibility  of  inflammatory  diseases  to  perio- 
dicity. 

Nit  ROSES.—  Epilepsy  is  perhaps,  of  all  these,  the  One 
which   should   OCCUpy  the   first    rank.      The  seizures  may 

come  on  every  hour,  every  day.  every  month,  with  faith- 
ful punctuality.  Almost  all  writers  on  the  BUbjeCt 
peiially  those  who  wrote  in  the  earlier  part  of  this  cen- 
tury, when  the  .subject  of  periodicity  attracted  much  more 
attention  than  it  does  at  present)  have  noted  numerous 
instances  of  this  kind.  Among  the  old  authors,  such 
as Tulpius,  Martin.  Rouland,  ami  Marcellus-Donatus  we 
find  (piite  a  number.  Barbel  attended  a  lady  who,  dur- 
ing a  whole  year,   was  subject  to  epileptic  seizures  which 

began  regularlj  at  7  \.m.  and  ended  at  6  p.m.,  the  re- 
mainder of  the  night  being  passed  in  rest.     Hagerdorn 

quotes  a  rase  which  is  j 1 1 - 1  ihe  reverse  of  this — ii  is  that 
Of  a  woman  who,  being  well  during  the  day,  was  seized 

with  epileptic  movements  every  night  on  going  to  bed, 
which  dill  not  leave  her  until  morning.  Blackmore  ob- 
servi  <i  epileptic  attacks  which  presented  themselves  every 

two  days,  at  a  fixed  hour,  and  which   lasted   exactly  four 

hours.  Lanzoni  speaks  of  a  nobleman  who  was  attacked 
every  third  day.    PrsBtorius  saw  the  affection  return  cine 

ry  week  at  supper  I  on.  ,  in  the  case  .i|  a  lady  w  ho  had 

been  thus  affected  for  twenty  years.     Houlier  noted  the 

.  priest  who  was  attacked  c\ci\   month.      Schar- 


schmidt  observed  the  attacks  recur  every  two  months,  in  a 
man  who  was  seized  only  when  he  heard  music,  which 
was  with  him  an  imperious  exciting  cause.  Hoffman  snv 
them  return  regularly  every  three  months  in  a  child 
the  result  of  a  fright.  Westphal,  Van  Swieten,  and 
Liutaud,  saw  cases  in  which  the  attacks  recurred  every 
six  months,  and  Kevdeht  one  in  which  the  interval 
a  year.  Perhaps  certain  periodic  epilepsies  which  occur 
in  connection  with  certain  particular  epochs  or  events 
(men  |  might   be  considered  in  this  connection. 

Such,  lor  instance,  would  be  a  case  observed  by  Gur- 
betzen,  in  a  woman,  a  multipara,  who  always  felt  very 
well  during  her  pregnancies,  but  who  in  the  non-preg- 
nant intervals  was  subject  to  epilepsy.  An  opposite  i  \- 
aniple  would  be  the  case  of  Lanzoni,  whose  wife  became 
epileptic  only  when  she  was  pregnant. 

Borne  tonus  of  Jacksonian  epilepsy,  though  not  - 
ogniz.cd  by  the  ancients,  and  classed  by  them  as  forms 
of  apoplexy,  appear  to  manifest  themselves  periodically. 

A  case  in  point  is  cited  by  Jean  Rhodius,  and  one  by 
Archibald  I'itcarinus,  who  recorded  the  case  of  a  man  who 
fell  insensible,  lost  speech,  and  after  a  convulsive  seizure, 
which  solely  affected  the  right  arm,  returned  to  conscious- 
ness. This  man  was  regularly  affected  in  this  manner 
twice  a  year,  in  March  and  in  September.  It  certainly 
looks  like  a  case  of  discharging  cortical  lesion  of  a  peri- 
odic character,  and  i<  not  unlike  some  forms  of  this  dis- 
ease noticed  in  our  days. 

Hysteria  and  melancholia  tire  frequently  periodic.  It 
has  been  observed  that  melancholic  patients  become  dis- 
tinctly worse  in  certain  seasons  of  the  year  which  do  not 
vary.  Curious  accounts  of  such  periodic  manifestations 
will  be  found  scattered  in  ancient  and  modern  texts  on 
mental  diseases. 

There  are  some  examples  of  nymphomania  and  other 
forms  of  erotomania  which  assume  a  periodic  form. 
Gaspard  Westphal  records  the  case  of  a  young  man  who, 
every  day  from  live  in  the  morning  till  noon,  was  pos- 
sessed of  violent  erotic  desires.  Vangrado  writes  of  a 
woman  who,  after  living  very  chastely  with  her  husband, 
was  seized  with  excessive  passion  in  the  intervals  be- 
tween her  pregnancies.  At  these  times  she  became  las- 
civious beyond  expression  ;  but  no  sooner  would  she  be- 
come pregnant  than  a  complete  reversion  of  feeling  took 
place,  and  she  became  exceedingly  reserved  until  after 
her  delivery.  It  is  sufficient  to  observe,  for  any  length 
of  time,  the  inmates  of  an  asylum  for  the  insane,  to  as- 
sure one's  self  that  the  disturbances  of  the  intellectual 
functions  which  characterize  them  may  return  periodi- 
cally {folie  rirciihiin ).  These  periodic  paroxysms  and 
relapses  of  the  insane  are  so  well  known,  and  so  fre- 
quently observed,  that  there  are  few  persons,  having  had 
any  experience  in  this  line  of  study,  who  could  not  cite 
numerous  examples. 

Besides  these  there  exist  a  number  of  nervous  symp- 
toms, such  as  syncope,  reflex,  hysterical,  and  non-hyster- 
ical convulsions,  which  may  present  themselves  periodi- 
cally, but  which  it  would  take  too  long  to  relate.  I  will 
say  only  a  few  words  in  regard  to  a  species  of  general 
tremor,  very  likely  choreic  in  character,  which  occurs 
periodically,  and  of  which  several  observations  have  been 
recorded.  Yandermond  saw  a  young  man,  aged  sixteen, 
who  was  inconvenienced  every  night  by  a  painful  trem- 
bling in  the  lower  extremities  ;  Benivenius  saw  the  same 
phenomenon  return  every  eight  days,  at  tixed  hours,  in 
the  case  of  a  youth,  as  the  result  of  a  fright.  Finally, 
Lanzoni  observed  this  general  tremor  in  a  woman  on  the 
24th  of  June  of  every  year  ;  the  attack  was  followed  by 
a  sni't  of  stupor.  These  instances,  quoted  from  Keydelet, 
are  in  all  likelihood  cases  of  chorea,  hysteria,  or  epilepsy, 
as  we  understand  these  affections  to-day  ;  or  perhaps  they 
illustrate  the  convulsive  tremor  which  Hammond  has  so 
ably  described. 

There  are  certain  lethargic  stupors  and  an  insomnia 
which  are  periodic  in  their  occurrence.  Host15  saw  a 
locksmith  who  dropped  into  a  lethargic  spell  everyday 
after  stool.  Tambesius  saw  a  young  lady,  aged  twenty- 
five,  who  for  a  long  time  fell  into  regular  lethargic  spells 
every  Tuesday  and  Friday.     Frederick  Hoffman  relates 
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the  case  of  a  woman,  aged  sixty,  who  every  six  months 
fell  into  a  stupor  which  lasted  three  days.  This  was  fol- 
lowed by  a  fever  which  lasted  four  days,  and  terminated 
in  a  profuse  diaphoresis.  He  speaks  also  of  a  man,  aged 
forty-six,  who  every  day  at  ten  o'clock  in  the  morning 
experienced  certain  spasmodic  movements  which  were 
accompanied  by  somnolence.  Finally,  Medicus  speaks 
of  a  woman  who  slept  only  every  second  day. 

Periodic  Sweating. — Schulz  knew  a  man  who  was 
seized  regularly  every  week  with  a  profuse  sweat  which 
threw  him  into  great  mental  agitation.  When  this  par- 
oxysmal sweating  did  not  occur  at  the  stated  time  the 
man  became  very  seriously  ill.  Sylvaticus  speaks  of  a 
young  girl  who  was  taken  every  month  with  a  consid- 
erable diaphoresis  which  lasted  three  days. 

The  point  to  notice  here  is  that  these  diverse  phenom- 
ena are,  as  a  rule,  symptomatic,  and  do  not  constitute  of 
themselves  an  essential  malady.  They  are  the  precursors 
or  symptoms  of  affections  which  are  latent  in  the  econ- 
omy, and  we  should  not  stop  to  treat  them  alone,  as  in- 
dependent entities,  without  tracing  them  to  the  primitive 
cause  which  has  given  rise  to  them. 

Hemorrhage  is  the  most  frequent  of  the  different  dis- 
charges and  eruptions  that  ma}'  assume  a  periodical  char- 
acter. Blancard  has  related  an  instance  of  epistaxis  re- 
curring every  day  as  the  clock  struck  each  hour.  Such 
hemorrhages  have  been  known  to  occur  regularly  every 
-week  or  every  month.  Haemoptysis  is  frequently  period- 
ical. Sebastian  Albrecht  speaks  of  a  young  man,  aged 
sixteen,  who  in  the  space  of  twenty-eight  hours  had  thir- 
teen attacks,  always  at  fixed  hours.  In  the  case  of  a  wom- 
an cited  by  Thompson  this  form  of  haemorrhage  oc- 
curred every  three  days  regularly,  though  she  menstruated 
normally.  In  the  case  of  a  man  referred  to  by  Amatus 
Lusitanus  it  appeared  but  once  a  month,  and  this  inter- 
val was  also  noticed  in  a  similar  case  reported  by  Mead. 
Blancard  saw  it  occur  every  three  months  in  a  case  in 
•which  regular  bleeding  from  piles  had  been  arrested.  Ges- 
ner  noticed  a  ha?matemesis  which  occurred  regularly  every 
-eight  days,  as  a  result  of  violence  inflicted  on  a  patient  by* 
her  husband.  We  find  in  the  transactions  of  the  "  Acade- 
mie  des  Scrutateurs  de  la  Nature  "  several  similar  examples 
•in  which  the  patients  were  never  seriously  inconvenienced. 
The  observations  of  cases  of  periodic  bleeding  from  piles 
are  so  numerous  that  it  is  useless  to  cite  any  examples. 
Of  these  different  periodic  losses  of  blood,  many  present 
themselves  without  any  apparent  association  with  the  sup- 
pression of  other  normal  discharges.  Still  it  is  almost  the 
Tide  for  these  to  be  connected  with  some  functional  dis- 
turbance and,  in  the  female  especially,  with  amenorrhcea. 

Many  other  non-ha?morrhagic  discharges  ?nay  occur 
periodically.  We  read  in  the  "  Actes  des  Curieux  de  la 
Nature,"  vol.  x.,  p.  100,  of  a  case  of  periodical  salivation 
which  seized  several  young  girls  at  the  time  of  their  first 
menses,  reported  by  Materdus  Ciliano.  Hoier  observed 
this  ptyalism  in  a  woman  who  looked  upon  it  as  a  cer- 
tain sign  of  pregnancy  ;  and  Rensner  has  noticed  the  sali- 
vation occur  so  abundantly  that  it  could  be  mistaken  for 
a  symptom  of  mercurialism. 

De  Vega 16  reports  the  case  of  a  bishop  who,  during 
twenty  years,  was  subject  to  a  periodical  emesis  which 
recurred  at  a  certain  time  every  month. 

Periodic  diarrhoea  is  quite  common,  and  numerous 
■cases  of  this  kind  are  reported  throughout  literature.11  A 
case  of  periodic  diarrhoea  will  be  found  recorded  by  the 
writer  in  the  New  Orleans  Medical  and  Surgical  Journal 
of  1882. 

Certain  extraordinary  cases  of  diuresis  may  also  affect 
the  periodic  type  ;  these  are  simply  peculiar  forms  of  dia- 
betes. Camerarius  noticed  a  diuresis  occurring  regularly 
every  fifteen  days  in  the  case  of  an  old  man,  aged  sixty- 
three.  Bartholin  cites  the  case  of  a  physician  who  every 
mouth  was  taken  with  a  very  abundant  diabetes,  which 
caused  him  no  little  inconvenience.  Mead  speaks  of  a 
young  girl  who,  during  a  great  many  years,  was  subject 
to  a  polyuria  which  recurred  at  fixed  epochs.  Periodical 
or  cyclical  albuminurias  which  have  excited  so  much  at- 
tention in  recent  years  are  worthy  of  notice  in  this  con- 
nection. 


All  parts  of  the  body,  considered  successively,  may  be- 
come the  seat  of  periodic  disease.  Hemicrauia  almost 
always  affects  this  type.  The  different  functional  affec- 
tions of  sight,  hearing,  and  smell  may  be  subjected  to 
periodicity,  as  has  been  demonstrated'  by  observations. 
In  the  chest,  as  already  stated,  asthma,  nervous  coughs, 
and  internal  (visceral)  neuralgias  are  often  periodic  in  their 
occurrence.  Stork  states  that  he  saw  a  periodical  dropsy, 
which  appeared,  disappeared,  and  reappeared  at  fixed 
hours  ;  but  this  observation,  if  authentic,  is  one  of  the 
most  extraordinary  ever  recorded.  Dyspnoea  and  cardiac 
palpitations,  whether  occurring  as  simple  manifestations 
of  a  neurosis  or  as  the  accompaniments  of  organic  dis- 
eases, are  very  often  periodic.  A  case  of  renal  asthma, 
accompanying  cirrhosis  of  the  kidney,  recently  struck 
my  attention  by  the  regularity  with  which  it  manifested 
itself  at  sundown,  rarely  waiting  later  than  7  p.m.  for 
its  appearance. 

There  are  certain  hiccoughs  and  sneezing  spells  which 
recur  periodically,  a  great  number  of  such  observations 
being  found  recorded  in  literature,  especially  in  the  old 
"Actes  des  Curieux  de  la  Nature,"  Paris.  The  diseases  of 
the  abdominal  viscera — that  is  to  say,  of  the  organs  ex- 
clusively governed  by  the  sympathetic — have  a  special 
tendency  to  manifest  periodicity.  In  this  connection  it 
may  be  proper  to  mention  the  periodical  occurrence  of 
abortion  in  certain  females.  Reydelet  knew  a  lady  who 
aborted  eleven  consecutive  times,  notwithstanding  all  the 
precautions  taken  to  prevent  the  occurrence ;  and  many 
similar  cases  will  be  found  in  most  text-books  oil  ob- 
stetrics. 

The  Doctrine  of  Critical  Days. — Intimately  con- 
nected with  the  subject  of  periodicity,  and  always  deemed 
a  topic  of  great  importance  by  the  older  writers  who  oc- 
cupied themselves  with  this  subject,  is  the  doctrine  of 
critical  days  in  disease.  According  to  the  Hippocratic 
and  Galenical  notion,  by  the  term  "crisis"  was  under- 
stood a  marked  change,  almost  always  decisive,  which 
occurred  in  the  course  of  an  acute  disease  and  decided, 
from  that  moment,  the  fate  of  the  patient.  As  crises 
were  produced  at  certain  moments  in  the  evolution  of  the 
morbid  condition,  it  was  natural  to  inquire  whether  this 
moment  did  not  coincide  in  the  acute  diseases  with  cer- 
tain particular  and  fixed  days  in  their  clinical  history. 
As  such  changes  did  appear  to  coincide  with  particular 
days,  these  were  distinguished  as  "  critical  days."  Not 
only  were  these  changes  believed  to  coincide  with  partic- 
ular days,  but  it  was  also  taught  that  they  followed  a 
certain  law  of  recurrence,  which  caused  them  to  return 
at  regularly  fixed  intervals,  making  them  simply  slaves 
of  a  universal  law  of  periodicity,  such  as  was  announced 
by  later  observers  in  modern  years.  The  older  writers 
did  not  limit  their  inquiries  to  the  sole  investigation  of 
the  dates  of  the  critical  occurrences,  which  they  believed 
took  place  with  great  frequency,  but  they  hastily  con- 
cluded that  these  were  the  only  days  in  which  legitimate 
and  favorable  crises  could  be  effected,  and  evidently  re- 
garded them  as  possessed  of  a  certain  intrinsic  influence 
or  virtue,  by  which  they  could  determine  a  favorable  or 
unfavorable  issue  of  the  malady.  This  is,  as  Hamelin  1S 
says,  the  origin  of  the  doctrine  of  critical  days,  which 
cannot  be  confounded  with  the  "  theory  of  crises"  with- 
out detriment  to  the  latter,  a  doctrine  which  is  perfectly 
independent  of  the  one  under  discussion,  and  which  is  as 
well  established  as  the  other  has  doubtful  reasons  for  its 
existence. 

The  first  elements  of  the  theory  of  critical  days  can 
be  found  in  the  Hippocratic  collection,  which  presents  it, 
according  to  the  book  examined,  in  various  degrees  of 
development.  Though  the  teaching  is  not  altogether 
uniformly  held,  even  in  the  writings  which  have  been 
unhesitatingly  attributed  to  Hippocrates  himself,*  it  may 
be  said  in  a  general  way  that,  according  to  the  school  of 
Cos,  the  evolution  of  acute  febrile  diseases  was  effected  by 
septenaries  (or  periods  of  seven  days).  These  were  divided 
into  sub-periods  of  four  days,  counting  up  to  the  third 

*  Compare  in  this  connection,  and  from  the  dogmatic  stand-point,  the 
Prognostics,  the  Aphorisms,  and  the  Epidemics,  the  authenticity  of  the 
other  works  being  contested. 
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Beptenarj  of  the  disease— that  i-.  the  last  da)  of  a  i"  ri<  'I 
w;i~  also  tbe  firti  da}  of  tlic  next,  excepting  the  third 
period,  which  began  with  the  second  septenary.  In  these 
septenaries,  the  terminal  days  seven  and  fourteen  were 
chilly  those  in  « bich  thecri  ■  nred  0  narily 
ii  a  crisis  occurn  '1  on  oth<  r  days  than  these,  a  fatal  t<  i 
minatiou  \\:i-  probable,  while  on  the  fourth  day  of  the 
i-periods  or  indicatory  days  were  manifested  the  phe- 
ni  imena  •  il  modern  *  lerman  authi  n  b) 

which  foretold  the  coming  crisis.  Thus,  the  fourth  daj 
was  an  indicator  of- a  crisis  on  the  Beventh,  the  eleventh 
u!  one  "ii  the  fourtei  nth,  and  thi  -■  vi  aU  1  nth  ol  01 
the  twentieth,  Finally,  according  to  this  doctrine,  the 
in  li|  or  uneven  numbers  exercised  a  pn  ponderating  influ- 
ence, which  u;i-  more  often  favorable  than  otherwise, 
on  the  determination  of  the  critical  days ;  notwithstand- 
ing thai  it  is  affirmed,  in  the  firsl  book  of  the  "  Epidem- 
ics (sec.  iii  .  par  12,  Littre*  trans.),  that  the  disorders 
which  arc  intensified  on  even  days  are  to  be  judicaU  d  on 
those  days.  It  ma)  be  stated,  however,  that  in  view  of 
the  contradictions  and  difficulties  of  the  Hippocratic  text, 
\\  li  if -li  lias  remarkably  exercised  the  patience  and  Bagacity 
ol  the  mosl  learned  commentators,  it  is  very  difficult  to 
know  or  estimate  the  amount  of  Bound  observation,  or  d 
1  meditation,  which  led  to  the  establishment  of  this 
numerical  system  of  prognostics  by  the  Master  of  Cos. 
I.  en  the  share  of  originality  thai  is  due  him  as  founder 
ol  tbe  doctrine  of  critical  days  is  a  matter  of  some  con- 
jecture, particularly  when  we  consider  that  the  genuine 
ness  of  even  the  famous  letter  of  Hippocrates  to  his  son 
Thessalus  is  denied,  this  letter  ha\  ing  served  as  a  basis  to 
Bordeau  and  others  in  their  efforts  to  prove  that  the  fa- 
mous Asclepiad  had  received  his  inspiration  from  the 
I'v  thagorean  theories  in  establishing  the  doctrine  of  criti- 
cal daj  b. 

Willi  Galen,  who  devotes  to  this  question  a  volumi- 
dous  treatise  in  three  volumes,  the  theory  was  systema- 
tized and  at  tbe  same  time  complicated.  [nd<  pendently 
ol  the  crismic,  critical,  principal,  or  decretory  days,  as 
they  were  afterward  called,  and  the  indicative,  contem- 
plative, or  demonstrative  days,  this  author  admits  the 
intercalated  days  (third,  fourth,  ninth,  thirteenth,  and 
nineteenth)  named  later,  provocative  and  irritative  (be- 
cause the,  provoke  the  nature  of  the  crisis),  in  which 
might  he  realized  favorable  but  not  positive  crises;  and 
the  emptj  medicinal  days  (sixth,  eighth,  tenth,  twelfth, 
sixteenth,  and  eighteenth),  which  have  no  particular  Big 

nificance,  or,  if  any.  a  had  < and  in  which  medicines 

may  be  administered  without  danger.  Of  these  days, 
some  bode  good  with  certainty  ;  the  others  evil,  imper- 
fectly ;  they  do  not  all  have  the  same  importance.  In 
the  first  i.ank  of  the  happy  days  Galen  puis  down  the 

nth,  which  he  compares  to  a  g 1  king,  and  which 

i-  imitati  ally  by  the  fourteenth  day;  alter  this 

comes  the  twenty  first,  and  then  follow  the  ninth,  the 
eleventh,  and  the  twentieth,  after  which  may  be  placed 
the  sevi  nteentb  and  the  fifth,  then  the  fourth,  and  finally 
the  third  and  the  eighteenth.  Among  the  had  days 
there  is  none  that  can  be  worse  than  the  sixth,  which 
Galen  accuses  of  all  sorts  of  evils  and  regards  as  a  ty- 
rant   from  whom   nothing    favorable  can   be  expected. 

Sometimes  the  I  ighth  and  tenth  are  as  had  on  account  of 

the  sudden  deaths  that  occur  in  them,  and  the  same 
might  be  said  of  the  twelfth,  sixteenth,  nineteenth,  and 
thirteenth  (vide  "Critical  Days,"  hook  first,  chaps,  iv. 
and  v.)  Finally,  as  if  all  these  refinements  and  subtle- 
ties were  not  enough,  Galen,  in  order  to  harmonize  theory 
and  observation,  the  teachings  of  the  "  Aphorisms, 
of  the  "  Prognostii  s,"  and  ot  the  spe<  ial  histories  of  the 
diseases  described  in  "  Epidemics,"  invents  a  medical  or 
lunar  month,  and  attributes  to  sidereal  evolutions  and 
influences  that  which  he  cannot  afford  to  attribute  to  the 
numbers  themseh  es. 
Ii  i-  useless  to  discuss  the  basis  of  ihis  theory  which. 
Bed  and  amplified  by  the  astrological  vagaries  and 
reveries  ol  the  Arabs,  and  of  the  physicians  01  the  .Mid- 
dle Ages,  became  a  law,  notwithstanding  many  noisy 
dissentin  up  to  the  modern  epoch.     In  fact,  we 

find  it  still  sustained  in  the  first  third  of  this  century  by 


I.andre  Beauvais  (excluding,  of  course,  the  astrological 
explanations),  and  admitted,  though   with   reservi 
Andral,  Graves,  and  other  eminent  clinicians.     But  we 
ean   ask   ourselves  with    Forestus,   Bordeau,   I)e  II 
Hamelin,  and  others:  "Are  there  really  no   fixed  mo- 
ments or  days  for  the  determination  of  those  chat 

which  occur  in  the  c -<    of  a  disease,  and  which 

still    know    as    cria  Two    English    writers,    I>i- 

Thomas  Laycock  (1842-43)  and  Edward  Smith  (1844), 
under;  00k  to  answer  the  inti  rrogatory  above  propounded, 
bj  an  inquiry  into  the  cause  of  the  phenomenon  of  peri- 
odicity in  nature.  Laycock,  from  a  general  review  of 
the  periodical  phenomena  observed  in  menstruation,  in 
utero  gestation  of  the  human  and  brute  female,  in  the 
1  lopment  of  the  ova  of  fishes,  and  in  the  metamor- 
phoses of  insects,  came  to  the  conclusion  that  physiolog- 
ical changes  occur  in  animals  every  three  and  a  half, 
seven,  fourteen,  twenty-one,  or  twenty-eight  days,  or  at 
some  definite  number  of  wick-.  In  other  words,  he 
came  to  the  conclusion  that  there  are  certain  critical  di 
in  health — days  in  which  there  are  marked  changes  in 
the  vital  movements,  whether  those  changes  he  for  the 
better  or  the  worse,  and  that  these  day-  may  be  stated 
generally  as  the  fourth,  seventh,  fourteenth,  twentieth 
(or  twenty  -first),  and  the  twenty-eighth.  Further,  from 
a  review  of  the  periodical  phenonn  na  observed  in  dis- 
ease, particularly  in  the  groups  of  the  eruptive,  inter- 
in  it  tent,  and  continued  fevers,  and  in  gout,  be  endeavored 
to  -how  that  the  changes  observed  in  them  followed  a 
rule  of  periodicity  similar  to  that  manifested  in  health. 
He  -aw  reason,  moreover,  having  regard  to  the  period  of 
three  and  a  half  day-,  or  seven  half  dav  -.  to  revert  to  the 
ancient  division  of  the  whole  day,  nyclhemeron  (mx^y- 
fiepov.  into  two  part-,  here  following  Graves,  who  had 
said  :  "  We  should  not  count  three  days  and  a  half,  but 
-even  half  dav-;  we  should  not  say  seven  days,  hut 
fourteen  half  day-.  If  this  method  were  adopted,  many 
of  the  apparently  critical  termination-  in  the  continued 
level-  would.  I  have  no  doubt,  !«■  found  strictly  con- 
formable to  some  regular ;law  of  periodicity."  Laycock 
saw  reason  to  revert  to  the  ancient  Hippocratic  doctrine 
of  critical  days  in  fevers,  as  already  detailed  in  the  pre- 
ceding pages,  which  he  considered  the  lirst  and  plainest 
exposition  of  the  doctrine  of  critical  days,  and  he  believed 
it  to  be  correct.  Laycock  then  proceeded  to  make  a 
comparison  of  the  critical  dav-  c  1  febrile  diseases  and 
the  order  of  sequence  observed  by  intermittent*,  and 
further,  to  compare  both  these  forms  of  fever  with  the 
periodicity  observed  in  the  exanthemata,  and  make  the 
facts  bearing  upon  that  part  of  their  pathology  harmonize 
with  each  other.  "  The  critical  day-,  according  to  Hip- 
pocrates (doubtless  here  writing,  without  knowing  that 
he  did  so,  of  what  we  now  call  continued  fevers),  ar< 
already  pointed  out.  the  first,  fourth,  seventh,  ninth, 
eleventh,  fourteenth,  seventeenth,  twentieth,  or  twenty- 
first.  The  paroxysms  of  a  tertian  will  take  place  thus; 
On  first  day.  1  p.;  third  day,  2  p. :  fifth  day.  3  p.:  seventh 
day,  4  p.;  ninth  day,  5  p. ;  eleventh  day,  (5  p. ;  thirteenth 
day.  7  p.;  fifteenth  day.  8  p.;  -cv  en;,  entli  day.  !i  p. :  nine- 
teenth dav.  Hi  p.;  twenty-first  day.  11  p.  The  parox- 
\  -in-  of  a  quartan  will  take  place  on  first  day.  1  p. :  fourth 
day.  2  p.;  seventh  day.  :!  p.;  tenth  day.  4  p.:  thirteenth 
5  p.;  sixteenth  dav,  (i  p.:  nineteenth  day.  7  p.;  and 
if  a  continued  fever  existed  with  tertian  or  quartan  ex- 
acerbation-, the  more  violent  symptom-  might  be  expected 
to  appear  on  the  days  indicated.  On  comparing  the 
ordered'  days  discrepancies  between  the  three  are  suffi- 
ciently  obvious  on  superficial  consideration,  but  many 
of  them  disappear  on  more  particular  inquiry.  .  .  . 
With  regard  to  the  exanthemata,  it  will  lie  seen  at  once 
that  the  critical  day- tiny  exhibit  occur  on  quartan  order. 
Bxanthematous  typhus  exhibits  the  tertian  type,  and  as 
lit  be  inferred',  the  critical  dav-  in  this  fever  are  the 
fifth,  seventh,  eleventh,  and  twenty-first.  Scarlatina  is 
sometimes  tertian,  sometimes  quartan." 

In  regard  to  Laycock'-  observations  and  opinions,  to 
which  we  shall  have  occasion  to  refer  further  on.  Netten 
Radcliffe  authoritatively  saj  -  .  "  Since  the  discrimination 
of  the  several  varieties  of  continued  fev<  rs,  and  after  the 
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date  when  Laycock  wrote,  medical  observation  has  not 
tended  generally  to  support  the  doctrine  of  critical  days 
as  it  relates  to  this  group  of  febrile  disorders,  or  to  con- 
firm the  evidence  upon  which  that  doctrine  appeared  to 
be  founded.  Murchison's  observations19  did  not  support 
the  applicability  to  typhus,  but  in  this  respect.  ,ns  he  miles, 
they  were  not  in  accord  with  the  observations  of  Gard- 
ner, Russell,  and  Traube,  of  Berlin.  The  last  named, 
indeed,  as  also  Ziemssen  and  Wunderlich,  may  lie  said  to 
have  revived  the  doctrine  (N.  Radcliffe),  I  would  note, 
at  this  juncture,  that,  with  the  advance  of  clinical  ther- 
mometry, the  use  of  the  terms  crisis  and  critical  days  is 
generally  restricted  to  the  acute  pyretic  disorders.  Thus, 
Wagner  ("General  Pathology,"  1S79)  defines  the  word 
crisis  in  its  modern  sense  as  follows:  "By  the  term 
crisis  or  resolution  we  understand  an  improvement  which 
takes  place  suddenly  in  a  few  (four  to  twenty-four  or 
twenty-six)  hoitrs,  and  which  is  accompanied  by  a  sudden 
fall  of  temperature  (from  2  to  5  ('.).  and  in  pulse-rate 
(from  twenty  to  sixty  beats),  and  also  by  the  occurrence 
of  sweating,  sleep,  urinary  deposits,  etc.  This  is  especi- 
ally illustrated  by  the  supporters  of  the  Hippocratic  theory 
of  critical  days,  by  relapsing  fever,  in  which  the  parox- 
ysm intermits  on  the  third,  fifth,  or  seventh  day."  Ac- 
cording to  Murchison i0  the  doctrine  fails  with  respect 
to  enteric  fever,  but  he  adds  that  he  had  often  noticed 
that  the  disease  terminated  about  the  twenty-first  or 
twenty-eighth  day.  E.  Seguin'-'1  reproduces  the  views 
of  Hippocrates  on  critical  days  and  Wunderlicb's  seem- 
ing confirmation  of  them,  himself  accepting  the  simili- 
tude, indeed,  the  quasi-identity,  of  the  results  obtained 
in  this  regard  by  the  father  of  physic  and  the  modern 
professor.  According  to  Wunderlicb's  observations  the 
majority  of  cases  of  typhoid  fever  run  a  regular  course 
divided  into  periods  corresponding  in  time  with  the  di- 
vision into  weeks  and  half  weeks.  The  ordinary  course 
is  about  twenty-one  days,  and  Seguin  describes  an  effer- 
vescence of  seven  days,  a  fastigium  of  seven  days,  and  a 
defervescence  of  seven  days,  but  he  adds,  with  reference 
to  the  irregularities  which  so  often  mark  the  disease, 
"  simple  as  it  looks,  how  difficult  it  is  to  make  it  out !  " 
In  typhus — simple  uncomplicated  cases — the  thermom- 
eter on  the  fourth  day  indicates  the  height,  the  sixth  and 
seventh  days  are  regarded  as  the  turning-points,  and  a 
perturbatio  critica  occurs  at  the  end  of  the  second  week. 
"  The  doctrine  of  crises,"  says  Wunderlich,  "  was  for  the 
ancients  a  dogma;  for  us  it  must  become  a  law."  The 
observations  of  L.  Thomas2-  and  those  of  Lebert03  were 
not  as  favorable  for  this  theory  as  were  those  of  Seguin 
and  Traube.  Thomas  found  but  one  case,  out  of  seven- 
teen subjected  to  a  quasi-expectant  therapeusis,  that  did 
not  terminate  on  an  odd  day  (between  the  third  and 
seventh,  average  the  fifth  day),  but  Ziemssen  observed  a 
termination  on  an  even  day  in  ninety-five  out  of  one 
hundred  and  seven  cases. 

Hamelin,18  whose  article  has  furnished  the  writer  with 
a  great  deal  of  the  preceding  information,  states  that 
his  observations  are  in  accordance  with  those  of  Thomas, 
and  cites  sixty-six  instances  in  which  the  crises  occurred 
on  odd  days,  proving  that  the  chances  are  pretty  well 
balanced  as  to  whether  a  crisis  will  occur  on  an  odd  or 
an  even  daj%  and  finally  lending  considerable  support  to 
those  who  believe  that  the  doctrine  of  special  fixed  criti- 
cal days  in  disease  is  more  or  less  an  illusion. 

In  connection  with  these  views  on  septenary  periodic- 
ity, as  expounded  in  the  Hippocratic  and  Galenical  formu- 
lae of  the  critical  days,  the  opinions  and  observations  of 
some  of  the  American  writers  on  the  subject  may  be  in- 
teresting. The  distinguished  Dr.  Robert  Jackson  (1850), 
of  Philadelphia,  was  of  the  opinion  that  the  aptitude  to 
receive  the  morbific  impression  of  the  cause  of  fever 
more  at  particular  times  than  at  others,  is  due  to  the 
fact  that  it  manifests  itself  more  frequently  about  the 
fourteenth  day  after  communication  with  an  infected 
source,  and  that  it  is  observed  chiefly  at  septenary  pe- 
riods— the  seventh,  fourteenth,  twenty-first,  etc. — from 
the  time  of  exposure.  This  opinion  was  based  upon  the 
results  of  his  own  observation  made  upon  large  bodies 
pf  men,  upon  healthy  men  placed  as  attendants  in  in- 


fected hospitals,  and  upon  healthy  soldiers  sent  to  ma- 
larial districts.  Among  such,  the  fever  seldom  appeared 
before  the  seventh  day,  commonly  not  before  the  four- 
teenth, and,  in  numerous  instances,  not  till  the  expiration 
of  six  weeks,  or  even  two  months,  though  the  cause  of 
the  disease  during  the  time  was  ordinarily  in  great  activ- 
ity. Another  distinguished  American  writer,  Dr.  Dick- 
son,0J  of  Charleston,  S.  ('.,  in  a  like  manner  pointed  out 
the  fact  that  "  the  apparent  influence  upon  it  (fever)  of 
septenary  evolution  is  familiarly  noticed  in  our  climate, 
where  the  opportunities  for  observation  are  unfortu- 
nately distinct.  Ourcountry  fever  isexpected  to  invadeon 
or  about  the  fourteenth  day,  and  if  the  twenty-first  pass 
without  an  attack,  most  persons  consider  themselves  en- 
tirely safe." 

An  anonymous  but  very  learned  reviewer  in  the  North 
Aim  ricn ii  Sfedico-l 'hiruvgical  lit  vit  w  for  September,  1857, 
to  whom  we  are  indebted  for  many  and  valuable  data, 
adds  to  the  above  quotation:  "Nor  has  it  failed  to  be 
noticed  that  intermittent  fevers  exhibit  during  their  course 
a  tendency  to  septenary  evolution,  and  that  at  those  pe- 
periods,  either  after  the  seventh,  fourteenth,  orlwenty-first 
paroxysm,  they  have  a  disposition  to  terminate  spontane- 
ously. This  was  frequently  verified  in  Florida  under 
Tony's  observations,  and  has  been  noticed  sufficiently 
often  elsewhere  to  justify  its  being  received  as  a  well- 
established  fact.  In  remittent  fever  the  same  tendency 
is  noticed,  the  disease  having  a  partieular'disposition  to  a 
favorable  critical  change  on  the  seventh,  fourteenth, 
twenty-first,  or  twenty-eighth  day."  In  regard  to  these 
last  statements  we  fear  that  they  are  not  actually  justi- 
fied by  the  facts,  as  our  experience,  and  we  feel  confident 
that  also  of  the  majority  of  the  most  experienced  practi- 
tioners of  the  South,  rarely,  if  ever,  has  tended  to  confirm 
the  statement  that  a  malarial  fever  of  the  intermittent 
type  inclines  as  a  rule  to  spontaneous  recovery.  If  it 
ever  does  so,  it  is  only  exceptional!}',  and  even  then  it  is 
exceedingly  doubtful  whether  recovery  coincides  with 
heptenary  periods. 

Theories  in  Explanation  op  the  Phenomenon  op 
Periodicity. — Periodicity  as  manifested  in  the  human 
organism,  whether  in  health  or  in  disease,  is  a  subject 
which,  like  many  others  presenting  striking  and  mysteri- 
ous characters,  has  not  failed  to  attract  the  attention  of 
philosophers  in  general,  and  of  medical  thinkers  in  par- 
ticular. In  view  of  the  attention  devoted  to  the  phenom- 
enon it  is  not  surprising,  therefore,  that  theories  and,  in 
most  instances,  only  hypotheses,  almost  as  numerous  as 
those  who  have  directed  their  attention  to  the  subject, 
have  been  formulated  to  account  for  it,  each  theory  re- 
flecting with  greater  or  less  fidelity  the  philosophic  ten- 
dencies of  the  age  in  which  it  originated.  For  this  rea- 
son many,  if  not  most,  of  the  theories,  and  especially  the 
more  ancient  and  mediaeval  ones,  illustrate  by  their  fan- 
cifuL  and  at  times  grotesque  character  the  primitive 
knowledge  and  infantile  condition  of  the  medical  science 
of  their. day.  For  this  reason  we  are  not  surprised  to 
read  of  the  absurdities  of  the  Galenical  theory,  of  the 
curious  teachings  of  the  notorious  Paracelsus,  of  the  pe- 
culiar doctrines  of  Cornelius  Gemma  and  Schenckius, 
and  of  the  conceits  of  the  humoralists  who  attributed 
periodicities  of  short  intervals  to  thin  and  subtle  humors, 
and  those  of  longer  duration  to  the  thicker  and  more  in- 
spissated fluids. 

In  the  older  days  the  finer  rhythms  entirely  escaped 
the  attention  of  observers,  and  they  concentrated  their 
efforts  upon  an  explanation  of  only  the  gross  and  palpa- 
ble periodicities  manifested  by  the  diseased  organisms, 
which  were  solely  the  outcome  of  morbid  influence. 
Thus  it  is  that  we  see  so  much  written  on  the  causi  of 
the  periodicity  of  malarial  intermittents  and  compara- 
tively little  on  the  more  common  and  equally  remarkable 
periodicities  of  the  physiological  human  organism.  In 
connection  with  the  above-mentioned  tendency  of  medi- 
cal writers,  we  notice  that  Erasmus  Darwin  attributed 
the  phenomenon  of  intermittence  to  the  nutritive  move- 
ment of  composition  and  decomposition,  and  the  period- 
ical recurrence  of  waking  and  sleeping.  Heil  taught 
that  it  was  connected  with  the  analogous  phenomena  of 
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the  physical  universe.  Willi-  referred  it  to  the  period- 
ical development  of  a  fermentabli  matter  in  the  blood; 
De  la  Bo8,  to  the  introduction  into  the  blood  ol  an  ;»* -i«  1 — 
pancreatic  juice  (I) .  Bouilly,  to  an  irritation  of  them  rvca 
di  the  brain  and  oi  the  fibres  of  the  heart,  occasioned  by 
an  acidity  or  an  irritating  quality  developed  in  the  ner- 
vous Quia  Werlhofl  referred  it  to  the  pi  riodical  move- 
ments of  the  earth,  while  Mi  then  attributed  it, 
like  Galen,  to  human  influence,  to  the  alternate  action 
..i  daj  and  night,  the  direction  of  the  wind,  etc.  Gian- 
iiim  said  intermittcnce  was  occasioned  by  the  excel 
diminution  of  sensibility  during  the  sweating  Btage  of  in- 
termittents,  Querin  de  Mamers  attributed  it  to  an  ex- 
trnordinarj  di  velopmi  nl  of  nervous  influence,  its  concen- 
tration upon  a  given  point,  its  subsequent  exhaustion,  its 
renewal,  and  bo  on  Mr.  Roche  finds  a  sufficient  expla- 
nation of  tlii-  phenomenon  in  the  intermittent  character 
oi  a-  causes,  and  in  certain  other  collateral  influences. 
Bailly,  notwithstanding  his  general  good  sense,  labors 
through  1 1 1 : 1 1 1  \  pages  to  show  that  morbid  intermittence 
i-  occasioned  bj  the  diurnal  change  in  the  position  of  the 
human  bodj  from  the  upright  to  the  recumbent,  and 
via  versa.  I  p  to  tin-  middle  of  the  presenl  century  ef- 
forts  such  as  the  above  wen-  constantly  made  to  account 
for  the  phenomenon  of  periodicity,  especially  in  disease. 
Then  from  sheer  exhaustion  came  the  reaction,  ami  we 
find  that  Bome  of  the  ablest  of  systematic  writers  ac- 
knowledged their  inability  to  cope  w  iih  the  mystery,  and 
professed  r  complete  agnosticism  as  regards  its  primary 
causation. 

Maillot  himself,  to  whom  we  are  indebted  for  the  pre- 
ceding condensation  of  opinion-,  thus  concludes,  by  quot- 
ing the  following  from  Montflocon  :  "  To  know  that  we 
know  nothing  is  a  great  deal  ;  we  are  nearer  then — much 
nearer— the  truth    than  when  we   mi-take   for  this  latter 

em  mei  >us  hypotheses." 

A-  a  more  Striking  example  of  this  reactionary  class  of 
writers,  I  cannot  avoid  quoting  the  following  lines  from 
the  work  of  that  now  old,  but  clear-headed,  authority, 
J)r.  Elisha  Barlletl,'6  in  which  he  say- : 

■■  Some  of  my  readers,  especially  the  younger  one-. 
may  be  not  a  little  disappointed  that  1  do  not  engage  in 

the  attempt,  SO  Of  ten  undertaken,  to  lift  the  veil  which 
hide-  from  us  the  efficient  causes,  the  mechanism,  and 
the  essential  nature  of  this  mysterious  and  complex 
phenomenon  of  periodicity.  For  their  gratification,  and. 
1  trust,  for  their  benefit,  1  shall  make  two  or  three  re- 
marks on  this  subject,  which,  unlike  the  subject  itself, 
will  at  leasi   be  sufficiently  intelligible. 

•'  First,  then,  'ill  the  interpretations  and  explanations 
which  have  been  given  of  this  phenomenon  are  entirely 
and  absolutely  hypothetical  ;  they  are  the  creatures  of 
the  brain,  the "fruils  of  ihe   imagination,  the  fancy.      Not 

only  so,  but  in  most  casestheyare  obviouslyand  glar- 
ingly absurd,  preposterous,  ami  false  a-  they  are  hypo- 
thetical. Thej  have  nol  even  the  merit  of  possibility,  to 
Bay  nothing  of  probability,  plausibility,  or  ingenuity.  No 
where,  perhaps,  in  the  boundless  region  of  medical  spec- 
ulation ha-  the  rage  for  hypotheses  been  wider  and  cra- 
zier thau  here,  Secondly,  the  essential  nature  of  this  phe- 
nomenon i-  probably  inscrutable  :  we  may  analyze  it.  we 
may  resolve  it  to  it-  element-,  we  may  ascertain  the  rela- 
tions of  these  elements  to  each  other  ami  to  their  modi- 
fiers we  may  do  all  this,  and  -till  be  a-  tar  a-  ever 
from  it-  ultimate  cause,  it-  essential  causation,  its  inti- 

mal absolute  nature.     Who  understands,  or  can  i 

prebend  even,  the  nature  of  sleep?  And  what  reason  i- 
there  i.i  believe  or  t<>  hope  that  the  darkness  which  has 
ever  wrapped,  and  which  siill  wraps,  this  intermittent 

physiological  phenomenon.  ->>  full  of  mysterj  and  won- 
der, w  ill  ever  be  dispelled  '.'  " 

Ami  now.  after  Ihe  lapse  of  thirty  one  years  since  the 
above  was  written,  can  we  saj  thai  we  have  advanced 
further  than  did  Dr.  Barlletl  toward  the  longed-for  ex- 
planation '.' 

lien-  i-  w  hat  Sir  Joseph  Faj  rer.  '  who  is  the  most  emi- 
nent English  authority  on  periodic  diseases,  ami  a  most 
competent  exponent  of  the  views  held  at  presenl  bj  the 

profl  —ion.  -ay-  on  the  subject  : 


"  I  doubt  if  any  righl  explanation  of  periodicity  in 
disease  "ill  be  given  until  we  can  explain  it  in  health 
— until  we  can  give  the  physiological  rationale  of  the 
cardiac,  respiratory,  orcatnmenial  rhythm,  of  ihe  diurnal 
pulse  and  temperature  wave,  and  so  on.  We  can  only 
.-ay  that  certain  conditions  are  induced  by  poisons  or  im- 
pressions acting  on  ihe  centres,  w  hich  in  one  case  modify, 
in  another  altogether  derange,  the  normal  rhythm,  sub- 
stituting for  il  altered  temperature,  tissue  change,  and 
exaggerated  neuro-dynamic  states,  a-  -ecu  in  the  par- 
oxysms of  an  ague  or  in  the  thermic  wave  of  a  remittent 
fever." 

Iih  conquests  which  have  been  recently  achieved  by 
bactei  iological  science,  ami  which  would  appear  to  throw 
bo  much  Ughl  on  tin-  etiology  of  disease,  have  been  util- 
ized by  many  enthusiastic  bacteriologists  in  explanation 
of  the  periodicity  of  several  diseases,  prominent  an 
which  arc  the  malarial  and  relapsing  fevers.  In 
first,  they/'////.//./  of  Salisbury  ;  the  J!,ir,'//n,s  malaria 
Klebs  am!  Tomasso-Crudcli ;  the  oscillaria  ol  Lave  ran 
and  Richard  :  and  the  Plasmodium  malaria  of  Marchia- 
fava  and  Celli  (lately  confirmed  by  Sternberg,  Council- 
man, and  Osier),  have  been  sucee--ively  appealed  1 
explain,  by  their  cyclical  development  in  the  organism, 
the  periodic  occurrence  of  malarial  paroxysms.  Leaving 
out  of  consideration  the  objections  that  .-prim:  up  against 
the  immediate  acceptance  of  the  view,  we  can  simply  dis- 
mi-s  the  parasitic  theory  of  malarial  periodicity  a-  one 
which  is  still  distinctly  subjudice.  The  existence  of  the 
Spirillum  Obermeieri,  which  is  well  proven  to  be  so  con- 
stantly associated  with  the  paroxysms  of  relapsing  fever, 
the  spirillum  disappearing  in  the  intervals  ;  and.  again,  the 
s'ill  more  palpable  association  of  intermittent  ehyluria 
and  lymph-scrotum  with  the  haematozoon,  FUaria  saiu 
nisTihminis,  described  by  Manson,  Mackenzie,  ami  other-, 
would  greatly  strengthen  the  opinion  of  those  who  hold 
to  the  microbic  explanation  of  recurrent  and  periodic  in- 
fectious diseases.  Hut  if  we  admit  that  this  is  the  < 
that  these  periodical  affections  ow  e  their  intermittent  char- 
acter to  the  periodic  development  of  these  micro-organ- 
isms— a  view  which,  in  the  case  of  the  intermittent  f. 
especially,  i-  open  to  serious  objection — can  we  say  that 
we  are  finally  solving  the  question?  Certainly  not. 
Leaving  out  of  consideration  the  fact  that  the  nervous 
system  is  alone  quite  competent,  without  tin-  assists 
of  any  microbic  elements,  to  imitate,  and  that  very 
closely,  the  paroxysms  of  a  malarial  intermittent  * — we 
could  a-k  how  an'  the  equally  typical  periodicities  ex- 
hibited by  the  neuroses — hysteria,  epilepsy,  and  other 
non-microbic  affections  already  enumerated  in  a  preced- 
ing section — to  be  accounted  for?  Again,  how  are  the 
periodicities  and  cyclical  movements  exhibited  by  the  nor- 
mal organism — the  esoteric  periodicities  of  Laycock — to 
be  explained?  Surely  not  by  ihe  germ-theory.  That 
micro-parasites  do  play  an  undoubted  role  in  the  produc- 
tion of  some  of  ihe  morbid  periodicities,  such  as  relapsing 
fever  and  intermittent  ehyluria.  is  very  possible  ;  "nut  the 
exact  mechanism  of  their  action  i-  far  from  being  well 
understood,  as  we  arc  almost  totally  in  the  dark  a- 
gards  the  actual  life-history  of  most,  if  not  all,  of  the 
pathogenic  micro-organisms,  * 

What,  then,  are  ihe  cau-c-  of  morbid  intermittency  ? 

The  late-t  writer,  Charrin,*  thus  expresses  himself  : 
"It  is  evidently  associated — though  this  doe-  not  make 
the  explanation  any  easier — with  the  general  periodic- 
ity which  characterizes  the  majority  of  our  physiologi- 
cal functions,  with  the  vital  act- of  which  intermit!'  ■ 
is  cue  of  the  e— ential  characteristics,  a-  well  a-  with  ihe 
periodicities  of  the  great  cosmical  phenomena  and  with 
the  frequent  changes  in  the  surrounding  media.''    This 


in  Recount  <>f  Mine  remarkable  experiments  performed  by  M. 
Brashet,  ..f  Lyons,  in  1842:  Recherohes  rut  lee  fi.  vies  intermittent)  s,  Ar- 
chives Generates  de  M  decme.  vol.  \i..  846. 

n,  even  if  wi admit  the  influence  of  the  cyclical  development 

organisms  in  the  causution  "f  periodic  diseases,  are  we  not  ma- 
ting th'    explanation  a  little  further?     True,  it  will  Ik-  a  -tc|> 

■.■.ythi-  same  problem  when 
i    ires,"  win    is  il   that  the*  tnisms  (the  malarial, 

for  instance)  are  so  very  periodic  in  their  evolution  and  history  >    What  is 
■  ..i  .'/,<,/•  periodicity  J  " 
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opinion,  which  is  simply  a  modified  combination  of  some 
of'  the  older  theories  (Hildebrandt's,  Guerin  de  Mamers's, 
and  Henle's),  only  serves  to  indicate  how  indefinitely  and 
unsatisfactorily  this  phenomenon  is  accounted  for  by  the 
medical  mind  of  the  present  day. 

In  summarizing  the  status  of  the  question  as  presented 
by  the  physiologist,  I  will  state  that  it  is  only  since  our 
experimental  resources  have  been  perfected,  and  especi- 
ally since  the  introduction  of  graphic, thermometric  and 
other  delicate  physical  means  of  investigation,  that  we 
are  able  to  appreciate  innumerable  subtle  periodicities 
which  are  being  continually  exhibited  by  the  organism, 
that  were  entirely  undreamt  of  by  the  older  observers, 
and  which,  in  fact,  arc  still  in  process  of  investigation 
and  elucidation.  Without  attempting  to  enumerate  them, 
we  would  simply  state  that  the  cycle  of  the  day  is  mani- 
fested in  many  other  ways  than  by  the  alternation  of 
sleeping  and  waking,  with  all  the  indirect  effect  of  these 
two  conditions.  There  is  a  diurnal  curve  of  temperature 
apparently  independent  of  all  immediate  circumstances, 
the  hereditary  impress  of  a  long  and  ancient  sequence 
of  days  and  nights.  Even  the  pulse,  so  sensitive  to  all 
bodily  changes,  shows,  running  through  all  the  immedi- 
ate effects  of  the  changes  of  the  minute  and  the  hour,  the 
Working  of  a  diurnal  influence  which  cannot  be  ac- 
counted for  by  waking  and  sleeping,  by  working  and 
resting,  by  meals  and  abstinence  between  meals.  And 
the  same  may  be  said  concerning  the  rhythm  of  respira- 
tion and  the  products  of  pulmonary,  cutaneous,  and  uri- 
nary excretion.  There  seems  to  be  a  daily  curve  of  bodily 
metabolism  which  is  not  the  product  of  the  clay's  events. 
Within  the  day  we  have  the  narrower  rhythm  of  the  res- 
piratory centre,  with  the  accompanying  rise  and  fall  of 
activity  in  the  vaso-motor  centres.  And,  lasthy,  as  the 
fundamental  fact  of  all  bodily  periodicity,  is  that  alterna- 
tion of  the  heart's  systole  and  diastole  which  ceases  only 
at  death.  Though  the  intermittent  flow  in  the  arteries 
is  toned  down  in  the  capillaries  to  an  apparently  continu- 
ous flow,  still  the  constantly  repeated  cycle  of  the  car- 
diac shuttle  must  leave  its  mark  throughout  the  whole 
web  of  the  body's  life.  Our  means  of  investigation  are, 
however,  too  gross  to  permit  us  to  trace  out  its  influence. 
Still  less  are  we  able,  at  the  present  day,  to  say  how  far 
the  fundamental  rhythm  of  the  heart  itself,  that  rhythm 
which  is  influenced  but  not  created  by  the  changes  of  the 
body  of  which  it  is  the  centre,  is  the  result  of  cosmical 
change,  the  reflection,  as  it  were,  in  miniature,  of  the 
cycles  of  the  universe,  or  how  far  it  is  the  outcome  of 
the  inherent  vibrations  of  the  molecules  which  make  up 
its  substance  (M.  Foster). 

In  conclusion,  we  would  state  that  the  data  herein  pre- 
sented, and  much  more  that  the  limits  of  this  article  will 
not  permit  of  mention,  tend  to  prove  that  the  phenomenon 
of  periodicity  is  one  of  the  best  marked  characteristics  of 
our  vital  activities,  and  demonstrate  that  we,  in  our  or- 
ganic acts,  are  no  exception  to  that  universal  law  which, 
manifesting  itself  throughout  nature — whether  in  the  cy- 
cle of  the  planetary  movements,  whether  in  the  rolling 
of  the  ocean  billows,  whether  in  the  peaceful  ripple  of  a 
brook,  whether  in  the  flux  and  reflux  of  the  tides,  whether 
in  the  more  subtle  undulations  of  the  thermic  and  lumi- 
nous rays,  or  in  the  more  secret  vibrations  of  the  gangli- 
onic cell — always  proclaims  that  rhythm  is  a  necessary 
characteristic  of  all  motion — a  resultant  of  conflicting 
energies,  "an  irresistible  corollaiy  of  the  persistence  of 
force  "  (Spencer). 
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Rudolph  Mai 

PERITONEUM  (t<>  wwpirSvcuov  Sfp^a.  from  Ttpiri'ivoi.  to 
Btretcta  all  round  or  over;   Lat.,  peritonaeum;   l-'i  .  p6ri 
loine ;    It  .    peritoneo      Gei  ,    Bauchfell).      The    lining 

membrane  oi  that  pan  o1  the  coel r  bodj  cavitj  situ 

ated  below  (caudad  from)  the  diaphragm.     Betaj 
posed  "i  a  thin  layer  oi   Battened  endothelial  cells,  it 
readily  permits  the  extravasation  of  liquid,  and  is  nor- 
mally moistened  by  a  slight  quantity  of  Berous  lluid  ; 


Body  wall. 


I'l-UC. 

Peritoneum. 


Fii.  £884.— Diagram  showing  a  Cron  section  of  the  Body.  The  coelom 
is  in  its  simplest  form,  with  the  perltonenm  investing  the  cavity  and 
the  external  and  Internal  tubes  oloaaly  applied  to  each  other. 

hence  it  Is  characterized  as  a  serous  membrane,  and  the 

cavity  which  it  encloses  as  one  oi  'the  threat  serous  cavi- 
ties of  the  body,  the  others  being  the  two  pleural  cavi- 
ties, the  pericardial  cavity,  the  cavity  of  the  arachnoid 
(subdural  Bpace),  and  that  of  tin- tunica  vaginalis  testis. 
Excepting  the  subdural  space,  which  is  a  doubtful  mem- 
ber of  the  group,  all  of  these  are  derived  from  the  coelom. 
It  will  be  recollected  that  the  mesoderm  splits  into  a 
visceral  and  a  parietal  layer.  The  folding  over  and  clos- 
ing of  these  two  layers  at  the  median  line  on  the 
ventral  surface  forms  two  tubes,  one  contained 
within  the  other,  with  a  cavity  separating  them. 
The  inner,  or  enteric  tube,  is  the  alimentary  canal  ; 
the  outer,  or  somatic  tube,   the  general   body-wall; 

the  closed  space  between  is  the  coelom,  and  its  lining 
i-  the  peritoneum. 

It  is  without  opening  in  the  male,  hut  in  the  fe- 
male certain  secondary  modifications  occur  by  which 


that  by  this  avenue  fluids  may  pa--  from  the  cavity  of 
the  uterim  through  the  oviduct  to  the  peritoneal  cavity, 
and  thai  intlainmatioii  may  also  he  propagated  from  the 
Oviduct  to  the  peritoneum. 

Iii  the  original  and  simplest  condition  the  two  tubes 
formed  by  tin-  cleavage  of  the  mesoderm  an-  united  at 
the  dorsal  Bide.     This  i-  Bhown  in  Pig.  2884,  and  it  will 

he  seen    that    the    peritoneum    pa--es    from    the   body  wall 

directlj  over  the  intestine,  and  serves  as  a  means  of  ecm- 


Fio.  2836. — The  Same,  with  the  Mesentery  completely  formed. 

fining  it.  The  membrane  lining  the  inside  of  the  wall  is 
known  as  the  parietal  layer,  that  reflected  upon  the  outer 
portion  of  the  enteric  tube  and  its  appendages  is  the  vis- 
ceral layer.  Were  the  two  tubes  of  the  same  general 
length  and  relative  situation  throughout,  this  simple  con- 
dition would  remain.  But  owing  to  the  need  for  an  in- 
creased surface  for  absorption,  the  growth  of  the  entire 
tube  is  much  more  rapid  than  that  of  the  body-wall.  It 
therefore  becomes  longer,  and  is  necessarily  thrown  into 
convolutions  winch  withdraw  it  from  the  wall.  Its  in- 
vesting peritoneum  must  follow  it.  for  it  is  in  the  con- 
nective tissue  accompanying  that  membrane  that  are 
formed  the  vessels  for  the  supply  of  the  digestive  tube. 
and  for  withdrawing  from  it  the  elaborated  products  of 
digestion,  and  it  is  also  by  this  avenue  that  the  nerves 
reach  the  intestine.  Fig.  2885  shows  this  condition  com- 
mencing ;  Fig.  3836,  completed. 

The  peritoneum  is  drawn  out  into  a  double  fold  which 
may  be  short,  giving  but  slight  mobility  to  the  gut,  or 


Pio.  2835.— The  Same,  showing  the  Mesentery  in  the  Process  of 
■  Formation. 

ih.    originally   complete  sac   loses    Its  continuity. 
Upon  the  ovary  ii  thin-  away  and  finally  disap- 

leaving  a  bare  surface  ready  to  shed  the  ova. 

and  at  the  abdominal  openings  of  the  oviducts  or 
fallopian  lubes  it  becomes  pervious,  reminding  us 
■  ii   the  arrangement   in  lower  vertebrates  in  which 
a  are  -bed  into  the  peritoneal  cavity  and  l 

through    Openings   in    the    wall   called   abdominal    pores 

This  arrangement  accounts  for  the  occasional  occurrence 
ni  abdominal  pregnancy,  the  ova  noi  being  seized  by  the 
fimbria  of  the  i>\  iducl  .  and  ii  should  also  be  remembered 


In..  £887.— Diagram  <.f  a  Vertioal  Bastion  of  Part  of  the  Body,  showing  the  rela- 
tions of  the  somatic  and  enteric  tubes,  and  the  formation  of  the  mesentery. 

longer,  allowing  a  considerable  degree  of  movement. 
The  double  fold  i-  characterized  by  the  term  meso  utaos, 
middle),  prefixed  to  the  name  of  the  viscus  which  Hie 
tube  represents.  Thus  mesentery  is  the  fold  enveloping 
the   intestine,  mesogastrium   the  stomach,  and  mesocoe- 
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Periodicity. 

Peritoneum. 


-cum,  mesocolon,  mesorectum,  mesonephron,  mesome- 
tron,  and  mesovarium  *  arc  also  used.  Fig.  2837  shows 
the  three  conditions  just  described  in  a  vertical  view, 
which  indicates  more  clearly  their  relations  with  each 
other  In  this.  Fig.  2834  would  represent  a  cross-section 
at  A  ;  Fig.  2835  at  B  .  Fig.  2836  at  C. 

The  digestive  tube  by  its  increase  in  length,  therefore, 
becomes  attached  in  a  series  of  loops,  each  having  its  per- 
itoneal covering  and  attachment.  These  loops  are  not 
without  a  certain  regularity.  Since  the  peritoneum  is 
essentially  a  membrane  for  the  support  and  transference 
of  vessels,  the  situation  and  character  of  these  vessels 
have  much  to  do  with  the  size  and  arrangement  of  the 
loops. 

There  are  originally  three  distinct  regions  of  the  tube 
corresponding  to  different  foetal  conditions,  and  sup- 
plied by  different  vessels.  Before  the  closure  of  the  body- 
wall  the  middle  region  is  a  widely  open  cavity,  connect- 
ing with  the  yolk-sac,  or  vitellus ;  the  anterior  or  upper 
region,  and  the  posterior  or  lower  region,  are  diverticula 
from  this,  and  are  tubular  from  the  first.  The  middle 
region  is  supplied  by  the  superior  mesenteric  artery,  orig- 


/Jeortozz  oF-  CcdiM  JJxis 


ffuv  eriavlfesen  t  eric 

Vitelline  duct 

TnferiorJlfes'e2i.teri'c  fy^ion. 


Pedicle  of  allantois..> 


(Esophagus. 


Stomach. 


Splenic    flexure 
\      of  colon. 


-  Proctodoeum. 


Fig.  2838.— Diagram  of  the  Simple  Condition  of  the  Intestine  immedi- 
ately after  its  Formation,  showing  the  Three  Regions. 

inally  one  of  the  vitelline  arteries  ;  the  anterior  region  by 
the  cceliac  axis  ;  the  posterior  by  the  inferior  mesenteric 
artery.  The  difference  originally  impressed  remains 
throughout  life,  affecting  even  the  functional  activity 
of  the  regions  ;  for  the  anterior  may  be  considered  as  in 
general  chylopoietic,  the  middle  as  assimilative,  the  pos- 
terior as  excretory. 

Besides  these,  there  are  in  front  two  areas  which  have 
some  features  produced  by  the  vestiges  of  vascular  con- 
ditions which  predominated  in  foetal  life.  These  are  the 
region  of  the  umbilical  artery,  and  that  of  the  umbilical 
vein. 

The  first,  four  of  these  regions  are  shown  upon  Figs. 
'2838,  2839,  and  2840.  Fig.  2838,  represents  the  aliment- 
tary  canal  at  an  early  stage,  but  after  the  body-wall  has 
closed  in.  It  will  be  seen  that  it  is  composed  of  three 
loops,  the  first  corresponding  to  the  region  of  the  cceliac 
axis.  In  this  the  canal  -lies  close  to  the  body-wall  at 
either  end  (oesophagus,  duodenum),  while  in  the  middle 
it  is  comparatively  free.      In  the  second  loop  (superior 

*  This  combination  has  been  extended  to  include  cases  where  a  similar 
anatomical  arrangement  occurs,  but  which  are  not  immediately  con- 
nected with  the  peritoneum,  as  meeorchium,  mesotenon. 


Urachus . 


Bladder. . . 


mesenteric  region)  it  is  similarly  confined.  The  primi- 
tive intestine  is  here  represented,  however,  before  any 
differentiation  between  large  and 
small  intestine  has  occurred.  The 
lower  end  of  this  loop  is  at  the  point 
that  afterward  becomes  the  splenic 
flexure  of  the  colon,  and  here  again 
the  peritoneum  becomes  closely  at- 
tached to  the  body-wall.  The  fold 
that  represents  that  attachment  is 
known  in  the  adult  as  the  phreno- 
colic,  or  costo-colic  ligament.  At 
the  bight  of  the  loop  the  vitello-in- 
testiual  duct  joins,  connecting 
primitively  at  the  umbilicus 
the  intestinal  cavity  with  the 
yolk-sac.  Here,  too,  the  vitel- 
line vessels   enter. 

This  union   disap-  caecum ,. 

pears  usually  be- 
fore birth,  but 
traces  of  it  may  oc- 
casionally be  seen  vitelline  duct- 
iu  the  adult,  as 
a  diverticulum  of 
the  small  intestine. 
The  most  frequent 
cause  of  umbilical 
hernia  is  the  per- 
sistence of  the  foe- 
tal condition  here 
described.  The 
third  loop  consti- 
tutes the  remainder  Tjr0.genital  . 

of     the    intestinal      sinus,      j 

tube    and  becomes  FlG  2S39.-The  Tube  at  a  Later  Stage.    Dif- 
closely  attached  to  ferentiation  of  large  and  small  intestine. 

the    body-wall    at 

either  end  (descending  colon,  second  portion  of  rectum). 
This  originally  simple  condition  changes  somewhat  as 
;  I  the  intestinal  tube  contin- 

ues to  grow  in  length.     In 
the  first  loop  the  stomach 
increases   in  size,  and  the 
liver    relatively   decreases. 
This  occasions  a  pull  upon 
the  duodenum,  which  gives 
it  its  horseshoe  curve  and 
draws  it  over  trans- 
versely to  the  right, 
carrying  with  it  the 
stomach   which,  on 
assuming  its   trans- 
verse position,  turns 
over  to  the   left   so 
that  the   great   cur- 
vature   is    directed 
downward.      Provi- 
sion  must    also    be 
made  for  very  con- 
siderable  variations 
in   the    capacity   of 
the   stomach,    as    it 
becomes    an     organ 
which  is  to  retain  a 
large  mass  of  food  for  a  consid- 
erable time.     The  bight  of  loop 
belonging  to  it  becomes,  there- 
fore, much  looser  than  at   any 
other   place   in   the  canal,  and 
hangs  down  from  the  viscus  like 
an   apron,   forming  what  after- 
ward  becomes  the  great  omen- 
tum (see  Fig.  2843).     Modifica- 
tions also  occur   in    this   loop, 
sumed  their  definitive  posi-    because  of  the  development  of 
tlon-  glandular  organs,  liver,  spleen, 

etc.     These  will  be  described  hereafter. 
In  the  second  loop  a  differentiation  occurs  between 


/--Anns. 


-Differentiation  of 
the  Bladder,  Urethra,  and 
Anus.     The   loops  have  as- 
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large  and  -until  Intestine,     Originally   the   loop  lies  in 
a  waj  thai  the  descending  limb  is  on  the  right,  the 

asci  adinglimb  on  the  left.     The  small  intestine  if  chiefly 

formed  bj  the  descending  limb,   i  nvolution 

e  u  iiii  -..  urn  n  gri         rapidity  thai  thej  crowd  the 
ml  in-  limb  and  its  portion  of  the  large  intestine  over 

to  the   right,  bo  thai    the  comparatively    unconvoluted 

colon  c< -  i"  Bpan  over  the  folds  of  the  jejunum  and 

ileum  (se<   I  89  and  3840) 

In  the  region  oi  the  ascending  colon,  the  more  rapid 

lateral  increase  in  the  bodj  wall  and  in  the  size  of  the 

right  kidney,  causes 
the  peritoni  um  to 
be  used  more  for 
the  parietal  clothing 
than  for  the  forma- 
tion of  mesentery. 
The  righl  mi 

li  in  be les,  i  bere- 

fore,  more  and  more 
reduced,  until  the 
intestine  w  ben  die 
tended  l>  eco  m  e  b 
Btripped  of  perito 
iicum  behind,  and 
adheres  to  the  body- 
wall  by  connective 
tissue  only,  being 
comparatively  im- 
movable. A  small 
pockel  in  the  mes- 
entery near  the  C8S- 
cum  (fossa  Bubcae- 

calis)  is  the  remains 
and  indication  of 
the  once  freer  con- 
dition. Since  the 
cecum  always  arises  as  an  outgrowth  after  the  loop  is 
formed  and  upon  tin-  side  opposite  to  the  mesenteric  at- 
tachment, it  usually  escapes  the  denudation  of  its  peri- 
toneum. 

In  the  third  loop  (region  of  the  inferior  mesenteric 
artery)  a  similar  reduction  of  the  mesocolon  takes  place, 
by  which  the  descending  colon  is  attached  to  the  wall, 
the  Bigmoid  flexure  remaining  free,  and  a  relic  of  this  is 
a  similar  pouch  known  as  the  fossa  subsigmoidea.  These 
are  sometimes  of  importance,  as  the  intesiine  may  become 
entangled  in  them  and  obstruction  ensue. 

Prom  the  lower  part  of  the  tube  the  peritoneum  is  re- 
flected upon  the  parts  which,  in  the  adult,  belong  to  the 


r- Mesogastrium 


Umbilical  vessels. 
Pig.  2841. — Diagram  of  an   Anteroposterior 
Ion  .it  the  !'•<>■  i v  in  Foetal  Life,  showing 
the    Oourse  of  tin-   Peritoneum   from  tlie 
Spine  to  the  Umbilicus.     (Gegenbauer.) 


Qastro-hepatio 

ligament. 


■'  nsory 
"(   ligament. 


Fie.  0s|-_>     i  aer.) 

pelvic  floor,  and  thence  upon  the  anterior  wall  of  the  ab- 
domen. In  this  course  it  is  again  subjeel  to  certain 
modifications,  because  of  the  vascular  supply.  From 
the  lower  tube  the  allantois  buds  off  and  carries  its  ves- 
the  hypogastric  arteries,  through  the  umbilicus  as 
fai  us  the  placenta.  The  lower  pari  of  the  pedicle  of  the 
allantois  expands,  and  becomes  the  urinary  bladder  (see 
It  2889)  The  upper  paii  remains  as  the  urachus,  a 
cord  of  condensed  connective  tissue  passing  from  the 
apex  "i  the  Madder,  to  the  umbilicus  in  the  middle  line, 
ami  lifting  up  the  peritoneum   in  its  course  (see    Pig. 


3846).     In  the  same  way  the  hypogastric  or  umbilical 
arteries  pass  on  either  side  from  the  internal  iliacs,  ah 

the  side  of  the  bladder, 
to  the  umbilicus,  also 
lifting  the  peritoneum. 
When  ai  birth  tie-, 
come  functionally  in- 
active,  the  upper  part 
shrinks  to  a  cord  of 
co  n  n  e  c  t  i  v  i 
while  the  lower 
main--  pervious  as 
superior  vesical  artery. 
The  triangular  fold  of 
peritoneum  embraced 
between  the  two  ob- 
literated arteries  and 
covering  the  urach 
is  described  by  English 
anatomist-  as  the  supe- 
rior false  ligament  of 
the  bladder.  It  is  pref- 
erable, however,  to  dis- 
card that  name,  and 
to  speak  of  it  as  three 
folds  of  the  perito- 
neum—  urachal  fold, 
and  right  and  left  hy- 
pogastric folds. 

In  the  upper  and  an- 
terior part  of  the  ab- 
dominal cavity  the  um- 
bilical vein  passes  in 
foetal  life  from  the  um- 
bilicus to  the  under 
surface  of  the  liver. 
The  foldof  peritoneum 
raised  by  it  is  sharp 
and  prominent,  and  is 
know  n  as  the  falciform 
or  suspensory  ligament 
of  the  liver  (see  Fig 
2s-4(i).  and  the  obliter- 
ated vein  itself,  con- 
tained as  a  rounded 
cord  within  this  fold, 
is  called  the  round  I 
ment, 

Having  now  made 
the  circuit  of  the  ab- 
dominal parietes  and 
arrived  again  at  the 
first  of  our  regions,  it 
-will  be  necessary  to 
consider  some  modifi- 
cations introduced 
here  by  the  develop- 
ment of  the  liver, 
which  were  not  men- 
tioned at  lirst   for  fear 

of  confusing  the  read- 
Fig.  8848,  A.— Diagram  of  an  Antero-poe- 
terloi  Section  oi  the  Body,  showing  the       ;.        ,       ,  , 

Reflections  of  the  Peritoneum  in  the  Fe-  1  he  development  01 
male.    The  upper  part  ol  th<  the    liver    takes    place 

ropp  little  to  th.  a,   firs)    symmetrically 

mesial  plane ;  below  the  liver  it  is  mesial.        .  .  •    ,  . 

;<■.  coronary  ligament  ;  /.  livei  ;  »,  stom-  with  regard  to  the  111- 
ach;  <•.  transversa  colon;  J.  small  in-  testinal  canal,  arising 
testine :  pa,  pai  rta;  rf,  duo-  ;l<   two  bodies    one  on 

denum;  p,  urinary  bladder ;  u,  uterus:     ...  ,,      ,,' 

r,   rectum;    r„.    vagina;    pp,    parietal   cither    Side    the   <li_ 

peril um;   gh.   gastro-hepatic  omen-   the    tube     just    below 

i um  :  o',  great   omentum;  o.itscavity,    ]],,.  diaphragm.       It   is 
the  lesser  sac  "f  the  peritoneum:  "■<.      i    ,i      i    i  ,.  7i,     ,,   , 
transverse    mesocolon!    m.   mesentery:    clothed   b\    the   pelllo- 
B  1b  a  sketch  of  a  section  similar  to  that   ileum  like  the  other  ap- 
of  A.  showing  the  union  "f  itie  trans-   peiidaires  of  the  canal, 

verse  mea Ion  and  the  posterior  fold         i      .",.,.,,;  vine-     blood 

Of  the  great  omentum.     (AUen  Thorn-  *}na      recen  lnS    ,'.'., 

K>i Jualn's  Anatomy.)  from      the      umbilical 

vein  on  the  one  side, 
and  the  portal  vein  on  the  other,  it  comes  to  lie  in  the 
middle  of  an  anteroposterior  duplication  of  the  peritone- 
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Peritoneum. 

Peritoneum. 


um,  passing  from  the  stomach  forward  to  the  anterior  ab- 
dominal wall.  We  thus  have  the  mesogastrium,  a  double 
fold  leaving  the  posterior  wall  and  embracing  the  stom- 
ach, then  another  passing  from  the  lesser  curvature  of 
the  stomach  and  from  the  duodenum  to  the  liver,  and 
containing  the  hepatic  artery,  the  portal  vein,  and  the  he- 
patic duct,  and  known  as  the  gastro-hepatic  and  hepato- 
duodenal ligaments ;  then  another  passing  from  the  liver 


FlO.  2844. — Diagram  of  a  Horizontal  Section  through  the  Abdomen  at 
the  Level  of  the  Foramen  of  Winslow.  LI,  First  lumbar  vertebra  ;  12, 
11,  10.  etc.,  ribs;  r,  rectus  muscle:  eo,  external  oblique:  Id.  latissi- 
mus  dorsi :  npi.  serratns  posticus  inferior  ;  i,  intercostal  muscles  ;  eg, 
erector  spinas  .  7ns,  multifidus  spinas:  ps,  psoas;  d.  diaphragm.  Ao. 
aorta ;  VC,  inferior  vena  cava  ;  CA,  coronary  artery  ;  SA,  splenic  ar- 
tery ;  SV.  splenic  vein  :  S.  splenic  vessels  cut  as  they  enter  the  spleen  : 
HA,  hepatic  artery ;  PV,  portal  vein ;  BD,  common  bile-duct ;  L, 
liver;  LT,  round  ligament;  St,  stomach;  Sp,  spleen;  P.  pancreas; 
K,  kidney;  LS,  large  sac  of  the  peritoneum  ;  SS,  small  sac;  SO,  gas- 
tro-hepatic omentum ;  GSO,  gastro-splenic  omentum :  FW,  foramen  of 
Winslow  ;  PI,  pleura.     (R.  J.  Godlee  in  Quain's  Anatomy.) 

to  the  abdominal  wall,  known  as  the  suspensory  ligament 
and  containing  the  umbilical  vein.  This  is  clearly  shown 
in  Fig.  2841,  and  the  continuity  of  the  whole  system  is 
evident  in  Fig.  2842. 

It  will  be  seen  that  the  upper  part  of  the  abdominal 
cavity  is  divided  into  two  chambers  which,  at  an  early 
period,  are  symmetrically  disposed.  This  symmetrical 
arrangement  soon  disappears,  however.  The  liver  be- 
comes relatively  smaller  and  is  displaced  to  the  right, 
carrying  the  hepato-duodenal  ligament  with  it,  which, 
in  its  turn,  pulls  on  the  duodenum.  The  stomach  turns 
over  to  the  left  and  becomes  transverse,  so  that  its 
greater  curvature  looks  downward,  and  the  mesogas- 
trium stretches  out  into  the  great  omentum  as  before 
described.  The  consequence  of  this  is  that  the  right 
cavity  comes  to  be  almost  entirely  enclosed,  communi- 
cating with  the  general  cavity  by  a  contracted  orifice 
bounded  above  by  the  liver,  below  by  the  duodenum,  in 
front  by  the  hepato-duodenal  ligament,  and  containing 
the  bundle  of  hepatic  vessels.  This  orifice  is  known  as 
the  foramen  of  Winslow,  and  the  cavity  which  is  pro- 
longed down  behind  the  stomach  into  the  folds  of  the 
loosely  hanging  mesogastrium  is  called  the  lesser  sac  of 
the  peritoneum. 

The  cavity  of  the  right  side  is,  on  the  contrary,  widety 
opened  by  the  pulling  over  of  the  stomach,  and  is  not  dis- 
tinguishable from  the  general  body  cavity.  Both  to- 
gether are  accordingly  known  as  the  greater  sac  of  the 
peritoneum.  The  way  iu  which  one  is  insinuated  be- 
hind the  other  will  become  evident  on  consulting  Fi^s. 
2843  and  2844. 

A  further  change  that  takes  place  in  the  course  of  de- 
velopment is  that  the  transverse  mesocolon,  which  is  at 
first  entirely  independent,  finally  becomes  united  with 
the  posterior  fold  of  the  great  omentum,  so  that  it  appears 
to  be  embraced  by  it.  This  is  apparently  the  result  of 
close  application  of  the  two  surfaces.  The  earlier  and 
later  conditions  are  shown  in  Fig.  2843,  A  and  B. 


Having  thus  seen  how  this  complicated  membrane  is 
formed  from  a  simple  beginning,  it  remains  to  consider 
more  attentively  some  general  points  and  the  special 
anatomy  of  the  different  regions. 

The  general  character  of  the  membrane  should  be  re- 
membered, for  it  is  upon  this  that  its  peculiarities  de- 
pend. In  structure  it  is  essentially  connective  tissue,  a 
tine  plexus  of  white  fibres  superficially  and  a  considera- 
ble number  of  elastic  fibres  deeper.  This  gives  it  its  ex- 
tensibility and  adaptability.  No  matter  how  much  the 
abdomen  may  be  distended  by  pregnancy  or  by  ascites, 
the  peritoneum  returns  to  its  normal  size  when  the 
distending  body  is  removed  When  organs  are  dis- 
placed the  peritoneum  stretches  and  follows  them; 
when  they  return  to  position  it  returns  also,  its  elas- 
ticity enabling  it  to  do  this  without  wrinkling. 
Hence  it  occurs  that  the  so-called  cavity  of  the  peri- 
toneum is  only  a  virtual  one,  for  when  the  organs 
are  in  a  state  of  health,  the  parietal  and  visceral  lay- 
ers are  closely  applied  to  each  other.  Iu  case  of 
effusion  into  the  sac  the  layers  are  at  once  separated 
and  the  cavity  becomes  real.  The  membrane  is 
extremely  rich  in  blood-vessels  ;  in  fact,  they  are 
formed  in  it  with  great  rapidity,  and  while  light 
gray  in  appearance  when  in  an  inactive  state,  it  be- 
comes quickly  reddened  by  inflammation.  Besides 
the  blood-vessels  there  are  great  numbers  of  lymph- 
atics. All  this  makes  it  particularly  liable  to  inflam- 
matory processes,  and  although  surgeons  have  no 
longer  that  extreme  dread  of  interference  with  it  that 
was  the  rule  before  the  advent  of  antiseptic  methods,  it 
is  still  considered  important  to  understand  its  relations 
sufficiently  to  make  that  interference  no  more  than  is  ab- 
solutely necessary. 

Different  animals  appear  to  have  different  suscepti- 
bilities with  regard  to  the  propagation  of  inflammation 
in  this  membrane.  The  horse  shares  with  man  the 
great  susceptibility  just  meulioned,  while  the  cow  and 
the  dog  endure  large  wounds  involving  it  without  incur- 
ring serious  risks.  It  is  perhaps  possible  that  individual 
variations  exist  in  man,  as  suggested  by  Tillaux.  One 
reason  for  the  remarkable  properties  which  it  shows  is  its 
peculiar  relations  to  the  lymphatic  system.  Over  the  fibril- 
lary layers  just  described,  there  is,  as  already  mentioned, 
a  layer  of  flat  endothelial  cells  set  together  by  their  edges. 


Fig.  2845. — Germinating  Cells  of  the  Peritoneum. 

In  certain  situations,  especially  on  the  diaphragm,  these 
endothelial  cells  show  areas  which  have  in  them  thicker 
granular  cells,  which  Klein  calls  germinating  cells  (see 
Fig.  284.-)). 

These  frequently  surround  microscopic  orifices  called 
stomata,  which  communicate  with  lymph  sinuses.  The 
descent  of  the  diaphragm  induces  a  kind  of  pumping  or 
suction  action  which  tends  to  draw  into  those  sinuses 
any  fluid  which  may  be  in  the  peritoneal  cavity. 

The  parietal  peritoneum  lies  upon  a  layer  of  loose  con- 
nective tissue  intermingled  with  fat,  which  is  known  as 
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the  subserous  layer  (fascia  endo-abdominalis).  This  has 
an  intimate  connection  with  the  visceral  layer  ofperito 
inn  11 1 .  and  ii   Is  because  of  this  thai    it    is  possible  to 

luce  modifications  In  the  circulation  of  the  stom- 
ach Mini  intestines  by  applying  cups,  leeches,  blisters, 
ami  cataplasms  exU  mall) .  '  Pus  collecting  in  this  loose 
tissue  isapl  to  burrow  extensively,  bul  docs  no)  usually 
cross  the  median  line  behind,  being  arrested  by  the  thick 

esses  of  fascia  which  confine  thi  •   sels  and 

servo  as  their  sheath.     The  a ml  ol  the  subserous  tis 

sue  varies  in  different  localities,  b  iderable  along 

the  abdominal  wall,  over  the  iliac  fossa?,  and  in  the  lum- 
bar region,  forming  there  a  special  invest- 
menl  For  the  kidneys  known  as  the  adipose  h 
capsule,  and  which  Langenbeck  called  the 
lamina  peritonei   exter- 
na.    The  entin    regii  m 

i i  the  duodenum 

dow  d  la  know 


l'n:.  2846.     Diagram  showing  the   Anterior  Wall  of  the  Abdomen  as  viewed  from  the  Inside  after 
■  tnoval  oi  ii..  i  in  Lhe  right  I  im  i-  removed,  on  the  left  it  is  Intact. 

retro  peritoneal  Bpace,  ami  in  certain  oases  there  has  been 
mil  ci  I  hernia  oi  the  intestine  into  it  Over  the  central  ten- 
don "t  the  diaphragm  and  al  the  umbilicus  the  subserous 
layer  is  wanting.  Accumulations  of  Fat  in  this  tissue  may 
produce  rounded  elevations  of  the  peritoneum  known  as 
plies  adiposes,  and  this  subperitoneal  fat  may  be  pushed 
out  between  the  muscles  of  tin-  belly  wall,  forming  an 
adipose  hernia.  In  the  lower  part  oi  the  abdomen  the 
weight  of  the  viscera  in-  caused  the  layer  to  become 
Bomewhat  more  dense  and  to  assume  a  membranous 
form,  h  U  thus  found  in  inguinal  and  crural  hernia', 
forming  what  is  known  as  the  fascia  propria.  Wherethia 
tissue  lines  the  pelvic  cavity  it  is,  of  course,  liable  to  in- 


jury from  pressure  of  the  child's  head  during  delivery, 
and  also  from  bruising  by  instruments.     Ii  is  in  this  tis- 
sue that  occurs  the  inflammatory  affection  known  i 
\  ie  cellulitis. 

In  from  of  the  bladder  the  subperitoneal  lissui 
pecially  loose  and  yielding,  giving  an  opportunity  for 
gan  to  expand  upward.  This  peculiarity  led  Ret 
/ins  to  describe  here  a  "  preperitoneal  cavity"  (cavum 
prseperitoneale,  cavum  Retzii),  which  he  imagined  could 
he  inflated  and  receive  a  considerable  quantity  of  fluid. 
Hyrtl  also  followed  him  and  described  for  this  eavity  i 
mouth   hounded    by   the   semicircular  lines  nl    |)i 

which  be  called  the  porta  vesica'.     The  cavity 
has  im  nal  existence,  being  merely  a  succession 
of  areolar  spaces.     Ne%'ertheless,  cases  are  men- 
tioned trhere  a  catheter,  having  penetrated  the 
wall  of  the  mi  mbranous  portion  of  the  urethra, 
has  passed  up  into  thi8  tissue,  simulating  aa 
ent  ranee  into  the  bladder (Tillaux). 
It    i^    upon   the  anterior  wall  of 
the  abdomen  that  there  are  found 
some  impressions  of  the  peritone- 
um   which    are    of    considerable 
surgical  importance.    These  an  shown 
in  Fig.  2846. 

We  have  first  below,  under  Poupart's 

ligament,  the  impression  corresponding 

to   the   abdominal    end   of   the   <  rural 

canal,  usually  a  mere  dimple  :  this  is  w  here 

a  f<  in-  iral  h<  rnia  pushes  out.     Then  above 

the  ligament  there  are  three  impressions, 

the   inguinal    fossa-,    lying    between    the 

three    folds    which    have 

i  Obliterated  hypo-  l"',n    described.     In    lhe 

gastric  artery,      external  fossa  there  shows 

cmilnnarlincof   a  whitish    cicatrix,   not  ill- 

Donglaa.         frequently     a     somewhat 

Agastric  nrtery.    f untlcl-shapcd    depression 

•  "la  inguinulis).  It  i< 
open  in  foetal  life,  and  is 
the  abdominal  end  of  the 
inguinal  canal  tin 
which  the  teslis  desct  tid- 
ed. When  a  hernia  pushes 
through  here  the  depres- 
sion becomes  an  opening, 
the  internal  al  dominal 
ring.  A  hernia  here  is 
exU  null ,  being  to  the  outer 
Vas  deferens.   •v'l'('  °1    ''"'   epigastric  ar- 

'  tery. 

The  middle  fi  ^n  corre- 
sponds   internally   to    the 
{Obturator  external   abdominal    ring 

artery.        oxlernaily  :  a  hernia  push- 

ing  through  here  is  called 
direct  or  internal,  being  on  the  in- 
ner Bide  of  the  epigastric  artery. 

The  internal  fossa  is  not  apparent 
when     the    Madder    is    distended. 
Hernia  is  extremely  rare  here,  and 
when    it    docs  occur  is  not   usually 
distinguished  from  a  direct  hernia. 
though  some  authors  call  it  internal 
oblique,  as  ii  has  to  take  an  oblique 
course  outward  to  reach  i  lie: scrotum. 
The  umbilicus  appears,  when  viewed   from   its  peri- 
toneal side,  as  a  depression  with  a  ring-like  edge,  deeper 
above  than  below,  from  which  diverge  the  four  folds  of 
peritoneum  already  described,  three  descending  to  the 
bladder,  one  ascending  to  the  liver.     As  ii  is  here  that 
all  the  tissues  of  the  body-wall  are  soldered  together,  a 
real  umbilical  hernia  can  have   no  fascia  propria,  but  the 
peritoneal  covering  must  be  immediately  next  the  fibrous 
tissue  which   represents  the   muscles  (1t   ibe  body  wall. 
Congenital   hernia'  usually  arise  from  some  defect  in  the 
closure  of  ihe  body-walls  at  the  umbilicus,  and  therefore 
pass  diii  cily  through  the  riug  between  the  three  con- 
verging vessels,  while  acquired  hernia — which  are  caused 
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Peritoneum. 
Peritoneum. 


Right  lateral  liga 
meat  of  liver. 


by  pressure,  and  particularly  from  repeated  pregnancies, 
— usually  pass  out  above  tbe  umbilical  vein. 

Passing  up  along  the  wall,  tbe  peritoneum  is  finally  re- 
flected upon  the  surface  of  the  diaphragm.  There  is 
here  also  a  weak  spot  in  tbe  wall,  between  that  portion  of 
the  diaphragm  which  is  attached  to  the  sternum  and  that 
which  goes  to  the  ribs.  Not  infrequently  tbe  pleura  and 
the  peritoneum  are  here  brought  together. 

Ou  consulting  Figs.    2843   and   2847   it   will   be   seen 
that  a  considerable  portion  of 
the  diaphragmatic   surface    is 
bare  "f  peritoneum.     The  an- 
terior sheet  is  reflected  from  the  dia- 
phragm upon  the  convex  surface  of 
the  liver,  and  in  a   similar  way 
the  sheet  from  behind  is  also  re- 
flected upon  tbe  pos- 
terior upper  edge  of 
that  viscus.     These 
together  form    the 
coronary  ligament. 
Between   its   folds 

Vena  cava  inferior 

(Esophagus 

Right  phrenic  artery. . . . 

'Covmiary  artery (L 

Hepatic  artery 
Splenic  artery 

Pancreas, 

Superior  mesenteric) 

artery.  j 
Duodenum,  third  part.. 
Aorta 

Duodenum,  second  part. 
Right  and  left  kidneys.. 


or  transverse  fissure  where  the  vessels  enter,  meeting  here 
the  other  layer  which  has  approached  it  from  behind. 

In  its  course  it  is  reflected  over  the  gall-bladder,  which 
is  usually  invested  only  as  to  its  fundus  and  inferior 
surface,  the  upper  surface  being  attached  to  the  liver  by 
connective  tissue.  In  some  individuals,  however,  the  in- 
vestment is  complete,  a  mesocyst  is  formed,  and  the  gall- 
bladder becomes  somewhat  movable,  as  is  the  case  in 
some  lower  animals.     This  thick  sheet  passes  off  on  the 

Left  lateral  liga-     ^    ,0   ,th«    kidDeV.   f°™JDg   the    he- 

ment  of  liver,  pato-renal  ligament,  which  with  the 
right  lateral  ligament  forms  a  pocket, 
the  hepato-reual  recess,  in  which  the  end  of 
the  right  lobe  of  the  liver  lies. 
A  somewhat  similar  arrange- 
ment is  found  on  the  left  side. 
From  tbe   left  lateral  ligament 


Peritoneum. 
.Subserous  tissue. 


Left  colic  artery 
Right  colic  artery 
Vasa  intestini  tenuis 


Sigmoid   artery 
Superior   h  113  nor.  ) 
rhoidal  artery.          J 
Common  iiiac  artery 


Interna',  iliac  artery 

External  iliac  artery  . 

Epigastric  artery 
Bladder 


and  at  the  point 
where  the  suspen- 
sory ligament  joins 
it,  is  found  the  in- 
ferior vena  cava. 
Laterally  it  is  pro- 
longed at  either  end  to  taper- 
ing folds,  called  the  triangu- 
lar or  lateral  ligaments  of  The 
liver.  Of  these  the  left  late- 
ral is  by  far  the  best  marked, 
and  contains  tbe  left  hepatic 
vein.  It  is  in  this  that  are  usually  found  some  remains 
of  the  former  large  relative  size  of  the  liver;  the  reduc- 
tion of  its  volume  having  left  here  some  remains  of  bile- 
ducts  vasa  aberrantia),  and  there  being  frequently  bursa' 
formed  (Bh.  phrenico-hepaticae.) 

From  the  coronary  ligament  the  peritoneum  is  reflected 
upon  the  upper  and  under  surfaces  of  the  liver.  The 
sheet  clothing  the  upper  surface  turns  around  the  ante- 
rior edge,  and  thence  along  the  under  surface  to  the  porta 


liga- 


j  Gastro-  splenic  omen- 

(  trim. 

. . .  Foramen  of  Winslow. 

,.  .Duodenum,  first  part. 

,.  .Costo-colic   ligament. 

, ..Duodeno-jejunal  fold. 

..Transverse  mesocolon. 

Bare  surface    for    de- 
scending colon. 

Mesentery. 


j  Bare    surface    for   as- 
t         cending  colon. 


—  Sigmoid  mesocolon. 

(  Bare    surface    for    as- 
cending colon. 

'Mesorectum. 

J  Hare  su  rf ace  for  sec- 
ond portion  of  rectum. 
J  Hypogastric  fold  of 
I  bladder. 

a  fold  which  represents  the  be- 
ginning of  the  mesogastrium 
is  reflected  to  the  cardiac  end 
of  the  stomach.  It  is  known 
as  the  gastro  phrenic  ligament. 
Still  farther  to  the  left  another 
fold  passes  down  upon  the  kid- 
ney, and  thence  to  the  spleen. 
This,  the  spleno-phrenie  (also 
called  splenorenal  ligament, 
suspensory     ligament     of     the 


Fig.  2S47.— Diagram  showing  the  Posterior  Wall  of  the  Abdomen  Spleen),  may  be  seen  in  the  (lia- 
with  the  Lines  wheie  the  Parietal  Layer  of  the  Peritoneum  is  re-  o-ram  Fi'r  "'H44  Still  farther 
fleeted  upon  the  Viscera.  *  '        °'   7  ,,    "     .  , 


over  toward  the  side  a  process 
of  peritoneum  passes  off  the  loweredgeof  the  diaphragm 
to  the  transverse  mesocolon.  This,  the  phreno-colic  liga- 
ment (Fig.  2847),  forms  the  splenic  recess  (saccus  lienalis), 

in  which  lodges  the  spleen.      Indeed,  this   little  shelf-like 

pocket  affords  real  support,  as  may  be  seen  in  those  cases 
in  which  the  spleen  becomes  dislodged  from  it.  Through 
the  si  retching  of  the  gastro  splenic  omentum  it  may  then 
become  so  far  displaced  as  to  be  found  in  the  right  iliac 
fossa,  and  other  far  removed  regions  of  the  abdomen. 
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Aj  has  been  mentioned,  the  anterior  and  posterior  in- 
resting  layers  of  the  liver  unci  at  the  transverse  fissure 
of  thai  organ  From  thence  they  pass  to  the  lesser  curva- 
ture of  the  stomach  as  the  e  ttic  or  lesser  omen- 
tum  (sei  Pi  2848)  Aiter  investing  the  stomach,  these 
two  layi  ra  pass  down  in  a  i  known  as  the  great 
omentum,  then  upward  again  to  invest  the  colon,  and 
back  i"  the  -pine  as  mesocolon  transversum.  In  the  fe- 
tus, as  before  mentioned,  the  ascending  layer  may  be 
traced  back  to  the  spine  independently.  The  omental 
thus  enclosed  Is  a  network  of  vessels  with  considera- 
ble quantities  of  fat  li  raries  considerably  in  size,  ap- 
pearance, aud  situation,  and  indeed  it  owe-  its  Dame  to 
this  variability,  which  man  Bhares  with  the  lower  animals  ; 
for  it  was  upon  it  that  the  baruspices  relied  principally 
foi  theii  ins  hence  omentum,  from  omen. 
li  m:i\  app  'i  as  a  broad  apron,  nearly  concealing  the 
entire  abdominal  contents ;  or  ii  may  in- small,  reduced, 
and  shoved  up  so  as  to  leave  the  intestines  almost  entirely 
exposed  .  or  it  may  he  partly  concealed  among  the  convo- 
lutions of  the  small  intestine.  Hyrtl  thinks  that  a  con- 
siderable displacement  is  usually  found  with  those  who 
have  had  a  severe  struggle  in  the  death  agony.  It  is  fre- 
quently found  in  a  hernial  sac  ;  always,  ii  is  said,  in  um- 
bilical   hernia  when    DOl    Congenital.      In   eases  of  ascites 

it  i-  usually  Boated  upward,  and  it  may  plug  up  the  in- 
cision  made  for  tapping.  It  may  become  attached  by 
inflammatory  adhesions,  giving  rise  to  bands  which  may 
confine  a  knuckle  of  intestine,  and  thus  occasion  a 
concealed  hernia.     The  omental  sac  is  usually  incom 

plete  in  adults,  as  the  endothelium  thins  away  and  disap- 
pears in  spots,  leaving  openings  so  that  what  remains  is 
a  mesh  work  rather  than  a  sac.  On  the  other  hand,  cases 
have  been  reported  in  which  it  remained  thick  and  strong, 
and  in  which,  the  foramen  of  Winslow  becoming  occluded 
h\  inflammatory  action,  there  remained  a  complete  sac 
filled  with  dropsical  effusion  (hydrops  saccatus).  [?Mal- 
gaigne.] 

At  the  fundus  of  the  stomach,  on  the  left  side  of  the 
omental  sac.  the    peritoneum    meets   the  v;ini   hrevia  and 

the  splenic  vessels,  and  passes  over  them  to  the  spleen, 
which  it  invests,  and  then  returns,  forming  the  gastro 
splenic  omentum  (see  Fig.  2844).     From  the  lower  part 

Of  this  a  fold  passes  tO  the  tail  of  the  pancreas  and  the 
wall  :  pancreatico  splenic  ligament).  A  similar  fold  on 
ill  right  side  passes  over  the  coronary  artery  obliquely, 
from  the  cardiac  orifice  of  the  stomach  to  the  pancreas 
(gaslro-pancreatic  ligament),  and  divides  the  cavity  of 
the  sac  into  a  small  upper  region  behind  the  liver  and 
the  lesser  omentum,  and  a  large  lower  one  behind  the 
stomach  and  great  omentum. 

We  have  now  reached  the  body-wall  behind  at  the  at- 
tachment of  the  transverse  mesocolon.  Here  the  duo- 
denum is  closely  bound  down  against  the  spine,  and  the 
hepato- duodenal  ligament  passes  to  the  liver  over  the 
hepatic  vessels,  forming  the  anterior  and  lower  border 
of  the  foramen  ol  Winslow  (see  Fig.  '.2*47). 

The  duodenum  is  supposed  to  end  at  the  commence- 
ment of  the  mesentery,  which  is  the  origin  of  the  supe- 
rior mesenteric  artery.  It  is  a!  this  point  that  TreitZ  dis- 
covered a  considerable  bundle  of  muscular  fibres  passing 
back  from  tin-  muscular  coal  of  the  duodenum  to  the 
<  celiac  axis  and  superior  mesenteric  arteries.  This  "  sus- 
pensorj  muscle  of  the  duodenum"  is  to  lie  regarded  as 
of  the  same  nature  a-  the  subperitoneal  sheet  of  muscle- 
fibres  found  in  some  vertebrates,  especially  near  the  gen- 
iial  organs.  Similar  traces  of  muscle  fibres  are  found 
in  the  broad  ligament  of  the  uterus,  and  in  the  ileo  cecal 
fold  hereafter  to  be  mentioned. 

The  pulling  over  of  the  duodenum  causes  the  peri- 
toneum to  be  thrown  into  relief  over  the  superior  mesen- 
teric vein  as  it  passes  upward  to  form  the  portal  This 
fold   is  united  with  another  made  by  the  left  colic  artery 

from  the  inferior  mesenteric.     The  two  pa--  from  the 
denum  to  the  jejunum,  and  ate  known  collectively 

as  the  diiodeiio  jejunal  fold.  The  little  pocket  which 
lies  behind  this  (duodenojejunal  recess)  i-  notable  tor 
being  an  occasional  seat  ot  concealed  henna.     It  ha-  tx  I  n 

Been  sufficiently  large  to  contain  the  entire  small  intestine, 


which  therefore  had  a  special  sac  of  its  own.  This  sac 
was   formed,  of  course,  by  a  hollowing  out  of  the  loose 

tissue  of  the  retro  peritoneal  space. 

With  the  Buperior  mesenteric  artery,  at  about  tie 

Ond  lumbar  vertebra,  the  mesentery  begins,  It-  attached 
part  or  root  extends  down  and  to  the  right  to  the  sacro- 
iliac joint,  where  it  unites  with  the  ascending  coli 

5847),  The  abdomen  i-  thus  incompletely  divided 
into  a  right  and  hit  space,  and  an  effusion  upon  the  right 
will  pa--  to  the  right  iliac  fossa  only,  while  one  on  the 
left  will  descend  into  the  pelvis.  As  the  folds  of  the  In- 
testine are  many  time-  larger  than  the  root,  the  n 
tery  is  plaited  and  ruffled  very  much  like  the  shirt-front 
am!  cull's  worn  by  our  grandfathers,  and  the  French 
anatomists  sometimes  -peak  oi  it  as  "la  manchette."  It 
contains  fat.  mucus,  blood-vessels,  nerves,  and  absorbents, 
besides  many  lymphatic  (mesenteric)  -lands.  It  will 
be  remembered  that  ii  was  in  the  mesentery  that  Aselliui 

first  discovered    the   lymphatics,    or,    as    they    were    tirst 

called,  chyle-ducts. 

It  is  to  the  length  of  the  mesentery  that  the  intestine 
owe-  its  g^eat  mobility.     In  cases  of  very  large  hernia, 

the  -ut  has  been  know  n  to  pass  downward  as  far  as  the 
knee-.  It  i-  said  that  fat  i-  not  found  in  the  mesentery 
until  the  seventh  or  eighth  month  of  fetal  life,  and  that 
this  i-  of  value  in  determining  the  age  of  a  fetus.     Til- 

lau\  states  that  there  is  within  the  ine-entery  a  consider- 
able number  of  muscular  fibres,  and  explains  thus  the 
withdrawal  of  the  intestine  from  tin-  abdominal  oritice, 
which  takes  place  when  an  artificial  anus  is  formed. 

The  ascending  and  descending  colon  an-  invested  by 
peritoneum  only  on  their  anterior  surfaces  when  dis- 
tended, but  when  contracted  they  may  appear  entirely 
invested,  oreven  to  have  a  short  mesocolon.     The  caecum 

is  usually  completely  ilive-ted.  a-  i-  al-o  the  vermiform 
process,  which  has  a  little  fold  running  out  to  it  from  the 
mesentery,  known  as  the  mesenteriolum.  From  the 
ileum  to  the  caecum  passes  the  ileo-csecal  fold,  which 
forms,  with  the  mesenteriolum,  a  little  pouch,  the  ileo- 
cecal, which  may  become  sufficiently  enlarged  to  receive 
a  knuckle  of  inte-tine. 

At  the  sigmoid  flexure  the  inte-tine  becomes  freer,  and 
possesses  again  a  mesocolon,  while  at  the  rectum  it 
gradually  disappears  in  the  pelvic  cavity,  its  investment 
leaving  it  gradually  first  behind,  then  on  the  sides,  then 
altogether,  making  a  triangular  fold,  the  mesorectum. 

From  this  portion  of  the  wall  the  peritoneum  is  in  the 
male  reflected  forward  on  to  the  bladder,  forming  the 
rectovesical  pouch  ;  in  the  female  upon  the  vagina  and 
uterus,  forming  the  recto-vaginal  pouch  (also  called  rec- 
to-uterine, or  pouch  of  Douglas),  limited  on  the  sides  hy 
semi-lunar  folds  containing  muscular  fibres  (retractom 
uteri  of  I.uschkai,  which  pass  from  the  uterus  back  to  the 
Sacrum.  The  rectovaginal  pouch  may  contain  a  coil  of 
intestine,  and  being  the  most  dependent  portion,  usually 
collects  any  effusion  from  the  left  side  of  the  abdominal 
cavity.     From  the  sides  of  the  uterus  the  peritoneum 

passes  in  broad  folds  (broad  ligaments)  outward  to  the  sa- 
oro  iliac  joints.  These  contain  the  annexes  of  the  uterus, 
ovaries.  Fallopian  tubes,  roundligamenl  of  the  ovary,  etc. 
That  portion  of  the  upper  region  not  occupied  by  the 
Fallopian  tubes  is  known  as  the  infundibulo-pelvic  liga- 
ment. 

From  the  anterior  portion  of  the  uterus  the  peritoneum 
is  reflected  upon  the  bladder,  forming  the  vesico-uterine 
pouch.  In  ordinary  conditions  of  the  uterus  this  is 
merely  a  slit,  the  walls  being  approximated,  but  in  retro- 
version it  may  be  sufficiently  enlarged  to  receive  a  coil 
of  intestine,  and  care  should,  therefore,  be  used  in  operat- 
ing in  this  region. 

The  course  of  the  peritoneum  from  the  bladder  to  the 
anterior  wall  has  been  described.  Laterally  it  passes 
outward,  forming  folds  which  are  known  as  the  lateral 
false  ligaments,  It  should  be  noted  that  when  the  blad- 
der  is   distended,  it    is  practicable   to  enter   it   above  the 

pubis  without  wounding  the  peritoneum.  The  operation 
of  supra-pubic  lithotomy  was  formerly  more  used  than 
it  is  at  present. 

Frank  Baker. 
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PERITONITIS,  ACUTE   AND   CHRONIC  (Ft.,  Peri- 

tonite  Aigue,  Peritonite  Chronique  ;  Ger.  Acute  Baueh- 
fellentziindung,  Chronische  Bauchfellentzundung). 

I.  Acute  Peritonitis. 

Acute  peritonitis  must  be  described  under  the  two  head- 
ings of  Diffuse  and  Localized,  or  Circumscribed. 

Acute  Diffuse  Peritonitis. — The  peritoneum  being 
the  largest  serous  surface  in  the  body,  its  inflammation 
assumes  a  high  degree  of  importance.  When  the  inflam- 
matory action  is  at  all  extensive,  the  condition  is  a  very 
grave  one. 

Etiology. — Probably  it  may  occur  idiopathically.  This 
is  certainly  very  rare,  but  an  attempt  to  prove  the  nega- 
tive of  this  statement  will  be  found  to  be  a  very  difficult 
undertaking. 

The  more  carefully  the  autopsies  of  these  cases  are 
■conducted,  the  more  frequently  will  some  obscure  under- 
lying cause  be  determined,  as  is  being  shown  by  reported 
•cases  every  day.  Still  cases  have  occurred,  in  the  hands 
of  very  competent  and  careful  observers,  where  no  possi- 
ble cause  could  be  found  after  the  most  exhaustive  re- 
search. I  have  met  with  a  few  examples  of  this  kind. 
Until  we  have  further  light,  we  must  allow  for  the  rare 
occurrence  of  the  disease  idiopathically. 

At  present  it  is  impossible  to  explain  the  reason  why 
it  is  so  rare  to  have  idiopathic  inflammation  of  the  peri- 
toneum, and  why  idiopathic  inflammation  of  other  serous 
surfaces — pleura  especially — is  so  frequent. 

Idiopathic  peritonitis  has  been  attributed  to  cold,  inju- 
dicious diet,  etc.,  but  the  operation  of  such  influences  is 
very  problematical.  A  peritonitis  may  be  set  up  by  the 
irritation  of  various  diseased  processes.  It  may  be  thus 
called  into  activity  by  mechanical  pressure  or  friction  of 
a  tumor,  by  an  enlarged  cancerous  organ,  by  an  accumula- 
tion in  the  bowels,  or  by  inflammation  and  its  results  in 
subjacent  parts.  In  this  way,  a  strangulated  hernia  or 
intestinal  obstruction  may  cause  a  very  severe  form  of 
peritonitis. 

The  exciting  cause  may,  at  the  autopsy,  be  very  evi- 
dent, while,  on  the  other  hand,  it  may  require  the  closest 
.scrutiny  for  its  discovery. 

A  ruptured  gland  may  originate  the  whole  mischief, 
and  yet  readily  escape  detection.  It  is,  moreover,  possi- 
ble for  inflammation  to  extend  through  the  diaphragm 
from  the  pleura  or  pericardium,  although  this  is  very 
rare. 

Peritonitis  is  often  due  to  perforation  or  rupture  of 
some  parts  or  organs.  The  forms  of  perforation  are 
chiefly  as  follows  :  Of  hollow  viscera,  with  escape  of 
•contents  ;  of  solid  organs  which  have  undergone  soften- 
ing and  ruptured  ;  of  collections  of  fluid  or  pus  in  con- 
nection with  some  neighboring  parts,  or  with  the  peri- 
toneum itself;  of  collections  of  fluid  in  the  chest  {e.g. , 
empyema,  hydatid  cysts,  etc.).  The  inflammation  in 
these  cases  depends  upon  the  irritation  produced  by  the 
contact  of  gases  and  fluids  with  the  peritoneal  surface — 
the  most  virulent  being  urine,  putrid  pus,  and  gangren- 
ous ichor. 

Traumatism  may  cause  peritonitis.  As  regards  wounds 
of  the  peritoneum,  the  wonderful  success  of  modern  ab- 
dominal surgery  has  removed  the  fear  of  cutting  into  this 
membrane  which  our  forefathers  held,  and  has  clearly 
demonstrated  that  the  peritonitis  which  so  frequently 
followed  operative  procedures  was,  in  reality,  due  to  the 
entrance  of  septic  matters. 

Peritonitis  almost  surely  follows  severe  injuries  (lacer- 
ated wounds)  of  the  peritoneum. 

Violent  blows  upon  the  abdomen  may  cause  peritonitis 
through  ruptures  of  blood-vessels,  or  without  the  inter- 
vention of  such  an  accident. 

I  have  seen  an  example  of  the  latter.  A  young  man, 
while  playing  foot-ball,  received  a  severe  blow  in  the  ab- 
domen. General  peritonitis  developed  rapidly,  which 
proved  fatal  in  a  few  days. 

•  Diseased  conditions  of  the  blood  are  frequent  causes  of 
secondary  peritonitis.  The  chief  of  these  are  septicaemia, 
pyaemia  (puerperal  peritonitis),  Bright's  disease,  the 
eruptive  fevers,  especially  small-pox,  and  perhaps  rheu- 


matism. It  is  a  remarkable  fact  that  peritonitis  from 
rheumatism  runs  a  very  favorable  course. 

Among  the  predisposing  causes  musl  l»-  reckoned  sex. 
It  is  much  more  frequent  in  females  than  in  males,  owing 
to  the  complicated  structures  in  the  pelvic  cavity  of  the 
former.  As  regards  age,  the  disease  is  not  frequent  in 
children.  It  is,  however,  not  rare  in  infants  from  infec- 
tion being  carried  by  the  umbilical  veins.  It  occurs 
during  intrauterine  life. 

Previous  attacks  predispose  to  peritonitis. 

Pathological  Anatomy. — On  opening  the  abdomen  the 
condition  most  uniformly  present  is  that  of  very  great 
distention  of  the  large  and  small  intestines  by  gas.  The 
peritoneum  is  injected,  perhaps  moderately,  more  often 
in  an  intense  degree.     Extravasations  occur  in  spots. 

The  injection  is  found  to  vary  at  different  parts,  being 
most  severe  in  the  locality  where  the  inflammation  orig- 
inal!. Plastic  lymph  is  seen  covering,  in  greater  or  less 
extent,  the  membrane  upon  which  it  forms  a  thin,  gray- 
ish-yellow covering,  readily  detectable  and  loosely  con- 
necting adjacent  parts  together.  Blood-stained  serous 
fluid  is  early  poured  out.  This  serum  may  go  on  col- 
lecting until  found  in  very  considerable  quantities — so- 
called  exudative  peritonitis.  When  plastic  lymph  is  in 
excess  and  the  quantity  of  serum  slight,  we  have  the  so- 
called  adhesive  peritonitis. 

Small  collections  of  pus  are  frequently  found  between 
matted  knuckles  of  intestine.  Pus  formation  in  the 
structure  of  the  peritoneum  is  very  rare.  Gangrene  is 
seldom  seen,  except  in  patches  from  twisting  of  the 
bowel,  and  when  the  peritonitis  has  arisen  from  a  foul 
abscess  or  from  urinary  or  faecal  infiltration. 

The  effused  matters  in  peritonitis  vary  much  both  in 
quantity  and  in  quality. 

The  fluid  in  the  abdomen  may  be  limited  to  a  few 
ounces,  or  it  may  be  so  excessive  as  to  displace  the  dia- 
phragm and  abdominal  organs. 

In  the  dry  form  we  find  an  extensive  continuous  false 
membrane  investing  the  abdominal  viscera.  As  the  dis- 
ease advances,  connective-tissue  formation  goes  on  and 
results  in  adhesions  between  coils  of  intestines  and  organs. 

Adhesions  may  be  permanent,  or,  owing  to  the  great 
mobility  of  the  abdominal  viscera,  they  may  be  separated, 
stretched,  or  reduced  to  mere  cords  or  bands. 

Adhesions  may  subsequently  give  rise  to  various  dis- 
turbances of  function  owing  to  constriction  or  displace- 
ment of  parts  included  within  their  grasp.  In  the  most 
exaggerated  cases,  false  membrane  binds  the  whole  of  the 
abdominal  viscera  together  till  they  are  all  smelted  indis- 
solubly  in  a  mass  the  one  with  the  other.  Small  quanti- 
ties of  fluid  may  be  found  in  meshes  of  the  false  mem- 
brane, and  sometimes  this  latter  undergoes  calcification. 
In  the  exudative  form  we  find  liquid  effusions  mainly  of 
two  kinds,  sero-fibrinous  (or  even  serous  only)  and  puru- 
lent. In  the  non-purulent  form,  there  is  generally  a 
fluid  more  or  less  opaque,  greenish  or  milky,  and  con- 
taining floating  masses  and  flakes  of  lymph.  The  quan- 
tity of  serum  is  often  very  great,  measuring  several 
quarts.  If  the  fluid  be  reabsorbed,  as  it  may  be,  then  ad- 
hesive changes  go  on,  as  described  in  the  originally  dry 
form. 

In  the  purulent  effusion  there  is  great  variety  in  the 
quality  of  the  liquid  :  sometimes  it  is  only  a  thin,  turbid, 
purulent  fluid,  at  other  times  it  is  a  thick,  soft,  creamy 
pus.  As  regards  quantity,  the  thinner  fluids  are  usually 
copious,  while  the  more  inspissated  arc  much  less  in 
amount.  The  fluid  usually  gravitates  to  the  lower  and 
back  part  of  the  abdomen.  Many  exceptions  to  this  rule 
are  observed,  owing  to  adhesions,  etc. 

When  purulent  collections  are  long  delayed  in  certain 
parts  ulcerations  of  the  peritoneum  are  apt  to  occur, 
with  possibly  perforations  into  hollow  organs. 

If  an  attack  of  purulent  peritonitis  does  not  prove  rap- 
idly fatal,  a  more  chronic  inflammation  continues  and 
leads  to  the  formation  of  pouches  and  sacs  which  remain 
filled  with  pus.  Fistulous  openings  may  be  found  by 
which  pus  has  discharged  either  into  some  of  the  hollow 
viscera  or  through  the  parietes.  In  the  latter  event  the 
commonest  situation  is  at  the  umbilicus. 
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Symptoms. — The  onset  of  acute  peritonitis  is  generally 

well  marked,  it  being  rare  to  meel  with  anj   prodromal 

iptoms.     In  \> -r\  acute  cases  there  maj  be  an  initial 

!,  but  tlii—  i-  unusual.     Pain  Bets  in  at  once.    This  is 

I  common I3  located  in  Bom<    particular  part  oi  the 

abdomen,  but  it  rapidly  spreads o\ er  a  lai ge  ana.     It  may 

be  general  from  the  outset,     The  fact  oi  peritonitis  be 

ing  30  of  ten  secondary  toother  intra-abdominal  dis< 

causes  it-  early  symptoms  to  b<    frequently  modified  or 

masked  by  those  already  existing. 

The  degree  of  pain  is  most  c monly  great,  and  very 

ofti  11  ii-  intensity  is  extraordinary.  Ii  is  variously  de- 
scribed as  lint,  burning,  boring,  etc.  From  time  to  time 
it  is  increased  bj  the  spasmodic  movements  of  the  intes- 
tines The  abdomen  is  found  verj  tender.  In  well- 
marked  cases  ii  is  bo  tender  that  the  slightest  touch  or  the 
least  attempt  at  movement  of  the  body  causes  great  suf- 
fering. In  consequence  of  this,  the  position  generally 
assumed  is  upon  the  back,  with  the  knees  drawn  up  so 
as  to  relax  the  muscles  of  1  ii<-  parietcs. 

Depression  of  the  diaphragm  is  very  limited,  and  the 
respiratory  movements  become  shallow  and  wholly  of 
the  costal  type  Full  inspirations,  coughing,  and  Bneez- 
are  carefully  avoided.  There  is  complete  loss  of  ap- 
petite  and  great  thirst.  The  tongue  is  furred,  soon  as 
Burning  a  red  and  irritable  appearance.  It  heroines  very 
dry.     A  bitter,  disagreeable  taste  is  complained  of . 

The  faeial  expression  becomes  Bingularly  altered,  giv- 
ing a  striking  appearance  to  the  physiognomy,  which  is 
of  the  highest  diagnostic  importance.  The  features  be- 
come drawn   and   sunken,  while   the   nose  look-   pointed 

and  pinched.    The  eyeballs  seem  to  fall  hack  in  their 
sockets.    The  expression  is  one  of  pain  and  anxiety.   The 
voice  becomes  »  eak, 
Vomiting  is  seldom  absent.     It  may  occur  at  once,  or 

at  any  rate  is  likely  to  show  itself  early  and  is  a  promi- 
nent symptom.  The  vomited  matters  will  be  at  first  the 
ordinary  contents  of  the  stomach,  then  mucus  with  bile, 
ami  later  matters  which  are  largely  composed  of  bile  and 
present  a  grass  green  color.  In  the  later  stages  stercora- 
ceous  vomiting  may  set  in. 

The  irritability  of  the  stomach  is  often  very  great,  for 
when  the  vomiting  has  lasted  some  time  there  may  he  in- 
stant rejectii I  everything  that  is  taken,  both  solid  and 

liquid.  The  act  then  comes  to  be  mole  like  constant 
crucial  ion  of  gas  and  small  quantities  of  fluid  than  actual 
retching.  When  this  is  the  case,  the  patient  is  very  apt 
to  be  annoyed  by  persistent  hiccough.  Thirst,  more  or 
less  present  at  all  times,  becomes  urgent  as  the  vomiting 
continue-,  and  frequently  is  most  tormenting,  impossible 
as  it  is  to  allay  it,  owing  to  the  irritable  condition  of  the 
stomach. 

The  abdomen  tends  to  become  distended  to  a  greater 
or  less  extent  This  tympanites  may  show  itself  very 
early,  and  depends,  for  a  time  at  any  rate,  a  good  deal 
upon  the  flaccidity  of  the  abdominal  walls.  The  tension 
ot  the  parietes  becomes  very  perceptible  to  the  examin- 
ing hand,  and  is  usually  involuntarily  increased  upon 
palpation. 

\\  Inn  the  tympanites  is  very  considerable,  it  is  some- 
times possible  to  observe  the  outline  of  certain  of  the 
folds  of  intestines,  and  to  recognize  in  them  the  peri- 
staltic twitchinga  accompanied  by  rumblings,  This  phe- 
nomenon, however,  will  not  be  mcl  with  in  that  remark 
able  fashion  in  which  ii  is  found  in  case-   o|    obstruction 

or  constriction  of  the  intestines, 

Gaseous  hyperdistention  oi  the  abdomen  may  lead  to 
much  displacement  of  the  diaphragm,  crowding  ol  the 
lungs,  and  pushing  of  the  heart's  apex  a  space  or  more 
ab  n  e  Its  normal  situation 

Percussion,  of  course,  yields  a  deep,  resonant,  tym- 
panitic note,  limited  to  ihe  abdominal  n  I  the 
meteorism  be  moderate,  and  not  extending  much  beyond 
the  normal  limits.  The  most  constant  condition  01  the 
bowels  is  constipation,  moderate  purgatives  failing  to  act. 
To  this  rule  there  are  exceptions,  and  ii  i-  ssible 
to  have  diarrhoea  present,  but  this  is  very  unusual. 

The  urine  has  the  characters  common  to  i<  brile  urines. 
It  is  usually   markedly    diminished,  and  may  even   be 


suppressed.  There  may  be  frequent  ami  even  painful' 
micturition  at  first,  while  retention  is  very  apt  to  follow. 

The  temperature  generally  rises,  perhaps  to  several 
degrees,  marking  considerable  fever,  and  continues  high 
(with  fluctuations)  perhaps  till  near,  or  up  to.  the  end. 
To  this  general  Btatement,  however,  there  are  manj 
ceptions.  There  may  be  only  very  slight  elevation  of 
temperature,  even  in  severe  case-  involving  the  scr- 
oll- membrane  very  extensively.  Indeed,  I  have  seen 
cases  of  fatal  suppurative  peritonitis  running  the  greater 
part  of  their  course  with  a  temperature  either  normal  or 
only  fractionally  above  or  below  normal.  Such  obser- 
vations sometimes  come  to  have  an  important  bearing 
upon  the  diagnosis,  lor  ii  i-  a  common  impression  that 
this  serious  disease,  being  inflammatory  in  its  nature, 
necessarily  produces  Borne  disturbance  in  the  body  tem- 
perature. 

The  pulse  i-  very  frequent,  often  reaching  from  130 
to  1-10  in  the  minute.  It  i-  a  small,  hard  pulse,  hence 
called  "  wiry."  Before  death  it  b<  comes  extremely  rapid 
and  very  weak.  In  exceptional  cases  the  pulse  iii  acute 
peritonitis  does  not  present  any  special  charact*  re. 

Effusion  is  probably  always  present,  but  quite  fre- 
quently in  such  a  small  amount  that  its  recognition  is 
impossible.  The  liquid  will  follow  the  general  law,  be- 
ing found  in  the  most  dependent  parts  of  the  abdomen, 
and  presenting  indications  of  mobility. 

Consciousness  generally  remains  clear,  often  painfully 
so.  until  the  end  approaches,  but  delirium  may  show  it- 
self in  the  later  Stages.  In  a  number  of  cases  delirium  is 
probably  due  to  the  narcotics  employed  in  the  treatment 

As  regards  the   probable   result,    it    must     be  said    that 

acute  diffuse  peritonitis  is  always  severe  and  often  dan- 
gerous. The  least  dangerous  is  the  form  with  plastic 
effusion;  the  mostso,that  presenting  an  abundant  puru- 
lent fluid. 

Physical  Signs. — These  are  of  much  importance,  and 
therefore  demand  special  notice. 

Fulness  of  the  abdomen  will  not  be  observed  at  first, 
but  will  be  recognized  as  soon  as  flatus  has  had  time  to 
collect.  It  is  seldom  absent,  but  in  persons  with  strong 
muscles  this  sign  may  be  almost  entirely  wanting.  The 
abdomen  does  ool  rise  and  fall  during  the  respiratory 
movements.  The  peristalsis  of  the  intestines  is  somel 
visible.  By  palpation  the  belly  is  felt  to  be  smooth  and 
regular.  The  abdominal  muscles  become  tense  under 
the  examining  hand  ;  rarely  a  friction-fremitus  can  be  fell. 

On  percussion  a  full  tympanitic  note  is  elicited,  per- 
haps uniform  over  the  abdomen  or  modified  in  tone  over 
certain  areas.  The  normal  dulness  of  the  liver  and 
spleen  may  lie  greatly  diminished  or  annihilated.  If 
there  be  a  sufficient  quantity  of  fluid  in  the  peritoneum, 
a  dull  note  will  be  heard  on  percussing  over  the  depen 
dent  parts. 

Auscultation  is  of  very  little  service,  only  the  sounds 
produced  by  the  movement  of  fluids  in  the  stomach  and 
bowels  being  heard. 

Physical  examination  of  the  thoracic  organs  is  likely  to 
reveal  diminished  aeration  of  the  bases  of  the  lungs  and 

displacement  of  the  heart  upward. 

tosis. — The  disease  usually  runs  a  rapid  course, 

and  the  mortality  is  very  large.     The  result  depends,  to  a 
great  extent,  on  the  exciting  causes,  and.  considering  the 
-nai  variety  of  the  latter,  it  is  difficult  to  use  statist 
to  any  useful  purpose. 

In    fatal   cases  death   takes  place   Usually  within   seven 
days.     Subacute  cases  may  run  a  course  of  three  w< 
The    most  acute  and    the  most    lethal    forms   are    t: 
arising  from  perforation,  and  those  which  arc  the  result 
of  septic  infection.    Plastic  peritonitis  is  quite  commonly 
recovered    from,    and    Bero-fibrinous    not    infrequently. 
When    there    has    hcen    considerable    liquid    effusion,    a 
chronic  Stage  may  be  entered  upon.      Collections  of  fluid 
may  be  enclosed  or  encapsulated  by  adhesions  and  be- 
comc  inspissated,  or  they  may  become  purulent  and  the 
contents  c-cape  by  some  kind  of  perforation  and  tie 
tablishment  of  a  Vistula.     These  conditions  may  set  up 
septicemia,  or  they  may  prove  dangerous  through  inter- 
fering with  nutrition. 
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It  will  then  be  seen  that  in  any  case  where  recovery 
does  not  set  in  quickly  the  prognosis  must  be  sufficiently 
guarded,  having  reference  to  the  not  rare  possibilities 
just  mentioned. 

Diagnosis. — It  is  not  difficult  to  recognize  the  onset  of 
this  disease.  The  association  of  most  or  all  of  the  symp- 
toms above  detailed  usually  has  an  emphatic  significance. 
Acute  pain  in  the  bell}',  vomiting,  constipation,  meteor- 
ism,  quick  pulse,  elevation  of  temperature,  collapse. 
The  subsequent  demonstration  of  intra-peritoneal  fluid  is 
very  important.  There  may  be  doubt  at  first  concerning 
the  pain  being  possibly  neuralgic.  The  chief  distinction 
here  lies  in  the  fact  that  the  peritoneal  pain  is  specially 
aggravated  by  even  slight  pressure  or  movement. 

A  condition  which  is  not  infrequently  confounded  with 
peritonitis  is  that  which  results  from  obstruction  of  the 
bowels.  This,  however,  begins  with  colicky  pains,  then 
vomiting,  which  is  likely  to  become  stercoraceous  ;  the 
pain  is  referred  to  some  special  region  ;  the  temperature 
is  not  above  the  normal,  while  in  peritonitis  pain,  which 
is  apt  to  become  diffused,  is  accompanied  with  great  ten- 
derness and  rigidity  of  the  abdominal  walls,  and  prob- 
ably some  elevation  of  temperature  and  a  hard,  wiry 
pulse. 

A  suppurative  cellulitis  of  the  abdominal  walls  may  at 
first  simulate  peritonitis.  Careful  inquiry,  however, 
shows  absence  of  the  vomiting,  wiry  pulse,  and  constitu- 
tional depression  of  the  latter ;  while  soon  redness  and 
the  projection  of  the  part  affected  makes  its  real  nature 
clear. 

Hysteria,  the  great  simulator,  may  make  it  difficult  at 
once  to  decide  what  we  have  to  deal  with.  In  hysteria 
complaint  is  made  of  the  slightest  possible  pressure  by 
the  patient,  while  if  the  attention  be  otherwise  directed, 
even  deep  pressure  will  be  borne  without  wincing.  There 
is  no  disturbance  of  either  the  temperature  or  pulse  in 
hysteria,  usually. 

Among  other  conditions  wiiich  may  resemble  periton- 
itis may  be  mentioned  excessive  tympanites,  as  in  typhoid 
and  other  febrile  conditions,  acute  pleurisy,  and  pneu- 
monia, when  the  pain  is  referred  to  the  upper  part  of  the 
abdomen. 

It  is  often  very  difficult,  often  impossible,  to  diagnosti- 
cate the  pre-existing  condition  which  has  been  the  cause 
of  an  attack  of  acute  peritonitis.  To  do  this  it  will  be 
necessary  to  scrutinize  carefully  the  past  history  with 
reference  to  the  functions  of  all  the  abdominal  organs, 
estimating  carefully  the  bearing  of  any  derangements  in 
these  upon  the  case  in  point,  the  situation  in  which  the 
peritonitis  first  localized  itself.  Pain  may  be  very  de- 
ceptive, as  it  may  be  far  removed  from  the  locality  where 
the  originating  trouble  existed. 

Certain  parts  are  specially  liable  to  diseases,  which  set 
up  neighboring  peritonitis,  e.g.,  the  structures  in  the 
right  iliac  fossa,  and  the  uterus  and  its  appendages. 
These  must,  therefore,  be  always  specially  borne  in 
mind,  as  well  as  the  frequent  occurrence  of  trouble  from 
various  forms  of  hernia  and  ulcerative  processes  in  the 
stomach  and  bowels.    * 

Treatment. — The  indications  are  to  remove,  if  possible, 
the  exciting  cause  ;  failing  this,  to  relieve  pain,  lessen 
congestion,  prevent  effusion,  and  allay  other  urgent 
symptoms.  With  reference  to  depletion  I  believe  that, 
where  the  invasion  is  sudden  and  sharp,  in  a  person  of 
any  reasonable  degree  of  vigor,  the  application  of  six  to 
twelve  leeches  often  subdues  rapidly  the  distress,  and  in- 
fluences the  progress  of  the  case  for  good.  English  and 
American  writers  continue  to  recommend  the  application 
of  external  heat  (fomentations  and  hot  poultices),  while 
the  Germans  approve  highly  of  the  opposite  method  of 
treatment,  viz. ,  ice.  It  is  claimed  for  the  latter  that,  be- 
sides its  constringing  effect  upon  the  vessels,  it  has  also  a 
tendency  to  restrain  meteorism,  by  diminishing  the  tem- 
perature of  the  gases  and  thus  reducing  their  bulk. 

Opium  is  still  the  drug  chiefly  relied  upon  and  almost 
universally  employed.  It  relieves  pain,  arrests  peristaltic 
action  and  the  intestinal  secretions,  quiets  the  nervous  sys- 
tem, and  relieves  vomiting  and  hiccough.  It  requires  to 
be  given  in  full  doses,  the  actual  amount  being  gauged  by 
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the  severity  of  the  pain,  and  other  symptoms.  It  should 
be  given  in  sufficient  quantities  to  keep  the  patient  com- 
paratively comfortable.  Now,  the  amount  necessary  to 
do  this  necessarily  varies  much  in  individual  cases.  It 
should  be  always  remembered  that  there  is  a  marked  tol- 
erance to  this  agent  in  this  disease.  This  is  probably  ow- 
ing, in  the  first  place,  to  the  severe  pain,  and  secondly  to 
the  diminished  absorption.  It  is  the  custom  with  some 
physicians  to  push  opium  in  peritonitis  to  full  narcotism  ; 
this  1  believe  to  be  not  only  unnecessary,  but  actually 
injurious.  All  the  good  that  can  be  accomplished  by 
opium  in  this  disease  can  be  effected  by  doses  just  suffi- 
cient to  arrest  pain  and  limit  the  peristaltic  movements. 
Its  power  for  good  depends  entirely  on  the  fact  of  its  be- 
ing able  to  bring  about  these  effects,  and  anything  more 
is  certainly  injurious.  It  is,  however,  important  that  the 
doses  should  be  free  enough  to  effect  these  purposes. 

The  bowels  should  not  be  disturbed  by  cathartics,  or 
even  by  enemata,  until  all  the  active  symptoms  have  en- 
tirely subsided.  If  the  case  progresses  favorably  the 
constipation  will  gradually  disappear  and  natural  evacu- 
ations will  occur. 

For  the  tympanites,  lime-water,  charcoal,  etc.,  may  be 
useful.  If  the  distention  becomes  very  considerable,  one 
might,  by  the  introduction  of  a  long  tube,  relieve  it  some- 
what. It  is  seldom,  however,  that  this  procedure  is  ef- 
fectual. Puncture  of  the  intestines  by  a  fine  trocar  needle 
is  recommended  by  some,  but  it  cannot  be  considered 
free  from  danger.  Persistent  vomiting  is  to  be  combated 
by  small  bits  of  ice,  or  by  iced  champagne  in  small  quan- 
tities. 

As  to  the  feeding  of  the  patient,  it  is  important  that  at 
first  little  or  no  food  should  be  given,  and  for  some  days 
it  should  be  limited  to  teaspoonf uls of  milk  with  an  equal 
quantity  of  lime-water  or  rice-water. 

When  there  are  symptoms  of  failure  of  the  circulation, 
then,  and  then  only,  should  food  be  given  freely,  and 
then  even  only  in  small  quantities  at  a  time. 

There  is  no  doubt  that  in  the  near  future  much  can  be 
hoped  from  surgical  interference,  especially  in  those  des- 
perate cases  of  peritonitis  from  perforation.  Up  to  the 
present  the  cases  are  few — too  few  to  lead  to  any  dog- 
matic statement  either  for  or  against  the  procedure. 

Varieties. — Some  of  the  special  forms  of  diffuse  peri- 
tonitis necessitate  a  separate  description. 

Peritonitis  from  Perforation. — This  will  include  all 
cases  in  which  the  inflammation  originates  from  a  rup- 
ture into  the  peritoneum  from  ulceration  or  by  traumat- 
ism. This  class  forms  a  very  considerable  proportion  of 
all  cases  of  diffuse  peritonitis. 

In  many  of  these  cases  special  symptoms  of  a  perfora- 
tive peritonitis  are  not  present.  The  latter  are  only  fully 
developed  when  gas  has  escaped  from  an  opening  in  some 
one  of  the  hollow  viscera.  By  far  the  most  frequent 
cause  of  perforation  into  the  abdominal  cavity  is  an  ul- 
ceration, through  the  walls,  of  some  point  in  the  stomach 
or  bowels.  The  destructive  process  passes  through  one 
coat  after  another,  and  finally  the  serous  membrane  it- 
self gives  way  and  the  road  is  open  for  the  escape  of 
gases  and  fluids.  When  the  ulcerative  process  already 
exists,  the  final  step  of  bursting  through  the  thin  peri- 
toneal covering  may  be  brought  about  by  the  advance  of 
the  ulcerative  process,  or  it  may  be  precipitated  by  some 
condition  causing  increased  tension,  as  flatulent  disten- 
tion, faecal  accumulation,  etc.,  or  by  sudden  strong  peri- 
staltic action,  or  lastly  by  traumatism,  such  as  concus- 
sion or  a  blow.  The  occurrence  of  perforation  may  be 
preceded  by  symptoms  indicative  of  gastric  or  intesti- 
nal ulceration,  typhoid  fever,  typhlitis,  or  appendicitis, 
etc.;  but,  on  the  other  hand,  it  may  occur  quite  suddenly 
without  any  such  clinical  history.  It  sometimes  happens 
(as  in  rupture  of  the  pleura  preceding  pneumothorax) 
that  the  patient  describes  a  sharp,  located  pain  at  the 
moment  of  the  accident.  This  must  be  from  the  actual 
tear  in  the  serous  membrane,  for  it  is  felt  instantaneously 
and  thus  precedes  the  occurrence  of  the  inflammation. 
In  a  well-marked  case  the  pain  then  extends  with  ureal, 
rapidity  over  the  whole  abdomen,  and  soon  very  decided 
evidences  of  collapse   are   observed — face   pinched   and 
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.  extremities  cold,  and  the  pulse  verj  rapid  and 
feeble  The  case  runs  a  most  rapid  course  with  .-ill  the 
Bymptoms  above  detailed  Perforation  may,  however, 
be  latent,  owing  to  the  previous  existence  oi  peritonitis, 
or  i"  tin-  Bymptoms  i»jiiLr  masked  by  those  oi  typhoid 
fevei  already  present  It  extensive  or  universal  adhe- 
sions be  present,  ;i  perforatum  may  not  !«■  accompanied 
i.\  anj  definite  bj  mptoms. 

'  Willi  reference  to  the  dia  perforation,  the  m<><i 

important  ] >< •  i i ii ^  are  the  previous  history,  the  sudden- 
ness i'!  the  onset,  and  proof  that  the  existing  tympanites 

arises  I i  distention  of  the  peritoneal  cavity  and  not  of 

the  intestines.  The  abdomen  i-  generally  much  an<l  uni- 
formly distended,  the  epigastric  region,  however,  inclin- 
ing to  bo  ill'-  MH^t  prominent  The  liver  is  displaced  up- 
ward  and  bo  much  backward  that  loud,  deep  resonance 
replaces  the  normal  dulness.  The  Bat  note  of  the  liver 
can  onlj  be  found  in  tin-  axillary  region.  The  Bplenic 
dulness  is  likewise  annihilated.  A  dull  note  can  usually 
be  elicited  in  the  dependent  parts  of  the  abdomen. 

It  has  been  asserted  that  gaseous  distention  of  the  peri 
toneal  cavity  maj  i  >m  the  development  of  fluids 

in  this  cavity.  From  recorded  observations,  it  is  prob- 
ably impossible  to  deny  this  possibility  ;  but  it  is  quite 
certain  that  the  occurrence  is  of  such  rarity,  thai  the 
value  of  the  physical  signs  of  gas  within  the- peritoneal 
cavity  is  not  at  all  diminished. 

In  perforative  peritonitis  vomiting  is  generally  a  very 
prominent  symptom,  and  constipation  is  obstinate. 

The  course  of  the  disease  is  rapid.  Death  commonly 
ensues  from  collapse,  in  a  period  of  from  a  few  hours  to 
two  days;  wry  seldom  longer.  Traube  claims  to  have 
proved  that  recovery  may  ensue. 

As  regards  the  treatment  of  perforative  peritonitis,  the 
same  means  are  called  for  as  in  acute  diffuse  peritonitis 
from  other  causes.  Owing  to  the  greatness  of  the  pain 
opium  is  urgently  called  for.  To  meet  the  collapse  we 
musl  administer  ethereal  and  alcoholic  stimulants  freely. 

The  tympanites  may  be  so  great  as  to  threaten  life,  and 
when  this  is  the  case  puncture  musl  be  performed  to  give 

relief. 

Infantile  Peritonitis. — Acute  inflammation  of  the  peri- 
toneum cannot  he  considered  a  common  affection  among 
young  infants.  The  diagnosis  must  be  arrived  at  by  ex- 
amination of  the  facial  expression  and  observation  of  the 
peculiar  cry.  A  child  with  peritonitis  will  not  cry  loud- 
ly .  owing  to  the  pain  thus  induced,  hut  will  almost  con- 
tinually show  signs  of  being  in  distress;  pressure  on  the 
abdomen  markedly  aggravates  this,  and   the  belly  very 

B i  becomes  strikingly  tumid  and  hard.     Vomiting  is 

less  common  and  less  frequent  than  in  adults.  There 
may  be  considerable  fever.  This  is  a  very  fatal  disease 
in  young  children.  The  affections  with  which  it  may  be 
confounded  arc  chiefly  simple  colic,  gastro-enteritis,  in- 
vagination, and  in  the  latter  Btagcs,  ascites. 

/.<//•  >,/  Peritonitis.— The  characteristic  symptoms  of 
peritonitis  may  sometimes  be  wanting,  ami  the  case  pass 
on  to  all  advanced  stage  in  an  obscure  fashion.  We  thus 
find  a  form  called  itU  nt  peritonitis  sometimes  spoken  of 
and  described.  This  latency  of  a  disease  whose  onset 
and  course  are  generally  marked  by  such  striking  symp- 
toms, is  sometimes  accounted  for  by  the  previous  condi- 
tion of  tin'  peritoneum.  If  a  patient  be  in  a  weak  or 
typhoid  state,  tlie  occurrence  of  a  peritonitis  may  readily 
enough  escape  observation.  Hut  even  here,  if,  with  a 
dulled  intellect,  pain  is  not  complained  of,  still  pressure 
upon  the  abdomen  will  generally  (licit  some  indications 

of  existing  tenderness.      In  a   certain    number  of  latent 
cases    however,  this  explanation   docs  not   hold,  and.  in- 
none  which  is  satisfactory  can  be  given 
inscribed  or  Local  1'  \   ate  and  Chronic). 

—  Attacks  of  this  kind  are  rather  common,  and  arise  from 

a  great  variety  of  causes.  Thej  are  usually  not  in  any 
way  dangerous, per  a  /  but.  later  on.  serious  derange- 
ments, ii  may  be,  are  induced  by  fibrinous  adhesions,  and 
constitutional  disease  ;i>  will  as  local  disorder  may  result 
from  the  presence  of  pent-up  effusions. 

The  Bymptoms  of  a   local   peritonitis   arc  to  a   certain 
•t  .similar  to  those  already  described,  the  chief  differ- 


ence- being  thai  the  local  indications  remain  confined  to 
Certain  areas,  and  that  the  constitutional  symptoms  are 
largely  wanting.  There  is  early  pain  in  some  well- 
defined  locality  ;  at  first,  tenderness  j*.  felt  only  on 
pressure,  but  probably  after  a  shoy  time  it  is  mere 
readily  brought  out.  Pain  subsides  as  the  inflammation 
subsides.  \'omitin<_r  ma\  be  present,  but  is  not  urgent, 
and  meteorism  is  rather  uncommon.  The  temperature 
may  run  sharply  up,  bin  m«.h  falls  again,  or  it  may  l*e 
scarcely  influenced  at  all.  If.  however,  pus  forms  and 
remains  encysted,  very  irregular  fluctuations  of  the  tem- 
perature may  be  looked  for. 

If  a  collection  of  fluid  form,  we  may  observe  a  local- 
ized fulness  with  a  sense  ol  resistance,  or  a  distinct  tu- 
mor which  is  dull  on  percussion.  Such  conditions  are, 
however,  not  easily  made  out,  the  muscular  contraction 
of  the  parietea  often  interfering  with  the  necessary  palpa- 
tion, or  the  deep  seat  ami  imperfect  definition  of  the  col- 
lection preventing  it  from  beinLr  recognized.  Under 
these  circumstances  perforations  in  various  directions  are 
not  uncommon,  and  cause  a  variety  of  complicated  re- 
sults :  intercommunications  between  organs;  escape  of 
iras  into  an  abscess,  cavity  :  an  opening  into  the  lumen  of 
the  intestines  permitting  matter  to  escape;  or  a  direct 
opening  through  the  peritoneum.  The  filling  up  of  a  pus- 
sac  with  gas  through  such  a  perforation  is  Bometimi 
ognizable  by  the  change  in  the  physical  signs  (notably 
those  obtained  by  percussion).  A  case  of  this  kind  came 
under  my  observation,  where  perforation  occurred  and 
an  enormous  collection  of  mis  found  its  way  above  the 
liver,  insinuating  itself  beneath  the  diaphragm,  and  so 
displacing  the  latter  as  to  give  rise  to  physical  signs 
closely  simulating  those  of  pneumothorax. 

Partial  chronic  peritonitis  is.  on  the  contrary,  for  the 
most  part  latent.  It  results  jn  the  slow  formation  of 
bands  and  adhesions,  during  the  development  of  which 
no  symptoms  at  all  may  lie  produced. 

The  reason  for  the  absence  of  symptoms  is  the  ehronic- 
ity  of  the  inflammation  ;  for.  probably,  even  a  trifling 
hypera-mia  of  the  peritoneum  will  be  accompanied  by 
pain  if  it  be  developed  acutely. 

II.  Chronic  Peritonitis. 

Chronic  Diffuse  Peritonitis. — A  peritonitis  which  per- 
sists after  a  chronic  fashion  is  rare,  except  when  due  to 
tuberculosis.  Still  there  is  sufficient  evidence  that  a  gen- 
eral peritonitis  of  non-specific  origin  may  be  met  with. 
The  most  frequent  form  consists  in  the  development, 
first,  of  an  acute  attack,  absorption  and  resolution  fail- 
ing to  occur.  If  an  acute  inflammation  leave  behind  it 
an  encysted  collection  of  fluid,  this  may  cause  a  low 
form  of  inflammation  to  spread  from  it  until  the  whole 
peritoneum  is  involved. 

The  symptoms  thus  come  to  be  partly  due  to  existing 
effusion,  and  partly  due  to  extension  of  the  inflamma- 
tion. Tenderness  on  dee])  pressure  remains,  and  colicky 
pains  are  often  excited  on  taking  food.  Vomiting  may 
occur,  but  it  is  more  frecpuent  to  find  uneasiness  after 
taking  food. 

Two  opposite  conditions  may  thus  be  met  with  in  these 
cases,  viz.,  a  normal-looking  or  flattened  belly,  or  one 
greatly  distended  ;  the  difference  depending  in  the  first 
case  on  absorption  of  the  previous  effusion,  and  in  the 
other  on  very  considerable  additions  to  the  same  by  fresh 
exudations.  The  bowels  are  irregular,  constipation  alter- 
nating  with  diarrhoea;  gastric  and  intestinal  di. 
are  interfered  with.  The  pulse  remains  quiet,  and  the 
temperature  is  fluctuating,  sometimes  remaining  steadily 
normal  for  a  time,  and  then  again,  for  another  ] 
being  elevated  every  afternoon  and  evening. 

Encysted  collections  may  be  felt  as  irregular,  firm  tu- 
mors within  the  abdomen,  and  over  these  the  percussion 
note  will  lie  more  or  less  dull.  The  general  health  dur- 
ing  this  prolonged  illness  Buffers  much  ;  in  the  end  a  state 
ii  emaciation  and  anaemia  being  produced.  Even 
in  these  unpromising  cases  recovery  may  ensue,  for  the 
matter  may  find  a  road  by  which  it  can  discharge  itself; 
but  when  fistulas  form,  the  patient,  much  more  commonly, 
becomes  still  more  wasted  and  hectic,  from  the  continual 
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drain.  The  prognosis  is  therefore  bad,  most  of  these  per- 
sons dying  marasmic.  Recovery  can  be  looked  for  either 
by  absorption  of  the  fluid  and  caseation  of  what  remains, 
or  by  a  free  discharge  of  the  pus  in  some  safe  direction. 

Sometimes  chronic  peritonitis  arises  during,  and  ap- 
parently as  a  direct  result  of,  ascites,  from  various  causes. 
The  inflammation  is  of  a  very  low  type,  and  the  symp- 
toms may  be  correspondingly  ill-marked ;  so  much  so, 
that  the  existence  of  this  complication  often  escapes  ob- 
servation. The  only  complaints  may  be  of  occasional 
vomiting  and  some  indefinite  tenderness  in  the  belly. 

In  a  patient  suffering  from  ascites,  such  symptoms  are 
extremely  likely  to  present  themselves  without  any  peri- 
tonitis. 

A  primarily  chronic  peritonitis  advancing  without  any 
symptoms,  until  copious  effusion  has  occurred,  is  de- 
scribed by  some  authors.  This  latent  chronic  general 
peritonitis  corresponds  to  the  "idiopathic  dropsy"  of 
older  writers.  Its  existence  is  disbelieved  by  many ;  at 
any  rate,  it  is  a  very  rare  occurrence. 

Tubercular  Peritonitis. — The  slightest  form  in  which 
-we  meet  with  tuberculous  disease  in  the  peritoneum — a 
form  which  is  of  no  clinical  import — consists  in  the  de- 
velopment of  localized  granulations  upon  the  serous 
coverings  of  tuberculous  ulcers  of  the  intestines. 

It  also  is  met  with,  in  the  bodies  of  those  dying  from 
general  tuberculosis,  in  the  form  of  fine  miliary  tubercles 
scattered  perhaps  uniformly  here  and  there  over  the 
surface  of  the  peritoneum. 

Tuberculosis  of  the  peritoneum  may,  however,  occur 
either  independently  or,  at  any  rate,  with  such  a  degree 
of  independence  as  to  play  the  most  important  part  in 
the  diseased  processes.  It  is  often  secondary  to  pulmo- 
nary phthisis,  or  is  traceable  to  some  pre-existing  caseous 
glands  situated  in  the  abdomen  or  elsewhere.  It  is  some- 
times seen  as  the  result  of  tuberculosis  of  the  kidneys 
and  urinary  passages.  Very  exceptionally  it  appears  to 
be  primary.  It  is  rarely  met  with  in  individuals  under 
four  years  of  age,  being  mostly  seen  in  young  adults. 

As  the  morbid  process  is  essentially  a  chronic  inflam- 
mation, the  adhesions  are  numerous  and  strong.  Usually 
the  effusion  is  scanty,  and  not  infrequently  bloody. 

Unless  we  have  distinct  evidence  of  a  previous  tuber- 
culosis elsewhere,  the  recognition  of  tubercular  peritonitis 
is  difficult,  often  impossible.  George  Boss. 

PERIWINKLE.  Two  species  of  Vinca  are  known  by 
this  name.  They  are  low,  evergreen  shrubs,  with  strag- 
gling or  creeping  stems,  and  handsome  lilac-colored 
(sometimes  white)  flowers.  Both  are  official  in  France, 
but  are  about  obsolete  as  medicines.  V.  major  Linn. 
(Pervenche  grande,  Codex  Med.),  is  a  foot  or  two  high, 
with  ovate,  hairy-edged  leaves.  V.  minor  {Pervenche pe- 
tite, Codex  Med.)  has  creeping  stems  and  smaller,  en- 
tirely smooth  leaves.  Both  are  cultivated  for  ornament 
in  this  country,  especially  the  last,  which  is  an  old  favor- 
ite for  shady  spots. 

The  leaves  are  used.  They  have  been  considered  of 
benefit  in  menorrhagia,  and  in  drying  the  milk  of  nur- 
sing women.     Their  value  is  probably  infinitesimal. 

Allied  Plants. — See  Hemp,  Canadian. 

W.  P.  Bolles. 

PEROSMIC  ACID,  POISONING  BY.  Perosmic  acid, 
commonly  called  osmic  acid,  is,  strictly  speaking,  the  te- 
troxide  (peroxide)  of  osmium.  It  forms  colorless,  aeicu- 
lar  crystals,  which  sublime  even  at  ordinary  tempera- 
tures. It  is  easily  fusible  to  a  colorless  liquid,  which 
boils  at  100°  C.  (212°  F.),  yielding  a  very  irritating  and 
deleterious  vapor,  whose  odor  resembles  somewhat  that 
of  chlorine.  It  is  readily  soluble  in  water,  forming  a  neu- 
tral solution,  and  possesses  a  sharp,  burning  taste. 

The  effects  of  osmic  acid  on  man,  when  administered 
by  the  mouth,  are  unknown.  Experiments  on  animals 
show  that  it  is  a  poison  in  doses  of  a  few  grains  by  what- 
ever channel  it  may  be  introduced  into  the  system  (Gme- 
lin,  Barnell).  The  acid  has  been  employed  to  some  ex- 
tent in  the  treatment  of  peripheral  neuralgias  and  tumors. 
For  this  purpose  a  one  per  cent,  solution  in  water,  or 


preferably  water  and  glycerine,  is  injected  subcutane- 
ously  in  doses  of  five  to  ten  drops  daily.  Usually  no  ill- 
effects,  either  local  or  constitutional,  have  followed  this 
method  of  application.  In  a  few  cases,  however,  the  in- 
jection is  said  to  have  caused  pain  ami  swelling,  and 
even  sanguineous  bulla)  and  boils  (Leichtenstern),  at  the 
point  of  puncture. 

The  vapor  of  osmic  acid  is  exceedingly  irritating  to 
the  mucous  membrane  of  the  eyes,  nose,  larynx,  and 
lungs.  In  small  quantities  its  action  is  not  unlike  that 
of  other  irritating  vapors,  being  manifested  by  lachryma- 
tion,  irritation  of  the  nose  and  larynx,  severe  coughing, 
and  difficulty  in  breathing.  In  larger  quantity  it  may, 
like  any  other  irritant  gas  or  vapor,  cause  death*.  It  acts 
most  violently  on  the  eyes,  causing  severe  pain  and  in- 
flammation of  the  conjunctiva.  Vision  may  be  perma- 
nently impaired  in  consequence  of  the  reduction  of  the 
oxide  and  the  deposition  of  metallic  osmium.  Osmic 
acid  also  appears  to  act  violently  on  the  skin,  causing  a 
painful  eruption.  Barnell,  who  made  over  two  hundred 
experiments  on  animals,  and  was  in  consequence  more  or 
less  exposed  to  the  action  of  the  acid  during  a  consider- 
able period,  experienced,  as  a  result  of  his  prolonged  ex- 
posure, a  feeling  of  weight  and  a  sensation  of  cold  in  the 
back  extending  to  the  loins,  pain  in  the  region  of  the 
groin  and  in  the  testicles,  swelling  of  the  inguinal  glands, 
loss  of  appetite,  and  malaise.  These  symptoms  slowly  dis- 
appeared when  the  exposure  wasdiscontinued  ("  Schmidt's 
Jahrbucher  der  gesammten  Medicin,"  1850,  68,  p.  371). 

Raymond  (Le  Progres  Medical,  June  27,  1874)  relates  a 
case  of  osmic  acid  poisoning,  in  which  the  prominent 
symptoms  were  pains  in  the  eyes,  an  eruption  on  the  sur- 
face of  the  forearm,  on  the  face,  and  on  both  sides  of 
the  hands,  indigestion,  diarrhoea,  and  violent  headache. 
Pneumonia  soon  supervened  and  the  patient  finally  died. 
The  only  pathological  appearance  which  could  fairly  be 
attributed  to  osmic  acid  was  a  considerable  amount  of 
inflammatory  action  along  the  greater  curvature  of  the 
stomach.  On  chemical  analysis  of  the  various  organs  no 
trace  of  osmium  could  be  detected.  Raymond,  however, 
concluded  that  the  case  was  one  of  unquestionable  poi- 
soning by  osmic  acid. 

In  the  present  state  of  our  knowledge,  treatment  must 
be  chiefly  symptomatic.  As  an  antidote  to  the  effects  of 
osmic  acid,  Claus  recommends  the  cautious  inhalation  of 
sulphuretted  hydrogen.  William  B.  Hills. 

PERRY  SPRINGS.  Location  and  Post-office,  Perry 
Springs,  Pike  County,  111. 

Access. — By  the  Quincy  Branch  of  the  Toledo,  Wa- 
bash &  Western  Railway,  now  called  the  Wabash,  St. 
Louis  &  Pacific. 

Analysis  (H.  Engelmann,  Md.). — One  pint  contains  : 
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Grains. 
0.190 
1.200 
0.051 
1.380 
0.055 
0.880 
0.015 

Grains. 
0.181 
1.007 
0.040 
1.715 
0.137 
0.2S5 
0.048 

Grains. 
0.157 
0.777 

0.025 

1.708 

0.173 

0.431 

(1.(172 

0.084 

Total 

3.290 

3.503 

3.377 

Therapeutic  Pkoperties. — These  are  mild  alkaline 
waters. 

These  springs  arc  situated  in  the  western  part  of  Illi- 
nois, about  thirty  miles  west  of  Jacksonville,  in  a  beauti- 
fully wooded  valley  on  the  bank  of  a  small  stream. 
They  issue  from  a  limestone  format  ion,  and  have  a  flow 
of  from  one  to  two  gallons  each  per  minute.     G.  B.  F. 


611 


peraplmtftoiit 


REFERENI  E    HANDBOOK    <>F   THE   MEDICAL   B<  [ENl  E8 


PERSPIRATION,  PHYSIOLOGY  OF.  The  secretion 
<.i  sweat  la  produced  bj  the  sweat  glands,  \\  1 1  i  <  -li  in  man 
are  distributed  over  the  entire  cutaneous  Burface.  In 
animals,  with  the  exception  perhaps  of  the  horse,  the 
sweat  glands  are  less  numerous  and  are  limited  to  certain 
pai  i- 

Bome  monkeys,  as  far  as  they  li> \ <•  been  examined, 
perspire  on  the  bands,  feet,  and  face.     Cats  and  di 
nave  sweat  glands  only  On  the  soles  of  the  feel  and  on 
the  end  of  the  nose,  and  the  familiar  rodents  (rabbil  and 
mouse)  have  none  al  all 

ecretion  of  sweal  is  nol  a  continuous  one.  Ac- 
cording in  circumstances  the  condition  of  the  glands 
may  varj  bi  twei  n  Inactivity  and  intense  action,  under 
physiological  conditions  the  amount  of  perspiration  is 
determined  principally  by  the  temperature  of  the  Bur- 
rounding  air.  ( 'elil  stops  theai  tivity  of  the  Bweat-glands  ; 
hcai  increases  it.  Muscular  exercise  likewise  causes 
perspiration,  most  abundantly  in  the  cutaneous  region 
over  ili«-  active  muscles.  The  amount  of  perspiration 
further  depends  upon  1 1 1 « -  quantity  of  fluid  absorbed 
from  the  alimentary  canal  into  the  blood.  Any  excess 
nt  water  in  the  blood  is  excreted  rapidly  by  the  skin 
and  kidnej  b. 

(it  these  two  Bets  of  glands  the  excitation  of  either  one 
reduces  for  the  time  the  activity  of  the  other.  The 
skin,  however,  governs  the  activity  of  the  kidneys  more 
than  the  kidneys  that  of  the  skin,  [f  the  externa]  tem- 
perature be  high,  and,  especially  if  exercise  be  taken,  the 
Bkin  excretes  the  greater  amount  of  fluids  previously 
drank,  relieving  the  kidneys  of  part  of -their  work  ;  while, 

when  these  r< iin lit ii ins  (hi  not  exist,  the  kidneys  have  the 
principal  share  in  the  removal  of  water  from  the  body. 

Perspiration  can  also  be  started  by  various  Btrong  emo- 
tions. \\  li ili-  the  normal  perspiration  is  accompanied  by 
increased  vascularity,  and  consequently  warmth  of  the 
skin,  a  cold  sweat  may  occur  in  consequence  of  depressed 
mental  condition,  nausea,  or  collapse.  Under  these  cir- 
cumstances the  skin  is  cold  and  clammy,  and  its  blood- 
vessels are  relatively  empty. 

The  perspiration  is  sensible  only  when  the  sweat  ac- 
cumulates in  drops  upon  the  skin.  Whenever  the  sweal 
can  evaporate  as  fasl  as  ii  is  secreted,  it  is  referred  to  as 
insensible  perspiration.  The  rate  of  evaporation  of  the 
sweat  depends  upon  the  dryness  and  temperature  of  the 
surrounding  air,  and  to  a  minor  extent  upon  the  tem- 
perature of  the  skin.     A   given   volume  of  air  (or  the 

saine  actual  space  devoid  OI  air)  can   hold  only  a  certain 

amount  of  aqueous  vapor  according  to  the  temperature. 
The  following  table  gives  the  weigh!  in  grammes  of 
aqueous  vapor,  w  hich  one  cubic  metre  of  air  can  hold  al 
different  temperatures  (centigrade  scale) : 


At  -  SO  l  01 

Al  -  in  8,800 

L874 


At  +W 


0,872  grammes. 
.  .    17,164 
9 


Air  containing  all  the  vapor  which  it  can  hold  at  a 
given  temperature  is  said  to  be  saturated  with  moisture. 
VVhenevi  r  this  condition  occurs,  which  is  the  case  only 
durii  no  evaporation  i-  possible  (unles-,  the  air  be 
cooler  that]  the  Bkin),  and  all  the  perspiration  becomes 
sensible  <»n  il ther  hand,  the  evaporation  will  bl- 
ew itl>  the  relative  dryness  of  the  atmosphere,  and 
still  mure  bo  with  a  rise  of  the  atmospheric  temperature, 
on  account  of  the  augmented  capacity  of  the  hot  air  for 
aqueous  vapor.  Bince  the  slow-  diffusion  i  E  the  vapor  in 
siill  air  as  it  arises  from  the  skin  causes  saturation  of  the 
layer  of  air  next  to  the  cutaneous  surface,  the  evapora- 
tion is  increased  bj  anj  movement  of  the  air.  With  a 
givi  ij  atmospheric  dryness,  the  rate  of  evapora- 
tion from  the  skin  depends  on  the  alls. .lute  temperature 
tin  -km  and  increases  with  the  latter.  Under  nor- 
mal conditions  oi  perspirati  m,  however,  the  temperature 
i.  skin  is  ii, .1  subject  to  extensive  fluctuations,  foT 
when  the  skin  is  cold  the  sweat  is  not  secreted  ordinarily. 

1 1  is  probable  that  the  principal,  it  not  the  only,  utility 
<.i  ihe  perspiratory  secreti '.insists  in  the  cooling  pro- 
duced bj  the  evaporation  of  sweal      The  chemical  analy- 

ol  the  Quid  has  ao1  proven  it  to  tic  a  secretion  ridding 


the  body  of  harmful   products,  and  such  an  hypothi 
is  further  rendered  unlikely  by  the  limited  development 
ot  sweul  glands  in  other  mammals,  and  the  relative,  or 
even  absolute,  inactivity   of  the  human   sweat  glands  in 
cold  weather.     The  perspiratory  function  is  evidently 

one  of  the  means  of  heal  dissipation  of  the  human  body. 
The  mere  secretion  of  sweat  does  not  alTeet  the  tempera- 
ture of  the  skin,  lull  Ihe  evaporation  of  the  fluid  deprives 

the  body  of  the  execs.  ,,f  heat  produced.     It  has  been 

Calculated  that  about  three-fourths  df  the  total  heat  pro- 
duced by  the  chemical  energy  of  the  body  is  dissipated 
through  ihe  skin,  partly  by  radiation,  partly  by  the  trans- 
formation of  fluid  sweal  into aqueous  vapor,  The  latter 
is  ihe  in., re  important  cause  of  the  lu-  of  heat,  for  radia- 
tion must  practically  cease  w  hen  the  temperature  of  the 
air  is  the  same  as  that  of  the  skin,  while  evaporation  is 
Checked  only  by  complete  saturation  of  the  air  with 
aqueous  vapor.  In  ordinary  weather  the  air  contains 
rarely  more  than  about  sixty  per  cent,  to  eighty  per 
cent,  of  ii>  capacity  of  aqueous  \apor,  while  its  absolute 
capacity  rises,  of  course,  with  the  temperature.  Even 
when  the  air  is  saturated  with  moisture,  evaporation  can 
slid  occur  if  the  skin  be  wanner  than  the  air.  and  all 
the  i ■(■  so  when  the  air  is  in  motion.  These  considera- 
tions explain  why  the  skin  can  he  comfortably  cool  in 
the  hottest  weather  if  the  air  is  relatively  dry.  and  espe- 
cially if  a  wind  prevails;  while  a  stagnant  atmosphere 
laden  with  moisture  exerts  its  well-known  depressing 
effect  upon  the  body,  and  dues  not  allow  the  skin  to  cool 
oil'  in  spiie  of  violent  perspiration.  Animals  that  do  not 
sweat  regulate  their  bodily  temperature  by  evaporation 
of  water  from  the  surface  of  the  lungs,  and  increase,  in 
hot  weather,  the  volume  of  air  entering  the  lungs  by 
panting. 

The  daily  amount  of  perspiration  is  probably  in  the 
vicinity  of  one  litre  (two  pints)  jn  average  weather.  This 
quantity  represents  about  the  deficiency  of  water  not 
passed  off,  through  the  kidneys  and  lungs,  as  compared 
with  the  total  amount  ingested  in  the  form  of  drinks  and 
solid  food.  Estimates  which  have  been  made  of  the 
weight  of  the  sweat  by  weighing  absorbent  clothes  ap- 
plied io  the  skin,  or  placing  the  body  (or  a  part  of  it)  into 
air-tight  receptacles,  have,  of  course,  yielded  variabh 
suits  according  to  the  conditions  of  the  experiments.  In 
extreme  warmth  of  the  surrounding  air  the  body  can  lose 
more  than  one  kilogramme  (about  two  pints)  of  sweat  per 
hour. 

Nervoi  s  Mi;(  hanibm  <u-  Perspiration. — The  sweat 
glands  act  normally  only  under  the  influence  of  a  special 
set  of  nerves — the  perspiratory  nerves.  These  nerves 
control  the  secretion  in  as  precise  a  manner  as  the  motor 
nerves  govern  the  muscles.  Their- influence  can  he  de- 
monstrated by  stimulating  the  nerve  trunks  supplying  the 
paws  of  a  dog — or.  still  better,  of  a  kitten — for  instance, 
ihe  sciatic  nerve  lor  the  hind  lei:,  whereupon  drops  of 
sweat  appear  promptly  on  the  hairless  skin.  That  this 
nerve  influence  is  independent  of  circulatory  chai 
can  he  shown  by  repeating  the  experiment  successfully 
alter  amputation  of  ihe  leg. 

In  tin-  curse  ,.f  some  twenty  minutes,  however,  after 
stoppage  of  the  circulation  the  sweat  glands  lose  their  ex- 
citability. The  excitability  of  the  glands  depends  further 
upon  ihe  temperature  of  the  skin.  Chilling  the  leg  par- 
alyzesthe  sweat-glands  temporarily,  while  their  respi 
to  nerve  stimulation  increases  with  the  temperature  up 
to  a  point  a  few  degrees  beyond  the  bodily  warmth.  Im- 
mersion of  ihe  leg  in  hot  water  of  about  50  ('.  (122°  F.) 
will  again  paralyze  the  glands  for  a  time. 

Activity  of  the  Bweat-glands,  like  muscular  contraction, 
is  accompanied  by  electric  changes.  By  means  of  a  sen- 
sitive galvanometer  and  unpolarizable  electrodes,  a  cur- 
rent  passing  from  ihe  surface  inwardly  can  be  detected 
whenever  ihe  perspiratory  nerves  are  stimulated,  even 
when  the  stimulation  is  so  slight  as  to  cause  no  visible 
secretion. 

Except  under  the  influence  of  certain  poisons,  tin- sweat 
glands  do  not  act  independently  of  their  nerves.  De- 
struction ot  ihe  perspiratory  nerves  causes  permanent  in- 
aclii  iiy  of  the  corresponding  glands.     These  nerves,  like 
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centrifugal  nerve-fibres  in  general,  undergo  degeneration 

when  severed  from  the  spinal  cord,  and  lose  their  irrita- 
bility in  the  course  of  about  five  days.  Their  mode  of 
termination  in  the  sweat-glands  has  not  yet  been  discov- 
ered. 

The  course  of  the  perspiratory  nerves  can  be  followed 
by  stimulating  the  nerve-centres,  either  directly,  by  as- 
phyxia, or  in  a  reflex  manner,  by  placing  the  animal  in  a 
■warm  box.  Under  these  circumstances  free  perspiration 
•ensues,  except  in  the  part  the  nerves  of  which  have  been 
cut.  It  can  thus  be  demonstrated  that  there  exist  cen- 
tres for  the  sweat-nerves  in  the  spinal  cord  which  are 
presumably  subordinate  to  a  general  dominating  centre 
in  the  medula  oblongata.  The  nerve-fibres  going  to  the 
Bweat-glands  are  contained  in  the  trunks  of  the  peripheral 
nerves  supplying  the  corresponding  regions  of  skin. 
But  they  enter  these  trunks  only  to  a  minor  and  variable 
extent  through  the  corresponding  anterior  spinal  roots, 
while  the  bulk  of  the  perspiratory  fibres  follow  a  circuit- 
ous route  through  the  sympathetic  system.  They  leave 
the  spinal  cord  with  the  anterior  roots  of  the  last  three  or 
four  dorsal,  and  four  upper  lumbar,  nerves,  join  the  ab- 
dominal sympathetic,  and  thence  pass  into  the  brachial 
plexus  for  the  fore-leg,  and  into  the  ischiatic  plexus  for 
the  posterior  extremity.  The  perspiratory  nerves  of  the 
face  are  probably  to  be  found  within  the  sheath  of 
the  fifth  nerve  and  its  branches,  and  not  in  the  trunk  of 
the  facial  nerve.  This,  at  least,  is  their  distribution  in  the 
horse,  and  probably  also  in  man,  judging  from  the  nega- 
tive results,  as  far  as  perspiration  is  concerned,  when  the 
facial  nerve  is  destroyed  by  disease. 

It  has  been  suggested  that  there  may  exist  inhibitory 
nerves  which  can  check  the  secretion  of  sweat,  because 
section  of  the  sympathetic  nerve  of  the  neck  in  the  horse 
is  apt  to  be  followed  by  perspiration  upon  the  same  side 
of  the  face.  It  is  more  likely,  however,  that  the  secre- 
tion thus  produced  is  the  result  of  the  increased  vascu- 
larity, and  consequently  of  augmented  warmth  of  the 
skin  from  vaso-motor  paralysis. 

The  sweat-centres  are  stimulated  in  a  reflex  manner 
■whenever  the  skin  is  warmed.  The  reflex  origin  of  the 
secretion  thus  produced  is  proven  by  its  cessation  when 
the  corresponding  nerves  are  cut.  The  centres  may  be 
directly  stimulated  by  the  venosity  of  the  blood  during 
asphyxia,  when  the  skin  becomes  bathed  in  perspiration. 
The  centres  may  also  be  stimulated  by  various  poisons, 
especially  pilocarpine,  which  agent  causes  copious  sweat- 
ing both  by  throwing  the  nerve-centres  into  activity,  and 
by  augmenting  the  excitability  of  the  glands.  Paralysis 
of  the  sweat-glands,  on  the  other  hand,  can  be  obtained 
by  the  action  of  atropine.  H.  Gradlc. 

PESSARIES.  As  we  understand  them  to-day,  pessaries 
are  certain  mechanical  supports  of  various  construction, 
which  are  used  to  correct  displacements  of  the  uterus, 
bladder,  or  vagina.  In  ancient  times  they  were  so  medi- 
cated as  not  only  to  prevent  displacement  of  these  organs, 
but  also  to  relieve  pain  and  correct  offensive  discharges. 
They  were  then  made  of  pledgets  of  wool  or  of  hardened 
ointments,  medicated,  much  or  little,  as  occasion  might 
seem  to  require.  In  the  days  of  Hippocrates  such  pes- 
saries of  stiffened  or  hardened  ointments,  or  woollen 
pledgets,  were  medicated  with  stimulants,  cantharides, 
camphor  or  myrrh,  colocynth,  etc.,  to  produce  abortion, 
relieve  amenorrhcea,  etc.  Or  they  were  medicated  with 
astringents  to  check  excessive  haemorrhage,  profuse  vagi- 
nal leucorrhcea,  or  other  discharges.  There  can  be  little 
doubt  but  that  much  good  was  accomplished  by  such 
treatment,  and  to-day  we  are  coming  back  to  a  similar 
course  of  action  in  some  of  our  cases.  "We  use  anodyne 
or  autiseptic  cocoa-butter  suppositories  for  the  vagina, 
and  the  use  of  cotton  tampons  medicated  in  various  ways 
is  a  quite  universal  practice  with  the  majority  of  gyne- 
cologists. We  employ  different  medicaments  dissolved 
in  glycerine,  and  thus  meet  all  indications  which  may 
present  themselves,  by  using  some  one  of  the  different 
solutions  to  saturate  the  cotton  pads. 

At  the  present  time  we  not  only  use  occasionally  the 
medicated  hardened  ointments  and  cotton  pledgets,  but 


also  a  great  variety  of  mechanical  appliances  constructed 
especially  for  the  purpose  of  keeping  the  displaced  or 
distorted  uterus,  or  the  prolapsed  vagina,  in  proper  po- 
sition. 

There  are  now,  and  always  have  been,  earnest  advo- 
cates of  these  pessaries,  no  less  than  violent,  opponents 
of  any  mechanical  aid.  Such  opposition  will  undoubt- 
edly continue.  But  when  we  remember  that  there  are 
educated  men  who  are  conscientiously  opposed  to  vacci- 
nation, and  others  to  the  use  of  the  knife  in  cancer  of  the 
breast,  we  cannot  expect,  and  we  need  not  try.  to  make 
all  physicians  believe  in  the  advantages  of  vaginal  pes- 
saries. 

There  is  a  happy,  golden  mean  between  the  too  ear- 
nest advocate  and  the  violent  opponent  of  the  use  of 
the  pessary,  and  here  the  judicious  physician  will  find 
himself  standing,  idler  he  has  given  a  few  really  good 
instruments  an  honest  trial,  lie  will  learn  that  pessa- 
ries, of  whatever  character,  are  often  the  source  of  great 
comfort  to  a  patient,  but  tire  as  certainly  capable  of  doing 
much  harm  when  too  large,  when  allowed  to  remain  in 
situ- too  long,  or  when  the}'  are  inserted  while  a  peri-uter- 
ine inflammation  exists. 

As  a  result  of  my  own  experience,  which  has  been  ex- 
tensive and  practical,  I  have  come  to  consider  a  pessary 
a  very  great  boon  to  many  suffering  women. 

Some  pessaries  I  do  not  introduce  as  frequently  as 
formerly,  because  I  have  found,  from  long  experience, 
that  many  recent  displacements  and  flexions  can  be  cured 
by  the  intelligent  use  of  cotton  tampons,  medicated  poul- 
tices, or  medicated  vaginal  suppositories.  And  this  treat- 
ment will  be  required  but  a  short  time  to  effect  a  cure. 
Nevertheless,  I  am  persuaded  that  there  are  many  women 
who  can  be  more  surely  relieved  and  more  quickly  cured 
by  wearing  a  vaginal  pessary  than  by  any  other  known 
means. 

I  do  not  propose  to  describe  all  the  different  pessaries 
in  the  market,  for  their  number  is  simply  surprising.  I 
wish  to  recommend  those  which  I  know  to  be  safe,  simple, 
and  the  most  useful,  those  which  have  really  great  merit. 

Formerly  we  were  accustomed  to  have  many  of  our 
pessaries  made  of  copper  wire  covered  with  soft  rubber, 
or  of  block  tin.  In  each  case  the  pessary  was  fitted  to 
the  size  and  shape  of  the  vagina  and  the  displacement  of 
the  uterus.  To-day,  however,  every  physician  should 
have  several  different  sizes  of  each  variety  of  instruments 
made  of  hard  rubber,  and  by  heating  and  shaping  them, 
and  covering  some  parts  with  rubber  gauze,  he  can  meet 
almost  every  indication.  The  superiority  of  hard  rubber 
over  any  other  material  for  the  manufacture  of  pessaries 
is  very  apparent.  It  is  light,  strong,  and  easily  moulded 
when  properly  heated,  can  be  readily  cleaned,  and  is  quite 
inexpensive. 

Pessaries  may  be  used  with  advantage,  if  they  are  a 
comfort  to  the  patient,  even  though  their  modus  operandi 
in  the  relief  of  the  pain  may  be  very  imperfectly  un- 
derstood. I  doubt  if  many  really  useful  instruments 
have  ever  been  devised  except  by  those  who  are  con- 
stantly using  pessaries.  Theories  do  not  answer;  actual 
trial  only  can  be  depended  upon  for  a  judicious  opinion 
respecting  the  merits  or  demerits  of  a  certain  pessary. 
The  physician  whose  only  experience  in  the  use  of  pes- 
saries is  in  the  removal  of  those  which  have  been  inserted 
by  another  physician,  and  which  have  remained  in  situ 
much  longer  than  the  most  reckless  of  gynecologists 
would  advise  or  wish,  litis  no  qualification  whatever  to 
judge  of  the  advantages  of  a  well-adjusted  pessary.  The 
statement  of  one  intelligent  patient  with  a  judicious  mind, 
that  she  is  decidedly  more  comfortable  with  than  with- 
out a  pessary,  is  infinitely  more  valuable  than  any  theo- 
rizing by  physicians  who  have  had  no  opportunity  to  wit- 
ness other  than  the  ill  effects  of  defective,  badly  adjusted, 
or  too  long  retained  pessaries.  One  of  my  patients,  a 
very  intelligent  woman,  graphically  described  her  sen- 
sations of  the  comfort  afforded  by  a  suitable  pessary  in 
saying  that  "  I  felt  twenty  years  older  the  day  after 
the  pessary  was  removed  ;  1  must  have  it  replaced  at 
once,  for  i  cannot  do  without  anything  which  adds  so 
much  to  my  bodily  comfort."     For  myself,  1  am  thor- 
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oughlj  convinced  thai  there  are  a  few  among  tire  multi- 
tude of  pessaries  In  the  market  that  are  really  valuable, 

and  i'  will  l»-  my  purpose  t"  describe  these  few  instru 
ments,  and  to  explain  as  far  as  possible  the  methods  ol 
their  action,  the  cases  in  which  thej  arc  useful,  ami  the 
manner  of  their  introduction  and  removal.  I  think  I 
can  safely  advise  iIh  younger  members  of  the  profession 

Inst  the  foil)  ol  trying  i ake  a  new  instrument  for 

patienl  thai  may  Beem  to  require  a  pessary, 
[t  will  I"-  better  t"  try  some  one  of  the  man)  instru- 
ments recommended  bj  physicians  in  a  large  gj  necologi 

cal  practice.     S Hi  li  valuable  time  has  been  wasted  in 

inventions  and  so  much  money  spenl  in  manufacturing 
pessaries  which  are  useless  or  absolutely  bad,  thai  it  is 
well  for  young  physicians  to  know  thai  the  ground  has 

been  th ugnlj  covered  by  many  excellent  men.     And 

ii  is  quite  certain  thai  nothing  very  useful  will  be  devised 
bj  •  who  has  nol  had  considerable  experience  in  treat- 
ing displi lents  and  distortions  of  the  uterus.     Ii  is 

quite  instructive  to  man]  of  us,  when  lookingover  the 
instruments  in  any  well-stocked  shop,  to  learn  that  only 
tliuM-  which  have  been  invented  by  practical  gynecolo 
LriM~  are  selling  well.     This  is  not  due  to  the  name  which 

iven  pessary  may  hear,  hut  in  a  great  measure  to  the 

fad   thai   we  are  all  ready   tO  buy   posirics  which  seem  to 

do  good  iii  the  hands  of  our  neighbors.  Only  a  lew  of 
the  vast  number  in  the  collection  have  proved  effectual  in 
relieving  the  discomfort  of  our  patients.     It  is  a  marked 

example  ot   the  "  sur\  ival  of  the  fittest." 

The  manner  in  which  a  displaced  uterus  is  kept  in  a 
normal  position  by  a  pessary,  varies  very  much  according 
to  the  character  of  the  pessary  used,  and  the  mechanical 
principle  involved.  This  must  appear  perfectly  plain  to 
any  intelligent  physician  who  watches  the  gradual  expul- 
sion of  different  pessaries  from  the  vagina  while  the  pa- 
tienl lie--  on  her  back  upon  the  table  before  him.  Or 
when,  as  he  sils  in  a  chair,  the  patient  stands  before  him 
with  one  foot  on  the  door,  and  the  other  raised  six  inches 

and  resting  on  some  support,  while  he  places  an  index- 
finger  in  the  vagina  and  the  patient  is  requested  to  bear 

down.  Such  a  demonstration  leaches  very  positively 
that    a   globe,  a  Gehrung,  as  well   as  several  other  pe^sa- 

ries,  hold  the  uterus  in  nearly  a  normal  position  by  pre- 
venting the  prolapsus  of  the  anterior  wall  of  the  vagina. 
And  thus  it  is  seen  at  once  thai  a  pessary  supports  and 
holds  the  uterus  in  situ,  or,  at.  least,  aids  in  keeping  it  in 
its  normal  position,  according  to  the  different  mechanical 
principles  involved  in  each  ease,  and  which  may  be  ex- 
pected lo  act  after  insertion.  We  can,  therefore,  conve- 
niently and  judiciously  divide  them  into  several  classes, 
and  we  shall  find  that  this  classification  will  aid  us  emi- 
nently in  selecting  a  pessary  for  any  given  displacement 
or  distortion.      1    would,  therefore,   desire    to  have  these 

on '  hanical  principles  remembered  by  the  physician  who 
ha--  a  patii  ni  with  a  uterus  which  cannot  be  kept  in  place 
by  tin  one  oi-  two  instruments  which  may  be  at  his  com- 
mand. I  think  we  Can  atonce  understand  that  a  stem 
pessary  (Fig.  3864)  rcs|in:_r  in  a  Cup  Supports  a  prolapsed 

uterus,  or  straightens  the  distorted  organ,  in  a  very  differ- 
ent manlier  from  a  common  Albeit  Smith  pessary  (Fig. 
3840).  And  so,  loo.  a  Xwenok  pessary  (Fig.  3863)  pre 
vents  procidentia  uteri,  but  in  an  entirely  different  man- 
ner from  that  bj  which  a  Thomas  hinge-cup  pessary  (Fig. 
3855)  will  accomplish  the  same  object.  (Tot  to  understand 
some  of  these  mechanical  laws  which  should  govern  us  in 
the  -.election  of  suitable  instruments,  will  render  us  liable 
io  grave  mistakes,  and  will  sometimes  cause  our  paitents 
much   misery,  and  often   extreme  Buffering.     I    would, 

therefore,  arrange  the  pessaries  which  We  ale  mOSl  accus- 
tomed to  use  at   the   present   time  under  these  Beveral 

le  .nl-  : 

l.  Wedg>  thaped,  Lever  Pessary.  —  This  pessary  tightens 
tin-  vagina  at  the  posterior  fornix,  w  here  the  posterior  or 
w  ide  end  of  the  pessarj  iv-t-.  pressing  up  againsl  1  >o 

las'  pouch.  In  rare  instances,  when  the  cervix  is  not 
drawn  upward  and  backward  by  this  tightening  of  the 
vagina  at  the  posterior  fornix,  because o1  it-  greal  elastic- 
It)  at  tins  part,  or  when  the  vagina  is  Bubinvoluted,  this 
pi  ssary  will  he  easily  forced  upward  until  it  exercises  a 
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direct  force  upon  the  uterus  near  the  junction  of  the  body 
with  tin'  cervix,  and  by  such  direct  force  will  raise  a  re- 
troverted  uterus  into  nearly  its  normal  position. 

Under  this  head  come--  the  Albert  Smith  retroversion 
pessary  (see  Pig.  3849).  This  instrument  fully  deserve! 
the  almost  universal  favor  it  is  receiving.  Being  wedge- 
shaped  laterally,  and  curved  in  the  opposite  direction, 
like  an  imperfect  or  irregular  letter  S.  it  is  retained  in 
position  b\  two  forces,  the  wedge  and  the  lever.  First, 
the  contractility  of  the  vagina  act-  upon  the  pessary  "•«  a 
•  rnii/,.  and  will  allow  ii  to  vary  its  position  half  an  inch 
or  more  with  every  sudden  jar  of  the  peh  is.  Second,  the 
It  i,  /■  j„,,r,  ,■  exercised  by  the  roof  of  the  vagina  upon  the 
small  or  acute  angle,  i.e.,  the  anterior  portion  of  the  pes- 
sary, whenever  an  effort  is  made  to  bear.down  and  force 
it  "iii.  tends  io  raise  and  hold  the  posterior  fornix  in  the 
normal  position.  If  the  support  from  below,  or  the  ful- 
crum upon  which  the-  lowest  portion  of  the  pessary  rests, 
is  not  destroyed,  no  amount  of  forcing  or  bearing  down 
will  be  likely  to  expel  the  pessary  from  the  vagina. 

3.  Tin  Hini;  P««ory(Fig.  3848). — This  instrument  sup. 
ports  the  uterus  to  a  certain  extent  by  stretching  or 
tightening  the  vaginal   tissue  at    its 

attachment  to  the  cervix.     It  will 

be  readily  seen  that  if  the  cervix  is 
partially  fixed  in  the  centre  of  this 
ring  i  Fig.  3848),  the  w  hole  ■ 
cannot  tip  forward,  backward,  ot 
laterally  so  far  as  it  otherwise  would, 
because  of  this  fixation  of  the  cer- 
vix. The  distention  of  the  \ 
at  this  locality  not  only  steadies  the 
cervix,  but  also,  as  many  of  these 
pessaries  are  so  constructed,  litis  the 
whole  organ  up  from  the  floor  of  the  vagina  by  an  indirect 
action  on  the  cervix,  by  reason  of  this  same  distention  or 
tightening  of  the  roof  of  the  vagina.  But  the  fact  that  it 
is  made  to  tit  the  vagina  thus  closely,  render-  the  use  of 
a  ring  pessary  much  more  hazardous  than  that  of  a  well- 
adjusted,  wedge-shaped  instrument,  which  varies  its  po- 
sition slightly  with  each  step  or  mo\  ement  of  the  patient. 
:5.  Tlu  Anterior  Support  Pessary. — These  instruments 
are  so  constructed  that,  when  properly  adjusted,  they  pre- 
vent prolapsus  of  the  anterior  wall,  or  cystocele.  They 
consequently  assist  in  keeping  the  uterus  in  its  normal 
position  in  thai  class  of  cases  only  in  which  the  organ 
prolapses  because  it  is  dragged  downward  by  the  de- 
scending or  prolapsing  anterior  wall.  Under  "this  class 
we  find  the  Grailly-Hewitt  anteversion  pessary  (Fig. 
3859)  and  the  Gehrung  anteversion  pessary  (Fig 
There  an-  two  or  three  pessaries,  very  useful  indeed, 
which  are  constructed  on  tin-,  principle  of  supporting  the 
anterior  wall,  and  yet  are  expected  to  steady  the  cervix 
also,  and  an-  therefore  made  wedge-shaped,  thus  combin- 
ing the  principles  involved  in  classes  Nos.  1.  '2.  and  :{. 
These  pessaries  are  the  Thomas  hinge-cup  pessarj  (Fig. 
3855),  the  Skene  anteversion  I  Fig.  3857),  and  the  Hanks 
anteversion  pessary  (Fig.  3856).  All  of  these  different 
pessaries  in  this  third  class  arc  expected  to  raise  the  roof 
of  the  vagina,  and  are  kepi  in  situ  by  the  contraction  of 
the  vaginal  outlet  above  the  perineum. 

These  instruments  are  wedge-shaped  like  the  Albert 
Smith  pessary.  They  have  the  long  and  short  arm  of  the 
lever  like  the  Albert  smith.  They  raise  the  roof  of  the 
vagina  like  the  ball  or  Gehrung  pessary.  Therefore  it 
will  be  seen  that  they  combine  all   the  principles  claimed 

separately  for  the  three  Beveral  classes, 

1.    Thi  Ext»  v  pport  Pessary. — This  class  includes 

those  instruments  which  are  kept  in  situ  within  the  va- 
gina by  a  stem,  which  is  fastened  in  various  w  a\  -  outside 
of  the  body.  Such  are  Cutter's  (Fig.  3863),  O'Leary'a 
(Fig.  3860),  Hornby's  (Fig.  3861),  as  well  as  several  de- 
signed by  1  )r.  Thomas. 

5.  Tlu  Lateral  Wing  Expansion  Pessary. — Pessaries  of 
this  class  prevent  procidentia  uteri  by  completely  occlud- 
ing the  ostium  vaginas.  The  Zwenck  butterfly  pessary 
(Fig.  3868)  is  a  typical  instrument  of  this  class.  It  is 
kept  in  situ  by  the  expansion  of  the  lateral  wings,  which 
rest   upon  the-  soft   parts   of   the  vagina    cushioning  the 
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ischio-pubic  rami,  and  consequently  it  resists  any  expul- 
sive force  which  the  patient  may  exert.  It  can'  be  dis- 
placed and  removed  only  by  unscrewing  the  stem,  thus 
closing  the  wings. 

6.  the  Stem  Pessary  (Figs.  2864,  2865,  and  2866).— 
This  instrument  acts  like  a  splint  by  preventing  distor- 
tion of  the  canal  of  the  uterus.  By  being  fixed  on  a  cup 
W  some  oilier  pessary  in  the  vagina,  it  also  prevents  dis- 
placement of  the  uterus.  Certain  metals  are  sometimes 
selected  in  the  construction  of  the  stem,  in  order  to  effect 
a  cure  by  means  of  galvanic  action. 

Thus  we  have  six  varieties  of  pessaries,  which  will  in- 
clude nearly  all  kinds  now  in  general  use,  and  by  under- 
standing the  manner  of  action  of  each  class  we  shall  then 
better  understand  what  instrument  to  select  for  any  par- 
ticular displacement  or  distortion. 

To  recapitulate,  we  have  : 

1.  The  wedge-shaped  lever  pessary. 

2.  The  ring  distention  pessary. 

3.  The  anterior  support  pessary. 

4.  The  external  support  pessary. 

5.  The  lateral  expansion  wing  pessary. 

6.  The  intra-utcrine  stem  pessary. 

We  come  now  to  the  different  pathological  conditions 
which,  for  the  time  being,  are  more  or  less  relieved  by 
some  form  of  mechanical  support.  There  can  be  no 
question,  with  a  wise  physician  who  has  had  much  ex- 
perience in  treating  diseases  peculiar  to  women,  but  that 
retroversion  and  anteversion  of  the  uterus,  the  different 
flexions  of  that  organ,  together  with  prolapsus  uteri  in 
its  various  degrees,  and  prolapsus  of  the  anterior  wall  of 
the  vagina,  are  all  attended  with  a  disturbed  circulation, 
and  consequently  impaired  nutrition,  as  well  as  being  the 
cause  of  more  or  less  distress  and  pain  from  such  conges- 
tion, mal-nutrition,  and  disturbed  function. 

We  must  remember  that  a  judicious  physician  is  ex- 
pected to  call  to  his  aid  those  means  which  are  the  least 
objectionable,  and  which  will  quickly  and  surely  relieve 
the  distress,  and  help  nature  to  restore  the  parts  "to  a  nor- 
mal circulation,  and  to  perform  their  normal  function.  I 
have  no  doubt  at  all  that  a  well-selected  pessary  will  do 
this  in  the  vast  majority  of  cases  of  simple  retroversion, 
anteversion,  flexion,  or  prolapse  which  are  uncompli- 
cated with  inflammation.  It  will  be  my  purpose  to  go 
over  this  list  of  pathological  conditions,  and  to  offer  sug- 
gestions to  the  reader  concerning  the  wise  selection,  gen- 
tle insertion,  and  timely  removal  of  such  instruments  as 
are  known  to  me  to  be  useful  in  these  various  conditions. 

In  retroversion  of  the  uterus  we  have  the  whole  organ 
changed  with  relation  to  its  position  in  the  pelvis.  It 
should  always  be  remembered  that  versions  and  flexions 
do  not  mean  the  same  thing.  Some  of  our  older  text- 
books are  sadly  confusing  in  this  matter,  when  applying 
these  terms  to  the  changes  of,  and  in,  the  uterus. 

Version  means  change  of  place  of  the  uterus,  while 
flexion  means  distortion  or  bending  of  the  organ  itself. 

Therefore,  we  may  have  a  flexed  organ  refroverted  or 
ante  verted,  as  the  case  may  be.  In  considering  versions 
we  must  always  bear  in  mind  the  normal  position  of  the 
uterus  in  the  pelvis,  while  in  flexion  we  must  always 
bear  in  mind  the  normal  shape  of  the  organ  itself.  In 
retroversion  the  fundus  falls  backward  and  downward, 
below  and  under  the  promontory  of  the  sacrum,  while 
the  cervix  is  tilted  upward  and  forward  toward  the  neck 
of  the  bladder.  The  causes  of  such  condition  cannot  be 
considered  here  further  than  for  the  sake  of  such  knowl- 
edge as  will  help  us  in  selecting  suitable  pessaries.  Suf- 
fice it  to  say,  if  the  natural  ligamental  and  peritoneal 
supports  of  the  uterus  are  not  sufficiently  strong  to  retain 
the  organ  in  its  normal  position  without  some  mechani- 
cal aid,  that  this  mechanical  aid  should  not  be  called 
upon  until  a  fair  trial  of  other  and  more  simple  means 
has  been  made.  The  general  health  should  first  be  built 
up,  if  possible.  The  bowels  should  never  be  allowed  to 
become  constipated,  but  rather  the  reverse.  The  bladder 
should  never  be  allowed  to  become  excessively  distended. 
The  urine  should  be  examined,  and  if  it  is  ammoniacal, 
or  if  evidence  of  chronic  cystitis  exists,  these  conditions 
should  be  corrected. 


Douches  of  hot  water  should  lie  used  frequently  to  re- 
duce congestion.  The  patient  should  not  be  allowed  to 
carry  on  any  labor  which  would  aggravate  a  retroversion, 
and  she  should  not  be  allowed  to  sleep  lying  upon  her 
back,  but  rather  always  upon  her  side  or  face  ;  and  in  ris- 
ing from  the  bed  she  should  never  get  up  from  her  back, 
but  turn  first  to  one  side  and  help  herself  with  her  arm 
and  hand,  and  thus  prevent  the  forcing  downward  of  all 
the  organs  in  the  true  pelvis  by  the  contraction  of  the 
rectus  abdominis  muscle.  But  when  all  such  preliminary 
treatment  has  been  carried  out,  and  when  the  organ,  after 
having  been  restored  to  a  normal  position  by  the  finger, 
sound,  or  repository,  again  and  again  retroverts  as  soon 
as  the  patient  lies  on  her  back  or  walks  and  becomes 
fatigued,  it  is  then  certainly  time  to  consider  the  advisa- 
bility of  some  direct  mechanical  aid  to  assist  nature  and 
prevent  this  condition  of  displacement.  I  know  of  no 
pathological  condition  where  a  tampon  of  cotton  or  a  prop- 
erly selected  pessary  will  do  more  good  than  in  this  same 
class  of  eases  which  is  known  by  the  name  of  retrover- 
sion of  the  uterus.  In  the  treatment  of  all  these  cases  I 
would  first  place  the  patient  in  Sims'  position,  or  so-called 
knee-chest  position,  and  with  a  Sims  or  some  modification 
of  a  Sims  speculum  examine  the  uterus  carefully.  If  it 
is  found  to  be  movable  and  there  is  no  evidence  of  peri- 
uterine inflammation  existing,  either  acute  or  chronic,  I 
would  thoroughly  sponge  or  douche  the  parts  with  some 
hot  antiseptic  fluid.  Then,  the  anterior  lip  being  seized 
with  a  tenaculum  and  drawn  tow7ard  the  ostium  vaginae, 
the  posterior  fornix  can  readily  be  packed  with  suitably 
medicated  glycerinized  cotton  pads,  fitted  under  and 
around  the  cervix.  This  tampon  will  be  exceedingly 
comfortable,  and  can  be  worn  usually  for  twenty-four 
hours.  "When  it  is  removed  the  uterus  is  often  found 
much  lighter  than  when  it  was  applied,  because  of  the 
improved  venous  circulation.  The  ligaments  and  peri- 
toneum are  also  frequently  much  strengthened  because 
of  the  twenty-four  hours  rest  from  the  severe  tension 
which  existed  while  the  organ  was  retroverted. 

It  will  be  found,  therefore,  in  almost  all  recent  cases, 
that  no  other  treatment  will  be  required  unless  to  repeat 
the  same  process,  and  support  the  uterus  in  proper  posi- 
tion in  the  same  manner  for  another  day  or  two — or 
until  a  cure  is  effected.  This  cotton  tampon  pessary  can 
do  no  harm,  and,  if  well  applied  as  stated  above,  will  al- 
ways relieve  and  often  cure  a  recent  retroversion  of  the 
uterus.  But  when  the  foregoing  rules  have  been  faith- 
fully carried  out  and  the  displacement  still  recurs,  we 
must  call  to  our  aid  some  one  of  the  many  forms  of 
retroversion  pessaries. 

The  most  useful  retroversion  pessary  is  the  hard  rub- 
ber, wedge-shaped,  lever  penary  which  is  here  shown.     It  is 
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Fig.  2849.— The  Albert  Smith  Retroversion  Pessary. 

called  the  Albert  Smith  retroversion  pessary.  This  in- 
strument (Fig.  2849)  is  made  of  hard  rubber,  of  celluloid, 
or  of  various  otDer  materials,  none;  of  which  is  an  improve- 
ment on  the  hard  rubber.  The  wide  end  of  the  instrument 
is  expected  to  pass  behind  thecervix  and  press  against  the 
vaginal  tissue  which  constitutes  the  posterior  fornix; 
while  the  anterior  or  narrow  end  is  expected  to  lie  under 
the  neck  of  the  bladder  or  urethra,  as  is  seen  in  Fig. 
2850. 

It  will  retain  the  uterus  in  its  proper  position  by  steady- 
ing the  cervix  and  preventing  it  from  tilting  forward, 
and  also  by  keeping  it  raised  above  the  floor  of  the  vagina 
a  full  half-inch.  It  steadies  the  cervix  because  the  pos- 
terior or  wide  end  of  the  instrument  is  constantly  keep- 
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lag  the  paginal  tissue,  which  la  attached  to  the  posterior 
lip,  on  the  stretch 

This  tension  of  the  vagina al  the  posterior  fornix  will 
not  allow  the  cervix  to  move  forward,  consequently  the 
fundus  cannot  fall  backward  and  downward.  The  Instru 
ment,  being  wedge  Bhap  d  not  be  held  too  tightly 

by  the  vagina,  but  Bhould  easily  move  upward  and  down- 
ward with  every  audden  motion  of  the  body,     [t,  there 

fore,  will  Beld become  imbedded  in  the  vaginal  ti 

as  does  the  elastic  ring  pessary,  which  remains  constantly 
pressing  outward  on  thi  fhere  il  Qnds  the  least 

resistance,     W  e  can,  therefon  .  safi  1,\  tru  >  es  to 

follow  the  teachings  of  everj  practical  gyneco 
i    experience   who    has   written   upon   this 
when  be  advises  the  use  ol  Borne  form  of  a  pessary  for  a 
roverted  uterus.     A  well-adjusted  pessary  is  safe  and 
of  great  comfort  to  the  patient,  and  in  many  cases  the 
wearing  of  an  Albert  Smith  pessary  has  effected  a  com 
pletc  cure  ol  on     The  only  danger,  which  is  so 

of  the  utmost  importance  to  avoid,  is  the 
introduction  of  a  pessary  when  there  is  an  acute  or  i 
a  chronic  peri  uterine  inflammation  present.  Pessaries 
will  do  no  good,  and  will  generally  ih>  much  harm,  if  ap 
plied  :ii  such  a  time,  by  lighting  up  a  more  Berious  inflam- 
mation. Another  danger  to  avoid  is  the  use 
of  too  large  a  pessary,  or  of  one  that  will  be 
come  incarcerated,  as  it  were,  iu  the  vagina.  ^ 


Via.  2850.— The  Albert  Smith  Retroversion  Pessary  in  Position. 

In  other  words,  we  must  always  be  sure  that  there  is  no 
peri  uterine  inflammation,  and  thai  the  instrument  is  eas- 
ily movable  in  the  vagina. 

The  Albert  Smith  pessary  is  best  introduced  into  the  va- 
gina when  the  patient  lies  OB  her  hack  with  knees  drawn 

up,  or  in  the  knee  (dhow  position.  If  she  lies  dn  her  back, 
the  physician  may  si  I  down,  and  after  first  examining  the 
vagina,  the  parts  having   been  douched  and  (leaned. 

mUBl  make  vine  thai  the  uterus  is  pressed  into  normal  posi- 
tion as  nearly  as  possible,  with  the  finger  or  sound.   Then 

judging,  as  well  as  may  lie  possible,  how  large  an  instru- 
ment will  be  required,  a  suitable  one  should  be  selected 
and  introduced  in  the  following  manner :  First,  with  the 
index  finger  of  the  left  hand,  palm  surface  down,  in- 
serted  into  the  ostium  vaginae,  press  the  perineum  down- 
ward toward  the  anus  as  much  as  possible  without  caus- 
ing pain.  Then,  with  the  thumb  and  index-finger  of  the 
right  hand,  the  pessary,  thoroughly  oiled,  is  seized  near 

the   narrow  end.  and  the  wide  end   is   placed   pcrpendicu- 

larly  in  the  vagina,  when  it  can.  generally  be  easily  in- 
troduci  d  \  -  i  >n  as  the  wide  end  has  slipped  through 
the  ostium  vaginae  an  inch  or  more,  the  index-finger  of 
the  left  hand  must  he  removed  from  the  vagina  in  order 
to  take  hold  of  the  narrow,  now  the  proximal,  end  of  the 
pessary,  and  turn  it  one-fourth  around.  Then,  passing 
the  index-finger  of  the  righl  hand  from  below  upward 

into   the  vagina   and    through   the   pcSSarj    neat    the    wide 

cud.  sufficient  dov*  award  pressure  t  au  he  made  upon  the 


further  end  of  the  pessary  to  cause  it  to  slide  under  the 
cervix,  when  it  will  he  found  to  have  assumed  the  posi- 
tion which  is  well  illustrated  in  Pig.  9660. 

If    the    patient    readily  consents    to  take  the   knee  chest 
ion,  the  physician  will  stand  by  her,  and  after  mak- 
uy  preparations  will,  with  the  index-in 
Ol    either    hand,    press    the    perineum    toward    the   anus. 
Some    little   time    Bhould    he   taken  lo  thoroughly  distend 
the  perineum,  as  Buch  procedure  will  grcath  facilitate  the 
introduction  of  the  pessary.     Then,  with  the  disenga 
hand   holding   the  small  end   of  the  well-oiled  pessary, 
the  wide  end  i-  inserted  just   under  the  distended  peri- 
neum, while  the  pessary  itself  is  held  almost  parallel  to 
the   thighs,    and   the   instrument   is   gently   and   slowly 
pressed  through  the  ostium  vaginae.     The  hand  holding 
the  pessary  must  not  relinquish  its  grasp  of  the  instru- 
ment, nor  let  it  escape  entirely  into  the  vagina,  until 
index-finger  i>  passed  into  the  vagina  and  underneath  the 
posterior  bar  of  the  pessary,  that  this  part  may  he  rai-(d 
up  when  the  instrument   is  slipped  into  place.     Then 
hut  little  choice  between  the  two  methods  of  introducing 
the  instrument.    Whichever  position  the  physician  is  most 
accustomed  to  will  he  the  best. 

If  it  is  found  that  the  instrument  does  not  seem  well 
titled  to  the  parts  it  should  he  removed  at  mice. 

To  remove  an  Albert  Smith  pessary,  the  patient  should 
he   made  lo   lie   upon  lier   hack   in   the   manner  just  de- 
scribed for  the  introduction  of  the  pessary.     The  index- 
finger  of  the   left  hand — or  right   hand,  if  this  is  heller 
edueated — previously  well  oiled,  must  he  passed  into  the 
vagina,  pressing  it  far  backward  underneath  the  cervix. 
and  laterally  over  either  side  of  the  pessary  as  neai 
possible  to  the  posterior  bar.     Then,    by   pressing  the 
pessary  downward  and  withdrawing  il  at  the 
same  time,  it  will  instantly  slip  out  from  un- 
der the  cervix,  and  by  gentle  traction  may  be 
removed  from  the  vagina  in  precisely  the  same 
position  as  it  was  introduced.     If  there  seems  to 
be  considerable  cystocele,  the  same  Albert   Smith 
pessary  can  easily  be  made  to  relieve  this  condition 
as    well  as  the    retroversion.      It    is    only   necessary  to 
cover  two-thirds  of  the  instrument,   beginning  at   the 
smaller  end,  with  the  transparent  rubber  gauze  such  as  is 
used  for  protecting  vaccine  points.     This  may  be  made 
quite  tiirlit   and   adherent   to  the  pessary  if  it  be  heated, 
by  passing  it  quickly  before  the  lire  or  an  alcohol  lamp, 
or  by  holding  it  for  a  moment  in  the  warm  hand. 

By  thus  fitting,  a  pessary  may  he  changed  so  that  it 
may  be  of  far  more  service.  The  rubber  gauze  is  quite 
inexpensive.  I  experimented  by  using  ordinary  clastic 
rubber  hands,  but  found  the  gauze  much  lighter  and 
quite  as  effectual,  as  it  can  be  wound  tightly  around  the 
pessary  and  instantly  made  impervious  to  water  by  the 
application  of  gentle  heat,  sometimes  merely  that  of 
the  hands. 

If  there  should  be  a  voluminous  vagina  and  the  typical 
Albert  Smith  pessary  is  t lasily  forced  down,  an  in- 
strument with  different    curves   must    be   selected.      The 

Hodge  pessary,  which  is  here  shown  (Fig.  2851),  is  one 

that  will  often  be  of  service 
in  such  cases.  Il  is  noticed 
that  this  instrument  is  shorter, 
and  has  the  same  irregular 
letier-S  curves  in  one  direc- 
tion,    but     is     decidedly     less 

wedge-shaped  ;  in  fact,  it  ap- 
proaches more  nearly  to  the 
shape  of  a  ring  pessary.  The 
Emmet  curved  Albert  Smith 
pessary  is  simply  a  pessary 
with  a  more  obtuse  anterior 
angle  than  the  Albert  Smith 
retroversion,  and  has  a  more  acute  anterii  r  angle  than 
the  Hodge  pessary.  The  difference  in  the  action  be- 
tween these  three  instruments  is  but  slight,  and  undoubt- 
edly the  Hodge,  or  Emmet  curve,  has  no  advantage  over 
the  typical  Albert  Smith  instrument,  excepl  in  very  ex- 
ceptional cases.  Such  cases  are  those  of  patients  with 
somewhat  open  vagina'  from  loss  of  perineum,  and  uer- 


Fio.  3851.-   The  Hodge  Betrover- 
■fon  Pessary. 
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Fio.  SS52.— Thomas's  Bulb  Retroversion  Pes 
sary. 


vous  patients  who  cannot  well  bear  to  feel  the  end  of 
the  common  Albert  Smith  pessary  near  the  meatus  uri- 
narius. 

In  that  class  of  patients  where  there  is  a  prolapsus  of  a 
hypertrophied  ovary  or  Fallopian  tube,  Dr.  Thomas's  bulb 
retroversion  pessary  is  a  decidedly  useful  instrument.  As 
seen  in  Fig.  2852,  it  isa  narrow  Albert  Smith  retroversion 
pessary  with  a  bulb-shaped  posterior  bar. 
These  are  made,  at  the  present  time,  of 
one  piece  of  hard  rubber,  instead  of  two 
as  formerly,  and  as  shown  in  the  cut. 
Of  course,  this  makes 
it  possible  and  easy 
to  keep  them  abso- 
lutely clean.  The 
instrument  is  especi- 
ally useful  in  retro- 
flexion of  the  uterus. 
In  such  cases,  how- 
ever, it  is  absolutely 
essential  that  the 
bulb-shaped  posterior  end  should  press  far  up  behind  the 
uterus,  above  the  angle  of  flexion.  Of  course,  if  this,  or 
any  other  retroversion  instrument,  presses  against  the  or- 
gan exactly  at  the  angle,  thus  pressing  into  it,  as  it  were, 
it  will  undoubtedly  only  make  it  more  acute  and  trouble- 
some. This  instrument  can  be  easily  bent,  like  all  hard- 
rubber  pessaries,  and  thus  made  wider,  if  required,  to  fill 
a  larger  vagina.  Or  it  can  always  be  bent  quickly  into 
a  modified  Gehrung  anteversion  pessary.  By  simply  oil- 
ing and  healing  the  sides  just  back  of  the  bulb-shaped 
posterior  end,  this  end  can  be  bent  upward  and  backward 
toward  the  narrow  or  anterior  end,  and  this  bulb-shaped, 
wide  end  will  then  raise  up  the  anterior  wall  of  the  va- 
gina just  in  front  of  the  cervix.  This  makes  a  very  use- 
ful instrument  for  so-called  anteversions,  which  are  at- 
tended with  prolapsus  of  the  anterior  wall. 

Or,  if  it  is  desired  to  have  a  larger  bulb  than  this  one, 
or  one  of  softer  material,  it  can  always  be  made  by  wrap- 
ping some  absorbent  cotton  around  the  bulb  and  covering 
it  with  the  rubber  gauze,  and  then  warming  it  slightly. 
No  moisture  can  then  reach  the  cotton,  and  it  will  re- 
main clean  in  the  vagina  for  two  or  three  weeks. 

The  Ring  pessaries,  as  before  stated,  act  principally  by 
distending  the  vagina  at  or  near  the  ceiwix,  raising  the 
latter  at  the  same  time  from  the  floor  of  the  vagina.  They 
are  made  of  hard  rubber ;  soft,  distensible  rubber  filled 
with  air  ;  copper  wire  covered  with  soft  rubber  ;  and  also 
of  elastic  material,  like  whalebone  or  steel,  covered  with 
soft  rubber.  A  simple  ring  pessary  is  shown  in  Fig. 
2848.  The  elastic  ring  pessary  was  formerly  very  much 
used,  but  is  discarded  by  the  great  majority  of  gynecolo 
gists  at  the  present  time,  simply  because  it  may,  and  often 
does,  become  imbedded  in  the  soft  tissue  on  either  side 
of  the  floor  of  the  vagina,  where  the  pressure  is  continu- 
ously being  made.  The  rubber  air-ring  pessary  will 
mould  itself  more  easily  to  the  shape  of  the  canal,  and 
consequently  is  far  safer  to  use.  It  will  be  found  to  be 
of  great  service  in  retroversion  and  prolapsus  in  unmar- 
ried women,  where  a  hard-rubber  instrument  could  not 
be  introduced  without  great  pain.  I  cannot  see,  and  have 
never  been  able  to  see,  any  advantage  in  a  hard-rubber 
ring  pessary  over  a  common  Albert  Smith  pessary,  but 
rather  exactly  the  contrary.  One  reason  why  this  style 
of  ring  pessary  has  become  so  unpopular  is  because  it 
distends  the  vagina  in  such  an  unnatural  way,  making  it 
unduly  wide  just  at  the  cervical  junction.  We  conse- 
quently would  not  expect,  nor  do  we  get,  so  many  cures 
after  using  this  instrument. 

The  Anterior  Support  Pessary. — This  class  of  pessaries 
is  made  up  of  a  vast  number  of  good  and  bad  instru- 
ments. I  do  not  call  them  anteversion  pessaries  as  often 
as  do  some  of  my  colleagues,  still  they  do  prevent  dis- 
placement of  the  uterus  forward  by  stretching  the  vagina, 
which  helps  to  make  up  the  utero-vesical  septum.  Of 
course,  when  this  tissue  is  put  on  the  stretch  by  pressing 
up  the  vagina  beneath  the  bladder,  it  must  of  necessity 
draw  up  the  cervix,  since  the  vagina  is  attached  here  to 
the  anterior  portion  of  the  cervix.     Then,  if  the  pressure 


Fig.  2S53.- 


Gehrung  Anteversion 
Pessary. 


is  continued,  it  is  possible  to  have  a  more  direel  force 
given  to  the  anterior  portion  of  the  body,  as  the  two  walls 
of  the  bladder  are  pressed  directly  against  the  apteverted 
uterus. 

Among  the  more  useful  anterior  support    pessaries  is 
the  instrument  called  the  Gehrung 
anteversion  pessary  (Fig.  2853).  r.- -.n 

The  figure  is  intended  to  show  the  /'  \ 

manner  in  which  the  pessary  should 
lie  in  the   vagina.      The   dotted  line 
is  intended  to  show  bow  it  supports     / 
the  uterus  when   the   latter  is  ante-    / 
verted.    The  cut  is  a  poor  one,  as  the  / 
uterus  never  should  fall  as 
far  forward  as  is  here  pict- 
ured.    The  principle  of  its 
action  is  to  hold  up  the  an- 
terior wall,  while  on  either 
side  of  the  cervix  rest  the 
curved  anterior  portions  of 
the   instrument.     The  pes- 
sary,   when    properly    ad- 
justed, is  an  excellent  one, 
and  serves   equally  well  in 
a   sharp  anteversion   as   in 
those    cases    of    prolapsus 
uteri  which  only  take  place  as  a  result,  or  an  accompani- 
ment, of  a  prolapsus  of  the  anterior  wall  of  the  vagina. 
In  other  words,  keeping  up  this  anterior  wall  prevents  a 
bad  prolapsus  uteri  in  many  cases.     There  are  three  ob- 
jections to  this  instrument : 

First,  the  impossibility  of  its  retaining  its  proper  po- 
sition in  the  vagina  if  it  is  one  size  too  small.  Second, 
the  difficulty  of  deciding  when  it  is  exactly  in  situ,  un- 
less one  is  accustomed  to  handle  the  instruments  daily. 
Third,  the  difficulty  of  introducing  it.  The  last  diffi- 
culty can  be  overcome,  however,  if  my  rule  for  introduc- 
ing the  instrument  is  followed.  The  first  objection  can- 
not alwTays  be  avoided,  since  it  is  impossible  to  determine 
before  using  just  what  size  to  apply  in  any  given  case. 
The  second  objection  is  a  corollary  of  the  first.  I  have 
often  been  obliged  to  remove  instruments  which  had  been 
improperly  adjusted  by  another  physician.  The  four 
curves,  all  of  about  the  same  angle,  are  very  confusing 
to  one  who  examines  the  instrument  in  situ  for  the  first 
time.  The  rules  which  I  am  in  the  habit  of  giving  the 
class  at  the  post-graduate  college  are  the  following  : 

Have  the  patient  resting  on  her  back  on  the  table  in 
front  of  you,  her  feet  drawn  up  on  a  level  with  the  table. 
Anoint  the  instrument  which  has  been  selected,  after 
examining  the  size  of  the  vagina,  and  place  it  on  the  table 
in  front  of  you  ;  then  study  the  instrument  with  special 
reference  to  the  symmetry  of  the  opposite  curves,  when  it 
is  seen  that  two  of  the  curves  are  symmetrical,  and  tiro  are 
not  symmetrical.  You  will  at  once  place  the  two  unsym- 
metrical  curves  nearest  you,  and  of  course  the  two  sym- 
metrical curves  will  be  nearest  the  patient.  Then  the 
bottom  of  the  pessary  must  always  be  that  part  which  is 
longest.  You  then  have  the  shape  of  your  instrument 
fully  understood.  Remember  that  the  two  symmetrical 
sides  are  to  rest,  the  one  on  the  right,  the  other  on  the 
left  of  the  cervix  ;  also,  that  the  longest  part  of  the  pes- 
sary is  to  rest  on  the  floor  of  the  vagina,  and  the  shortest 
part  against  the  roof  of  the  vagina.  After  this  study  of 
the  instrument  is  made  it  should  be  introduced  as  follows  : 
Seize  the  part  of  the  pessary  which  is  to  rest  directly 
under  the  bladder,  and  turning  the  instrument  directly 
over,  insert  either  of  the  symmetrical  curves  in  the  va- 
gina, opening  the  vagina  with  the  fingers  of  the  opposite 
hand,  and  pressing  this  curve  inward  until  it  is  possible 
to  insert  the  opposite  symmetrical  curve.  Then  rotate  the 
instrument  backward  to  the  original  position,  as  it  slides 
into  its  resting-place  with  the  longer  portion  on  the  floor, 
the  shorter  against  the  roof  of  the  vagina,  and  the  sym- 
metrical curves  one  on  either  side  of  the  cervix. 

The  same  motions,  in  reversed  order,  should  be  made 
on  removing  the  instrument. 

The  instrument  is  a  very  useful  one,  but  will  never  be- 
come as  popular  as  some  other  forms  of  pessary,  simply 
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because  the  physician  gets  confused  in  his  attempts  to 
understand  the  method  oi  introduction 

lii,  globe  anterior  support  pessary,  though  a  eery  dif- 
ferent-shaped instrument,  reallj  prevents  prolapsus  in 
much  the  same  waj .  vi/..  bj  keeping  a  constant  pressure 


i  •  .   :  -  ■.  i 


from  below  upward,  against  the  roof  of  the  vagina.  This 
instrument  is  Been  in  Fig.  2854.  It  is  made  of  glass, 
hard  rubber,  or  Bilver,  and  rausl  always  have  a  Btring  at- 
tached i"  it,  in  order  thai  the  instrument  may  be  removed 
occasionally  and  cleansed.  It  is  especially  serviceable  in 
cases  "t  cystocele  and  prolapsus  uteri  in  aged  single 
women.  It  can  be  worn  with  safety  for  three  months. 
These  pessaries  are  made  of  various  Bizes,  and  arc  easily 
introduced  bj  anyone. 

There  arc  very  many  other  anteversion  pessaries  which 
arc  made  to  ride  altogether  in  front  of  the  cervix.  Some 
of  them  may  be  very  useful,  but  from  a  large  experience 

with  them  I  am  sure  none  19  better,  or  as  good  as  those 
already  described.  There  arc.  moreover,  the  anterior 
Bupport  pessaries,  which  are  made  to  press  up  against  the 
posterior  fornix.  These  are  really  very  excellent  instru- 
ments for  the  relief  of  anteversion,  with  prolapsus  uteri, 
or  when  complicated  with  cystocele.  Among  the  most 
valuable,  is  the  Thomas  hinge-cup  anteversion  pessary, 


PIo   '-'S55. — Tlionin^'v  Hinge  cop  Anteversion  Pessary. 

Pig.  2855.  This  instrument  is  made  of  hard  rubber,  and 
as  Been  in  the  cut  is  closed,  while  the  dotted  lines  show 
how  the  instrument  will  appear  when  opened  for  cleaning 
or  for  introduction.  It  will  be  noticed,  on  examinati 
that  the  lower  portion  of  this  instrument  is  a  simple  Al- 
lien Smith  pessary,  while  the  upper,  or  cup  part,  is  at- 
tached to  the  broad  end  of  the  retroversion  pessary  bj 
means  of  a  well-made  hinge.  This  cup  id  intended  for 
the  cen  ix  to  rest  in ;  and  the  side  of  the  cup  opposite  to 
the  hinge  is  the  support  for  the  roof  of  the  vagina.  V<\ 
heating  the  pessan  al  the  hinge,  and  bending  it  here,  the 
cup  m a\  be  raised  higher  and  thus  press  up  the  auterior 
wall  so  high  that  it  will  be  quite  impossible  for  the  pa 
tient.  by  forcing  downward,  t"  expel    the  instrument. 

This   instrument    shoul 1   generally  lie   opened  when   it    is 

proposed  to  introduce  it  into  the  vagina.  The  patient 
should  lie  in  the  dorsal  position.  The  instrument  having 
been  well  anointed,  the  cup  part  should  be  introduced 
first     By  introducing  it  turned  •  fourth  over,  the  cup 

part  will  slip  in  easily.  When  it  and  the  hinge  part  have 
passed    through  the  ostium  vagina-  it  should  he  rotated 


backward,  the  acute  end  of  the  under  pessary  should  thi  a 
he  raised  and  tin-  instrument  pressed  downward  and  ii 
the  vagina.     The  cup  part  meeting  th«i  cervix  is  tun 
backward  and  the  cervix  finds  its  position,  and  imme- 
diately the  pt  -sai  \  is  in  Mlu.    To  remove  this  instrumi 

pull   on   the   angle   in 
the  ostium    vagina?,  and  it 

is  easily  extracted. 

Sometimes  w  hen  the  pe- 
rineum has  been  destroyed, 
or  is  very  distensible,  the 
instrument  can  he  ins* 
closed,  after  pulling  down 
the  perineum. 

I  have  had,  during  the 
last  fifteen  years,  not 
than    twenty    d  i  ffe  re  n  t 
women  wearing  this  instru- 
ment for  the  relief  of  com- 
plete prolapsus  uteri,  and 
1  know  of    no   instru 
which  scr\ es  this  j,.,, 
so   well.     Many    of    these 
patients  could  not   lie   per- 
suaded   to    try    other    in- 
struments.    I  have  myself 
tried  to  make  an  instrument  which  would  meet  the  same 
indications,  and  at  tin'  same  time  avoid  the  onlj  ob  i 
to  Dr.  Thomas's  instrument,  viz.,  the  hinge.     And  I  have 
had    made   for   me    the    instrument   shown   in   Fig 
ami  called    Hanks'    anterior  support  pessary.     It  holds 


In;.  2S5fi. — Hanks'  Anterior  Support  Pessary. 

the  anterior  wall,  it   steadies  the   cervix,  and    presses   tip 
against    the    posterior  fornix.      It    can    easily   he    bent   to 
suit  each  case.      I  like  the  instrument  because  there  is 
hinge  to  clean.      It   is  introduced  in  the  same  manner  as 
an  Albert  Smith  pessary. 

Dr.  Skene  has  devised  a  very  useful   anterior  support 
instrument,  a  cut  of  which  is  seen  in  Fig.  2So7.     It  . 
like  Dr.  Thomas's  anterior  support  pessary,  but  does  not 


Fig   3857. — skein's  Anterior  Penury. 

remain  in  situ  s, ,  well.  It  is  introduced  like  an  Albert 
Smith  pessary. 

Mr  Skene  has  also  invented  a  very  ingenious  instru- 
ment for  Use  where  there  is  a  prolapsus  of  the  anterior 
wall,  with  a  vesico- vaginal  fistula.  It  is  seen  in  Fig. 
2858.  The  cuii  rests  under  the  fistula  and  catches  the 
urine  as  it  dribbles  from  the  bladder.  The  urine  is  car- 
ried off  by  a  tube  to  a  rubber  bag  worn  on  the  ihi_rh.  It 
is  introduced  like  the  Alhert  Smith  retroversion    pessary. 

The  last  anteversion  pessary  which  I  wish  to  describe 
is  the  useful  little  instrument  called  the  Graily  Hew- 
itt rocker  anteversion  pessary,  and  which  is  pictured  in 
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Pessaries. 
Pessaries. 


Fi".  2859.  This  instrument,  as  is  seen,  presses  up 
against  the  root  of  the  vagina,  while  the  cervix  is  ex- 
pected to  ride  in  front  of  the  posterior  bar.     It  therefore 


Fig.  2S58. — Skene"s  Vesicovaginal  Fistula  Pessary. 

steadies  the  cervix  as  well  as  presses  up  the  prolapsus  of 
the  bladder,  etc. 

The  two  symmetrical  curves  are  to  rest,  the  one  back 
of  the  cervix,  the  other  on  the  perineum  below  the 
meatus.  The  instrument  is  especially  useful  in  young 
unmarried  women  suffering  from  displacement  of  the 
uterus  forward,  especially  when  attended  with  a  sinking 
of  the  anterior  wall.  The  pessary  is  easily  inserted  by 
turning  it  one-quarter  around  and 
pressing  the  end  which  is  to  pass 
under  the  cervix  through  the  os- 
tium vagina?  first ;  then,  when 
one-half  the  instrument  is  in,  by 
rotating  it  backward,  as  it  is  to 
rest  in  the  vagina.  Sometimes  it 
is  quite  easy  to  press  in  the  in- 
strument as  it  is  to  remain,  after 
pushing  the  perineum  downward 
as  far  as  possible. 

Before  closing  the  description  of  anteversion  pessaries, 
I  wish  to  again  call  attention  to  the  danger  of  using  them 
when  any  inflammation  exists  in  front  of  the  uterus. 

The  external  support  pessaries  are  also  very  numerous. 
A  few  are  really  very  useful,  and  I  can  safely  recom- 
mend them  when  there  is  complete  prolapsus  uteri,  and 
when  the  Thomas  hinge-cup,  the  modified  Gehrung,  or 
the  globe  pessary  does  not  prevent  the  complete  extru- 
sion of  the  uterus.  These  pessaries  are  never  needed  for 
simple  retroversion  or  anteversion,  but  only  for  complete 
procidentia  uteri.     The  most  comfortable  and  most  eas- 


FiG.    2859.— Graily    Hewitt 
Anteversion  Pessary. 


Fig.  2860.— O'Leary  Pessary. 

ily  adjusted  pessary  of  this  class  which  I  have  ever  used 
is' the  O'Leary  instrument  (Fig.  2860). 

It  is  easily  understood,  and  is  easily  introduced.  It 
holds  the  uterus  very  gently  because  of  the  coil  spring  in 
the  stem,  and  the  outer  wire  attachment  for  the  stem 
can,  and  does,  adapt  itself  to  the  shape  of  the  parts.  A 
very  similar  instrument,  but  less  expensive,  is  the 
Hornby  pessary  (Fig.  2861).  The  stem  in  this,  however, 
is  slightly  curved,  and  does  not  have  the  coil  spring. 


Dr.  Thomas  has  devised  a  number  of  external  support 
pessaries,  all  of  which  are  very  similar  in  their  action  to 
the  Cutter  instrument. 

The  Cutter  external  support  pessary,  as  seen  in  Fig. 
2862,  is  an  instrument  much  used,  and  is  simple  in  lnech- 


FlG.  2861. — llornby  pessary. 

anism  and  easy  of  insertion.     It  is  worn  with  comfort,, 
and  is  not  expensive. 

The  lateral  expansion  pessaries  are  not  so  numerous. 
They  are  made  to  open  when  they  have  passed  into  the 
vagina,  and  the  lateral  wings,  when  opened,  rest  against 
the  vagina  as  it  covers  the  ischio-pubic  rami.  Of  course, 
when  the  screw  of  the  stem  is  turned,  and  the  wings  are 
opened  (Fig.  2863),  it  is  quite  impossible  for  the  uterus 
to  prolapse  completely.     It  is  an  instrument  which  can 


Fig.  2802.— Cutter  Pessary. 

be  trusted  to  hold  the  uterus,  but  it  is  sure  to  press  so 
steadily  in  one  position  that  an  ulcer  will  often  be  formed 
in  less  than  a  week.  It  must,  therefore,  be  carefully 
watched. 

We  come  now  to  the  last  division  of  pessaries,  as  we 
have  classified  them,  viz.:  The  intra-utenne  stem  pes- 
sary. In  this  field,  too,  so  many  have  worked  that  there 
is  a  multitude  of  this  class  of  pessaries.  Several  are  use- 
ful, and  others  would  be  equally  so  were  it  not  too  dif- 
ficult to  introduce  them.  But 
really  only  a  few  varieties  are 
needed. 

By  many  gynecologists  the 
stem  pessary  is  not  used  at  all. 
For  fully  fifteen  years,  up  to 
1875,  the  stem  pessary  was  not 
even  recommended  by  writers 
or  teachers  of  gynecology.  The 
instrument  was  considered  dan- 
gerous, even  in  the  hands  of 
such  distinguished  physicians  as 
Velpeau,  Kerwisch,  Detschay, 
Simpson,  Vallaix,  and  their  pu- 
pils and  admirers.  Twenty  years  ago.  in  1866,  Dr.  Sims 
wrote  that  he  knew  of  but  three  physicians  in  the  United 
States  who  advocated  the  use  of  the  stem  pessaries. 
These  were  Drs.  Peaslee,  Conant,  and  Mack.  Three 
years  later  Dr.  Thomas  thought  no  one  advocated  their 
use,  and  believed  them  to  be  dangerous  instruments  to 
use.     In  1868  Dr.  Peaslee  read  a  paper  on  this  subject 


Fig.  2863.— Zwenck's  Pessary. 
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re  the  Medical  Bocietj  of  the  State  of  New  York. 
and  recommended  them  for  certain  pathological  condi- 
tions He  Lad  di  them  up  in  prn ate  prai 
during  the  season  of  their  unpopularity,  and  when  we 
remember  how  judicial  he  was  in  all  hi-  conclusions,  we 
must  believe  that  his  experience  was  n  ortbj  of  our  con- 
9idi  i  ation. 

8in<  e  this  time  a  lai  ge  numbei  i  and  <  onti- 

nental  gynecologists,  as  well  as  a  host  of  our  American 
colleagui  s,  bai  e  advocated  their  use. 
\ni.iirj  them  we  And  the  i  Lvi  ling, 

\\  illiams,  A. thill,  H<  h  itl  Bantock,  Bi 
der,  Martin,  \\  incki  I,  <  Ushausen,  Pi 
Thomas,  Van  der  Walker,  Chadwick,  < 
ell,  and  ol  I 

The  great  caution  to  be  observed  ia  to  use 
onlj  absolutely  clean  instruments,  in  watch 
them  carefully,  and  to  remove  them  as 
as  danger  t  hreatens. 

Fig    2864    represents  the  common    glass 
stem  pessary. 

Ii  i-  a  useful  little  instrument,  very  inex- 
pensive, easily  k«i >t  (lean,  and  easily  intro- 
duced. The  lower  end  rests  in  u  little  cup-shaped  pes- 
sarj, 01  it  maj  bi  r<  tained  in  situ  bj  means  of  a  i  otton 
tampon,  whi<  h  must  be  often  chanj 

Another  instrument,  called  the  Conant  stem  pessary, 
is  shown  in  Pig.  2865.  The  upper  cut  shows  the  instru- 
ment open,  ana  the  two  lower  cuts  shew  the  instrument 
as  it  looks  when  closed  and  as  it  appears  from  two  sides. 
When  being  introduced  into  Lhe  cervical  canal  the 
wings  must  be  closed.  Alter  the  stem  has  passed  up  the 
cervical  canal  the  wings  are  opened, 
and  thus  thej  support  the  stem  in  situ 
by  riding  upon  the  floor  of  the  vagina. 
Another  stem  pessary  has  been  de 
vised  by  Dr.  Thomas, 
and  is  called  the  gal- 
vanic sieni  pessaiy.  It 
i-  composed  of  alter 
nate  beads  of  zinc  and 
copper  strung  on  a  wire 
attached  to  a  hall,  as  is 
.seen  in  Fig.  2866.  It 
is  expected  to  exercise 
some  galvanic, 
a  n  il .  c  o  r  r  e  • 
spondingly, 

Some   curative. 

influence  at  the 

point   diseased, 

or  bent,  oi  con 
tractcd.      It    is 
kept    in    place 
h\  means  of  n  ring  pessary  or  cotton  pledget. 
All  these  intrauterine  stem  pessaries  are  supposed  to 
tighten  the  distorted  or  bent  canal  by  actual  pressure 
inst  the  walls  of  the  canal.     If  they  are  kept  in  situ 

some  'inn   the  M 1  vessels  are  enabled  to  do  their  work 

more  perfectly,  and  the  malnutrition  of  the  parts  must 
be  improved  01  course,  the  galvanic  pessary  may  be  a 
.source  ot' stimulation  In  reason  of  the  mild  galvanic  in- 
fluence, besides  acting  as  a  splint,  like  other 
stem  pessaries. 

Certain  retroflexions,  it  seems  to  me,  can  be 
more  quickly  cured  with  a  Conant,  or  glass, 

J  or  hard-rubber  stem  pessary,  than  in  any  other 
}  possible  way.  It  is  only  necessary  to  intro- 
Ik  duce  the  stem,  alter  placing  the  patient  in  the 
w  Sims  or  the  knee  client  position,  and  then  pack 
the  lower  part  of  the  vagina  with  cotton  pledg- 
ets to  ki  i  p  either  of  these  in  their  proper  po- 
sition. I  do  not  describe  any  of  the  many 
other  Btem  pessaries,  because  the  simply  con 
Btructed  instruments  here  pictured  meet  and 
overcome  as  effectually  everj   pathological  condition  as 

the  mure  ((implicated  ones  possibly  can. 

'I'm     l.i  \  i.  i  il  OP  Tim  I      I  u  \  i    L  PE88A.RT  MAT  BE  LEFT 

in  Position.    -We  cannot  do  I  letter  than  to  consider  more 


2Si;5._ Conant's  Stem  Pessaiy. 
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connectedly  and  methodically  the  very  important  subject 

of  the  li  1 1 •_■  1 1 1  of  time  that  any  or  all  pessaries  may  safely 
be  allowed  to  remain  in  lhe  vagina.  The  length  of  time 
must  vary,  of  course,  indifferent  individuals,  and  at  differ* 
ent  periods  in  the  progress  of  the  displacement,  and,  finally, 
with  the  kind  of  pessarj  selected.     Son,-  condi- 

tions have  particular  reference  to  the  patient  herself.  1  bet 
lieve  a  general  rule  can  be  followed  in  all  case' — one  «  hich 
can  he  easily  remembered,  and  to  which  I  can  conceive 
of  but  few contra-indications  for  its  universal  applica- 
tion. It  is  as  follows:  Winn  there  i-  a  prolapsus,  or 
version,   or   flexion   of  the   uterus,    with   more  or   less 

fixation  from  a  former  infla ation  around  the  i 

resulting  in  an  exudation,  or  in  the  shortening  of  eithor 
broad  ligaments,  or  of  either  of  the  utero-sacTtl 
ligaments,  if  in  such  condition-  a  pessarj  is  used  at  all,  it 
must  not  he  retained  more  than  six  hour-  after  being  lirst 
introduced,  without  learning  from  the  patient  if  it  has 
or  has  not  produced  pain.  Then  il-  action  should  lie 
tested  by  careful  examination  while  the  patient  stands 
erect  with  one  fool  resting  on  a  support  six  inches 
the  floor;  also,  by  examination  while  the  patient  fa  re- 
cumbent in  the  dorsal  position  on  a  bed.  Alter  all  this 
precaution,  if  it  is  found  that  the  instrument  i-  well  ad- 
justed it  may  be  allowed  to  remain  for  four  or  five  days. 
And  on  later  triaN  and  examinations,  if  all  ha-  gone  well, 
it  can  remain  for  two  or  three  weeks,  never  longer.  The 
foregoing  rule  applies,  of  course,  to  the  use  of  any  ims- 
sary  during  the  acute  or  chronic  stage  of  peri-ulerine  in- 
flammation,  or  during  the  convalescence  from  such  con- 
dition. A  Becond  general  rule  should  also  be  followed, 
which  is,  however,  but  a  corollary  of  the  first,  viz.: 
Avoid  using  pessaries  altogether  for  the  relief  of  pelvic 
pain-  if  you  cannot  diagnosticate  such  conditions  if  prev- 
ent. When  cases  of  this  class,  complicated  witb  perl. 
or  parametritis  are  excluded,  it  will  l>e  seen  that  we  at 
once  come  to  consider  the  time  that  individual  pessaries. 
may  he  kept  in  situ. 

The  Albert  Smith  pessaiy,  the  lever  wedge-shaped 
pessary,  can  be  worn,  when  well  adjusted,  longer  than 
any  other  kind,  a- the  principle  on  which  it  acts  allow! 
of  a  slight  change  of  position,  and.  consequently,  it  does 
not,  even  when  large,  so  quickly  cut  it-  way  into  the 
vagina]  wall.  The  patient  should  be  seen  within  three 
days  after  the  pessary  has  keen  introduced,  and 
three  i ir  four  w eeks afterward.  The  ring  pessary,  whether 
stiff  or  clastic,  should  never  he  allowed  to  remain  oval 
twenty  four  In. in-  on  it-  lirst  introduction.  If,  on  ex- 
amination, it  -how  s  no  tendency  to  embed  itself  laterally 
in  the  vaginal  mucous  membrane,  it  may  he  allowed  to 
remain  one  week,  never  longer,  and  then  it  must  be  re- 
moved, and  a  careful  inspection  of  the  parts  is  to  be 
made.  Then,  if  all  is  right,  it  can  remain  three  weeks, 
hut  not  longer,  unless  the  pessary  is  a  very  small  one, 
when  it  will  Ik-  quite  useless  to  introduce  it  at  all. 

The  globe  pessary,  whether  of  hard  rubber,  ofgl 
an  air-ball,  is  especially  adapted  to  elderly  single  women. 
As  there  are  no  sharp  or  rough  angles  on  lirst  introduc- 
tion it  can.  if  not  too  large,  remain  <n  situ  for  one  week. 
<  )n  introducing  it  at  later  times  it  can  remain  w  it  li  safety 
and  comfort  for  six  weeks  or  more. 

The  different  varieties  of  Bo-called  anteversion  pessaries. 

are re  dangerous  instruments  than  those  of  the  : 

sect nid  class. 

The  Gehrung,  Qrnily  Hewitt.  Thomas  hinge-cup,  and 
all  the  others  which  fall  under  this  classification,  ought 
never  to  he  allowed  to  remain  without  careful  examina- 
tion every  day  for  a  few  day-.  And  any  pessary  of  this 
suit  should  he  removed,  the  parts  well  douched,  and  the 
instrument  thoroughly  cleansed  at  least  every  foul 
weeks. 

The  Thomas  hinge-cup  pessary,  however,  in  tin 
of  quite  "Id  people,  can  be  allowed  to  remain  for  two 
months;  hut  it  i-  the  best  practice  by  far  to  follow  the 
rule  of  removing  all  pessaries  ever}  month.  The  ex- 
ternal support  pessaries  should  he  withdrawn  every  night 
and  replaced  everj  morning.  The  lateral  ring  pessary, 
or  the  Zwenck,  like  the  external  support  pessary,  must 
he  removed  everj  night  and  re-inserted  every  morning, 
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and  on  no  account  should  it  be  allowed  to  remain  longer 
than  one  day. 

The  stem  pessary  of  every  variety  must  be  carefully 
watched,  and  the  patient  should  be  directed  to  report  her 
condition  daily  for  at  least  a  week,  and  afterward  every 
five  or  six  days. 

Dangers  attending  the  Use  op  Pessaries. — That 
there  are  no  accidents  that  can  possibly  occur  from  the 
use  of  pessaries,  the  most  ardent  advocate  of  their  use 
will  not  dare  maintain.  We  have  all  seen  pelvic  inflam- 
mation occasioned,  violent  vaginitis  produced,  and  most 
intense  pains  excited  by  improperly  selected  instruments. 

When,  as  has  been  stated  above,  there  exists  a  peri- 
uterine inflammation,  or  the  result  of  such  an  inflamma- 
tion remains  and  keeps  the  uterus  more  or  less  fixed  in  a 
retroverted  state,  any  pessary  may,  and  generally  will, 
excite  additional  trouble,  instead  of  relieving  the  impaired 
circulation  and  malnutrition.  It  is  impossible  to  exer- 
cise too  wise  judgment  in  selecting  a  pessary,  too  much 
caution  in  its  introduction,  or  too  much  watchfulness 
while  it  is  being  worn,  if  such  condition  exists. 

I  advise  all  to  avoid  the  use  of  pessaries  in  such  cases 
unless  the  patients  can  be  seen  eve^  one  or  two  days. 
The  Albert  Smith,  or  the  ring  pessary  may  sometimes 
press  so  tightly  under  the  urethra  that  the  patient  will  be 
unable  to  pass  urine.  Such  an  accident  may  occur  simply 
from  using  too  large  or  too  long  instruments,  especially 
when  the  uterus  is  partially  fixed  and  the  pessary,  in  con- 
sequence, is  not  well  balanced,  because  the  posterior  por- 
tion in  the  posterior  fornix  being  very  low,  the  anterior 
angle,  the  upper  extremity  of  the  lever,  will  press  upward 
too  far.  The  elastic  ring,  or  the  hard-rubber  ring,  may 
easily  become  imbedded  in  the  vaginal  mucous  membrane 
when  the  instrument  is  over-large.  The  finger  must  be 
passed  up  and  down  laterally  between  the  vaginal  wall 
and  pessary,  and  the  instrument  changed  if  found  to  be 
too  tightly  fitting.  The  globe  pessary,  if  there  is  no  string, 
or  if  the  string  should  become  detached,  may  occasion  a 
little  anxiety  because  of  the  difficulty  of  its  removal.  A 
small  wire,  however,  can  be  bent  upon  itself  and  passed 
above  the  instrument,  and  by  a  simple  manipulation  it 
can  be  removed  as  a  cork  is  removed  from  the  inside  of 
a  bottle.  Or  the  same  object  can  be  easily  obtained  by 
using  the  placenta  forceps.  The  cervix,  when  conical, 
may  sometimes  become  incarcerated  in  the  Thomas  hinge- 
cup  pessary,  or  the  Graily  Hewitt  rocker  pessary,  or  the 
Hanks  prolapsus  pessary,  or  any  one  of  the  so-called  ante- 
version  pessaries,  and  also  in  an  external  support  pessary 
while  the  cervix  rests  on  a  small  ring.  It  is  only  neces- 
sary to  remove  the  instrument  very  gently  from  the  parts, 
pressing  with  a  finger  the  cervix  upward  out  of  its  place 
of  fixation  in  the  ring  before  traction  is  made  upon  the 
instrument.  If  from  any  cause  a  pessary  is  allowed  to 
remain  too  long,  and  becomes  imbedded  in  the  vaginal 
tissue,  and  granulations  spring  up  and  completely  cover 
some  parts  of  the  instrument,  a  pair  of  bone  forceps  may 
be  called  into  use  to  cut  the  hard-rubber  instruments,  but 
it  is  always  safe  to  cut  with  a  scalpel  directly  through 
the  new  growth  down  upon  the  pessary  and  thus  remove 
it  whole.  The  severe  abrasions  and  erosions  which  poor- 
ly adjusted  pessaries  sometimes  occasion  can  always  be 
quickly  cured  if  the  parts  are  frequently  douched  with  a 
hot  antiseptic  solution,  followed  by  a  direct  application  of 
some  stimulating  astringent.  Should  a  prolapsed  ovary 
become  incarcerated  below  and  behind  the  posterior  bar 
of  any  retroversion  pessary,  and,  as  generally  occurs  in 
such  cases,  a  most  intense  pain  be  occasioned,  it  is  only 
necessary  to  gently  remove  the  instrument  while  the  pa- 
tient is  directed  to  keep  the  knee-chest  position  for  an 
hour  or  more. 

Whenever  evidence  of  acute  pelvic  inflammation  ap- 
pears directly  after  a  pessary  has  been  introduced,  the  in- 
strument must  be  removed  at  once,  and  the  best  means  at 
our  command  called  upon  to  stay  the  progress  of  the  dis- 
ease Such  an  accident  often  follows  the  injudicious  use 
of  a  stem  pessary,  and,  as  stated  under  another  head,  the 
patient  should  be  watched  daily  until  the  instrument  is 
found  to  be  really  a  comfort  to  the  patient.  She  should 
not  be  allowed  to  walk  about  much,  nor  take  a  long  jour- 


ney until  it  is  absolutely  certain  that  she  can  do  so  with 
safely.  This  class  of  instruments  will,  of  course,  be  a 
great  source  of  danger  if  they  are  not  absolutely  aseptic. 
And  undoubtedly  these  inflammations  have  often  been 
occasioned  by  sepsis  rather  than  by  traumatism. 

Horace  T.  Hanks. 


PETERSTHAL  is  a  spa  lying  in  the  Schwarzwald  of 
Baden,  in  a  valley  about  1,400  feet  above  the  level  of  the 
sea.  The  climate  is  mild.  There  are  several  springs  of 
carbonated  iron  waters.  The  following  is  the  composi- 
tion of  two  of  these,  calculated  in  parts  per  thousand. 

Petersquelle.     Salzquelle. 

Bicarbonate  of  iron , 0.0-16  0.0-15 

Bicarbonate  of  manganese trace  trace 

Bicarbonate  of  sodium 0.007  0.0-10 

Bicarbonate  of  calcium 1.518  1.501 

Bicarbonate  of  magnesium 0.455  0.584 

Chloride  of  sodium  .    0.033  0.042 

Chloride  of  lithium 0.004  0.002 

Sulphate  of  sodium 0.700  0.S52 

Organic  matters,  etc 0. 127  0.176 

Total  solids 3.040  3.242 

There  is  a  large  amount  of  free  carbonic  acid  gas. 

The  waters  are  used  both  internally  and  externally, 
and,  in  addition,  pine-needle  baths  and  mountain-climb- 
ing in  the  pine-woods  are  prescribed  in  suitable  cases. 

Petersthal  is  frequented  chiefly  by  persons  suffering 
from  anaemia,  and  those  who  are  run  down  by  overwork 
or  from  other  causes.  T.  L.  S. 


PETROLATUM.  The  word  •petrolatum  stands,  both  in 
Latin  and  English,  as  the  officinal  title  in  the  U.  S.  Phar- 
macopoeia (revision  of  1880)  for  an  unctuous  derivate  of 
petroleum,  representing  the  substances  so  well  known 
and  popular  under  the  proprietary  names  of  vaseline  and 
oosmoline.  The  petrolatum  of  the  Pharmacopoeia  is  thus 
defined:  "A  semi-solid  substance,  consisting  of  hydro- 
carbons, chiefly  of  the  marsh-gas  series  (C16H34,  etc.), 
obtained  by  distilling  off  the  lighter  and  more  volatile 
portions  from  American  Petroleum,  and  purifying  the 
residue.  Melting  point  about  40°  C.  to  51°  C.  (lb4Q  F.  to 
125°  F.),  the  first  constituting  the  softer,  and  the  second 
the  firmer,  variety.  When  Petrolatum  is  prescribed  or 
ordered,  without  specifying  its  melting-point,  the  low- 
melting  variety,  which  liquefies  at  about  40°  C.  (104°  F.) 
is  to  be  dispensed."  As  above  said,  petrolatum  consists 
principally  of  a  mixture  of  paraffins  (hydrocarbons  of  the 
formula  CnHgu+s).  but  probably  also  contains  some  ole- 
fins (hydrocarbons  of  the  formula  CnHsn),  which,  by  their 
softer  consistence  than  that  of  the  corresponding  paraffins, 
tend  to  increase  the  unctuousness  of  petrolatum.  Petro- 
latum appears  as  "a  yellowish  or  yellow,  fat-like  mass, 
transparent  in  thin  layers,  more  or  less  fluorescent,  espe- 
cially when  melted,  completely  amorphous,  tasteless,  and. 
odorless,  or  giving  off,  at  most,  only  a  faint  petroleum 
odor  when  healed,  and  having  a.  neutral  reaction.  When 
gently  heated,  until  the  mass  is  almost  entirely  melted, 
the  liquid  portion  has  a  specific  gravity  ranging  from 
0.835  to  0.860.  It  is  insoluble  in  water  ;  scarcely  soluble 
in  alcohol,  or  in  cold  absolute  alcohol ;  but  soluble  in  (S4 
parts  of  boiling  absolute  alcohol,  and  readily  soluble  in 
ether,  chloroform,  disulphide  of  carbon,  oil  of  turpen- 
tine, benzine,  benzol,  and  in  fixed  or  volatile  oils.  When 
heated  on  platinum  foil,  it,  is  completely  volatilized  with- 
out emitting  the  acrid  vapors  of  burning  fat  or  resin" 
(U.  S.  Ph.).' 

Petrolatum  owes  its  medicinal  value  to  its  combining 
with  the  physical  attributes  of  the  semi-solid  fats  the 
chemical  peculiarity  of  the  paraffins,  of  being  practically 
unalterable  and  indifferent  to  chemical  agents.  Petro- 
latum neither  hardens  nor  turns  rancid  by  exposure,  ami 
can  be  treated  with  any  chemical  likely  to  be  medicinally 
prescribed  in  an  ointment  without  being  itself  attacked 
thereby.  The  substance  is  therefore  available,  either  by 
itself  as  a  simple  unguent,  perfectly  bland  and  change- 
less, or  as  the  fatty  basis  for  medicated  ointments. 

Edward  Curtis. 


621 


I"  li  .i  i  iiiiK  <>|i<ila. 
I'lia  rnia  <  <>  |><rlu. 


REFERENCE  HANDBOOK   of  THE    MEDICAL  SCIES 


PHARMACOPCEIA  (Greek  QapnoKoroita,  from  cpdpfxuKov, 
medicine,  remedy,  and  rouTy, to  make,  to  prepare;  Latin, 
pharmacopoBa  or  pharmacopoeia  .  German,  Pharraako- 
p6V  French,  pharmacopee  Spanish,  farmacopea,  i 
A  pharniaeopaia,  in  the  modern  sense,  may  be  defined  as 
a  work  published  bj  some  recognized  authority,  for  the 
purpose  "i  securing  uniformity  in  the  kind,  quality, 
Btrength,  and  composition  oi  Bimple  and  compound  rem 
edies  used  in  the  practice  of  medicine,  li  may  either  be 
ol  a  local  character,  or  it  maj  apph  to  a  whole  country. 
The  term  has  also  been  often  applied  to  works  written 
or  published  bj  individuals,  without  the  official  sani 
of  Bomi  governmental  or  professional  authority.  The 
Greek  word  ^apiuacowoiia  occurs  in  later  Greek  medical 
writer-  under  it-  proper  meaning,  "the  preparation  of 
medicines,"  or  "  the  art,  or  business,  of  preparing  medi- 
cines "    A.8  the  title  of  a  i k  treating  of  this  Bubject, 

however,  it  ia  probably  not  older  than  the  beginning  of 
the  sixteenth  century. 

Ancieni  \m>  Mi  ih  i  \  \ i.  Precursors  of  Phabma- 
copoeiab.  —  While  the  ancieni  nations  did  not  possess  any 
works  which  could  be  fully  Bel  side  by  Bide  with  our 
modern  pharmacopoeias,  yel  the  gradually  accumulating 
mass  oi  facts  relating  to  the  preparation  and  practical 
use  of  medicines  resulted  in  the  composition  of  numerous 
works  treating  at  leasl  incidentally  of  this  Bubject.  In 
giving  an  account  of  the  literature  relating  to  the  latter, 
we  shall  confine  ourselves  to  those  works  the  influence 
of  which  lias  extended  to  our  times  in  one  way  or  an- 
other. 

.'  has  furnished  us  the  oldest  existing  documents 
containing  formulas  and  directions  for  the  preparation  of 
medicines.  The  oldest  known  is  the  Papyrus  Ebers  (dis- 
covered by  Professor  Ebers,  in  1872),  dating  from  the 
year  1552  B.C.  (compare  Medical  Record,  \i.  (1876),  247- 
251).     This  remarkable  work  ahowsthat  the  knowledge 

Of  medicine,  BUrgery,  and   materia   medica   had   attained, 

already  in  thai  early  period,  a  condition  of  development 
and  stability  approaching  in  many  respects  to  fixed  dog- 
matism, but  nevertheless  exhibiting  a  remarkable  faculty 
of  diagnosing  diseases  from  symptoms,  due  allowance 
being  made  for  the  imperfect  knowledge  of  anatomy 
and  physiology  attainable  at  that  period.  The  Papyrus 
Ebers  mentions  a  large  number  of  simple  remedies,  and 
also  contains  numerous  formulas  of  compounds,  often  in 
form  of  regular  pharmacopoeia!  receipts,  accompanied 
by  signs  and  terms  expressing  weights  or  measures,  pre- 
cisely as  is  customary  at  the  present  day. 

Of  equally  greal  interest,  though  a  few  centuries 
younger,  is  the  medical  papyrus  of  Berlin  (sec  Woenig, 
"  Die  Pflanzen  im  alten  Aegypten,"  Leipzig,  1886), 
written  about  1350  b.c.  This  document  contains  a 
great  number  of  formulas,  with  exact  statements  as  to 
ingredients,  and  weights  and  measures,  all,  however,  in 
quite  a  laconic  manner,  as  if  written  for  persons  accus- 
tomed to  an  old  established  Bystem,  which  was  indeed 
the  case  as  we  know  from  other  sources.  These  formu- 
la- comprise  internal  and  external  remedies,  among  them 
embrocations,  salves,  cataplasms,  plasters,  enemata,  po- 
tion-, decoctions,  etc.  The  remedies  themselves  are  sim- 
ple-, most  of  them  plants  or  derived  from  plants  (such  a- 
certain  gums  and  resins)  :  a  leu  metals  (iron,  and  soda 
in  -nine  form);  liquids,  such  as  wine,  water,  vinegar, 
honey,  human  and  other  milk,  human  urine,  the  f.ece-. 
bile,  blood,  <  tc.,  of  various  animal-,  etc. 

In  addition  to  these  written  documents,  there  existed 

also  formularies  sculptured  in  stone.     Such  a  formulary 

or  pharmacopoeia  was  discovered  bj  Professor  Dumichen 

upon  the  wall-  of  a  regular  pharmaceutical  laboratory 

■  Bee  Woenig,  I.  c,  872)  in  the  temple  of  Bdfu. 

India. — The  existing  literature,  reduced  to  writing  at 
a  much  later  period  than  that  of  Egypt,  and  originally 
transmitted  by  oral  tradition  only,  mighi  be  supposed  to 
contain  al  least  fragments  of  a  science  of  medicine  or  of 
pharmacy  existing  in  ancient  times.     An  examination  of 

tl Ideal    literature,  however — that  ol    the  Veda-,   llrah 

manas,  and  Sfttras  -reveals  onlj  a  ven  circumscribed 
and  crude  knowledge,  disease  being  chiefly  ascribed  to 
supernatural  causes  and  its  removal  to  the  efficacj  of 


charms  and  incantation-.  Ii  i-  certain,  contrary  to  what 
has  been  believed,  even  in  quite  recent  times,  that  a  reg- 
ular -\  -tern  of  medicine  was  not  developed  in  India  un- 
til the  medical  literature  of  the  Gre<  ks  gradually  found 
ii-  way  east,  partly  tinged  with  the  medical  creed 
ing  in  the  countries  through  which  it  passed.  This 
much  only  i-  bo  far  positively  known,  that  the  principal 
medical  works  of  the  Hindu-,  viz.,  those  of  Charaka  and 
Sucruta,  cannot  be  traced  farther  hack  in  their  present 
form  than  the  eighth  century  A.n.  (see  Xar  Rented 
1VT0.  220).  Between  these  works  and  the  later  Hindu 
medical  literature  there  i-  a  considerable  gap  of  tin 
some  lour  or  five  centuries  elapsing  before  we  meet  with 
other  notable  writer-  on  medical  or  therapeutical  sub- 
jects. Most  of  these  medical  works,  including  Cfiara 
and  Sucruta,  contain  numerous  formula-  and  directions 
for  preparing  medicines,  but  they  have  lost  a  good  deal 
of  their  distinctness  and  perspicuity,  o\\  ing  to  the  poeti- 
cal (metric)  form  in  which  all  these  works  are  written. 
Among  the  later  medical  treatises  the  most  important 
the  "  A-htaiiuahridaya,"  by  Vagbhata,  and  the  "  BhI 
prakfica,"  by  Bhava,  both  of  them  only  a  few  centuries 
old.  The  -e  contain,  likewise,  many  formulas  interwoven 
in  the  text.  Regular  treatises  on  pharmacy,  or  formular- 
ies, are  not  numerous  (to  the  former  belongs  the  "  Prayo- 
g&mrita  "  of  Vaidyacbintamani,  and  others) ;  but  treatises 
on  materia  medica,  or  glossaries  of  simples,  are  much 
more  common.  The  most  extensive  of  these  i-  the 
"  Nighanturaja,"  by  Narahari,  of  Cashmeer.  being  a  dic- 
tionary of  product-  of  nature,  etc.,  with  synonym-.  An- 
other smaller  but  useful  work  i-  the  "  Madanavinoda  "  of 
Madanapala. 

Greece. — The  first  historical  personage  appearing  upon 
the  Stage  of  Greek  medicine,  and  at  the  same  time  the 
mo-t  important  through  the  far-reaching  influence  of  his 
teachings,  was   Hippocrates  (about  460-377  i$.c).    The 
treatises  composed  by,  or  attributed  to,  him  contain  num- 
erous directions  for  the  preparation  of  certain  medicil 
but  among  his  genuine  writings  there  i-  none  exclusively 
devoted   to   this   subject.     In  fact,  there   is  no  evidence 
that  the  pharmaceutical  art  was  in  a  very  forward  state 
of  development  at  that  time  in  Greece;    but  it  becai 
gradually  developed  during  the  subsequent  centuries,  in 
proportion    as    the   rational    treatment    of   disease-,  u] 
the  foundation  laid  by  Hippocrates,  spread  through  the 
cultivated  nations  of  Europe  and  Western  A-ia. 

Omitting  the  name-  of  those  whose  works  are  lost,  or 
whose  writings  remained  without  special  influence  ttpon 
the  formularies  of  later  times,  we  may  next  mention 
Andromachus,  of  Creta,  Nero-  court-physician,  who 
wrote  (about  60  a.d.)  a  sort  of  formulary  in  iambic 
verse,  and  who  i-  also  the  author  of  a  poem  on  theriac 
and  its  preparation.  This  compound  played  an  impor- 
tant role  for  many  centuries  subsequently,  and.  even  at 
the  present  day.  still  haunts  more  than  one  pharmaco] 
in  a  more  or  less  disguised  form.  At  about  the  same  time 
(65  \.i>.  Servilius  Damocrates  (or  Democrates)  composed 
various  pharmacological  poem-,  one  of  which  also  treats 
of  theriac.  This  compound,  when  prepared  according  to 
his  directions,  was  subsequently  known  as  "  Confectio 
]  tamocratis." 

Of  paramount  importance  for  the  development  of 
materia  medica  was  Pedanius  Dioscorides,  of  Anazarba, 
near  Tarsus,  in  (ilieia,  whose  work,  i\ik6.  ("  Materialia." 
written  about  7*  a.d.),  is  a  most  valuable  cyclopaedia  of 
-implcs.  in  which  the  latter  arc  carefully  described  and 
discussed,  and  which  became  one  of  the  chief  sources 
pharmacological  writers  down  to  the  middle  agea 

No  author  need  now  be  mentioned  until  the  time  of 
Claudius  Galenus,  of  Pergamus  (131-  ab.  210  a.d.).  In 
the  numerous  writings,  partly  genuine  and  partly  sup- 
posititious,  which  bear  this  great  physician's  name,  many 
formulas  occur  which  are  used  by  later  writers,  and  have 
been  handed  down  as  standard  recipes.  Two  of  his 
work-  treat  especially  of  the  composition  of  medicim 
7T(pl  <rvvdiaiu>s  <papuaK<i>v  tut  koto  roirovs.  "  on  the  composi- 
tion of  medicines  according  to  the  places"  (of  applica- 
tion! ;  and  .  .  .  Kara  yivri,  "...  according  to 
classes."     He  largely  increased  the  number  of  complex 
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("Galenical")  mixtures,  for  the  formulas  of  which  he 
often  paid  a  high  price. 

Of  later  writers,  the  more  important  are  :  Aetius,  of 
Amida,  in  Mesopotamia  (sixth  century  a.d.),  who  gives 
numerous  formulas  for  plasters,  salves,  etc.  :  Alexander. 
of  Tralles,  in  Lydia  (525-605  a.d.),  and  Paulus,  of  iEgina 
(seventh  century  a.d.),- both  of  whom  likewise  quote 
many  formulas  in  their  writings.  Passing  now  over 
several  centuries,  we  rind  no  author  worthy  of  mention 
until  we  come  to  Nicolaus  Myrepsus,  of  Alexandria  (sec- 
ond half  of  thirteenth  century  a.d.),  who  compiled  an 
"  Antidotarium "  (Swa/icpuv),  orformulary,  containing  not 
less  than  two  thousand  six  hundred  and  fifty-six  formulas, 
in  forty-eight  chapters.  This  work  Mas  written  in  Greek, 
but  only  the  Latin  translation  has  been  published  (first 
edition,  Basle,  1549).  It  is  also  entitled  "Antidotarium 
Magnum  "  (not  to  be  confounded  with  the  "  Antidotarium 
Parvum"  of  Nicolaus  Praepositus).  In  spite  of  its  en- 
cyclopaedic character,  this  formulary  did  not  acquire  as 
much  reputation  as  the  less  extensive  works  of  Mesne  or 
of  Nicolaus  Propositus. 

Rome. — Probably  the  oldest  Roman  author  from  whom 
formulas  have  come  down  to  us,  was  the  "  man  of  iron," 
M.  Porcius  Cato  (234—149  B.C.),  who  interweaves  them 
here  and  there  in  his  treatise  on  agriculture.  Still,  Ro- 
man literature  hardly  presents  anything  worth  mention- 
ing on  the  subject  under  consideration,  until  we  come  to 
C.  Plinius  Secundus.  the  elder  (23-79  a.d.),  in  whose 
great  work  on  natural  history  many  subjects  are  treated 
of  relating  to  materia  mediea.  The  first  literary  produc- 
tion specially  relating  to  compound  medicines,  and.  in 
fact,  constituting  a  formulary,  is  the  work  of  Scribonius 
Largus  (first  century  a.d.),  "  Compositiones  Medicss," 
written  in  barbarous  Latin,  but  of  importance  for  the 
history  of  therapeutics  of  that  period.  This  work,  among 
other  matters,  contains  the  first  correct  description  of  the 
method  of  obtaining  opium.  Some  valuable  works  of 
other  authors,  dating  from  this  period,  and  referring  to 
our  subject,  are  lost.  We  might,  however,  mention 
Rufus,  of  Epbesus,  whose  treatise  on  cathartics  has  been 
the  starting-point  of  various  formulas  subsequently  in 
common  use.  As  most  of  the  medical  writers  of  Rome, 
or  of  other  parts  of  the  Roman  empire,  preferred  to 
write  in  Greek,  the  Latin  literature  offers  hut  few  works 
of  any  importance  for  our  purpose. 

Arabic  Countries.- — With  the  gradual  decline  of  the 
Roman  empire,  culture  and  science  tended  toward  Con- 
stantinople, but  no  progress  is  recognizable  in  the  medi- 
cal literature  of  this  time,  since  it  had  become  almost  an 
axiom  blindly  to  follow  the  teachings  of  Galen  and  Hip- 
pocrates. Through  the  advent  of  the  Arabs,  however, 
new  life  was  infused  into  the  torpid  condition  of  the 
medical  and  other  sciences.  They  were  also  the  first  who 
developed  the  art  of  the  apothecary,  and  established  offi- 
cial regulations  for  the  exercise  of  his  profession.  These 
regulations  related  to  the  quality  and  price  of  the  medi- 
cines, and  prescribed  which  of  the  remedies  mentioned  in 
the  dispensatories  of  that  period  were  to  be  kept  in  stock 
for  instant  use.  These  features  were  subsequently  copied 
by  western  nations. 

At  the  end  of  the  ninth  century,  Shabur  ben  Sahl  wrote 
a  sort  of  dispensatory  under  the  title  of  "  Ibdal"  (Haji 
Khalfa,  ed.  Fliigel,  i.,  142),  and  about  the  middle  of  the 
twelfth  century  Abu'l  Hassan  Hibet-allah  ibn  Talmid 
composed  a  similar  work,  entitled  "  Krabadin."  or  "Gra- 
baddin "  (Arabic,  qardbddin,  or  qrdbddin),  which  was 
commonly  followed  by  Arabic  apothecaries.  The  most 
important  of  these  works  was  that  composed  by  the 
younger  Mesue  (Maswlyah  el-Mardini,  died  1015  a.d.), 
of  Maridin,  on  the  Euphrates,  and  of  which  only  the 
Latin  translation  is  extant,  under  the  title  "  Antidota- 
rium, seu  Grabaddin  Medicaminum  compositorum." 
This  remained  for  a  long  time  the  chief  canon  of  phar- 
macy. It  contains  a  large  number  of  formulas  arranged 
in  twelve  chapters,  each  treating  of  a  different  form  (for 
instance.  Pilulae,  Cerata,  etc.)  under  which  medicines 
are  applied  or  administered.  Not  less  than  four  Italian 
translations  appeared  of  this  work  previous  to  the  year 
1500,  and  the  Latin  text  was  often  reprinted. 


The  writings  of  the  most  celebrated  of  all  Arabic  phy- 
sicians, viz.,  Avicenna (Abfl  'All  Hussain  ben  Abdallah, 

Ibn  Sina,  978-1036  a.d.).  also  contain  many  formulas 
which  were  incorporated  in  subsequent  collections. 

Other  writers,  whose  works  contributed  in  this  direc- 
tion, were  Ibn  Watid  el-Laehmi  (about  1050  a.d.i.  called 
Albenguefit  in  mediaeval  literature,  whose  work  on  sim- 
ples has  been  published  only  in  Latin  translation.  Sera- 
pion  the  younger  (Ibn  Serabi,  about  1070  a.d.)  was  the 
author  of  a  similar  work,  but  this  was  much  more  es- 
teemed and  made  use  of  than  the  former. 

The  most  important  Arabic  writer  on  materia  mediea 
is  Ibn  Baitar  (about  1197-1248  a.d.).  His  work  on  sim- 
ples and  foods,  based  on  his  own  observations  and  on  the 
works  of  Greek,  Arabian,  Persian,  and  Syrian  writers,  is 
a  perfect  storehouse  of  information,  and  has  exerted  con- 
siderable influence  upon  the  development  of  therapeutics 
and  pharmacy  among  his  countrymen. 

Persia  has  little  of  interest  to  present  in  this  direction. 
If  we  except  a  treatise  on  Materia  Mediea,  based  upon 
Greek,  Arabian,  and  Indian  sources,  written  by  Alherwi 
(ninth  century  a.d.  ),  we  meet  nothing  of  interest  until 
the  close  of  the  seventeenth  century,  when  Father  Ange 
de  la  Brosse,  de  St.  Joseph,  published  at  Paris  (in  1681) 
the  "  Pharmacopeia  Persica,  ex  idiomate  Persico  in  Lati- 
num  conversa."  That  this  is  no  translation  of  an  origi- 
nal Persian  work  has  been  recognized  man}'  years  ago 
by  Dr.  Hyde,  who  supposed  it  to  be  the  work  of  Pere 
Matthieu.  Leclerc  (Histoire  de  la  Medecine  Arabe,  Par- 
is, 1876,  II.,  481)  reports  that  it  is  a  translation  of  an 
Arabic  work  existing  in  manuscript  in  the  National  Li- 
brary at  Paris.  It  bears  internal  evidence  of  the  intimate 
acquaintance  of  the  author  with  European  medicines, 
some  of  which  were  probably  then  unknown  to  Persians, 
while  others  which  were  known  (such  as  Opium)  are 
omitted.  In  1771  Mir  Mohammad  Hussain,  of  Khorasan, 
wrote  a  Persian  pharmacopoeia,  and  subsequently  an  en- 
cyclopaedia of  materia  mediea  ("  Makhzan  el-adwiya," 
"  Treasury  of  Medicines  ")  of  considerable  merit. 

Mediaroal  Europe. — Up  to  about  the  fifteenth  century, 
the  apothecaries  in  European  countries  situated  to  the 
north  of  the  Alps,  did  not  prepare  many  compounds 
themselves,  owing  to  the  difficulty  of  importing  the  nu- 
merous, often  bulky,  and  perhaps  scarce,  crude  mater- 
ials. They  were  in  the  habit  of  obtaining  the  finished 
preparations  from  Italy,  where  the  art  of  pharmacy  was 
in  a  flourishing  condition.  Among  the  works  written 
during  the  Middle  Ages,  which  either  served  themselves 
as  pharmacopoeias  or  formularies,  or  at  least  contributed 
to  their  compilation,  may  be  mentioned  the  following  : 
The  "Antidotarium"  (also  called  "Antidotarium  par- 
vum,"  to  distinguish  it  from  the  "Antidotarium"  of 
Nicolaus  Myrepsus)  of  Nicolaus  Praepositus,  of  Salerno 
(first  half  of  the  twelfth  century),  consisting  of  about  one 
hundred  and  fifty  alphabetically  arranged  formulas  for 
compounds.  This  compilation,  together  with  Mesue's 
"Grabaddin"  (see  under  Arabic  countries),  constituted 
the  most  celebrated  formulary  of  the  Middle  Age  (first 
edition,  Venice,  1471).  Other  important  works  of  this 
period  are  the  following  :  "  Compendium  Aromatario- 
rum  "  (1st  ed.,  Bologna,  1488),  by  Saladinus  Asculanus, 
a  useful  and  much  used  work,  in  which  much  attention  is 
devoted  to  the  description  of  drugs  and  their  mode  of 
preservation  ;  "  Luminare  Majus,"  by  Manlius  de  Boscho 
(1st.  ed.,  Venice,  1496),  a  highly  esteemed  dispensatory. 
A  counterpart  of  this  is  the  "  Luminare  Minus"  (Venice, 
1517),  of  Quiricus  de  Augustis  de  Torthona.  The 
"Antidotarium  Florentinum  "  (1st  ed.,  Florence,  1489  ; 
often  reprinted)  is  the  first  pharmacopoeia  or  formulary 
published  in  Europe  under  governmental  authority. 

History  of  Pharmacopoeias. — The  literature  of  phar- 
macopoeias is  very  extensive,  and  an  exhaustive  account 
is  beyond  the  limits  of  this  work.  Yet,  since  a  reliable 
list  or  sketch  of  at  least  the  more  important  pharmaco- 
poeias is  often  of  great  use  to  those  who  have  to  consult 
medical  works  published  in  previous  years,  a  condensed 
account  of  them  is  here  given,  arranged  by  countries  ; 
among  the  latter  being  included,  for  the  sake  of  com- 
pleteness, most  of  those  wrhich  possess  no  regular  phar- 
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their  own,  bul  u->    some  other  work  either 
from  choice  or  bj  command. 

■\  ■•■  -In  < ( 1 1 1 » t i 1 1 lt  editions  <>f  the  less  important  phar- 
macopoeias, only  the  date  "i  the  first  one  is  usually  given. 
A  pin-  - i l-* 1 1  i  »  behind  tin-  date  indicates  thai  Beveral 
editions  followed.     In  Borne  cases  thi  ral  or 

of  all  editions  i-  given.  'Tin- word  "  pharmacopoeia  "  is 
usually  abbreviated  I  ace. 

itin  Republic,  A  commission  was  appointed 
son,,-  \  ears  ago  i<>  draft  a  pharmacopoeia,  bul  bo  tar  noth- 
ing appears  i"  have  bei  n  accomplished.  Tin-  "  Farmo 
copea  del  Pais "  is  recognized  by  certain  laws,  but  it  i-  :i 
mere  Action.  Of  foreign  pharm.  the  French  and  Span 
ish  are  most  in  use, 

Austria-Hungary,     in   11  Vienna  Pharm.  Soci 

ety  published  m  dispensatory  under  the  title  of  "  Dis] 
satorium  Pharmact  uticum  Austriaco  Vienni  nse,"  which 
was  repeatedly  revised  and  reprinted.     In  1739  appeared 
the    "  Dispensatorium    Medico-Pharmaceuticum    Prag- 
ense,"   which   also   saw  Beveral   editions.      An   official 

Ph.    prepared    by   order   of   Goveri -nt    by    Stoerck, 

Jacquin,  and  Well,  was  published  in  1774  under  the 
title  "  Ph.  Au8triaco-Provincialis."  This  was  several 
times  revised,  and  also  translated  into  German  as  well  as 
Into  Dutch,  the  Netherlands  at  that  lime  forming  a  part 
of  the  Austrian  empire.  After  the  loss  of  the  Dutch 
provinces  a  fresh  start  was  made,  and  the  first  pharma- 
copoeia proper  appeared  in  1812,  under  the  simple  title, 
"Pharmacopoea  Austriaca."  The  subsequent  editions 
appeared  in— 1814  (II.),  1820  (III.),  1834 (IV.  ;  this  being 
full  of  misprints  was  republished  in  183G> ;  18.")  (V.  i ;  1h;<j 
(VI).  At  present  (July,  1887)  a  commission  is  engaged 
in  revising  the  work.  The  Austrian  Ph.,  up  to  1871, 
was  valid  for  the  whole  empire.  In  that  year  a  sep- 
arate l'h.  was  published  for  Hungary.  In  extent,  the 
Au-iriaii  Ph.  is  one  of  the  Bmallest,  containing  only 
510  titles.  The  text  is  in  Latin.  A  supplement  was 
published  in  1879.  A  special  Military  Ph.  had  been  in 
existence  since  1795,  the  lasl  revision  dating  from 
1872 

The  title  of  the  HungarianPh.  is:  "  Magyar  Gy6gys- 
zerkonj  \  ;  Pharmacopoea  Hungarica"  (Pest,  1871).  The 
text  is  in  Latin  and   Hungarian  on  opposite  pages.     It 

follows    the    Austrian    I'll,    very    closely,    hut    has    some 

special  features  of  merit.  In  1888  a  supplement  was  pub- 
lished in  which,  among  other  things,  a  series  of  antisep- 
tic dressings  are  made  officinal. 

Belgium.  Previous  to  1*1.").  the  countries  now  known 
as  Holland  or  Netherlands,  Belgium,  and  some  adjacent 
portions,  were  Bubject  to  many  political  changes.  H<  nee, 
though  there  was  a  "  l'h.  Belgica"  published  already  in 
1859,  >  ci  this  cannot  be  considered  as  a  legitimate  pre- 
cursor of  the  modern  works.  Various  cities  of  the  pres- 
ent kingdom  of  Belgium  published  separate  Ph.,  thus: 
Brussels (" Ph.  Bruxellensis,"  1639  -  i;  Gand("Antido 
taiiimi  Qandavense,"  1652  |  |;  Leyden  ("Ph.  Leidensis," 
1638  -i;  Liege  ("Ph.  Leodensis,"  1741);  Lille  ("l'h. 
I. ill'  nsis,"  1640  I  .  AntwerpJ"  l'h.  Antverpensis,"  1661, 
1665,  1812).  In  1774  the  "l'h.  A-ustriaco-Provincialis " 
was  prescribed  for  use  by  the  Government  of  Austria, 
and  this  was  superseded,  in  1805,  by  the  "  Ph.  Batava" 
imc   Netherlands).     The  firsl    national  l'h.   proper  was 

published  in  1823.  In  1854  appeared  a  new  edition  under 
the  title  "  l'h.  Belgica  Nova,"  and  the  last  edition  which 
is  officially  designated  as  the  "Second,"  appeared  in  1885. 
The  text  i-  published  both  in  Latin  and  French,  though 
tin-  former  i>  declared  to  In-  tin-  official  version.  The 
title-  are  arranged  alphabetically,  and  in  nomenclature  as 
well  as  in  the  treatment  oi  th  ts,  the  vt oik  much 

n  -  mbles  tie  French  l'h.  It  ha-,  however,  avoided  the 
numerous  errors  or  blunders  with  which  the  latti  t  work 

i-  coin., miliat.  d. 

B  i  •  ha-  no  I'll,  of  it-  own.  The  French  and  Span- 
ish l'h.  are  mostlj  in  use. 

'  is -till  without  a  l'h..  though  attempt-  have  been 

made  to  compile  one.     Aside  from  the  Spanish,  Portu- 

■  .  ami   French  l'h..  which  arc  much  in  use,  tie   fol 

two  works  aic  generally  consulted :  Chernoviz, 

l'"i iiiulaiio,  ou  Quia  Medica  '(Paris,  manj  editions); 


Langgaard,  "  Novo  Formularlo  Medico  e  Pharmaceutics  " 
I  Rio  de  Janeiro). 
British  Empire. — Up  to  the  year  1864,  England 

land,  anil   Ireland  possessed,  each,   its  own  J>|,        That  for 

England  was  first  published  in  1618,  under  the  titl. 
Londinensis,"  by  the  London  College  of  Physicians.     It 
was  several  limes  reprinted  with  slight  alterations,  until 
1650,  when  its  second  revision  was  published.     The  suc- 
ceeding revisions  appeared  in  1677(111.);   1721  (IV.;  in 
lition  vegetable  drugs  were  for  the  first   timed* 
lined  as  to  origin) ;  1746  (V.;  in  this  edition  great  advance 
was  ma.de;   many  of  the  old  complicated   formula- were 
curtailed  and  shorn  of  useless  material) ;  1788  (VI. 
(VTI.);  1^'Jl  (VIII. i;  1836(IX.);  and  ls.'.l  (X.)       B 
the  official  edition-,  the  text  wa-  incorporated  into  many 
other  works,   such   as  commentaries  or  dispensatories, 
either  w  litlen  lor  it  alone,  or  for  all  the  British  Pharma- 
is   together.     It   was  also  translated  into  various 
other  languages,  even  into  Hindustani  (Calcutta,  > 

The  first  l'h.  for  Scotland  was  published  by  the  Edin- 
burgh  College  of   Physicians  in   Hiii!»,   under  the  title 
•■  Pharmacopoeia  Collegii  Regii  Medicorum  Edinfa 
si-."    The  subsequent   editions  or  re-issues  wen 
numerous. 

The  firs>t  l'h.  for  Ireland  appeared  at  Dublin  in  1807, 
under  the  title  "Pharmacopoeia  Collegii  Medicorum 
Regis  it  Reginffi  in  Hibernia."  Previously,  however,  a 
specimen  Pharmacopoeia  had  been  prepared  and  circu- 
lated already  in  17!t4,  and  again  in  L805.  The  Dublin 
Ph.  was  revised  in  1826  and  1850. 

The  disadvantage  of  having  three  different  pharmaco- 
poeias  legalized  in  closely  connected  countries  possessing 
one  language,  was  early  recognized,  but  political  conskfc 
(•rations  prevented  a  fusion,  until  the  Medical  Ad  ol  1858 
wa-  passed,  which  provided  for  the  compilation  oi  a  joint 
work.  After  much  labor  and  delay,  the  firsl  "  British 
Ph."  appeared  in  lSG-4,  but  the  work  was  found  to 
suffer  from  numerous  defects,  chiefly  due  to  the  diffi- 
culty encountered  in  reconciling  the  different  u- 
pharmacy  and  in  prescriptions  existing  in  the  three  coun- 
tries, it  was,  therefore,  revised  by  the  General  .Medical 
Council,  and  a  new  edition  issued  in  l*'i7.  A  supple- 
ment containing  thirty-four  additions  was  published  in 
1874.  The  la-t  revision,  conducted  under  the  direction 
of  the  Council  by  Professors  Attfield,  Redwood,  and 
Bentley,  appeared  in  1885.  This  edition  having  had  the 
advantage  of  being  able  to  profit  from  the  preceding  aflj 
pearance  of  new  editions  of  the  l".  S..  German,  and 
French  Ph.,  and  from  the  large  amount  of  pharmacopoeia! 
contributions  available  in  the  current  literature,  shows 
great  advance  over  its  predecessor;  yet  it  seems  that  the 
work  has  not  been  quite  as  satisfactory  to  the  medical 
and  pharmaceutical  public  a-  might  have  been  ex] 
partly  for  this  reason,  probably  —  because  the  editors  were 
not  empowered  to  avail  themselves  of  the  assistance  and 
experience  of  other  expert-,  more  familiar  with  certain 
matters  than  them-ehi  s.  After  the  w  ork  had  appeared, 
a  supplement  was  issued  in  which  some  of  the  principal 
errors  w  ere  corrected.  The  lesson  which  ha-  thus  been 
learned  has  not  been  forgotten,  for  provision  has  been 
made  tor  a  more  thorough  and  systematic  revision,  by 
the  appointment  of  Professor  Atttield  as  Permanent  Re- 
in.iter  on  the  Revision  of  the  Ph. 

One  of  the  dependencies  of  Great  Britain,  viz.,  India 
has  a  Ph.  of  its  own.  In  1842,  Dr.  \V.  B.  o'Slmugh- 
ne--\  issued,  by  order  of  Government  (under  the  au- 
thority of  the  La-t  India  Company  i.  "  The  Bengal  Dis- 
pensatory" (Calcutta),  as  a  precursor  to  "The  Bengal 
Pharmacopoeia  and  General  Conspectus  of  Medicinal 
Plants."  which  he  published  at  Calcutta,  in  1844  In 
1868,  a  "  Pharmacopoeia  ol  India  "  wa-  published  at  the 
same  place  by  Dr.  Ed.  -I.  Waring,  under  authority  of 
the  Secretary  of  State  for  India.  Tin-  i-  now  in  force, 
alongside  of  the  new  British  Ph.  The  main  object  of  is- 
suing a  separate  Ph.  for  India,  was  to  officially  encour- 
age and  authorize  the  employment  of  East  Indian  drugs, 

among   which  are  mall)    possessing   verj    valuable   pi 

tii-.    A  most  useful  companion  to  thi-  work  i-  the  "Snp- 
plement  to  the  Ph.  of  India,"  by  Moodeen  Sheriff,  pub- 
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lished  by  order  of  the  Government  of  Madras,  in  1869. 
This  work  contains  synonyms  of  the  pharmacopoeia!  arti- 
cles in  fourteen  languages.  A  revision  of  the  Ph.  of 
India  is  in  contemplation. 

Central  American  States. — These  States  have  no  Ph. 
Various  authorities  are  followed,  mostly  perhaps  the 
Spanish  and  French  Ph.,  in  some  places  also  the  U.  S. 
and  British. 

Chili.—  The  first  Chilian  Ph.  appeared  in  1886,  under 
the  title,  "  Farmacopea  Chilena,  obra  premiada  por  la 
Facultad  de  Medicina  de  Chile  y  mandada  adoptar  por  el 
Supremo  Gobierno  de  la  Republica  como  Farmacopea 
National.  Por  Adolfo  Murillo,  medico,  Carlos  Middle- 
ton,  farmaceutico  "  (8vo,  Leipzig,  1886).  The  text  is  in 
Spanish,  synonyms  of  the  titles  being  given  in  Latin.  It 
bears  much  resemblance  to  the  last  French  Ph.,  but  is 
free  from  most  of  the  errors  contained  in  the  latter.  Its 
intrinsic  merits  should  render  it  the  basis  for  other  South 
American  pharmacopoeias. 

China. — China  has,  of  course,  no  Pharmacopoeia  in  our 
sense  of  the  word.  But  there  are  numerous  native  works 
treating  of  the  selection  and  preparation  of  substances 
for  medical  use.  The  best  known  and  most  extensive 
work  on  this  and  kindred  subjects  is  the  "  Pen  tsao  kung 
nm"(  in  Japanese  :  Honzo-ko  moku)  of  Li-shi-chin,  written 
about  1360  a.d.  ,  being  an  encyclopaedia  compiled  from 
about  1,000  different  native  authors,  on  some  1,900  drugs 
from  the  three  kingdoms  of  nature,  explaining  also  their 
medical  properties,  and  giving  nearly  12,000  formulas. 
(A  synopsis  of  the  contents  is  given  by  Bretschneider, 
"Botanicou  Sinicum,  '  London,  1882,  pp.  49-69.) 

Denmark. — In  1658  the  "  Dispensatorium  Ilaf  niense  " 
was  published  at  Copenhagen,  and  this  was  several  times 
reprinted.  The  first  official  Pharmacopoeia  appeared  in 
1772,  the  second  in  1805,  and  the  third  in  1830.  The  lat- 
ter was,  however,  counted  as  ike  first  work  really  deserv- 
ing this  name  ;  hence  the  next  and  last  edition,  published 
in  1868,  was  designated  as  "editio  secunda."  Supple- 
ments to  it  appeared  in  1874,  1876,  and  1886.  The  text 
is  in  Latin,  and  the  chemical  nomenclature  is  that  of 
Berzelius.  It  contains  about  650  titles,  without  the  sup- 
plements. Much  similarity  exists  between  the  Danish, 
Norwegian,  and  Swedish  Pharmacopoeias,  which  is  the 
result  of  deliberate  design,  as  these  countries  are  closely 
allied  in  customs,  traditions,  and  language.  A  separate 
Military  Ph.  is  in  existence. 

Ecuador  has  no  Pharmacopoeia,  but  the  last  London 
Ph.,  as  well  as  the  Brit.,  U.  ,S.,  and  French  Ph.,  are 
mostly  followed. 

France. — In  1353  King  John,  "  the  good,"  commanded 
the  apothecaries  to  follow  the  "  Antidotarium"  of  Nico- 
laus  Propositus.  Strict  regulations  regarding  the  prac- 
tice of  pharmacy  were  made  in  1536,  and  frequently  af- 
terward. x\.s  early  as  1546  a  "Ph.  Lugdunensis "  was 
published  at  Lyons,  which  was  several  times  reprinted. 
A  French  "  Paraphrase  sur  la  Pharmacopee  "  was  issued 
by  Bricon  Bauderon,  of  Mascon,  in  1588 +.  In  1590,  the 
Paris  Faculty  of  Medicine  was  directed  to  prepare  a  dis- 
pensatory ;  but,  as  nothing  was  done,  Parliament,  in  1597, 
ordered  twelve  members  of  the  Faculty,  designated  by 
name,  to  prepare  the  work.  The  order  was,  however  *not 
obeyed.  Several  French  cities  early  possessed  Pharma- 
Bopoeias  of  their  own,  thus:  Burdigal  ("  Ph.  Burdigalen- 
sis,"  1643)  ;  Strasburg  ("  Ph.  Argentoratensis,"  1725  +) ; 
Toulouse  ("  Codex  Medicamentarius,  sen  Ph.  Tolosana," 
1648,  1695);  Valenciennes  ("Ph.  Valentianensis,"  1651). 
A  new  "  Pharmacopee  de  Lyon  "  was  also  published  by 
Vitet  in  1788.  The  last-named  work,  to  a  slight  extent, 
answered  the  purpose  of  a  revised  edition  of  the  last 
Paris  Pharmacopoeia  in  some  localities.  In  1637  the  "Ph. 
Parisina  "  appeared  as  a  precursor  to  the  first  official  Paris 
Pharmacopoeia,  which  was  issued  in  1639  under  the  title 
"  Codex  Medicamentarius,  seu  Ph.  Parisiensis,  in  lucem 
edita  a  Ph.  Harduiuo."  Revisions  of  this  appeared  in 
1645, 1732, 1748,  1758.  No  further  revision  appeared  then 
until,  after  an  interval  of  sixty  years,  a  national  Pharma- 
copoeia was  issued  in  1818,  under  the  title:  "Codex  Medi- 
camentarius, seu  Ph.  Gallica,"  the  text  being  in  Latin. 
In  the  second  and  following  editious  the  French  language 
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was  chosen  for  the  text,  only  the  synonyms  of  the  titles 
being  given  in  Latin.  These  editions  appeared  in  1827 
(II.),  1839  (III.),  1866  (IV.).  and  1884  (V.).  The  last  re- 
vision was  a  very  unsatisfactory  one,  as  the  revisers  do 
not  seem  to  have  paid  attention  either  to  the  other  new 
Pharmacopoeias  (I*.  S.  and  Germ.)  which  bad  appeared  a 
short  time  previously,  or  to  the  copious  literature  relating 
to  pharmacopoeia]  improvements.  Immediately  after  t In- 
work  had  been  issued  very  numerous  errors  were  discov- 
ered in  it,  so  that  the  government  was  compelled  to  make 
a  fresh  issue,  in  which  one  hundred  and  thirty  two  altera- 
tions were  incorporated  ;  and  a  special  pamphlet  entitled 
"  Erratum,"  was  shortly  afterward  sent  out,  in  which 
eighty-three  additional  changes  were  directed  to  be  made. 
But  this  list  of  errata  is  not  only  itself  not  free  from  er- 
rors, but  is  far  from  being  complete.  In  connection  with 
the  French  Ph.  should  be  mentioned  the  well-known 
work  of  Dervault,  "L'Offlcine,"  constituting  an  exhaus- 
tive commentary  and  supplement  to  the  Pharmacopoeia. 
In  some  foreign  countries,  which  do  not  possess  a  Phar- 
macopoeia of  their  own,  this  work  is  frequently  followed 
as  the  principal  authority,  being  used  either  in  the  orig- 
inal French  or  in  Spanish  translation. 

Germany. — The  first  official  formulary  published  in 
Germany  was  that  of  Valerius  Cordus,  published  after 
his  death  by  the  city  of  Nuremberg,  in  1546,  under  the 
title,  "  Pharmacorum  omnium  qua3  quidem  in  usu  sunt 
conficiendorum  ratio  ;  vulgo  vocant  Dispensatorium 
pharmacopolarum"  (for  full  title  and  details  see  Amer. 
Drugg.,  1887,  21).  The  work  contains  but  few  simples, 
but  chiefly  formulas  of  preparations  taken  from  Greek, 
Roman,  and  Arabic  medical  writers,  particularly  Dios- 
corides,  Galenus,  Rhazes,  Avicenna,  Mesue,  and  Nicolaus 
Propositus.  All  the  preparations  are  of  a  Galenical 
character,  comprising  articles  taken  from  the  three  king- 
doms of  nature.  The  titles  of  the  preparations  are  usu- 
ally chosen  from  the  name  of  one  of  the  ingredients  ; 
many  of  the  titles  had  been  in  use  before,  others  were 
newly  coined.  Some  of  these  have  continued  to  the  pre- 
sent day,  though  in  some  cases  the  composition  has  utterly 
ceased  to  correspond  to  the  title.  Cordus's  dispensatory 
was  often  reprinted,  both  at  Nuremberg  and  elsewhere. 
There  is  a  Paris  edition  of  1548,  three  of  Lyons  (1552, 
'59,  '99),  two  of  Venice  (1556,  '63),  etc.  The  first  edition 
contained  neither  tinctures,  nor  extracts,  nor  chemicals. 
Distillation  is  used  to  prepare  certain  ethereal  oils.  In 
the  Nuremberg  edition  of  1592,  the  text  was  revised  and 
augmented,  among  others  by  several  American  drugs 
(sassafras,  sarsaparilla,  and  tobacco).  Chemicals  also  first 
appear  in  this  edition — namely,  native  salts,  sucn  as 
alum,  borax,  saltpetre,  etc.,  and  certain  artificial  salts  pre- 
pared from  the  ashes  of  plants  and  other  substances.  The 
use  of  the  metallic  salts  introduced  by  Paracelsus  (tur- 
peth  mineral,  calomel,  etc.)  is  specially  prohibited.  Ex- 
tracts and  distilled  waters  are  added.  In  the  next  re- 
vision of  1598,  large  additions  and  changes  were  made. 
Among  the  additions  are  Brasil  and  guaiac  wood,  Mechoa- 
can  root,  and  many  animal  preparations.  Also  mineral 
substances,  such  as  white  arsenic,  realgar,  orpiment,  cor- 
rosive sublimate,  calomel,  and  oil  of  vitriol  were  ad- 
mitted. The  next  edition,  1612,  was  not  much  changed 
and  remained  in  force  until  1666,  when  the  fifth  and  last 
revision  was  published.  In  this  the  materia  medica  was 
much  altered,  and,  to  a  large  extent,  for  the  worse,  many 
kinds  of  stercus  and  other  sauseous  preparations  being 
introduced.  On  the  other  hand,  there  were  added  cin- 
chona, jalap,  balsams  of  Peru  and  Tolu,  tinctures,  and 
many  new  chemical  salts  under  the  then  prevailing  alche- 
mistic  nomenclature  ;  also,  the  well-known  "  piluhe  per- 
petuae,"  and  the  drinking-cups  of  antimony.  Aside  from 
organic  proximate  principles  and  other  chemicals,  which 
were  unknown  at  that  time  in  consequence  of  the  in- 
sufficiency of  chemical  knowledge,  the  last  edition  of 
Cordus's  work  contained  nearly  all  classes  of  preparations 
wdiich  we  still  make  use  of.  It  certainly  formed  the 
basis  upon  which  subsequent  European  Pharmacopoeias 
were  constructed.  In  1538  the  physicians  of  Augsburg 
prepared  a  sort  of  Pharmacopoeia  under  the  title,  "  Con- 
clusiones  et  Propositiones  Universam  Medicinam   Com- 
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plectenti  nine  formulas  which  were  afterward 

i  ill\  i nl low  ci  I      Augsburg  waa  al  thai  time  the  chief 
entrepol  of  the  German  trade  with  [taly  and  the  Levant  ; 

hence  manj  ol  the  imported  li  im  13  h  aj  ol 

In   1564  thi    in  -1  '  ditiou  ol  the  "  Ph.  Au- 

ana'    was  published,  which  waa  often  revised,  and 

Cologne  followed  the  example  in  1  -~> < i -~» .  i.v  the  publication 

ill  a  ••  Dispi  insatoi  imii  "  which  was  replaced  by  a  "  Ph, 

(  olonien    -     in  l  <  v~  7 

The  disunited  condition  of  the  countries  inhabited  by 
the  German  nation  up  to  within  recenl  times,  has  been 
the  means  of  bringing  into  the  world  a  large  num- 
ber "i  independent  Pharma  for  separate  cities 
i»r  principalities,  of  which  a  list  follows  here:  Btral- 
sund  ("Actuarium  Ph.  Btralsundensis,"  L646);  Qued- 
linburg  ("  Quedlinburgensis  Officina  Pharmaceutica," 
1665)  Brandi  Dispensatorium  Brandenbui 
cum,"  1698,  forming  the  starting-point  of  the  I 
Prussian  Pharmacopa  ias);  Eanovi  r("  Ph.  i  lanoverana," 
1706;  lasl  edition,  1861);  Hamburg  |  Dispensatorium 
Ramburgcnse,  1716;  "Codex  Hamburgensis,"  1835, 
1845);  Ratisbon  ("  Disp.  Pharm.  Ratisbonense,"  1. 
Mini  11  1  Disp,  Monasteriense,"  1739);  Wurtemb 
(Ph.  Wirtembergica,"  1741;  last  edition,  1847);  the  Pal- 
atinate ("  Disp.  Med.  Pharm.,"  1764) ;  Brunswick  (Disp. 
Pharm.  Brunsvicense,"  1777);  Wurzburg  ("Pharm. 
Herbipolitana,"  I7i^,  lasl  edition,  L796) ;  Westphalia 
Disp.  Westphalicum,"  being  identical  with  Pidei 
"  Pharmacia  Rationalis  "  (see  under  Saxony),  1779)  j  Ful- 
da  <"  Disp.  Fuldense,"  1787) ;  Bremen  ("  Pharm.  in  usum 
.  .  .  Bremciisis,"  1792);  Schaumburg-Lippe  ("  Disp. 
Lippiacum,"  1792);  Oldenburg  ("Ph.  Oldenburgen- 
Bis,"  1801);  Hessen  ("Disp.  Electorale  Hassiacum," 
1806;  "Pharm.  Hassiae,"  1827,  I860);  Erfurl  ("Neue 
Pharmakopoc "  .  .  von  Trommsdorfif,  1808,  was 
introduced  by  order  of  the  French  in  place  of  the  "Prus- 
sian I'll.");  Saxony  (in  1806,  Pidcrit's  "Pharmacia  Ra- 
cionalis,"  Cassel,  I77'.i-si  was  prescribed  as  Ph.  In 
1820  appeared  "  Ph.  Saxonica,"  the  last  edition  in  1837)  ; 
Bavaria  (?' Ph.  Bavarica,"  1822,  lasl  edition  in  1859); 
Sleswig-Holstein  ("Ph.  Blesvico-Holsatica,"  1831);  Ba- 
den ("  Ph.  Badensis,"  1841). 

Many  of  these  were  revised  and  republished  a  number 
of  times 

The  most  important  of  all  former  German  Ph  has  un- 
doubtedly been  the  Prussian.  This  had  its  beginning  in 
the"  Brandenburg  Dispensatorj  of  1698,  the  last  re- 
vision of  which,  or  the  sixth  edition,  appeared  in  1781. 
In  1799.  the  firsl  "  l'h.  Borussica,"  was  published.  The 
nexl  editions  came  out  in  1801  (ID,  1813  (III.),  1827 
(TV.),  L829  (V.),  1846  (\'l  ;  this  is  considered  to  have 
been  the  best  Ph.  of  its  time);  L862  (VII.).  Four 
editions  of  a  separate  Military  Ph.  were  also  published, 

the  last  one  in   1868. 

The  problem  of  a  united  Pharmacopoeia  for  all  German 
States  had  often  been  agitated,  but  in  vain.  In  1861  Dr. 
Walz  proposed  the  publication  of  a  German  Pharma- 
i  i.i  by  private  enterprise,  which  was  to  be  recom- 
mended for  adoption,  or  at  least  as  a  pattern,  to  the  (lif- 
erent German  Mates.  The  work  appeared  in  1865,  under 
the  title  "  Pharmacol"!  a  Germanise."  Among  the  com- 
pilers wen-  two  Austrians,  as  it  was  at  the  time  believed 
that  the  work  might  in-  accepted  by  all  German-speaking 

peoples.      Put    the   war  of    1866   rendered    the   project,  as 

original!}  conceived,  nugatory,  A  second  edition  was 
published  in  1867,  in  which  the  Austrian  members  were 
omitted.  Ye\  even  this  failed  of  recognition.  It  was 
only  after  the  establishment  of  the  German  Empire  that 
the  desired  object  was  attained.  In  1872  was  issued  the 
Brat  "  Ph,  Germanica,"  superseding  all  the  separate  Ph. 
at  that  time  iii  force  in  German  countries,  Some  amend- 
ments to  this  were  published  in  1873.  When  the  time 
for  a  new  revision  arrived  the  Government  invited  all 

medical   and    pharmaceutical    bodies    and    prominent   in- 

dividuals  in  both  professions  to  submit  proposals  regard- 
ing the  new  revision.     Contributions  were  received  from 
t  Bources,  and  tins,    were  printed  by 
■  rnment  in  a  Is  ■  volume  of  six  hundred  and 

ninety-one  pages.     The  Committee  of  Revision,  consist- 


ing of  thirty  three  members,  under  the  presidency  of  Dr. 
Struck,  held  only  a  few  personal  meetings,  but  the  work 
of  the  commission  waa  much  facilitated  by  the  fact  that 
the  Government  from  time  to  time  issued  printed  circu- 
lars among  the  members  The  final  draft  of  the  work 
having  been  first  printed  in  German  (fol.),  the  work  ap- 
peared in  its  official  Latin  garb  in  1882,  and  went  into 
e  on  January  1,  1883.  An  official  German  translation 
was  likewise  published.  And  an  English  translation,  by 
('.  L.  Lochinaii.  has  appeared  at  New  York  in  lv 

At  the  present   time  the  work  is  being  subjected  to  I 
critical  revision  by  a  standing  committee,  appointed 
the  German  Pharmaceutical  Association,  and  steps  are 
being  taken  to  have  an  official  permanent  commission  ap- 
pointed. 

The  influence  of  the  German  Ph.  extends  far  beyond 
the  geographical  limits  of  the  German  Empire.     Out 
of  the  I  .  S.  Ph.,  then-  is  probably  no  other,  even  not  i  x- 

;iLr  the   British,  which  is  so  frequently  drawn  u] 
by  prescriber8  in  this  country. 

Greece, — The  first  Greek  Ph.  was  published  in  Athens 
under  King  Otto  I.,  in  1S',7,  under  the  title,  " 'EAA^wk-Jj 
(fxxpuanowoua  .  .  .  irapa  \w6lvvov  Bovpov.  ^avfpiov  Aavfiiptpvv, 
Iwjj'P  2apTopiov,"  etc.  ("Greek  Phai  lnacopoia  . 
by  Johannes  Bouros,  Xaverios  Landerer,  Joseph  Sar- 
toriu  >ased  on  the  French,  Bavarian,  and 

various  other  German    Pharmacopoeias  existing  at   that 
time.      The  text    is   in    Latin  and    modern  Greek,  side  by 
side.     Synonyms  are  given  in  Italian,  French,  English, 
German,  and  Turkish,   wherever    possible,  but    among 
them  arc  many  mistakes.     Iu  1868,  Professor  Landi 
had  the  work  reprinted,  with  a   supplement  (vapaprrina) 
of  the  newer  preparations,  an  etymological  glossary 
a   table   of   antidotes.     This    reprint  was  officially   n  ■ 
ni/.ed  by  Government.      In  general  it  must  be  said  that 
the  work  is  very  far  behind  the  time. 

Hayli  has  no  Pharmacopoeia  of  its  own.  The  French 
Codex  is  mostly  followed  ;  also  the  German,  British,  and 

r.  s.  Ph. 

Hawaiian  Islands. — The  I".  S.  Ph.  is  generally  fol- 
lowed.    Occasionally  also  others. 

Italy. — A  Commission  for  the  publication  of  a  National 
Pharmacopoeia  was  appointed  years  ago,  and  though  the- 
draft,  elaborated  under  the  presidency  of  Professor Can- 
izzaro,  was  reported  ready  in  lss-4,  it  has  not  yet  been 
issued,  though  it  is  reported  to  be  in  the  press  at  the 
present  time.  Meanwhile,  different  portions  of  the  coun- 
try use  such  works  as  are  prescribed  by  their  local  au- 
thorities. The  Italian  army  uses  the  Sardinian  Ph.  of 
is:,;;. 

Italy  was  the  first  country  in  Europe  in  which  an  offi- 
cial Pharmacopoeia  was  published.  This  was  the  "  An- 
tidotarium  Florentinum,"  tirst  published  at  Florence  in 
1498.  Other  similar  works  appeared  at  Mantua  ("  Anti- 
dotarium  Mantuanum,"  Venice,  1559);  Bergamo  ("  Ph 
Bergomensis,"  1580);  Venice  ("  Ph.  Veueta,"  1617  ;  "Co- 
dice  phannaecutico."  1790);  Messina  ("  Ph.  Mcssanen- 
sis."  1629)  ;  Naples  ("  Anlidotariuni  Neapolitanuin." 
1649);  Turin  ("Ph.  Turinensis,"  1736);  Sardinia  i"  Ph. 
Sardoa,"  1773  ;  the  last  edition,  "Fannacopea  per  gli 
Stati  Sardi,"  of  1853  is  still  in  force);  Bologna  ("  Auti- 
dotarium  Coll.  Mid.  Bononiensis,  1783);  Genoa  ("For- 
mulario  farm.,"  1791)  ;  Ferrara  ('Farm.  Ferrarese,"  by 
Campana,  1799,  etc.);  Parma  ("  Ph.  Parmensis,"  1823; 
another  edition  of  this  appeared  in  1839  for  Piacenza, 
Parma,  and  Modena  together).  The  Church  Stales, 
Tuscany,  Lucca,  anil  many  other  Italian  provinces  fol- 
low a  dispensatory  published  by  Orosi.  under  the  title 
"  Farmacologia  teorica  e  practica  ovvero  Fannacopea 
Italiana."  Lombardy  and  Venice  use  the  Austrian  Ph.  ; 
Naples  uses,  besides  other  works,  the  "  Ricettario  farm. 
Napolitano,  1859.  Throughout  Italy  a  new  work  by 
Ruata,  entitled  "  Farmacopea  Xazionale  e  G 
Materia  Medica  e  Terapia  "  (Verona  and  Padova,  lss;{) 
is  now  frequently  employed. 

i  has  been  engaged  in  the  preparation  of  a  na- 
tional Pharmacopoeia  since  1880,  a  commission  of  twenty- 
one  members  having  been  appointed  under  the  presidency 
of  Mr.  Hosokawa,  among  whom  were  several  Europeans 
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in  the  service  of  the  Japanese  Government  (such  as  Pro- 
fessor Eijkman,  Dr.  Langgaard,  Dr.  Von  der  Heyden,  the 
late  Dr.  Geerts,  etc.).  The  work  appeared  in  August, 
1886,  under  the  title  :  "  On  yaku  zuki  Nippon  yaku 
kiyo'ku  ho."  It  forms  an  8vo  volume  of  nearly  400 
pages,  the  text  being  in  Japanese.  After  an  introduction 
and  preface  follows  the  Pharmacopoeia  proper,  comprising 
four  hundred  and  seventy-live  titles,  and  this  is  followed 
by  general  directions  regarding  the  keeping  of  certain 
drugs  and  preparations,  lists  of  reagents  and  volumetric 
solutions,  lists  of  articles  always  to  be  kept  on  hand,  list  of 
separanda,  maximum  doses,  tables  of  specific  gravity  and 
of  elements,  a  Japanese  and  Latin  index,  list  of  errata. 
table  of  doses  for  adults  and  children,  and  another  Us1  of 
errata.  The  original  draft  was  made  in  German,  but  the 
Japanese  will  remain  the  official  text,  and  an  official 
Latin  translation  will  also  be  published.  The  scientific 
chemical,  botanical,  and  zoological  terms  are  given  in 
Latin,  in  Roman  characters,  with  Japanese  translitera- 
tion. Iu  the  treatment  of  the  subject,  the  U.  S.,  British, 
and  German  Ph.  have  been  mostly  followed,  but  the  text 
shows  also  independent  and  careful  work  on  the  part  of 
the  compilers.  The  sign  v,  placed  under  an  unusual 
quantity  of  a  powerful  remedy,  is  to  be  used  by  pre- 
scribes for  the  same  purpose  as  the  exclamation  sign  (!) 
in  European  practice,  viz.,  as  an  evidence  that  the  pre- 
Bcriber  intentionally  ordered  a  large  dose. 

Liberia. — The  U.  S.  and  British  Ph.  are  usually  fol- 
lowed. 

Mexico. — The  Pharmaceutical  Society  of  Mexico,  in 
1874,  published  a  Pharmacopoeia  -which  was  officially  rec- 
ognized by  Government.  It  was  one  of  the  best  Phar- 
macopoeias of  its  time.  In  1884,  a  second  edition  was 
issued  by  the  same  Society,  the  text  of  which  was  already 
completed  at  the  close  of  1881.  Its  title  is  "  Nueva 
Farmacopea  Mexicana  de  la  Sociedad  Farmaceutica  de 
Mexico."  It  presents  among  other  special  features  a 
very  copious  Materia  Medica,  paying  particular  attention 
to  native  products.  The  text  is  in  Spanish  in  two  col- 
umns. In  general  the  work  rather  corresponds  to  what 
we  would  call  a  dispensatory,  as  it  treats  also  of  the 
medical  properties  and  uses  of  the  several  drugs  and 
preparations,  and  covers  a  good  deal  more  ground  than  is 
usual  for  a  pharmacopoeia.  It  is  a  very  carefully  pre- 
pared and  meritorious  work. 

Netherlands. — The  frequent  political  changes  in  the 
Low  Countries  were  not  without  influence  upon  the  ex- 
istence or  validity  of  its  Pharmacopoeias.  Among  the 
earlier  works  of  this  kind  which  may  be  mentioned  here 
are  the  following,  in  cities  now  belonging  to  the  Nether- 
lands :  Amsterdam  ("  Ph.  Amstelodamensis,"  1636  ;  last 
edition,  1792,  see  below);  The  Hague  ("Ph.  Hagana," 
1652  ;  last  edition,  1758);  Utrecht  ("Ph.  Ultra jectana," 
1656;  last  edition,  1749);  Louvain  ("Ph.  Lovardensis," 
1687;  last,  1745);  Haarlem  ("Ph.  Harlemensis,"  1693; 
last,  1741)  ;  Dort  ("  Ph.  Dordracena,"  1708  ;  last.  1766)  ; 
Rotterdam  ("Ph.  Roterodamensis,"  1709 ;  last,  1835);  Ale- 
mar  ("Ph.  Alcmariensis,"  1723) ;  Groningen  ("  Ph.  Gron- 
ingana,"  1724,  '30).  At  one  time  the  Netherlands  belonged 
to  Austria,  hence  the  "Ph.  Austriaco-Provincialis  " 
was  made  official  and  a  Dutch  translation  of  this  was 
published  in  1781.  After  the  establishment  of  the  Bata- 
vian  republic  (1795-1806)  a  commission  was  appointed  to 
draft  a  Pharmacopoeia.  This  was  completed  and  pub- 
lished in  1805  under  the  title  "  Ph.  Batava,"  and  was  a 
work  of  great  merit,  being  by  far  the  best  of  its  time. 
This  work  has  been  extended  and  commented  upon  by 
Niemann  (1811,  second  edition,  1824)  in  an  excellent  man- 
ner. In  1851  appeared  the  first  "Ph.  Neerlaudica,"  the 
text  being  both  in  Latin  and  Dutch.  It  had  much  re- 
semblance to  the  French  Codex.  A  revised  edition,  both 
in  Latin  and  in  Dutch,  appeared  in  1871,  the  Latin  ver- 
sion being,  as  in  the  first  edition,  the  official  text.  It  con- 
tains six  hundred  and  fifty-five  titles.  A  revision  of  the 
work  is  in  contemplation. 

Norway  did  not  possess  a  Pharmacopoeia  of  its  own  un- 
til 1854,  the  Swedish  Ph.  being  used  in  the  country  up  to 
that  time.  The  "Ph.  Norwegica  "  was  revised  in  1870, 
and  this  second  edition  was  reprinted  with  additions  in 


1S79.  It  contains  some  five  hundred  and  ten  titles.  The 
text  is  in  Latin.  It  much  resembles  the  Swedish  and 
Danish  Ph.,  but  the  influence  of  the  German  Ph.  is  clearly 
perceptible. 

Paraguay. — The  French.  Spanish,  and  occasionally 
other  Ph.,  are  usually  consulted. 

Peru. — The  French,  Spanish,  U.  S.,  and  British  Ph. 
are  usually  drawn  upon. 

Portugal. — In  1704,  Caetano  de  Santo  Antonio  pub- 
lished a  "  Pharmacopea  Lusitana  Galenica  "  at  Coimbra. 
This  was  republished  at  Lisbon  (as  "  Ph.  Lusitana, "  or, 
"  Ph.  Ulissiponense ")  in  1716,  and  twice  reprinted.  In 
1785  appeared  de  Poiva's  "Farmacopea  Lisbonense." 
The  first  official  Ph.  was  published  by  Dr.  Tavares  in 
17i)4,  under  the  title  "  Farmacopeia  Geral  para  o  Reino  e 
Dominios  de  Portugal."  In  1825  this  was  supplanted  by 
the  "  l'h.  Lusitana,"  and  this  was  followed  in  1838  by  t lie 
"  Codigo  Pharmaceutico  Lusitano"  (revised  1858).  Fin- 
ally a  new  "Pharmacopeia  Portugueza"  was  issued  in 
1876.  This  is  a  very  good  work,  prepared  with  care  and 
judgment.  The  text  is  in  Portuguese,  except  the  syno- 
nyms of  titles,  which  are  in  Latin.  It  has  been  shorn  of 
the  obsolete  rubbish  of  the  therapeutics  of  former  times. 

Roumania  issued  a  Ph.  in  1861,  under  the  title  "  Phar- 
macoposa  Romana."  A  second  edition,  revised,  appeared 
in  18~4.  The  text  throughout  is  in  Roumanian,  without 
Latin  synonyms.  It  bears  some  resemblance  to  the  Aus- 
trian Ph.,  but  has  some  distinctive  features  of  its  own. 

Russia.  —  l'p  to  the  year  1866,  Russia  had  no  official 
national  Pharmacopoeia,  except  one  for  the  army  which 
was  first  issued  in  1765.  In  1779  a  revised  and  much 
improved  edition  of  the  latter  appeared,  under  the  title 
"Ph.  Castrcnsis  Rossica."  This  was  followed  in  1789 
by  a  special  Pharmacopoeia  for  the  navy  ("  Ph.  Navalis," 
last  revised  in  1869).  Both  of  these  were  superseded  in 
1808  by  the  "  Ph.  Castrensis  Ruthenica,"  edited  by  YVy- 
lie,  of  Moskow.  This  was  several  times  revised,  last  in 
1866.  A  civil  Pharmacopoeia  appeared  as  early  as  1778 
at  St.  Petersburg  (reprinted  in  1782),  under  the  title  of 
"Ph.  Rossica,"  and  a  second  edition  in  1798  (reprinted 
1803) ;  but  these  were  not  officially  recognized,  the  phar- 
macists being  compelled  to  consult  almost  eveiy  promi- 
nent European  Pharmacopoeia  when  putting  up  prescrip- 
tions. That  which  was  most  followed,  generally,  was 
the  "  Ph.  Borussica."  In  1866  the  first  official  civil  Ph. 
was  issued.  This  was  followed  by  new  editions  in  1871 
and  1880.  The  title  is  "  Rossii'skaya  Pharmakopeya," 
etc.  (translated  "  Russian  Pharmacopoeia,  edited  by  the 
Medical  Council  in  the  Department  of  the  Interior,  by 
order  of  His  Imperial  Majesty,"  etc.).  The  text  of  the 
work  is  in  Russian  ;  the  main  titles  and  synonyms,  how- 
ever, and  the  names  of  the  ingredients  entering  into  any 
preparation,  are  in  Latin.  Great,  care  has  been  bestowed 
upon  it  ;  the  best  features  of  the  German  Ph.  (first  edi- 
tion), together  with  improvements  proposed  by  critics, 
being  incorporated  into  it.  The  number  of  titles  is  one 
thousand  and  four.  A  special  Ph.  for  the  use  of  the  Im- 
perial court  was  published  in  1874.  Hence  there  are  four 
Pharmacopoeias  in  existence — the  military,  the  naval,  the 
civil,  and  the  court  Ph.  All  of  these  have  Russian  text 
with  Latin  titles.  The  military  Ph.  is,  in  some  respects, 
a  sort  of  dispensatory,  as  it  goes  more  into  detail. 

A  separate  Pharmacopoeia  was  published  for  Poland,  in 
Warsaw,  in  1817,  under  the  title  "Ph.  Regni  Poloniae," 
but  this  does  not  seem  to  have  long  remained  in  force. 
On  the  other  hand,  Finland  published  a  Pharmacopoeia 
of  its  own  ("  Ph.  Fennica")  in  1819  (at  Abo).  Later  edi- 
tions of  this  appeared  at  Ilelsingfors  in  1850  (II.),  1803 
(III.),  and  1885  (IV.).  The  text  of  lids  is  in  Latin.  It 
is  closely  allied  to  the  several  Scandinavian  Pharmaco- 
poeias, and,  in  certain  features,  still  more  closely  to  the 
last  German  Pharmacopoeia.  In  extent,  it  is  one  of  the 
smallest,  comprising  only  about  four  hundred  articles. 

Spain. — Previous  to  the  appearance  of  a  national  work, 
local  Pharmacopoeias  had  been  in  existence  in  tile  follow- 
ing  cities:  Salamanca  ("Ph.  Salamanca,"  by  J.  Bravo, 
1588);  Barcelona  ("  Ph.  Catalana,"  1680) ;  Almeria  ("  l'h. 
Alnieriana,"  1724);  Saragossa  and  Valencia  ("Officina 
Medicamentorum,"    1601,'   1698,    1739);    Madrid   ("Ph. 
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Matriten  i-  L729+).  In  1521  waa  published  al  Ma 
drid  the  "  Examen  A.potbecariorum,"  composed  in  1497 
by  Pedro  Benedicto  Mateo,  which  has  been  found  by 
Mallaina  to  be  a  veritabli    Pharn  The  first  na- 

tional Pharmacopoeia  ("  Ph   Hispana  ")  appeared  in  1704 
This  and  the  nexl  three  editions,  viz  1808,  and 

1817,  were  written  in  Latin.  The  fifth  (1865)  and  sixth 
editions  (1884)  are  in  Spanish  with  Latin  synonyms  of 
the  tnl'  8.  The  "  Farmacopea  <  ificial  Espafiola"  appears 
in  have  made  the  least  progress  of  any,  Even  the  last 
edition,  here  and   i  bere,  b<  i  raj  -  an  a  to  unsci 

He,  i  mpii  ical,  or  obsolete  remedies  and  mi  thods. 
Bi  Bides,  ii  bears  internal  e\  idence  of  the  influence  of  the 
new  French  (  odcx  [n  the  number  of  articles,  of  which 
it  contains  nearly  one  thousand  seven  hundred,  it  is  only 
i  seceded  by  the  lasl  mentioned  work. 

Attempts  have  been  made  to  prepare  a  separate  Phar 
macopeeia  foi   I  bul  no  tangible  results  have  been 

reached  I  bus  far. 

\      I'll.  I [olmiensis  "  was  publish 
holm  in   lest;.     The  flrsl  work,  bearing  the  title  "Ph. 
cica,"  appeared  in   1705,  bul  without  special  author 
ity.     The  firsl  official  Pharmacopoeia  appeared  in   I  i 
and  the  succeeding  editions  in  ITT!)  (II.);    1784  (111     . 
1790(IV.);  1817  (V.  ;  in  this  edition  the  chemical  por- 
tion  was  edited    by   Berzelius,  ;m<l    the    botanical   and 
igical  i'\  Bwartz  ;  it  was  the  most  advanced  and  per 
i.  cl   Pharmacopo  ia  of  its  time)  ;   1845  (VI.  I,   and    1869 
(VII.,  with  supplement  of  lsTh>.     The  last  edition  has 
several  times  reprinted  with  amendments.     It  has 
much  resemblance  to  the   Danish  and   Norwegian  (see 
under  Denmark).     The  texl  is  in  Latin,  and  the  number 
ol  titles  is  six  hundred  and  Beventy  Beven. 

-/.--A  "l'h.  Helveticorum "  was  published 
al  Geneva  in  HiTT.  In  l <;s  i  there  appeared  in  the  same 
citj  an  edition  of  Charas'  "  Pharmacopoea  Regia  Qalenica 
et  < 'h\  mica,"  w  bich  was  followed  as  authority  for  a  long 
time.  The  Basle  Medical  Society,  in  1771.  published  a 
"l'h.  Helvetica"  (containing  an  introduction  by  A.  de 
Haller).  A  "Ph.  Genevensis"  appeared  in  1780,  and 
was  reprinted  several  time's  afterward.  In  1852  an  el  ib 
orate  draft  of  a  Pharmacopoeia  for  the  Canton  of  Berne 
was  published  al  Berne  under  the  title  "  Pharmacopcese 
Bernensis  Tentamen."  This  may  be  regarded  as  the 
r  of  the"  I'll.  Helvetica,"  published  in  1865  ;u 
Schaffhausen,  by  the  Swiss  Pharmaceutical  Society. 
The  latter  work  has  been  recognized  by  law  in  mosl  of 
the  ('anions,  but  ii"i  in  all.  A  second  edition  appeared 
in  1872,  and  a  i  u  i  upplcmenl  in  lsT<;.  The  texl  is  in 
Latin.  It  lias  much  in  common  with  the  German  Phar- 
macopoeia ii  i.-uid  iis  immediate  German  predecessors. 
The  (anion  of  Tessin  has  a  Pharmacopoeia  of  its  own, 
published  in  1848  ;  and  Geneva  uses  the  French  Cod<  \. 

Turkey. — The  Imperial  Medical  School  al  Constantin- 
ople has  enjoined  the  use  of  the  French  Codex.  Other 
foreign  Pharmacopoeias,  however,  are  also  in  use. 

/  r  .  iay  The  French,  Spanish,  and  occasionally 
other  Pharmacopoeias  are  followed 

I  Mosl   in  use  are  the  French  and  Sj 

I'll.  The  Medical  Faculty  al  <  aracas  has  taken  initiatory 
ste].-  to  prepare  a  national  Pharmacopoeia. 

I  i  The  firsl  Pharmacopoeia  in  the  I 

Stale-  was  published  at  Philadelphia,  for  the  use  of  the 
Militan  Hospital  of  the  1  .  S.  Army,  located  al  Lititz,  Lan- 
caster County,  Pa. ,  in  '71s.  under  the  title,  "Pharma- 
copoeia simpliciorum  el  efflcaciorum  in  usum  nosocomii 
militaris  ad  exercitum  foederatarum  Americas  civitatum 
pertincntis  ;  hodiernae  nostra;  inopise  rerumque  angustiis, 
feroci  bostium  Bsevitiae,  belloque  crudcli  ex  inopinato  pa- 
triae nostra  illalo  debitis,  maxime  accommodata  "  ("  Phar- 
ipoeiaof  the  more  simple  and  efficacious  [preparations] 
ise  of  the  Militan  Hospital  of  the  Army  of  the 
l  8  "t  America  ;  specially  adapted  to  our  present  pov- 
erty and  distress,  due  to  the  ferocious  I  theen 
emy  and  to  the  bloodj  war  unexpect<  bl  upon 
our  fatherland").  Ony  one  cop}  of  this  edition  i-  known 
\i-t.  which  is  in  tie  Surgeon-General's  Office  al 
Washington,  m  a  second  edition,  there  appears  to  be 
likewise  only  one  copy  known  (see  Am.  J         P    irm., 


1884  '.-:;  This  was  issued  in  1781.  Upon  the  title  ap- 
pears the  name  of  Dr.  William  Brown,  as  author.  Ii  is 
entirely  in  Latin,  in  :;•.'  pages  It  contains  s4  interna] 
and  16  external  remedii  s.  Pre>  ions  to  the  year  1820,  \  ari- 
European  Pharmacopoeias,  chiefly  those  of  London, 
Edinburgh,  and  Dublin,  were  used  in  the  United  Stut 
though  the  wanl  of  a  national  Pharmacopoeia  was.  to  soma 
extent,  filled  by  Coxe's  "  American  Dispensatoi 
ed..  Pbilad.,  ls(Ki  •  ),  and  Thaclier's  "American  New 
Dispensatory"  (firel  ed.,  Boston,  1810  •  i  In  1808 
"Ph.  of  the  Massachusetts  Medical  Society  "  was  pub- 
lished at  Boston,  and  iii  1816,  the  "  Ph.  "of  the  New 
York  Hospital,"  at  New  York.  The  firsl  impetus 
national  Pharmacopo  ia  was  piven  in  1817.  by  Dr.  Lyman 
mlding,  in  a  plan  laid  before  the  Medical  Societj  of 
the  County  ol'  New  York.  (For  details  of  the  bistory 
of  i  he  "l'h.  of  i  he  United  States  of  America,"  consult  the 
latter  work,  sixth  edition,  New  York.  1882,  pp.  v.-xiii.) 
firsl  convention  for  the  formation  ofa  national  Phar- 
macopoeia assembled  at  Washington,  on  January  1,  18 
ai  which  time  the  several  drafts  previously  prepared  by 
the  several  District  Conventions  were  consolidated  and 
revised.  The  finished  work  was  published  at  Huston,  on 
December  15,  1820,  both  in  Latin  and  English.  A  second 
edition  appeared  in  1828.  Before  adjourning,  the  Con- 
vention provided  for  a  future  revision  of  the  work,  by 
arranging  for  the  call  of  a  convention  in  1830.  Owing 
to  a  misunderstanding,  however,  two  separate  conven- 
tions were  held  in  this  year,  one  meeting  at  New  York, 
and  the  other  at  Washington,  and  two  separate  Pharma- 
copoeias resulted  from  this,  one  being  published  at  New 
York,  in  1830,  the  other  ai  Philadelphia,  in  1831.  For 
tunalely.  the   bodies   who   had   met   at    New    York  sul 

quently  abandoned  the  plan  of  continuing  a  separate 
revision  in  the  future,  and  in  1840,  the  third  general  con- 
vention assembled  again  at  Washington.  The  Gommittee 
of  Revision  appointed  al  this  convention  was  authorized 
to  request  the  co-operation  of  the  colleges  of  pharmacy, 
and  this  resulted  in  the  contribution  of  much  valuable 
material.  The  new  revision  was  published  in  1842,  the 
text  being  for  the  firsl  time  only  in  English,  the  Latin 
being  restricted  to  the  titles  and  synonyms.  At  the  nexl 
convention,  in  1850,  the  incorporated  colleges  of  phar- 
macy were  for  the  first  time  invited  to  participate  in  the 
deliberations.  Previous  to  this,  only  incorporated  medical 
societies  had  been  invited  to  send  delegates.  The  fourth 
edition  of  the  work  appeared  in  1851,  and  a  second  edition 
of  this  in  1855.  The  next  two  conventions  met  at  the  ap- 
pointed time,  in  1860 and  1870,  and  the  fifth  and  sixth  edi- 
tions of  the  Pharmacopoeia  were  issued  in  1863  and  18 
respectively.  Several  years  before  the  next  succeeding 
convention  (in  1880),  a  very  lively  interest  was  awakened 
in  the  proposed  new  revision  of  the  work,  and  several 
plans  were  advain  ed,  looking  toward  a  radical  change  in 
the  manner  i'i  revising  and  controlling  the  revision  of  t  lie 
Pharmacopoeia.  A  large amounl  of  preliminary  work  was 
aKo  bestowed,  principally  on  the  pari  of  the  American 
Pharmaceutical  Association,  upon  the  plan  and  contents 
of  the  next  edition.  The  convention  which  assembled  at 
Washington,  in  1880,  was  the  mosl  representative  of  any 
that  had  so  far  been  held,  and  after  a  general  plan  of  re- 
vision had  been  adopted,  a  Committee  of  Revision  and 
Publication  was  appointed,  consisting  of  twenty -five  mem- 
bers, residing  in  \  arious  parts  of  the  United  States.  This 
Committee  has  made  a  detailed  report  of  its  proceedings 
in  the  preface  to  its  work,  which  appeared  toward  the 
i  ud  of  1882  (see  "  U.  S.  Ph.,"  1882,  pp.  xxvii.-xxxiii.). 
The  title-page  designates  this  as  the  "Sixth  Decennial 
Revision  ;  "  consequently,  this  is  the  a  r<  nt/i  edition  of  the 
work.  In  this  revision  radical  changes  were  made,  the 
intention  being  to  render  the  work  as  independent  of 
commentaries  as  was  possible.  The  arrangement  is  al- 
phabetical throughout,  all  crude  drugs  and  chemicals  are 
di  lined  and  accompanied  by  descriptions,  or  by  tests  of 
identity  and  purity.    Actual  weights aud  measures  are  re- 

1  by  a  system  of  parts  by  weight,  except  in  the  i 
of  fluid  extracts.     Many  obsolete  articles  were  droppi 
and  many  new    ones   admitted,  the  total   number  of  ac- 

1  titles  being  '.''.IT.      The  general  verdict  of  all  com- 
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petent  critics,  both  at  home  and  abroad,  has  been  that 
this  is  one  of  the  best  Pharmacopoeias  ever  issued,  and 
that  it  does  not  even  suffer  by  comparison  with  works 
that  have  appeared  later.  It  has  long  been  felt  that  the 
Pharmacopoeia  contains  a  considerable  number  of  prep- 
arations which  are  not  frequently  prescribed,  and  are 
only  retained  for  the  reason  that,  if  called  for  at  all,  their 
uniform  composition  may  be  insured.  There  is  a  move- 
ment on  foot,  which  it  is  hoped  will  relieve  the  Pharma- 
copoeia of  the  task  of  providing  a  standard  for  such  prep- 
arations. The  American  Pharmaceutical  Association  is 
engaged  in  the  compilation  of  a  "  National  Formulary  of 
Unofficial  Preparations  "  (to  be  subject  to  the  approval  of, 
and  expected  to  receive  the  support  of,  the  medical  pro- 
!;  ssion),  which  is  primarily  designed  to  establish  uniform 
formulas  for  any  compound  used  in  legitimate  pharmacy 
or  prescribed  by  physicians,  and  for  which  there  is  no 
recognized  official  standard.  This  formulary  may  eventu- 
ally be  made  the  repository  of  all  such  piiarmaeopeeial 
articles  as  are  no  longer  deemed  of  sufficient  importance 
to  be  included  in  the  official  list.  The  next  convention 
for  revising  the  U.  S.  Ph.  will  assemble  at  Washington 
on  the  first  Wednesday  of  May,  1890. 

General  Pharmacopoeias. — Many  works  have  been  pub- 
lished, designed  to  comprise  the  text  of  all,  or  at  least 
the  most,  prominent  Pharmacopoeias.  Among  the  earlier 
authors  of  such  works  are  Lemery,  Charas,  Spielmann, 
Swediaur,  Quincy,  Brugnatelli,  etc.  Of  more  recent 
works  the  following  deserve  special  mention  :  A.  J.  Jour- 
dan,  "Ph.  Uuiverselle"  (Paris,  1828,  second,  ed.  1840); 
P.  L.  Geiger,  "  Ph.  Universalis  "  (Heidelberg,  1835-15)  ; 
B.  Hirsch,  "  Universal-Pharmakopoe"  (Leipzig,  1885, 
vol.  i.). 

International  Pharmacopoeias. — Many  years  ago  efforts 
began  to  be  made  to  bring  about  greater  harmony  in  t lie 
different  Pharmacopoeias,  and  the  proposition  was  finally 
made  to  inaugurate  an  International  Pharmacopoeia. 
Opinions  differed  greatly  for  a  long  time,  not  only  as  to 
whether  the  plan  was  feasible  at  all,  but  also  in  regard  to 
details.  Steps  were  finally  taken  to  have  a  draft  of  the 
work  prepared,  but  national  jealousy  on  several  occa- 
sions rendered  its  acceptance  impossible.  It  was  not  to 
be  expected  that  each  civilized  nation  would  abandon 
its  own  Pharmacopoeia,  specially  adapted  to  the  hab- 
its of  its  own  people  and  its  own  domestic  resources,  for 
one  elaborated  without  regard  to  such  considerations, 
and  possibly  introducing  unfamiliar  preparations  or 
changing  the  strength  of  such  as  were  in  common  use. 
The  utmost  that  could  be  expected  was  that  the  different 
nations,  whenever  revising  their  own  Pharmacopoeias, 
would  gradually  approximate  such  preparations  as  were 
regarded  worthy  of  international  regulation  to  the  pro- 
posed standard.  Another  hope  winch  was  expressed 
was  this,  that  the  International  Pharmacopeia  might  be 
used  and  followed  as  an  independent  work  in  different 
countries  in  this  way,  that  prescribers  would  designate 
preparations  contained  in  it  in  their  prescriptions.  At 
the  last  International  Pharmaceutical  Congress,  held  at 
Brussels  in  1886,  the  draft  of  an  international  Pharmaco- 
poeia was  presented  by  the  President  of  the  International 
Commission.  Baron  A.  von  Waldheim,  of  Vienna.  Yet, 
in  its  preparation  the  other  members  of  the  commission 
had  not  been  sufficiently  consulted,  and  it  is,  therefore, 
not  probable  that  the  draft  will  be  accepted  in  its  present 
form. 

While  an  international  Pharmacopoeia,  in  the  sense  in 
which  it  was  first  contemplated,  is  not  likely  ever  to  be 
established,  it  is,  on  the  other  hand,  possible,  by  interna- 
tional conventions,  to  establish  uniform  mt  thods  for  re- 
vising the  several  Pharmacopoeias,  so  as  to  bring  about, 
at  least  gradually,  an  equalization  in  the  strength  of  the 
potent  remedies  and  their  preparations. 

General  Remarks. — A  Pharmacopoeia  is  supposed  to 
represent  the  broad  results  of  therapeutic  investigations 
and  observations  accepted  by,  or  acceptable  to,  the  med- 
ical profession  at  large  in  the  country  for  which  it  is 
written.  In  general,  therefore,  it  should  not  introduce 
insufficiently  fried  new  remedial  substances  or  methods, 
but  should  accept  only  such  as  have,  by  matured  and 


careful  study,  been  found  worthy  of  recognition.  Ex- 
ceptions to  this  rule  are,  however,  admissible  where  it 
can  be  clearly  demonstrated  that  an  innovation  will  be  an 
improvement.  As  an. instance  of  such  exception  may  be 
quoted  the  introduction  of  abstract*  in  the  last  U.  S. 
Ph..  these  being  merely  dry  extracts,  brought  into  a 
definite  proportion  with  the  crude  drug  from  which  they 
are  prepared  (2  parts  of  abstract  =  1  part  of  drug).  In 
most  countries  the  Pharmacopoeia  is  recognized  by  law 
as  the  authority  for  deciding  questions  relating  to  the 
identity,  quality,  purity,  or  strength  of  all  substances  for 
which  it  provides  a  norm.  In  the  United  States  it  is  thus 
recognized  expressly  by  a  number  of  States,  as  well  as  by 
the  general  Government  for  the  public  service.  In  most 
European  countries  the  official  text  of  the  Pharmacopoeia 
is  written  in  Latin,  as  it  is  argued  that  this  will  insure 
better  mutual  understanding  as  well  as  a  smaller  risk  of 
ambiguityin  expression  than  if  the  vernacular  were  used. 
This  argument,  however,  is  becoming  less  valid  in  propor- 
tion as  the  rapid  progress  in  chemistry  and  other  sciences 
renders  it  constantly  necessary  to  coin  new  words  for  ex- 
pressing terms  or  methods.  No  objection,  however,  can 
be  advanced  against  a  Latin  nomenclature  of  pharmaco- 
poeial  titles,  as  this  wiil  insure  uniformity  in  prescribing 
and  safety  in  dispensing. 

Since  the  medical  and  pharmaceutical  professions  are 
equally  interested  in  the  production  of  as  perfect  a  work 
as  can  be  produced,  co-operation  of  the  two  professions 
in  the  revision  is  absolutely  necessary,  and  the  more  un- 
hampered the  revisers  are  in  the  choice  of  their  unofficial 
assistants,  the  better  will  be  the  result.  It  has  been  rec- 
ognized that  a  successful  periodical  revision  of  a  Phar- 
macopoeia is  much  facilitated  by  the  establishment  of  a 
permanent  commission  to  collect  and  digest  all  criticisms 
and  proposals  for  improvement  that  may  be  made  in  the 
interval  between  two  revisions.  The  example  set  by  the 
United  States  has  been  followed  by  several  other  nations, 
and  the  good  results  of  this  will  become  evident  in  the 
future.  Charles  Rice. 

PHARYNX  AND  NASAL  PHARYNX,  SYPHILITIC 
LESIONS  OF  THE.  The  initial  lesion  of  syphilis  is  oc- 
casionally found  in  the  pharynx,  and  almost  invariably 
on  one  of  the  tonsils,  the  posterior  wall  being  singu- 
larly exempt.  Sometimes  the  upper  pharynx  is  the  seat 
of  the  primary  sore,  and  not  a  few  cases  are  on  record  in 
which  the  constitutional  disease  was  communicated  by 
means  of  the  Eustachian  catheter.  The  diagnosis  of 
pharyngeal  chancre  is  often  a  difficult  matter,  as  the 
characteristics  of  the  primary  sore  of  syphilis  are  not 
always  well  marked,  and  the  diagnosis  must  be  made 
from  the  subsequent  development  of  constitutional  symp- 
toms. 

By  far  the  most  common  lesions  of  syphilis  in  this  re- 
gion are  erythema  and  catarrhal  inflammation.  A  sym- 
metrical arrangement  of  the  erythematous  patches  is  re- 
garded as  characteristic  of  syphilis.  There  is  nothing 
peculiar  to  the  pharyngeal  catarrh  of  syphilis.  In  a  cer- 
tain proportion  of  cases,  however,  there  is  a  somewhat 
characteristic  discoloration  of  the  mucous  membrane, 
which  is  suggestive  of  the  disease.  When  to  this  is  added 
a  tendency  to  symmetrical  patches  of  cloudy  swelling  of 
the  epithelium,  suspicion  of  its  specific  nature  may  be 
aroused. 

Mucous  patches  arc  constant  accompaniments  of  pha- 
ryngeal syphilis,  and  are  found  most  commonly  on  the 
soft  palate,  faucial  pillars,  and  tonsils,  rarely  on  the  pos- 
terior wall.  Varying  in  size,  they  appear  as  whitish  or 
bluish-white  elevations— circular,  oval,  or  stratiform — ar- 
ranged symmetrically  on  the  swollen  and  hypenemic 
mucous  membrane.  "  They  may  be  fugitive  in  nature, 
disappearing  spontaneously  in  a  few  weeks,  or  the  epi- 
thelium may  be  cast  oil  "and  superficial  ulcers  result. 
The  ulceration  from  a  mucous  patch  is  sometimes  so  ex- 
tensive that  it  may  be  confounded  with  the  destruction 
of  a  tertiary  lesion. 

The  characteristic  lesions  of  the  tertiary  stage,  found 
in  the  pharynx,  are  gunimata,  diffuse  infiltration,  and 
ulceration.     1  have  also  met  with  extensive  fibroid  de- 
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on  of  the  pharyngeal  structures  similar  i<>  that 
i  ibed  in  the  section  on  Larynx.  Trachea,  and  Bronchi, 
Syphilis  oi  the  (vol   h  i     The  mode  of  development  of 
tertiary  ulcers  in  the  pharynx  is  Identical  with  the  man- 
ner tu  which  thej   appear  in  the  larynx  i- 

Thej  an  found  in  all  portions  of  the  upper 
and  lower  pharynx.  When  seated  on  the  soft  and  hard 
palate  they  Bhow  a  marked  tendency  to  perforate. 

The  ravages  | luced  by  tertiarj  Byphilitic  ulceration 

of  the  pharynx  are  sufficiently  familiar.  In  addition  to 
the  perforations  air  ei  red  to,  v  id  destruc 

i  i.  .11  of  the  palate,  tonsils,  posterior  wall,  and  othei  p 
ma\  occur  .  caries  and  ne<  rosis  of  the  posterior  wall  and 
pharyngeal  vault  may  complicate  the  case,  or  extensive 
adhesions  may  form,  with  partial  or  complete  obliteration 
of  the  pharyngeal  cavities.  Occasionally  a  perforating 
ulcer  opens  a  large  artery,  and  alarming  bsemorrhagj 
curs,  or  the  ulcerative  proci  ss  maj  extend  to  the  brain  or 
spinal  cord,  \\  iili  a  fatal  result. 

real  interest  are  bj  philitic  affections  of  the  pharynx 
in  in  ital  form  of  the  disease.  The  fauces,  velum, 

and  posterior  wall  present  simply  an  erythematous  efflo- 
rescence, or  arc  the  Beal  of  lardaceous  infiltration.  I  < 
sionally  the  follicles  seem  to  be  the  Btarting  poinl  of  the 
disease  Thej  stand  oul  prominently,  are  filled  with  a 
yellowish  secretion,  and  are  surrounded  by  a  well-defined 
inflammatory  areola. 

Although  mucous  patches  arc  frequently  found  on  the 
uvula,  tonsils,  and  faucial  pillars,  the  posterior  wall  is 
singularly  exempt.  Hypertrophy  of  the  tonsils  is  present 
in  a  large  proportion  of  cases.  It  is  simple  in  charai 
or  the  glands  may  be  the  seat  of  lardaceous  infiltration. 
In  the  latter  case  they  have  a  square  outline,  and  a 
uniform,  smooth,  waxy  appearance,  in  which  it  is  diffi- 
cult  i"  recognize  the  mouths  of  the  follicles  and  lacunae. 

Warty  growths  are  found  in  the  pharynx,  both  in  the 
acquired  and  in  the  congenital  form  of  syphilis. 

Willi  deep  ulceration  of  the  pharynx  stomatitis  is 
commonly  associated.  The  parts  are  thickened,  infiltrated, 
and  present  a  characteristic  albuminous  appearance.    <bi 

ihis  pale  ground  ramify  arborescent  wine  colored  ve— el-. 

and  here  and  there  small  haemorrhages  are  seen  beneath 
the  mucous  membrane.  There  is  of  ten  a  scarlet  line  along 
the  gums  al  the  insertion  of  the  teeth,  which  stands  out  in 
striking  contrast  to  the  surrounding  pallor  of  the  mem- 
brane.     This    |s    m08l    easily    determined     by    the   carious 

condition  of  the  teeth,  and  may  be  analogous  to  the  in- 
flammatory zone  which  surrounds  other  syphilitic  lc- 
.si.  ins 

Morel!  Mackenzie  has  called  attention  to  the  absence 
of  the  characteristic  notching  of  the  teeth  in  those  in 
whom  the  throal  is  affected.  <>ui  of  seven  cases  exam- 
ine, i  by  i ue  in  1879,  in  reference  to  this  point,  there  were 
three  in  which  the  notching  was  not  present.  In  one  of 
these  there  was  :i  deficiency  in  the  lefl  central  upper 
incisor,  giving  ii  a  mure  or  less  V-shaped  appearance, 
and  in  another,  a  roughening  of  the  lateral  edge  of  the 
lower  central  incisor  of  the  right  side,  in  the  third,  the 
teeth  were  apparently  sound. 

It  is  generally  laid  down  in  the  text  l ks  thai 

ulceration  of  the  mouth  and  pharynx,  in  congenital  syphi- 
lis, is  very  rare;  and  Mr.  Holmes1  wenl  so  far  as  to 

that  the  affecti if  the  pal..  ■  immon  in  syphilis  of 

the  adult,  is  "so  ran'   in   children   thai   i:    is  doubtful 

whether    the    few    ca-es    which    occur   in    infants  during 

syphilis  may  ii"t  be  mere  coincidence-."  A  great  deal 
of  contusion  prevails  concerning  this  question  in  con- 
sequence of  the  persistent  adherence  to  the  ..id  supersti 
tion  which  regards  them  as  of  "scrofulous"  origin.  It  is 
impossible  to  exaggerate  th  congenital  syphilis 

in  the  product!  in  of  the  deep  destructive   pharynt 
ulceration  of  childhood.  The  subject  is  nol  one  of  purely 

pathological  interest:  under  a  misconcepli if  its  true 

nature.  Byphilis,  uncontrolled,  will  lead  to  destruction 
and  deformity,  and  influence  for  evil  the  future  happi- 
ness and  usefulness  Of  the  individual 

Deep  ulceration  maj  invade  the  bucco-pharyngeal  cav- 
ities at   any  period   of   life  from  the  tirst  week   up  to   the 

age  of  puberty.    Oul  of  thirty  cases  analyzed  with  r< 


ence  to  the  period  of  invasion,  fourteen  occurred  within 
the   lirst    war,  a   proportion   of    nearly   one  half,    and    of 

these,  ten  within  the  tirst  sj\  i ,ths     Whitehead1 

observed  putrid  ulceration  of  the  throat  in  an  infant 
three  days  old.  Of  the  remaining  cases,  the  majority 
occurred  at  a  period  more  or  less  advanced  toward  pu- 
berty. 

It  is  an  accepted  facl  that  syphilis  may  lie  in  a  si 
potential  activity  w  iiliin  the  ,-v  -tcm  for  many  years 
birth.    Lying  thus  quiescent,  ii  seems  to  await  the  advent 
of  some  physiological  epoch  to  call  its  phenomena  into 
activity.     Thus    puberty  and    its    surrounding  yean 
often  selected  as  the  chosen  period  of  it-  outbreak.  When 
the  eruption  of  the  disease  is  thus  deferred,  it  is  on  the 
palate  and  in  the  pharynx  that  it  most  frequently  mal 
its   appearance,   and    deep    palato  pharyngeal  ulceration 
often  lirst  attracts  at  lent  ion  to  the  existence  of  a  diath 
of  which  ii  is  the  sole  pathological  expression.      Lesions 
of  th(  Be  structures  arc  found  with  a  peculiar  constancy, 
and  upon  them  syphilis  apparently  concentrates  all 
energy  and  exhibits  mosl  oi  its  virulence. 

Females  are  attacked  more  frequently  than  males.  Out 
ol    Bixty  nine   i  pharyngeal  ulceration    forty-one 

occurred  in  the  female  se\. 

Thai  the  pharyngeal  cavity  .should  be  frequently  at- 
tacked is  easily  understood,  w  hen  we  reflect  upon  its  treat 
vascularity  and  the  irritation  to  which  it  is  constantly 
subjected.  Ulceration  may  occur  in  any  situation,  limits 
favorite  seat  is  the  palate,  and  especially  the  hard  pal« 
When  it  takes  place  at  the  posterior  pari  of  the  hard 
palate  the  tendency  is  to  involve  the  soft  palate  and 
velum,  and  thence  to  invade  the  posterior  nans  and 
naso-pharynx.  Seated  anteriorly  it  seeks  a  more  direct 
pathway  to  the  nose  by  perforation  of  the  bone. 

Simultaneous  or  consecutive  ulceration  of  the  palate, 
pharynx,  and  nose  seems  to  be  characteristic  of  syphilis. 

The  next  mosl  com n  seats  of  ulceration,  in  the  order 

of  their  frequency, are  the  fauces,  the  naso-pharynx,  the 
posterior  pharyngeal  wall,  the  nasal  fossa;  and  septum, 
the  tongue  and  gums. 

A  peculiarity  of  these  ulcers,  and  especially  thi 
the  palate,  is  their  centrality  of  position.  They  are  gen- 
erally found  in  the  median  line  of  the  vault,  at  the  junc- 
tion of  the  palatal  processes  of  the  superior  maxilla,  and 
the  areas  of  destruction  on  either  bide  are  equal  and 
symmetrical. 

Often  mora  acute  in  their  development,  and  advanc- 
ing with  more  rapid  strides  than  in  the  tertiary  syphilis 
of  the  adult,  the  special  tendency  of  these  ulceratioi 
to  attack  the  bone  and  lead  to  caries  and  necrosis.  Dis- 
organization of  the  bone  occurs  in  over  three-fifths  of 
recorded  cases.  The  greal  vascularity  of  the  periosteum 
and  medullary  membrane  in  youth,  doubtless,  invites  in- 
vasion  of  the  osseous  structures.  This,  however,  is  i 
trary  to  the  experience  of  Colics.3  who  never  saw  a  case; 
of  West,4  who  lias  seen  necrosis  only  once;  of  Holmes.4 
who  has  seen  sloughing  of  the  soft  palate,  but  not  exca- 
vated ulcers  or  caries  of  the  hard  palate  ;  and  of  Cooper 
Foster,'  who  has  never  met  with  an  example  in  which 

Syphilis  had  advanced  to  disease  of  the  bone. 

The  tendency  to  necrosis  exists  at  all  periods  of  life: 
but  especially  in  early  youth,  at  which  time  it  is  more 
di  -iructiv  e  and  less  amenable  to  treatment.  When  ulcer- 
ation occurs  on  the  hard  and  soft  palate,  perforation  of 
these  structun  place  in   very  nearh    one-third  of 

ises. 

As  a  rule,  the  ulcers  originate  upon  the  palate  or  within 
the  pharynx,  but  they  arc  al-  Hive  to  deep,  ulci  r- 

ating  syphilides  of  the  nose  and  face.  Whatever  their 
poinl  of  departure,  the  palate  is  often  the  structure  upon 
which  the  destructive  process  ultimately  de»  i 

The  palate,  pharynx,  and  nose,  then,  constitute  a  well- 
defined  territory  singularly  obnoxious  to  these  ulcerative 
products,  and  within  whose  confines  we  may  best  study 
the  development  and  growth  oi  these  degenerate  lesions 
of  sv  philis. 

Ulceration  of  the  tongue  occur.-  in  a  certain  proportion 
of  cases.  1  have  met  with  it  three  times  in  congenital 
syphilis.     In  the  tirst  case  the  ulcer  was  situated  on  the 


630 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Pliarynx. 
Pharynx. 


fight  side  of  the  tongue,  near  its  tip;  in  the  second,  in 
ilic  left  glosso-epiglottic  fossa  ;  while  the  third  followed 
the  breaking  down  of  a  large  gumma  on  the  upper  sur- 
face of  the  tongue  near  its  base. 

The  ravages  of  the  disease  present  the  typical  appear- 
ances that  are  found  in  the  tertiary  syphilis  of  the  adult. 
(For  the  diagnostic  characters  of  the  syphilitic  ulcer,  its 
differential  diagnosis,  the  article  on  Larynx,  Trachea, 
and  Bronchi,  Syphilis  of  the,  should  be  consulted.)  The 
appearance  of  the  ulcer  will  vary  to  a  certain  extent  with 
the  general  condition  of  the  patient.  In  a  badly  nour- 
ished, cachectic  child  the  granulations  may  assume  a  pale, 
unhealthy,  and  indolent  look,  and  the  red  corona  may 
fade  into  a  purplish  ring,  or  even  be  entirely  wanting. 
But  in  all  there  is  a  strict  adherence  to  the  true  syphilitic 
type  of  ulcer. 

As  a  result  of  cicatrization,  adhesions  may  form  be- 
tween the  velum  and  the  pillars  of  the  fauces,  or  between 
the  latter  and  the  pharyngeal  wall,  and  there  may  be 
stenosis  and  obliteration  of  the  pharynx  and  naso- 
pharynx ;  in  fine,  all  the  sequelae  are  found  which  follow 
constitutional  syphilitic  ulceration  in  these  localities.* 

The  prognosis  in  syphilis  of  the  pharynx  is  generally 
good,  provided  the  patient  be  seen  before  extensive  de- 
struction has  taken  place.  In  congenital  syphilis  it  is 
greatly  influenced  by  the  age  of  the  patient ;  the  earlier 
the  pharynx  is  attacked,  the  graver  the  prognosis.  Pha- 
ryngo-laryngeal  ulceration  occurring  within  the  first  year 
is  almost  invariably  fatal.  Pharyngeal  ulceration  ap- 
pearing late,  or  as  a  manifestation  of  "tardy  syphilis," 
yields  readily  to  iodide  of  potassium,  and  the  topical 
application  of  iodoform  or  the  vapor  of  the  iodate  of 
zinc. 

The  separation  of  syphilitic  ulceration  of  the  pharynx 
from  that  of  tuberculosis,  lupus,  lepra,  and  cancer  should 
be  made  upon  the  principles  of  differential  diagnosis  laid 
down  in  the  article  on  Syphilis  of  the  Larynx.  It  should 
not  be  forgotten,  too,  that  typhoid  fever,  diphtheria,  and 
other  acute  systemic  disorders  may  lead  to  destruction 
which  resembles  that  of  syphilis  so  closely  as  to  render 
an  appeal  to  the  history  of  the  case  imperative.  The 
soft  palate  and  pharynx  may  also  be  destroyed  by  trau- 
matic causes,  or  be  badly  scarred  from  chemical  irritants. 
Sloughing  may  also  occur  from  poisonous  doses  of  drugs, 
such  as  mercury  in  its  various  forms. 

Treatment  should  be  carried  out  on  the  principles  al- 
ready indicated  in  the  section  on  Syphilis  of  the  Larynx. 
In  my  experience  the  best  application  to  the  mucous 
patch  is  the  solid  stick  of  silver  nitrate,  while  for  the 
tertiary  ulcer  iodoform  may  generally  be  relied  upon  as 
a  rapid  promoter  of  cicatrization.  Adhesions  may  be  di- 
vided with  the  knife  or  galvano-cautery,  but  unless  seri- 
ous interference  with  function  is  threatened,  they  had 
better  be  left  alone.  Partial  stenosis  of  the  upper  and 
lower  pharynx  may  be  treated  by  systematic  dilatation 
with  sounds,  by  divulsion,  or  by  the  use  of  the  cautery 
or  knife.  When  the  stenosis  is  complete,  and  the  phar- 
ynx is  tilled  with  dense  tibroid  tissue,  the  treatment  will 
depend  upon  the  circumstances  of  the  case  and  the  in- 
genuity of  the  surgeon.  In  cutting  through  the  new- 
formed  tissue  in  the  nasal  pharynx,  il  is  always  best  to 
previously  introduce  a  catheter  or  similar  contrivance 
through  the  nose,  upon  which  to  cut  as  a  guide.  The  re- 
sults of  treatment  in  this  class  of  cases  cannot  lie  said  to 
be  brilliant,  The  tendency  to  recurring  stenosis  is  great, 
and  the  surgeon  is  fortunate  who  obtains  a  satisfactory 
permanent  opening.  Delavan,  of  New  York,  profiting  by 
the  observation  of  Andrew  II.  Smith — that  the  eschar 
after  the  use  of  monochloracetic  acid  remains  attached 
until  cicatrization  has  taken  place  beneath  it, — in  a  case 
of  adherent  velum,  divided  the  adhesion  with  curved  scis- 
sors and  cauterized  the  raw  surfaces  freely  with  this  acid. 
Although  the  surfaces  remained  in  contact,  no  adhesion 
took  place  afterward,  and  the  operation  was  a  permanent 
success.7  John  A'.  Mackenzie. 

*  The  views  and  conclusions  given  above  were  first  published  by  the 
writer  in  the  American  Journal  of  the  Medical  Sciences  for  October, 
1880  (see  also  article  on  Larynx,  Trachea,  and  Bronchi,  Syphilis  of  the, 
in  vol.  iv.). 


1  Surgical  Treatment  of  the  Diseases  of  Children,  p.  350.  London, 
18fi8. 

'*  On  the  Transmission  from  Parents  to  Offspring  of  some  Forms  of 
Disease,  p.  1ST.     London,  1851. 

3  Venereal  Diseases,  p.  2T1.     London,  1S37. 

4  Lectures  on  Diseases  of  Children,  p.  747.  ■"'  Op.  cit.,  p.  861. 
*  Surgical  Diseases  of  (  hildren,  p.  2!M.     London.  IStiO. 

7  See  Trans,  of  the  American  Laryngological  Association,  1S83,  p.  185. 

PHARYNX  AND  PALATE,  ANATOMY  AND  PHYS- 
IOLOGY OF  THE.  The  pharynx  belongs  to  both  the 
respirator}' and  the  digestive  tracts,  although  it  is  usually 
described  as  a  part  of  the  latter. 

Its  upper  portion  is  concerned  exclusively  in  respira- 
tion, while  the  lower  regions  participate  in  both  func- 
tions. 

Its  relations  to  the  formation  of  the  voice  are  accessory 
to  the  respiratory  function,  and  will  be  described  in  the 
article  on  the  Voice. 

It  is  a  hollow,  musculo-inembranous  structure,  sus- 
pended from  the  base  of  the  skull  and  reaching  as  far 
downward  as  the  interspace  between  the  fourth  and  fifth 
cervical  vertebrae. 

It  is  attached  above  to  the  pharyngeal  spine  on  the 
inferior  surface  of  the  basilar  process  of  the  occipital 
bone,  and  to  two  membranous  bands  extending  thence 
to  the  apex  of  the  petrous  portion  of  the  temporal 
bone,  on  either  side.  It  is  then  attached  anteriorly  to 
the  posterior  border  of  the  internal  pterygoid  plate  of  the 
sphenoid,  to  the  pterygo-maxillary  ligament,  to  the  pos- 
terior extremity  of  the  mylo-hyoid  ridge  on  the  inferior 
maxillary,  to  the  base  of  the  tongue,  to  the  mucous  mem- 
brane of  the  mouth,  to  the  posterior  extremities  of  the 
greater  and  lesser  cornua  of  the  hyoid  bone,  to  the  thyro- 
hyoid ligament,  to  the  posterior  border  and  external  sur- 
face of  the  ala  of  the  thyroid  cartilage,  and  to  the  lateral 
aspect  of  the  cricoid  cartilage. 

Posteriorly,  it  lies  against  the  anterior  surfaces  of  the 
five  upper  cervical  vertebrae  and  the  longus  colli  and 
recti  anteriores  muscles,  from  which  it  is  separated  by 
.some  loose  connective  tissue.  Below,  it  is  continuous 
with  the  (esophagus,  which  has  its  superior  attachment 
to  the  posterior  surface  of  the  cricoid. 

It  communicates  above,  with  the  nasal  passages  and 
Eustachian  tubes  ;  below,  with  the  mouth,  larynx,  and 
oesophagus. 

The  pharynx  is  divided,  for  convenience  in  description, 
into  three  portions  :  the  superior,  or  nasopharynx,  the 
middle,  or  oro-pharynx,  and  the  inferior,  or  laryngo- 
pharynx.  The  naso-pharvnx  is  limited  above  by  the 
roof  or  vault,  and  extends  as  far  downward  as  the  in- 
ferior border  of  the  velum  pendulum  palati.  It  receives 
the  orifices  of  the  Eustachian  tubes,  and  of  the  posterior 
nares,  or  choanm.  The  former  orifices,  which  project 
into  the  pharynx  somewhat  as  the  cervix  uteri  pro- 
trudes into  the  vagina,  are  just  posterior  to  the  openings 
of  the  posterior  nares.  Anteriorly  to  them  is  a  depres- 
sion, on  either  side,  bounded  in  front  by  the  crescentic 
margin  of  the  orifice,  which  has  been  named  by  Tortual 
the  sinus  pharyngis  superior.  Posterior  to  them  is  a  de- 
pression known  as  the  fossa  of  Rosenmuller,  or  recessus 
jiltiiii/m/i  ns. 

The  oral  portion,  or  oro-pharynx,  is  that  which  extends 
from  the  level  of  the  lower  margin  of  the  velum  to  the 
plane  of  the  greater  cornua  of  the  hyoid  bone.  In  front  it 
looks  toward  the  mouth  and  epiglottis,  with  the  depen- 
dent uvula  forming  a  very  incomplete  anterior  wall. 
Two  folds  of  mucous  membrane,  the  pharyngo-epiglottic 
ft )lt  Is  isee  Larynx),  help  to  bound  it  laterally. 

The  inferior  or  laryngeal  portion  (laryngo-pharynx), 
extends  from  the  greater  cornua  of  the  hyoid  bone  to  the 
inferior  border  of  the  cricoid  cartilage.  It  looks  ante- 
riorly toward  the  epiglottis  and  ary-epiglottic  folds,  and 
is  continuous,  centrally,  with  the  vestibule  of  the  larynx  ; 
more  laterally,  with  the  pharyngo-laryngeal  sinus,  or  sinus 
pyriformis  (see  Larynx). 

The  pharyngeal  walls  are  composed  of  three  layers  :  an 
internal  or  mucous,  a  middle  or  fibrous,  and  an  external 
or  muscular. 

The  muscles  of  the  pharynx  arc  fourteen  in  number, 
though  two  of  them — one  pair — are  common  to  it  and 
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the  sofl  palate.  Thej  aretbi  Buperior,  middle,  and  in 
ferior  constrictors,  which  form  the  bulk  of  its  walls  and 
to  ii  its  form  and  the  greater  pari  oi  its  attachment  ; 
the  rtj  1"  pharj  ngei,  and  the  palato-pharyngei.  The  mus- 
cles ol  the  Bofl  palate  are  intimately  associated  with  its 
functions, 

l  I      uperior  const]  ■ 
i     broad  and  flat       1'  takes  its  origin  from  the  lower 
third  of  the  posterior  border  of  the  internal  pterj 
plate;  from  the  pb  miliary  ligament,  the  basi 

the  tongue,  and  the  posterior  extremity  of  the  mylo- 
hyoid i  Mi'  Those  hi  in  -  which  an-  connected  with  the 
base  ol  tl  enter  it •>  substance  and  pass  inward ; 

Borne  "I  tin  in  priK  (rating  as  far  as  the  fibrous  si  ptum, 
Ail  the  fibres  pass  backward  and   i  upward.    The 

in'-i  Buperior  are  attached  t"  the  ligament  which 
penda  it   from  the  base  of  the  skull,  the  ligamentum 

wrium  pliaryngu     The  others,  in  part,  interlace  with 
those  ol  tin-  opposite  side,  while-  tin    remainder  attach 


Fio.  2867.—  Tho  Constrictor  Muscles  of  the  Pharynx,  i  Drawn  by  Dr.  A. 
H.  P.  I.enf. )  1,  Anterior  nrch  of  atlns;  2,  body  of  axis:  8,  -I.  6,  Ii. 
bodies  of  tlnrJ,  fourth,  fifth,  and  sixth  cervical  vertebrae;  ~.  I 
process  of  occipital  and  tmdy  ,>f  sphenoid  :  S,  tin-  superior  OOD8trictor  : 
9.  tic  middle  oonBtrictor;  1".  the  Inferior  constrictor:  It.  i 
tbyroideoa;  12,  thyro-hyoidena ;  18,  the  body  ot  the  byoid  bone;  11. 
mylo-byoid  muscle;  15,  buccinator. 

themselves  to  the  more  or  less  distinct  fibrous  raphe* 
w  hich  extends,  in  the  median  line,  throughout  the  length 
of  the  pharynx. 

The  middle  constrictor  (hyo-pharyngeus)  (Fig.  3867), 
arises  from  the  greater  and  lesser  cornua  of  the  hyoid 
hone  and  the  lower  cml  of  the  stylo-hyoid  ligament. 
From  this  narrow  origin  the  fibres  spread  out  in  a  fan- 
like  shape.  The  lie  ire  superior  bundles  pass  upward 
and  backward,  on  a  plane  external  to  the  superior  con- 
strictor, ascending  almost  t"  its  superior  border.  The 
middle  fibres  take  a  horizontal  direction,  and  the  lower 
ones  pass  downward,  internally  to  those  of  the  inferior 
constrictor.  Fart  of  the  fibres  end  a!  the  median  raphe. 
into  which  they  are  inserted;  the  remainder  interlace 
with  those  of  the  opposite  side 

The  inferior  constrictor  {laryngo-pharyngt  us)  Is  a  some- 
what quadrilateral  muscle,  situated  at  the  lower  portion 
of  the  pharynx  on  a  plane  posterior  to  the  middle  con- 
strictor. Its  origin  is  from  the  posterior  border  of  the 
thyroid  cartilage  and  the  triangular  spai  e  behind  the  ob- 
lique ridge  into  which  the  stem  o- thyroid  muscle  is  in- 
serted, and  from  the  lateral  aspect  "t  the  cricoid  carti- 
i'he  superior  fibres  extend  backward  and  slightly 


upward,  interlacing  in  the  median  line.     The  middle  and 

inferior  bundles  pass  horizontally  backward  in  a  similar 
manner.      The  lowermost    bundles   are  in  close  coi 
with  those  of  the  cesophaj 

Th<    stylo-pharynget  ■/•  laryngit)  ]-  long  and 

slender.      It  arises  from  the  base  of  the  st_\  loid  proi  ess  ,,f 

the  temporal  b Ii-  fibres  pass  downward,  forward, 

and  inward.  A:  first  they  lie  in  contact  with  Hie  outer 
surface  of  the  superior  constrictor,  hut  subsequently 
penetrate  between  it  and  tin-  middle  constrictor,  anil 
spread  out  in  the  fibrous  layer  of  the  pharynx,  the  pha- 
ryngeal aponeurosis.  They  are.  finally,  inserted  into  I 
superior  and  posterior  borders  of  the  thyroid  cartilage. 

The  palato-pharyngeus  will  be  described  with  tin 
ides  of  the  soft  palate. 

The  action  of  the  constrictors  is  to  contract  the  lumen 
of  the  pharynx  in  swallowing.  This  act!,  n  begins  in  the 
Buperior  constrictor,  and  extends  from  above  downward 
In  a  vermicular  or  peristaltic  manner,  so  a-  to  carry  the 
-  onward  into  the  GESOphagUS. 
The  action  of  the  stylo-pharyngei,  which  might,  per- 
haps, more  properly  be  called  the  levatores  laryngit 
to  draw  the  larynx  upward  toward  the  base  of  the 
tongue.  It,  at  the  same  time,  raises  the  lower 
portion  of  the  pharynx,  shortens  the  tube,  and 
facilitates  the  entrance  <  f  the  morsel  into  the 
o  sophagus. 

The  middle,  or  fibrous,  layer  of  the  pharynx, 
known  to  anatomists  as  the  pharyngeal  aponeu- 
rosis, js  made  upof  tOUgh,  closely  woven,  fibrous 

connective  tissue.  Above,  it  is  attached  to  the 
pharyngeal  spine,  on  the  basilar  process  of  the 
occipital  bone,  by  means  of  the  suspensory  liga- 
ment, and  to  the  petrous  portion  of  the  temporal 

bone.       Between    these   points   it    forms  a  festoon 

above  the  concavity  of  which  the  Eustachian 
tube  passes  downward,  forward,  and  inward  to 
its  opening  into  the  nasopharyngeal  sp. 
Anteriorly  it  is  attached  to  the  internal  ptery- 
goid plate,  the  pterygo-maxillary  ligament,  the 
mylohyoid  ridge,  the  cornua  of  the  hyoid  bone, 
the  thyrohyoid  ligament,  the  superior  and 
terior  borders  of  the  thyroid  cartilage,  and  the 
cricoid  cartilage.  Below,  it  blends  with  the 
lib] mis  coat  of  the  oesophagus.  The  pharyn- 
geal aponeurosis,  besides  giving  strength  to  the 
pharynx,  affords  attachment  to  the  tree  ends  of 
the  muscular  fibres.  It  is  pierced,  in  the  interval  be- 
tween the  superior  and  middle  constrictors,  by  the  g 
so  pharyngeal  nerve,  which  lies  just  below  the  stylc- 
pharyngeus  muscle,  and  between  the  middle  and  inferior 
constrictors  by  branches  of  the  superior  laryngeal  branch 
of  the  pneumogastric.  The  posterior  median  raphe  is 
a  thickened  portion  of  the  fibrous  aponeurosis.  [(  ;s 
more  marked  above  than  below. 

The  mucous  membrane  of  the  pharynx  is  continuous 
with  that  of  the  nasal  passages,  Eustachian  tubes,  mouth, 
larynx,  and  oesophagus.  Superiorly,  it  arc  lies  over,  be- 
neath the  base  of  the  skull.  BO  as  to  completely  close  the 
cavity,  forming  the  roof  or  vault  ol  the  pharynx. 

It  is  closely  attached  to  the  subjacent  tissues  in  the 
upper  portions,  but  in  the  vicinity  of  the  larynx  its  at- 
tachment is  much  looser,  and  it  may,  in  the  cadaver,  be 
easilj  raised  with  the  forceps.  Above  the  level  of  the 
inferior  border  of  the  soft  palate,  that  is,  in  the  i 
pharyngeal  space,  it  is  covered  by  columnar,  ciliated  epi- 
thelium, throughout  its  entire  extent  in  infancy,  and  in 
the  neighborhood  of  the  nasal  and  Eustachian  orifices  in 
adults. 

In  the  oral  and  laryngeal  regions,  it  is  supplied  with 
stratified  pavement  epithelium.  The  mucous  membrane 
is  liberally  furnished  w  it li  mucous  glands,  particularly  in 
the  lower  regions.  In  the  vault  of  the  pharynx  are 
many  so-called  follicular  or  adenoid  glands,  most  numer- 
ous behind  the  orifices  of  the  Eustachian  tubes,  and  ; 
ing  across  from  one  tube  to  the  other. 

The  glandular  tissue  of  the  vault,  from  its  resemblance 
to  that  of  the  tonsils,  was  called  by  Luschka  the  pharyn- 
geal  tonsil.     Beside  these  glandular  structures,  the  con, 
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nective  tissue  of  the  mucosa  contains  many  lymphoid 
cells. 

Normally,  the  color  of  the  mucous  membrane  of  the 
naso-pharynx  is  a  little  paler  than  that  in  the  oral  and 
laryngeal  portions. 

The  pharynx  receives  its  vascular  supply  from  the  as- 
cending pharyngeal,  from  the  vidian  and  pterygo-palatine 
branches  of  the  internal  maxillary,  and  from  the  ascend- 
ing palatine  and  tonsillar  branches  of  the  facial  artery — 
all  originating  from  the  external  carotid.  Its  veins  are 
branches  of  the  internal  maxillary,  inferior  palatine,  and 
internal  jugular. 

The  lymphatics,  which  are  numerous,  are  connected 
with  the  deep  cervical  glands  in  the  neighborhood  of  the 
cornua  of  the  hyoid  bone,  and  in  the  pterygoid  region. 

The  sensory  nerves  of  the  pharynx  are  the  fifth,  glosso- 
pharyngeal, and  branches  from  the  pharyngeal  plexus, 

which   is  made  up  of 
communicating  fibres 
from  thepneumo-gas- 
*  trie,    glosso  -  pharvn- 
g  e  a  1 ,    superior 
laryngeal,     and 
branches    from    the 
superior  and  middle 
cervical    ganglia    of 
the  sympathetic.  The 
second  division  of  the 
fifth     supplies    the 
vault  of  the  pharynx 
and  the  upper  portion 
of  the  opening  of  the 
Eustachian     t  u  b  e  , 
while  the  lower  por- 
tion   of     the    naso- 
pharynx   has    some 
fibres  from  the  infe- 
rior division.    Below 
this  the  sensory  fibres 
are  from  the  glosso- 
pharyngeal  and   the 
pharyngeal   plexus.     The 
fact  that  abnormal  irrita- 
tions of   the  region   sup- 
plied by  theglosso-pharyn- 
geus  give  rise  to  vomiting 
has  led  some  to  call  this 
nerve  "  the  nerve  of  nau- 
sea."     The     pharyngeal 
branches    of    the    glosso- 
pharyngeus    are   not    en- 
dowed with  the  gustatory 
sense. 

Motor  Fibres.— The  stylo- 
pharyngeus  is  supplied  with 
motor  fibres  by  the  glosso- 
pharyngeal nerve.  The  con- 
strictors are  supplied  by  the 
glosso-pharyngeus  and  the 
pharyngeal  plexus.  The  in- 
ferior constrictor  also  re- 
ceives a  branch  from  the 
superior  laryngeal  branch  of 
the  pneumogastric. 

Physiologically,  the 
pharynx  is  concerned  both 
in  respiration  and  in  alimen- 


Tio.  2868.— Posterior  View  of  the 
Pharynx.  (Drawn  by  Dr.  A.  H. 
P.  Leuf.)  The  median  raphe  is 
drawn  too  broad.  1,  Base  of  the 
skull ;  2,  fibrous  membrane  of 
the  pharynx ;  3.  superior  con- 
strictor; 4,  middle  constric- 
tor ;  5,  inferior  constrictor ;  6, 
oesophagus  ;  7,  trachea. 


tation.  During  the  greater  part  of  life  it  remains  relaxed 
and  open,  so  as  to  admit  the  free  access  of  the  current  of 
air,  as  it  passes  downward  from  the  nasal  passages  to 
the  larynx  and  trachea.  During  deglutition  the  respira- 
tory function  is  suspended  ;  the  mouth  is  closed,  and 
communication  with  the  naso-pharynx  is  entirely  cut  off 
by  the  elevation  and  tension  of  the  soft  palate. 

The  soft  palate,  velum  pendulum  palati,  is  a  musculo- 
membranous  curtain,  depending  from  the  posterior  ex- 
tremity of  the  palate  plates  of  the  palate  bone.  It  inclines 
somewhat  backward,  and  has  a  depth  of  from  an  inch  to 
•an  iuch  and  a  half.     Its  thickness  is  from  a  fourth  to 


half  an  inch.  It  forms  an  arch,  made  double  by  the 
downward  projection  of  the  uvula  from  its  highest  cen- 
tral point.  It  separates  the  buccal  from  the  pharyngeal 
cavity.  The  sides,  or  pillars,  divide,  as  they  descend,  into 
two  diverging  columns  called  the  anterior  and  posterior 
pillars  of  the  fauces.  The  anterior  pillar  is  continuous 
with  the  base  of  the  tongue  ;  the  posterior  shades  oil  into 
the  lateral  wall  of  the  pharynx.  Between  them,  as  they 
diverge,  is  a  recess  or  cavity  known  as  the  fauces,  in 
which  the  tonsil  is  contained.  The  space  between  the 
anterior  pillars  and  the  base  of  the  tongue,  which  is 
closed  during  the  second  part  of  the  act  of  deglutition, 
i.e.,  after  the  morsel  has  reached  the  pharynx,  is  called 
the  islhm  >/s  of  the  fauces. 

The  soft  palate  is  covered  by  mucous  membrane  which, 
on  its  anterior  or  buccal  surface,  corresponds  in  structure 
to  the  buccal  mucous  membrane.  It  contains  numerous 
conglomerate  mucous  glands,  identical  with  the  buccal 
glands  which  can  be  seen  in  certain  inflammatory  condi- 
tions, such  as  buccal  catarrh,  scarlatina,  etc.,  as  little 
round  elevations  on  its  surface.  On  the  posterior  surface 
are  the  follicular  glands  of  the  naso-pharynx,  besides 
many  mucous  glandules.  The  epithelium  on  the  anterior 
surface  is  of  the  stratified  squamous  variety.  The  pos- 
terior surface  is  covered  by  columnar  ciliated  epithelium 
near  the  orifices  of  the  Eustachian  tubes.  Elsewhere  it 
is  squamous.  In  infancy  the  entire  posterior  surface  is 
covered  by  ciliated  epithelium. 

The  muscles  of  the  soft  palate  are  ten  in  number,  five 
on  either  side.  They  are  the  levator  palati,  tensor  palati, 
palato-pharyngeus,  palato-glossus,  and  azygos  uvulae. 
The  levator  palati  {petro-salpingo-stapliyluiiis)  (see  Fig. 
2869)  is  a  rather  broad  muscular  band,  which  has  its 
origin  from  the  inferior  surface  of  the  apex  of  the  petrous 
portion  of  the  temporal  bone.  Its  fibres  incline  inward 
as  they  descend,  and,  spreading  out,  are  inserted  into  the 
fibrous  tissue  of  the  velum  ;  many  of  them  pass  over  to 
the  opposite  side.  This  muscle  forms  a  slight  eminence 
under  the  base  of  the  opening  of  the  Eustachian  tube,  and 
when  it  contracts,  during  the  first  part  of  the  act  of  deglu- 
tition, tends  to  close  the  tube.  Its  principal  function, 
however,  is  to  draw  the  velum  upward  and  backward, 
against  the  posterior  wall  of  the  pharynx.  The  tensor 
palati,  orcircumflexus  pvAnti  (spheno-salpi  ngo-staph  y  I 7 ' n  us), 
arises  from  the  scaphoid  fossa  at  the  base  of  the  pterygoid 
process.  It  descends  perpendicularly  to  the  outer  side  of 
the  hamular  process  around  which  it  curves.  A  bursa  is 
interposed  between  the  muscle  and  the  bone.  Its  fibres 
then  assume  a  horizontal  direction  and  spread  out  in  an 
aponeurosis,  which  is  partly  attached  to  the  palate  plate. 
This  muscle  lies  in  a  plane  anterior  to  the  levator.  The 
tensor  palati  performs  two  very  important  functions. 
First,  it  makes  the  velum  tense  and  unyielding,  as  it  is 
drawn  upward  and  backward  by  the  levator  in  swallow- 
ing. Second,  by  means  of  its  attachment  to  the  inferior 
aspect  of  the  Eustachian  tube,  it  draws  it  open  and  ad- 
mits air  to  the  tympanum. 

The  palato-pharyngeus  (Fig.  2869)  is  a  long,  round 
muscle,  arising  in  the  substance  of  the  soft  palate  as  far 
inward  as  the  uvula.  In  the  velum,  its  fibres  are  separated 
into  an  anterior  and  a  posterior  fasciculus,  by  the  levator 
palati.  They  join,  below  the  latter  muscle,  to  form  a  nar- 
rower portion  which  soon  widens  out  again  into  two  parts, 
an  anterior  and  a  posterior.  The  anterior  portion  joins 
with  the  stylo-pharyngeus  and  is  inserted  into  the  supe- 
rior and  posterior  borders  of  the  thyroid  cartilage  ;  while 
the  posterior  portion  spreads  out,  some  of  the  fibres  being 
lost  on  the  lateral  and  posterior  walls  of  the  pharynx, 
others  passing  entirely  beyond  the  median  line  to  interlace 
with  those  of  the  opposite  side.  This  muscle;  with  the 
mucous  membrane  covering  it,  forms  the  posterior  pillar 
of  the  fauces.  "When  it  contracts,  it  draws  the  larynx 
and  laryngo-pharynx  upward,  and  through  the  shorten- 
ing and  straightening  of  the  posterior  fibres,  pulls  the 
posterior  pillar  inward  and  backward,  so  that  it  forms 
nearly  a  straight  line  from  before  backward.  The 
slight  space  left  between  the  two  pillars,  as  they  arc  thus 
approximated,  is  closed  by  the  uvula.  In  this  way  a 
complete  septum  is  formed  between    the  oro-  and    naso- 
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pli:ii\  n  \.  Iii  the  absent  e  of  the  uvula,  the  palato  pharj  n- 
L'ci  may,  and  frequently  d<>.  close  this  space  (isthmus 
pharyugis)  so  thai  deglutition  is  no)  impair 

i  i  'i in  i.  with 
id,  fold  "i  mucous  membrane  covering  ii.  forms  the  an- 
terior pillar  of  1 1 1 « -  fauci  B. 

Ii  i-  situated  the  mosl  anteriorlj  of  all  the  i 
the  palate.      Ii   arises   in   the  median  line.     The  fibres 
of  the  opposite  muscles  interhv  om  one 

an  ii  into  the  other.     Thence  it   passes  downward  and 
forward  to  the  Bide  of  the  tongue,  where  it  islosl  bi 
mucous  membrane  of  the  mouth. 

The  contractu f  the  palato  glossi  approximates  the 

Bides  of  the  isthmus,  draws  down  the  uvula,  and, 

base  ol  the  tongue   is  raised  in  Bwallowing,  cuts  ofE  all 

communication  between  the  mouth  and  pharynx. 

The  azygos  uvula  (Fig.  '-,v,'''.>  is  a  Bmall,  Blender  mus- 
cular bundle  which  derived  its  name  from  the  supposed 


°  A  lv  a  (J 
i  I...  2869.— Copied  from  Gray. 

fact  that  it  was  single.  It  is  now  known  to  be  bilateral, 
like  t  be  other  skeletal  muscli  s. 

This  i-  particularly  well  demonstrated  in  cases  of  bifur- 
d  or  double  uvula,  a  not  very  uncommon  anomaly. 
Theazygos  muscles,  with  their  covering  of  mucous  mem 
brane,  form  the  uvula,  or  central  dependent  portion  of 
the  velum  palati,  Thej  arise  together,  partly  from  the 
connective  tissue  and  partly  from  the  posterior  nasal 
Bpine  of  the  palate  bone.  The}  diverge  slightly  as  they 
descend,  and  are  lost  in  the  submucous  ive  tissue 

near  the  end  of  the  uvula.  Winn  they  contract  they 
shorten  and  contract  the  uvula, and  al  the  sametime 
draw  h  upward  and  backward.  This  assists  in  closing 
the  isthmus  of  the  pharynx  in  deglutition,  and  is  also 
an  important  factor  in  the  production  of  speech  (se< 
Voice). 

The  arterial  supply  of  the  soft  palate  is  derived  from 
the  ascending  palatine  and  tonsillar  branches  of  the 
facial ;  the  dorsalis  lingua'  from  the  lingual .  the  pharyn- 


geal branches  from  the  ascending  pharyngeal,  and  the 
descending  palatine  from  the  internal  maxillary. 

The  reins  are  collected  into  two  plexuses,  anterior  and 
posterior.     The  anterior  are  connected  with  the  veil 
the  base  of  the  tongue,  while  the  posterior  communicate 
w ith  those  of  the  nose. 

The  motor  nerves  are  branches  of  the  second  and  third 
divisions  of  the  fifth,  the  facial,  and  Meckel's  ganglion. 
The  tensor  palati  is  Bupplied  by  a  branch  from  the  otic 
ganglion,  derived,  originally,  from  the  third  division  of 
the  fifth.  The  levator  palati  and  azygos  uvulae  receive 
their  motor  Innervation  from  the  facial,  by  way  of  the 
gr<  at  superficial  petrosal  and  vidian  nerves.  The  palato- 
glossus and  palato-pharyngeus  are  supplied  by  twigs  from 
the  palatine  branches  of  the  spheno-palatine  (Meckel's) 
ii.  They  also  send  some  branches  to  the  levator 
palati  and  azygos  uvulae.  The  mucous  membrane  is  sup- 
plied with  sensory  filaments  from  the  palatine  branches 
of  Meckel's  ganglion,  and  the  tonsillar  branches  of  the 
glosso-pliaryngeus.  Benjamin  /•'.   Wutbrook. 

PHARYNX,  CATARRHAL  AFFECTIONS  OF  THE. 
A<  i  ii.  Catabbhal  Pharyngitis.  —  Etiology.  —  The 
causes  of  this  affection  are  those  of  catarrhal  in- 
flammation of  the  upper  air-tract  in  general,  and 
have  been  considered  elsewhere  (see  voL  iv. .  pp. 
•100—40(5).  Among  its  mosl  common  exciting  causes 
are  the  conditions  embraced  under  the  conception 
of  "  catching  cold."  It  may  also  arise  as  one  of  the 
complications  incident  to  mouth-breathing  from 
nasal  obstruction;  from  extension  of  inflammation 
from  adjacent  organs;  from  the  suppression  of  a 
cutaneous  exanthem  ;  as  a  reflex  phenomenon  from 
gastrointestinal  or  genito-urinary  irritation  ;  as  the 
local  expression  of  a  constitutional  dyscrasia  or 
acute  systemic  infection  ;  as  the  manifestation  of 
organic  disease  of  a  distant  organ,  or  as  the  direct 
result  of  local  irritation.  The  improper  use  of  the 
voice  in  the  various  forms  of  vocal  --train  is  a  fertile 
cause  of  pharyngeal  affections. 

Symptoms. — The  severity  of  the  symptoms  will 
vary  w  ith  the  cause  of  the  disorder.  In  mild  cases 
there  is  little,  if  any.  febrile  disturbance,  the  pa- 
tient complains  of  dn  m  ss  of  the  fauces  with  a  disi  [ 
able  sense  of  constriction  about  the  throat,  and  of  diffi- 
cult or  painful  deglutition.  There  is  often  a  peculiar, 
short,  explosive  cough  which  is  easily  recognized  ;h  | 
reflex  act.  Occasionally  pain  in  the  course  of  the  nerves 
that  radiate  from  the  pharyngeal  plexus  is  complained 
of,  and  the  writer  has  met  with  intense,  lancinating  pain 
in  the  eyeball,  brought  about  by  localized  inflammation 
in  this  region. 

The  disease  is  very  frequently  associated  with  inflam- 
mation of  the  nasopharynx  ami  may  extend  through  the 
Eustachian  tubes  to  the  middle  car.  Not  infrequently 
hoarseness  and  the  sensation  of  a  foreign  body  in  the 
larynx  are  added  to  the  pharyngeal  symptoms.  This 
may  be  due  to  an  irritation  of  the  larynx,  or  to  collateral 
\  hyperemia  of  that  organ,  or  to  the  presence  of 
the  pharyngeal  secri  tion  in  the  posterior  portions  of  the 
larynx  where  it  excites  localized  hyperemia  or  acts  as"B 
damper  on  the  vocal  cord.  The  sudden  loss  of  voice  which 
occurs  during  the  presence  of  pharyngeal  inflammation 
is  doubtless  due  to  the  latter  cause. 

At  first,  there  is  little  or  no  secretion  ;  the  throat  is  dry 
and  parched  and  i^  exquisitely  susceptible  to  irritation. 
Later,  a  more  or  less  profuse  mucous  or  muco-purulent 
discharge  occurs,  which  is  expectorated  by  coughing  or 
hemming. 

The  reaness  of  the  pharynx  is  generally  diffuse  ;  but  is 
almost  always  more  pronounced  in  certain  portioi 
common  seat  of  the  bypersemia  i-  along  the  inner  and 
anterior  aspect  of  the  anterior  faucial  pillars  and  the  pal- 
atal arcade.  The  vein-  of  the  posterior  wall  are  often 
enlarged  and  prominent,  and  the  tonsils  swollen  and 
engorged.  There  i-  slight  oedema  of  the  pharynx,  which 
principally  affects  the  uvula,  probably  owing  to  its  de- 
pendent position,  and  the  palatal  muscles  are  somewhat 
restricted  in  their  motions.    In  some  cases,  and  especially 
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when  the  disease  occurs  in  epidemic  form,  a  yellowish- 
white  pultaceous  deposit  takes  place,  which  is  distributed 
over  the  pharynx  in  small,  easily  detached  patches. 
This  thickened  secretion  is  glandular  in  origin  and  it  is 
accordingly  associated  with  tumefaction  and  prominence 
of  the  pharyngeal  follicles.1  Occasionally  cheesy  masses 
are  expectorated,  but  this  is  an  uncommon  symptom  ex- 
cept when  the  acute  inflammation  is  engrafted  on  chronic 
follicular  disease. 

In  severe  cases  of  acute  pharyngitis  the  above  symptoms 
are  accentuated.  (Edema  occurs,  which  may  be  so  great 
as  to  threaten  asphyxia,  or  to  precipitate  tracheotomy, 
owing  to  direct  extension  of  the  effusion  to  the  submu- 
cous connective  tissue  of  the  larynx.  The  motility  of  the 
muscles  of  the  palate  and  pharynx  are  interfered  with, 
deglutition  is  rendered  difficult  or  impossible,  and  the 
voice  acquires  the  familiar  nasal  twang  which  is  charac- 
teristic of  paralytic  states  of  the  soft  palate.  The  condi- 
tion of  the  muscles  here  is  generally  that  of  paresis  from 
inflammatory  or  oedematous  infiltration,  and  disappears 
with  the  subsidence  of  the  inflammatory  process  ;  but  oc- 
casionally a  true  paralysis  is  produced  which  persists 
after  the  original  cause  has  been  removed. 

Pathology. — The  anatomical  appearances  are  those  of 
simple  catarrhal  inflammation — engorgement  of  the  ves- 
sels, round-cell  infiltration  of  the  mucous  membrane, 
enlargement  of  the  glands,  and  serous  infiltration  of  the 
submucous  tissues  and  muscular  walls. 

Diagnosis. — The  affection  is  at  once  recognized  by  in- 
spection. Care  should  be  taken  not  to  confound  the 
whitish  patches  on  the  tonsils  and  pharynx,  as  is  often 
done,  with  follicular  ulceration,  nor  to  mistake  the  epi- 
demic occurrence  of  pharyngitis  with  exudation  for  a 
mild  type  of  diphtheria,  The  easy  removal  of  the  de- 
posit, the  absence  of  abrasion  after  its  extrusion,  its 
obvious  origin  from  the  glandules,  and  its  pultaceous 
character  are  sufficient  to  differentiate  it  from  the  organ- 
ized, closely  adherent  membraniform  exudation  of  true 
diphtheria.  At  the  same  time  it  should  be  remembered 
that  the  latter  affection  may  originate  in  the  follicles  of 
the  pharynx,  or  develop  from  what  may  seem  at  the 
first  sight  a  simple  folliculitis. 

'  Prognosis,  Complications,  Sequels. — The  prognosis  in 
simple  acute  pharyngitis  is  always  good.  The  disease 
generally  lasts  from  three  to  seven  days  and  ends  in  reso- 
lution. Repeated  attacks  increase  the  susceptibility, 
especially  in  those  suffering  from  constitutional  diseases 
or  impoverishment  of  the  blood  from  any  cause.  The 
acute  pharyngitis  which  occurs  in  blood-poisoning  is 
often  a  dangerous  affection,  death  taking  place  from 
suffocation  from  pharyngo-laryngeal  oedema  ;  or  a  para- 
lytic condition  of  the  muscles  of  deglutition  may  be  in- 
duced with  the  consequences  which  the  abrogation  of 
their  functions  entails. 

Treatment. — The  general  principles  governing  the  con- 
stitutional and  local  treatment  of  pharyngeal  inflammation 
are  indentical  with  those  considered  under  the  head  of 
Acute  Laryngitis  (vol.  iv.).  Of  constitutional  remedies  the 
most  reliable  are  opium  and  quinine  taken  at  the  onset  of 
the  attack.  Alcohol,  in  the  form  of  whiskey-punch  or 
like  concoction,  sometimes  cuts  short  the  duration  of  the 
disease.  Local  applications  should  be  made  with  the 
spray  or  cotton-carrier.  The  act  of  gargling,  so  univer- 
sally employed,  is  open  to  the  objection  that  it  brings  into 
action  parts'  which  should  be  at  rest.  As  a  substitute  for 
gargling  irrigation  may  be  resorted  to  or  the  fluid  may  be 
allowed  to  gravitate  into  the  back  of  the  throat.  An  ex- 
cellent and  simple  method  of  overcoming  the  disagree- 
able symptoms  of  pharyngeal  inflammation  is  to  use  in  this 
manner,  repeatedly  through  the  day,  very  hot  water, 
either  alone  or  holding  in  solution  soda,  potash,  boric 
acid,  or  allied  substances.  Potassium  chlorate  dissolved  in 
claret  wine  is  an  agreeable  and  effective  combination. 
Relief  may  also  be  had  from  sedative,  demulcent,  and 
astringent  lozenges.  Caution  should  be  exercised  in  the 
use  of  cocaine.  While  it  undoubtedly  gives  complete 
temporary  relief,  I  am  convinced  that  in  many  instances 
its  employment  prolongs  the  duration  of  the  disease. 

Chronic  Catarrhal  Pharyngitis. — Etiology.— The, 


causes  of  chronic  catarrh  of  the  pharynx  have  been  con- 
sidered in  another  portion  of  this  work  (vol.  iv.,  p.  400 
et  seq.).  It  may  follow  the  acute  or  subacute  form,  or  be 
due  to  the  extension  of  chronic  inflammation  from  neigh- 
boring organs,  most  commonly  the  nose  and  nasal 
pharynx.  There  is  almost  always  more  or  less  pharyn- 
geal irritrf Ion  or  inflammation  associated  with  obstruc- 
tive diseases  of  these  regions  from  the  mouth-breathing 
which  they  necessarily  involve.  The  habitual  use  of 
alcoholic  drinks  and  the  improper  use  of  the  voice  are 
common  causes  of  the  disease,  and  in  some  persons  the 
use  of  tobacco  seems  to  play  an  important  part  in  its  pro- 
duction. It  is  occasionally  the  result  of  reflected  irrita- 
tion from  various  parts  of  the  body  or  may  occur  as  a 
complication  of  paralytic  states  of  the  muscular  walls  of 
the  pharynx.  It  may  also  be  the  result  of  direct  irrita- 
tion from  impurities  in  the  atmosphere  or  from  various 
articles  of  food  and  drink.  The  sudden  changes  from 
hot  to  cold,  and  vice  versa,  in  the  temperature  of  the  in- 
gesta  and  the  injudicious  stimulation  of  the  palate  by  the 
use  of  condiments  are  sometimes  important  factors  in 
chronic  inflammatory  conditions  of  the  pharyngeal  mem- 
brane. 

Symptoms. — The  symptoms  of  this  affection  are  gener- 
ally most  marked  upon  arising  in  the  morning  or  after 
prolonged  and  improper  use  of  the  voice  and  over-indul- 
gence of  the  appetites.  There  is  an  accumulation  of  mu- 
cus in  the  throat  which  gives  rise  to  various  sensations, 
as  of  a  foreign  body,  sense  of  constriction,  etc.  The 
throat  is  harsh  and  dry,  the  voice  frequently  hoarse,  and 
the  accumulated  secretion,  which  is  generally  adherent, 
is  removed  by  hawking  or  by  a  peculiar  tickling  reflex 
cough.  These  symptoms  may  disappear  after  breakfast, 
and  in  mild  cases  may  be  absent  the  remainder  of  the  day. 
In  severer  cases  there  is  a  constant  dryness  of  the  throat 
with  hawking  and  expectoration  of  viscid  mucus.  At 
night  the  patient  may  be  awakened  from  his  sleep  by  a 
sense  of  impending  suffocation,  which  is  only  relieved 
upon  moistening  the  throat  and  the  removal  of  the  inspis- 
sated secretion.  These  symptoms  generally  last  for  a 
long  time  without  exciting  alarm,  but  if  neglected,  the 
affection  will  ultimately  end  in  atrophy.  The  membrane 
becomes  glazed,  dry,  and  presents  a  beef-tongue  appear- 
ance ;  there  is  a  tendency  to  crust-formation,  and  the 
symptoms  detailed  above  are  proportionately  aggravated. 
As  chronic  pharyngitis  is  almost  always  associated  with 
nasal  or  naso-pharyngeal  catarrh,  the  individual  will  suf- 
fer, in  addition,  from  the  symptoms  characteristic  of  these 
diseases. 

Pathological  Anatomy. — The  anatomical  changes  con- 
sist in  a  dilated  and  varicose  condition  of  the  Mood-ves- 
sels, especially  the  veins,  with  swelling  and  relaxation  of 
the  mucous  and  submucous  tissues.  The  glands  are  en- 
larged and  swollen,  and.  present  the  appearance  of  mi- 
nute and  shining  nodules  scattered  over  the  palatal  arcade 
and  uvula.  In  long-standing  cases  the  contents  of  the 
follicles  undergo  caseous  degeneration,  and  pellets  or 
plugs  of  an  offensive  odor  are  formed,  which  impart  a 
disagreeable  odor  to  the  breath  (follicular  pharyngitis). 
These  are  most  commonly  encountered  in  the  follicular 
crypts  of  the  tonsils  and  occasionally  acquire  a  stony 
hardness  (tonsillar  calculus).  Minute  follicular  ulcers 
often  result  from  the  discharge  of  the  imprisoned  con- 
tents of  the  closed  follicle. 

In  the  so-called  glandular  or  granular  pharyngitis,  we 
may  distinguish  clinicallyai.il  pathologically  two  varie- 
ties. In  the  one,  the  chief  anatomical  characteristic  is 
the  presence  of  elevations  of  various  size  and  form  on  the 
free  surface  of  the  membrane  (hypertrophy),  and  to  this 
the  term  "  granular  "  should  be  limited,  or,  perhaps,  a 
better  name  would  be  hypertrophic  pharyngitis ;  while  in 
the  other,  changes  in  the  pharyngeal  follicles  leading  to 
caseous  and  calcareous  degeneration  of  their  contents  are 
the  distinguishing  anatomical  feature. 

On  inspection  of  the  pharynx,  the  redness  is  found 
either  uniformly  distributed  over  the  whole  pharynx  or 
confined  to  particular  portions,  as  tin'  palatal  arcade, 
uvula,  etc.  In  the  pharyngitis  of  chronic  alcoholism 
the  mucous  membrane  acquires  an  angry  red  look  and  is 
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■    sitive  to  local  irritation.     The  inflammatory 
thickening  i-  nol  always  well  marked,   bul  a  slightly 
i  ipccially  ol  the  in  ula,  is  i  requenl 
lv  present.     In  manj  cases  the  whole  mucous  memb 

ni-  a  relaxed  and  flabb)  appearance,     The  pharyn- 
I  \ easels  are  commoi  sled,  and  \ ari- 

and  the  glanduli  a  and  I  the  membrane  arc 

.  and  tilled  with  a  whitish  or  yellowish  secretion. 
miimn  occurrence  are  the  familiar  pharyngeal  gran- 
ules whose  nature  bas  been  variously  interpret!  d  A.O 
in  lt  to  the  "lil  idea,  they  represented  enlargements  of  the 
rids  themselves  Bloerck,  on  the  other  band,  main- 
tained that  they  are  simply  hypertrophies  of  the  epithe- 
lium, while  the  researches  of  Saalfeld  seem  to  demonsi  rale 
Hm  fact  that  they  consist  of  an  increase  in  the  lymphatic 

tissue  which  is  found  in  the  neighbor! I  of  the  gland- 

ducta     In  many  cases  thesi  seemtoconsl 

the  Bole  pathological  element  <>!'  the   pharyngeal  affec- 

/'       oris,  Complice  !  [nchi  onic  pha 

iN  dependcnl  upon  a  removable  nasal  or  naso  pharyngeal 
affection  the  prognosis  N  good.  Winn  due  to  enri 
alcoholism,  gout,  rheumatism,  and  allied  diseases,  the 
prospects  i  f  pi  rmanenl  recoverj  are  less  favorable,  while 
in  the  "  dry  "  variety  (pharyngitis  sicca)  temporary  relief 
i>.  in  the  \  ast  majority  of  cases,  all  that  can  be  looked  for. 
The  most  interesting  complications  of  chronic  pharyngitis 
Ha  in  motor,  Bensory,  and  vaso-motor  neuroses,  which 
will  be  considered  in  the  Appendix. 

tment.  —  The  treatment  of  chronic  pharyngitis 
should  be  conducted  on  the  same  general  principles  which 
have  been  discussed  in  the  article  on  Larynx,  Chronic 
( latarrhal  Inflammation  of ,  and  which  will  receive  further 
mention  in  the  section  on  Chronic  Nasal  Catarrh  in  the 
Appendix.  The  greal  Becrel  of  success  in  the  manage 
men!  of  this  disease  lii  a  in  the  recognition  of  the  fact  that, 
in  the  large  majority  of  instances,  it  is  a  purely  secondary 
affection,  and  that  the  chief  source  of  pharyngeal  catarrh 
is  an  inflammatory  condition  of  the  nasal  passages  or 
retro  nasal  space.  It  is  wi  irse  than  useless  to  spray  a  con- 
gested or  inflamed  pharynx  with  an  untreated  nasal  ob- 
structive lesion  or  retro-nasal  catarrh. 

The  use  of  gargles,  sprays,  ami  the  like  in  the  granular 
forms  of  pharyngitis  is  a  sheer  waste  of  time.  The 
granules  should  be  destroyed,  and  the  besl  agent  for  the 
ai  complishment  of  this  end  is  the  galvano-cautery.  My 
practice  is  to  bury  the  end  of  a  small  spiral  electrode  in 
the  centre  of  the  granule,  and.  in  cases  in  which  the 
growth  is  nourished  by  enlarged  vessels,  i<>  make  a  cross- 
section  of  the  latter  with  the  cautery  knife.  This  Boon 
causes  atrophy  of  the  granule  and  marked  relief  to  the 
individual.  John  A.  Mackenzie. 

1  Flii  lied.  Journal,  vol.  aril.,  p.  718. 

PHARYNX.  CONGENITAL  MALFORMATIONS  OF 
THE.  Congenital  malformations  of  the  pharynx  are  of 
rare  occurrence.  Fistulous  openings  are  sometjmes 
found,  communicating  with  the  pharynx  or  the  trachea. 
which  arc  e\  idently  of  congenital  origin.  The  condition 
lias  heen  described  as  an  embryonic  clefl  formation,  and 

congi  nita. 
ongenital  malformations  of  the  neck,  the  pharyn- 
geal 1 1 - 1 1 1 1 .- 1  is  by  tar  the  most  common.  To  this  class 
belong  all  fistula'  which  open  into  the  pharynx,  or  in  its 
duel  tio ii.  Thej  are  divided  into  two  •varieties,  the  com- 
plete and  the  incomplete.  According  to  Dr.  George 
Jackson  Fisher,  of  New  York,  thej  are  apt  to  be  heredi- 
tary, and  more  than  one  member  of  a  family  may  bi 
afflicted.  Again,  ii  has  been  observed  that  cleft-forma- 
tions in  other  puis  of  thebodj   bat icasionally  been 

ited  with  this  variety  of  malformation. 

Pharyngeal    fistula?  are.  as  a  rule,  unilateral,  and   they 

occur  more  commonly  on  the  righl  side  than  on  the  li  ft. 
Thej  are  usually  incomplete,  and  are  found  with  equal 
frequency  in  males  and  females.  Their  external  open- 
ing is  always  found  upon  the  side  of  the  neck,  and  it  oc- 
curs anywhere  between  the  sterno-clavicular  articulation 
and  the  angle  oi  the  lower  jaw.  It  may  present  the  01 
diuary  eharaeii  i istics  of  a  congenital  fistulous  opening, 


(ir,  in  consequence  of  inflammatory  irritation,  it  may  be 
ied  with  granulations  and  hardly  large  enough  to 
admit  a  probe-.  The  internal  opening  i-  found  in  the 
lateral  wall  of  the  pharynx,  behind  the  eomu  ol  the 
byoid  hone  and  near  the  tonsil,  or  in  the  pliaryngo-pala- 
tine  arch.  The  canal  varies  in  length  and  in  diameter,  is 
usually  quite  tortuous,  and  sometimes  so  much  so  as  to 
be  almost  impassable  to  a  probe.  Its  diameter  is  alv 
greater  than  thai  ol  the  external  opening,  and  it  can  lie 
much  increased  by  retained  secretions,  when,  for  any  rea- 
son, the  .opening  has  become  stopped.  The  walls  of  the 
passage  are  thick,  and  they  excrete  a  .discharge  which 
contains  pavement  epithelium.        J>.  Brynuu  lhlaran. 

PHARYNX.  TUMORS  OF  THE.     I    Fibrous Troon* 

—  Ti  '.ths.   of    fibrous   structure,    are    generally 

found  to  originate  from  the  vault  of  the  phaiy  nx.  wh< 
they  may  extend  considerably  in  many  direi  lions,  cam 
absorption  or  destruction  of  the  neighboring  parts. 
giving  rise  to  much  annoyance  and  danger  to  the  patient. 
The  disease  is  rate.     Dr.  R.  P.  Lincoln,  of  New  York, 
has,  however,  succeeded  in  tabulating  a  1 1 — t  of  fifty-eight 
cases,   three  of  which  are  original,     (if  these,   nol 
than  thirty-eight  were  genuine  fibromata.     All  occurred 
in  males  under  the  age  of  twenty-five. 

Observers  agree  thai  'his  is  a  disease  incident  to  youth, 
and  almost  unknown  among  females.  Some  believe  that 
it  may  be  caused,  in  some  instances,  by  a  scrofulous  con- 
dition of  the  patient,  or  by  bad  hygiene,  although  there 
is  little  to  support  this  view.  More  plausible  is  the  ex- 
planation of  Morel!  Mackenzie,  who  believes  that  the  dis- 
ease is  probably  due  to  the  irregular  evolution,  during 
the  grow  ing  period,  of  a  tissue  which,  under  normal  con- 
ditions, is  exceptionally  abundant  on  the  under  surface 
of  the  base  of  the  skull.  The  age  (fifteen  to  twenty-live) 
at  which  these  growths  are  prone  to  originate  is  pre- 
cisely the  time  at  which  the  greater  part  of  the  fibrous 
structures  of  the  body  are  at  the  most  important  stage  of 
their  development.  It  is  then  that  the  articular  liga- 
ments are  acquiring  their  firmness,  and  it  seems  not  un- 
likely that  it  is  to  an  exaggerated  plastic  activity  during 
this  phase  of  growth  that  fibrous  tumors  oi  the  pharynx 
owe  their  origin. 

The  early  symptoms  are  those  of  obstruction  to  the 
nostril,  and  of  the  presence  of  an  unusual  object  in  the 
pharj  dx.  ( Obstruction  to  respiration  increases  with  the  en- 
largement of  the  growth,  and  in  case  the  tumor  extends 
far  downward,  dyspnoea  may  become  severe.  As  in  cases 
of  adenoid  hypertrophy  at  the  vault  of  the  pharynx,  deaf- 
ness may  result,  from  pressure  upon  the  orifice  of  the 
Eustachian  tube,  and  the  sense  of  smell  may  lie  lost.  Ar- 
ticulation may  become  thick  and  indistinct,  and.  in  cer- 
tain cases,  there  may  he  severe  dysphagia.  The  secre- 
tion is  generally  purulent,  and  it  may  lie  abundant  and 
very  fetid.  Epistaxis  is  a  common  symptom.  It  is  apt 
to  be  severe,  and  to  recur  often  and  under  slight  provo- 
cation, so  that  it  may  be  a  prominent  and  dangerous  feat- 
ure of  the  case.  Mackenzie  calls  attention  to  the  fact 
that  marked  drowsiness  and  a  sense  of  great  fatigue  are 
often  observed  in  this  condition. 

The  appearance  of  the  tumor  is  usually  smooth,  its 
consistence  hard  and  unyielding,  and  its  color  red  or 
bluish-purple.  lis  surface  is  often  ulcerated.  As  to  the 
exact  seat  of  its  implantation,  Nelaton  held  that  the  pri- 
mary point  of  origin  is,  in  all  cases,  the  periosteum  cov- 
ering a  limited  area  on  the  under  surface  of  the  base  of 
the  skull  corresponding  to  the  basilar  process  of  the  oc- 
cipital bone  and  to  the  body  of  the  sphenoid.  When 
the  tumor  appears  to  be  attached  to  other  parts,  cither  in 
the  naso  pharynx  or  in  the  nose,  these  are  merely  pointa 
where  secondary  adhesions  have  been  formed  in  the 
course  of  the  expansion  of  the  growth.  In  the  majority 
of  cases,  at  least,  this  \  jew  is  correct,  as  may  be  demon- 
strated by  a  careful  exploration  of  the  pharyngeal  cavity. 
Later  in  its  development  it  begins  to  cause  deformity  of 
the  adjacent  bony  structures.  The  nature  of  this  will 
depend  upon  the  direction  taken  by  the  growth.  Thus, 
it  may  push  the  soft  palate  forward  and  dow  nward,  cause 
exophthalmos,    invade    the    maxillary    antrum,    causing 
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swelling  of  the  cheek,  or  produce  the  same  result  by  pro- 
jection through  the  pterygo-maxillary  fissure  and  exten- 

:';  hi  to  the  cireek  beneath  the  zygoma  ;  or,  growing  into 

the  nose,  it  may  separate  the  nasal  hones  from  each  other, 
flatten  the  bridge,  push  the  eyes  forward  and  farther  apart, 
and  thus  produce  the  deformity  known  as  "  frog  face." 

Occasionally  the  base  of  the  skull  is  perforated  and  the 
cavity  of  the  cranium  entered,  in  which  case  the  brain 
itself  may  he  pressed  upon  or  eroded  by  the  advancing 
growth.  In  some  instances,  seen  by  the  writer,  prolon- 
gations have  been  found  to  extend  in  many  different  di- 
ns, almost  every  free  space  in  the  track  of  the  tumor 
having  been  invaded,  and  the  cranium  encroached  upon 
as  described  above. 

The  diagnosis  is  generally  not  difficult  if  the  tumor 
have  attained  considerable  size.  The  age  and  sex  of  the 
patient,  the  general  appearance  of  the  growth,  and  the 
great  infrequency  of  other  varieties  of  tumor  of  the  naso- 
pharynx, excepting  sarcomata,  will  usually  establish  the 
nature  of  the  case.  Any  question  as  to  whether  the 
growth  be  fibrous  or  sarcomatous  may  be  settled  by 
microscopic  examination. 

Patholtgically,  fibrous  tumors  of  the  naso-pharynx  dif- 
fer from  similar  growths  in  other  parts  only  in  that,  as  a 
rule,  they  are  destitute  of  elastic  fibres.  Cross  has  called 
attention  to  the  fact  that  the  bloodvessels  of  the  tumor 
have  very  brittle  walls,  and  it  is  to  this  that  he  attributes 
their  proneness  to  bleed,  which,  moreover,  is  favored  by 
the  vessels  being  embedded  in  a  dense  fibrous  net-work, 
which  docs  not  allow  of  their  retraction  when  cut.  The 
vessels  of  the  investing  membrane  are  frequently  of  large 
size,  while  those  of  the  substance  of  the  tumor  are  usu- 
ally small.  Occasionally  a  part  of  the  growth  is  of  a 
true  erectile  structure. 

The  prognosis  is  unfavorable,  unless  treatment  be  be- 
gun at  an  early  stage.  There  seems  to  be  a  tendency  to 
absorption  after  the  age  of  twenty-five,  so  that,  if  the 
disease  can  be  held  in  check  until  that  time,  a  cure  may 
he  effected.  In  some  cases  spontaneous  sloughing,  fol- 
lowed by  recovery,  has  taken  place. 

The  question  as  to  what  treatment  is  best  calculated  to 
meet  the  necessity  of  a  well-marked  case  of  naso-pharyn- 
geal  fibroma,  it  is  unnecessary  to  say,  is  one  of  unusual 
importance. 

Although  it  has  been  held  that  the  affection  tends  to- 
ward recovery  after  the  age  of  twenty-five,  or,  at  least, 
that  after  this  period  of  life  the  tumors  are  not  apt  to  in- 
crease, there  will  be  few  cases  in  which  surgical  inter- 
ference will  not  be  indicated.  For  their  removal  two 
general  varieties  of  procedure  have  been  proposed  :  First, 
the  old  method  of  removal  after  the  performance  of  a 
so-called  preliminary  operation,  by  which  the  region  in- 
vaded by  the  growth  was  brought  directly  within  reach 
of  the  operator  ;  and  secondly,  the  new  method,  by  which 
extirpation  is  accomplished  through  the  natural  passages. 
When  we  consider  the  necessary  remoteness  of  the  loca- 
tion of  such  a  tumor  and  the  complicated  nature  of  its 
ramifications,  it  will  be  at  once  evident  that  the  extent 
of  a  preliminary  operation  maybe  unlimited,  and  that, 
under  the  hand  of  a  bold  operator,  the  safety  of  the  patient 
may  be  seriously  imperilled.  Such,  indeed,  has  often  been 
the  ease,  as  may  be  proved  by  the  records  of  such  opera- 
tions, and  as  has  been  observed  in  several  instances  and 
in  the  case  of  more  than  one  operator,  by  the  writer. 
With  the  means  of  observation  now  at  our  command,  the 
region  likely  to  be  invaded  by  these  growths  can  be 
thoroughly  examined  by  direct  inspection,  so  that  their 
presence  can  be  recognized  at  an  early  stage  in  their 
progress,  and  means  for  their  relief  may  be  applied 
which  later  might  be  inexpedient  or  of  less  avail. 

Already  a  number  of  excellent  authorities,  both  in  this 
country  and  in  Europe,  have  abandoned  the  old  methods 
in  favor  of  those  to  be  later  described,  while  increas- 
ing experience  and  the  accumulation  of  a  considerable 
amount  of  evidence  from  the  statistics  of  cases  actually 
treated,  tend  more  and  more  to  confirm  the  value  and 
importance  of  the  new  methods. 

Of  the  preliminary  operations  for  gaining  access  to  the 
nasopharyngeal  cavity,  three  varieties  have  beeu  recog- 


nized— namely,  the  nasal,  the  maxillary,  and  the  pala- 
tine. In  the  first  the  growth  was  reached  through  the 
anterior  nares,  the  external  covering  of  the  nose  having 
been  removed.  For  this  several  operations  have  been 
proposed.  Among  them  the  one  to  lie  preferred  is  that 
of  Rouge.  This  is  performed  by  raising  the  upper  lip 
and  incising  the  mucous  membrane  in  the  gingivo-labial 
groove  from  the  first  molar  tooth  on  the  left  side  In  a 
corresponding  point  on  the  right,  the  centre  of  this  in- 
cision being  at  the'frenum  of  the  lip,  which  is  divided  at 
the  root.  The  tissues  arc  cut  through  in  their  whole 
thickness,  until  the  anterior  nasal  spine  is  reached,  when 
the  knife  is  carried  over  this  prominence,  detaching  the 
cartilaginous  part  of  the  septum  at  its  base.  Tin's  is  often 
sufficient  to  enable  the  operator  to  raise  the  lower  part  of 
the  nose  and  thus  expose  the  nasal  cavities.  Should  it  net 
suffice,  however,  the  alar  cartilages  should  lie  separated 
from  their  attachment  to  the  upper  jaw  wilb  scissors, 
and  the  nose,  being  thus  completely  detached,  should  be 
thrown  upward  upon  the  forehead,  when  the  whole  ex- 
tent of  the  opening  of  the  anterior  nares  will  be  exposed. 
If  the  uncut  portion  of  the  septum  prevent  the  turning 
back  of  the  nose  it  should  be  divided  with  scissors. 
When  the  operation  is  completed  the  wound  should  be 
carefully  cleansed  and  the  lip  replaced.  Union  will  take 
place  without  the  aid  of  sutures.  The  operations  of 
Chassaignac,  Langenbeck,  and  Oilier,  with  their  modi- 
fications, are  more  complicated,  and  are  likely  to  produce 
greater  disfigurement. 

The  maxillary  operations  consist  in  the  excision  and 
temporary  resection  of  the  maxillary  bone,  which  may 
be  removed  entirely,  or  in  part,  or  it  may  be  temporarily 
displaced. 

The  palatine  operations  for  the  subsequent  removal  of 
nasopharyngeal  fibromata  consist  in  the  division  of  the 
soft  palate  in  the  median  line,  or  in  the  division  of  the 
pillars  of  the  fauces  at  both  sides,  with  the  view  of  mak- 
ing the  velum  palati  more  movable.  The  best  procedure 
of  this  kind  was  proposed  by  Maisonneuve,  who  made 
a  longitudinal  incision  through  the  soft  palate,  commenc- 
ing close  to  the  posterior  edge  of  the  palate  bone,  and 
carrying  the  knife  to  within  one  centimetre  of  the  edge 
of  the  velum.  Through  1  lie  incision  thus  formed  the 
finger  is  passed  to  explore  the  size,  shape,  and  attach- 
ments of  the  growth,  which  is  then  drawn  through  the 
wound,  surrounded  at  a  point  as  near  as  possible  to  the 
base  by  a  wire  noose  and  gradually  cut  through.  Tre- 
phining the  hard  palate,  with  removal  of  a  considerable 
area  of  bone,  has  also  been  practised. 

In  connection  with  some  one  of  the  preliminary  opera- 
tions alluded  to  above,  the  final  removal  of  a  growth  has 
been  accomplished  by  ligation,  the  eeraseur,  evulsion, 
excision,  crushing,  gouging,  the  actual  cautery,  and  the 
application  of  escharotics. 

Of  late  years  the  method  of  dealing  with  these  growths 
has  undergone  an  important  change,  and  through  the  aid 
of  the  electric  cautery  and  electrolysis,  applied  through 
the  natural  passages,  results  have  been  obtained  which 
promise  to  revolutionize  the  views  formerly  held  as  to 
their  treatment.  In  the  employment  of  the  electric  en  nh  ry 
the  best  method  is,  if  possible,  to  surround  the  base  of 
the  growth  with  the  galvanic  eeraseur  passed  either 
through  the  nose  or  through  the  mouth.  The  stump 
should  afterward  be  thoroughly  destroyed  by  the  electric 
cautery,  applied  at  intervals  of  a  week.  For  this  pur- 
pose several  good  cautery  electrodes  are  now  to  be  had, 
while  the  recent  improvements  in  cautery  batteries  have 
made  it  possible  to  secure  a  reliable  and  simple  instru- 
ment at  a  moderate  cost. 

Electrolysis  can  be  applied  by  any  battery  generating 
a  continuous  current  of  moderate  strength.  One  or  more 
curved  needles  connected  with  the  negative  pole  should 
be  introduced  direct!}'  into  the  tumor,  while  the  positive 
pole,  through  the  medium  of  a  sponge  electrode,  should 
be  applied  to  the  sternum.  Theoperation  should  lie  con- 
tinued for  ten  or  fifteen  minutes  at  a  sit  ting,  and  repeated 
every  day  or  every  other  day.  Excellent  results  have 
been  repotted  from  this  method. 

Although  operations  through  the  natural  passages  have 
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been  done  to  some  extent  abroad,  il  is  to  Dr.  Rufus  P, 
Lincoln,  of  New  York,  thai  i  redil  is  chiefly  due  for  bav 
tag  clearly  demonstrated,  by  m<  ans  of  carefully  collected 
statistics  and  ii\  bis  own  remarkable  Berii  the 

extraordinary  advantages  of  the  less  heroic  measures  over 
those  t  "in  hi  l  \  employed.  In  a  series  of  twenty  one  cases 
of  fibromata  collected  i>\  Dr.  Lincoln,  in  which  a  prelim- 
inary operation  was  performed,  three  patients  died  upon 
the  table,  and  a  fourth  succumbed  within  a  few  hours.  A 
fifth  patienl    nearly   died    from  banni  while  the 

operation  was  in  pi  On         other  hand,  of  eight 

cases,  the  records  ol  which  were  collected  by  Dr.  Lin- 
coin,  in  which  the  operation  was  performed  through  the 
natural  passa  erj    followed    in  every  instance. 

In  the  opinion  of  the  writer,  the  rate  of  mortality  from 
the  old  methods  of  operation  would  be  great] v  increased 
it  the  unsuccessful  cases  were   invariably  placed  upon 

r A 

II  Fibro-mttcoub  Polypi.  These  are  growths  com- 
posed of  a  mixture  of  the  structural  elements  of  the  tis- 
sue from  which  they  originate  Those  which  grow  in 
the  neighborhood  01  the  posterior  nares,  in  a  situation 
where  the  membrane  is  partly  of  the  nature  of  the  pitui- 
tary membrane,  and  partly  of  thai  <>f  the  lining  of  the 
vault  of  the  pharynx,  which  latter  is  rich  in  fibrous  ele 
menu,  partake  of  the  nature  of  both.  Tiny  vary  from 
a  tumor  of  small  size  t"  one  as  large  as  a  hi  n's  eg  a .  and 
are  generally  Bmooth,  dark  red,  and  ovoid  in  form 

They  are  probablj  more  common  than  true  fibromata. 
The  symptoms  to  which  they  give  rise  are  principally 
those  of  nasal  obstruction,  although  they  sometimes 
cause  catarrh  and  deafness.  Tiny  an-  otherwise  harm- 
less to  the  surrounding  structures,  and  are  not  prone  to 
bleed.  They  show  little  tendency  to  recur  when  re- 
moved, and  iua\  be  extirpated  by  evulsion  and  forceps, 
or,  better  still,  by  the  Jarvis  ecraseur.  The  galvano- 
cautery  loop  may  be  employed,  although  it  does  not 
seem  to  offer  any  advantage  over  the  cold  wire. 

III.  Km  hondrom  \.  —  Enchondroma  of  the  naso  phar- 
ynx is  <>f  such  rare  occurrence  that  it  is  practically 
unknown.  Cases  are  on  record,  however,  in  which  a 
fibrous  tumor  is  said  to  have  degenerated  into  an  enchon- 
droma. 

IV.  Malignant  Tumors.  —  Malighanl  tumors  of  the 
naso-pharynx  are  probably  n< >t  so  rare  as  the  records 
would  indicate,  since  it  is  possible  that  certain  cases  re 
ported  a-,  fibromata  may  have  been  of  the  former  nature. 
It  is  said  that  a  fibroma  has.  in  certain  rare  instances. 
degenerated  into  a  sarcoma.  The  symptoms  are  similar 
to  those  nf  fibromata,  but  to  these  are  added  in  certain 
cases  s,vere  pain,  of  a  lancinating  character,  which  is 

apt  to   be  referred    to   the   ear  and   to   he   worse  at    night, 

severe  dysphagia,   and  general  cachexia.     Sarcomatous 

tumors  may  he  pedunculated,  while  sometimes  they  are 
more  or  les^  distinctly  lobulated.  They  present  no  spe 
cial  features  to  the  eye  or  to  the  touch  by  which  their 
true  nature  can  be  detected.      The  diagnosis  can  beestab 

lished  bj  the  aid  of  the  microscope.  The  prognosis  is 
absolutely  bad.  The  progress  of  development  is  rapid,  re- 
currence after  removal  being  almost  certain,  and  in  many 
cases  there  is  a  disposition  toward  the  formation  of  sec 
ondary  deposits  in  other  organs.  The  best  plan  of  treat 
mint  coiisisis  in  early  recognition  of  the  growth,  and  its 
removal    by    the   iralvano  cautery.      By   this    means    it    is 

possible  that  the  prognosis  may  be  modified,  and  that  a 
measure   of   success   greater    than    that    attained    by   the 

older  methods  of  extirpation  may  be  reached. 

Great  care  should  he  taken  after  removal  to  watch  for 
any  Bigns  of  recurrence,  and.  in  the  event  of  such  a  mis- 
tort  ime     to  attack  the  disease  at   once. 

Y  I  >i  rmoix»Ti  mors     The  occurrence  of  these  Btrange 

abnormalities  must  lie  decidedU  rale,  since  in  the  best 
standard  works  they  are  not  even  mentioned.       In  nee  nt 

periodical  medical  literature,  how  ever,  the  writer  has  come 

upon  the  records  of  about  a  do/en  caSI  S,  and  he  has  seen 
one  well  marked  instance,  which  was  discovered  and 
operated  upon  by  Dr.  Clinton   \\  i  New    York 

The  growths  are  undoubtedly  congenital,  and  they  must 
be  caused  by  the  misplacement,  during  an  early  period  of 


Petal  life,  of  embryonic  elements  intended   for  the   for- 
mation of  structures  :,t    the  opposite    and    external  ex- 
tremity of  the  Eustachian  canal.     In  the  ease  seen  by  the 
writer,  the  patient,  a  healthy  Irish  girl  of  twenty,  was  un- 
aware of  the  existence  of  the  tumor  until  a  fortnight 
tore  1  in-  time  of  the  operation,    inspection  of  the  pharynx 
o  .'.did  a  pale,  rounded  excrescence,  ahoui  a  fourtl 
an  inch  thick  in  its  autero-posterior  dimension,  and  ex- 
tending downward  from   behmd   the   velum   palati   : 
point  about  half  an  inch  below  its  free   border,  and  from 
the  Lit  lateral  wall  of  the  pharynx   to  the  median   I 
It  was  attached  to  the  posterior  asjx'ct  of  the  hard  ]  alate 

immediately  below    the  orifice  of  the  left   nasal   fossa 

seemed  to  have  caused   no  particular  irritation. 
Mi'  rOBi  "pic  examination  showed  it  to  con  si  si  ,,f  an  i; 
inn.  nt  containing  all":  il  elements  "t   I 

skin   and   abundantly   furnished    with    hair-follicles  ■ 
taining  hairs,  many  of  which  were  visible  to  the  naked 
eye ;  under  this  was  a  delicate  supcrticial  fascia  ;  next,  a 
layer  of  fat,  and  under  this  a  double  plate   of  cartil 
covered  by  a  true   perichondrium;  the  whole  .structure 

was  identical  with  that  of  the  helix  of  the  ear. 

Ik  Bryson  !>• 

PHENOL.   POISONING   BY.     This  substance,   now   a 
very  familiar  antiseptic,  is  known  more  generally  as  car- 
bolic or  phenic  acid,  also  as   coal-tar  creasote.      True 
creasote,  the  characteristic  ingredient   of  wood-tar.  i  - 
Cially  that  from  beech-wood,  is  not  identical  with  phenol. 

Phenol,  as  the  common  name  indicates,  has  gome  acid 
properties,  but  is.  more  strictly  speaking,  an  alcohol.  Its 
formula  is  ( ',  II.lIo.  When  pure  it  is  a  colorless, 
talline,  deliquescent  mass,  soluble  in  water,  alcohol,  and 
glycerine,  with  a  well-marked  odor,  and  burning  taste. 
The  rrii<!,  carbolic  acid  of  commerce  is  variable  in  com- 
position, and  often  consists  "f  little  else  than  neutral 
tar  oils,  which  are  destitute  of  any  antiseptic  qualities 

Applied  to  the  skin,  phenol  produces  a  white  supcr- 
ticial eschar  ;  on  the  mucous  surface  the  effect  is  more 
severe.  Allen  ("  Com'l  Org.  Anal.")  .states  that  its  ef- 
fects are  much  more  severe  and  dangerous  when  applied 
extensively  to  the  skin  of  the  lower  half  of  the  body 
than  when  applied  to  the  upper  half.  A  number  of 
cases  are  recorded  in  which  death  has  resulted  from 
external  application,  even  to  a  limited  surface.  The 
recently  introduced  use  of  phenol  in  antiseptic  surgery 
has  been  responsible  f"f  several  fatal  cases. 

When  phenol  is  swallowed  in  moderate  concentra- 
tion an  intense  burning  sensation  is  immediately  experi- 
enced in  the  throat,  oesophagus,  and  stomach,  the  mm 
membrane  becoming  white  and  hardened.  Vomiting  of 
a  frothy  mucus  occurs.  The  skin  becomes  cold,  the 
lips  ami  cars  livid,  pupils  contracted  and  insensitive,  ami 
breathing  difficult ;  the  pulse  maybe  120  and  irregular. 
T'ue  urine  becomes  dark-colored,  and  may  be  suppressed. 
These  symptoms  are  soon  followed  by  insensibility,  with 
stertorous  breathing.  The  appearances  after  death  arc 
largely  those  of  local  action  of  the  poison,  but  the  train 
"I  symptoms  shows  that,  like  nearly  all  other  poisons, 
there  is  a  distinct  action  on  the  nervous  system  to  which 
the  fatal  result  is  largely  due. 

The  fatal  quantity  is  somewhat  difficult  to  fix.  owing 
to  the  great  variation  in  Btrength  of  the  commercial  solu- 
tions, in  which  form  tin-  acid  is  generally  encounl 
in  cases  of  poisoning.  One  case  noted  by  Taylor,  a 
woman,  died  in  about  half  an  hour  after  swallowing  a 
wineglassful  of,  probably,  a  weak  aqueous  solution  of 
phenol.  The  minimum  fatal  dose  is  given  by  some  au- 
thorities as  one  drachm,  but  recovery  from  such  an 
amount  is  possible.  Half  an  ounce  is  almost  invariably 
fatal.  Fatal  results  have  several  times  occurred  rather 
rapidly,  that  is.  in  less  than  an  hour. 

The  treatment  is  to  use  Epsom  salt  (magnesium  sul- 
phate), or  sodium  sulphate,  freely,  and  to  wash  out  the 
stomach  by  means  of  the  pump  with  solutions  of  these 
substances.  Emesis  may.  if  necessary,  be  secured  by  the 
use  of  apomorphine  hypodermatically.  The  stomach 
.should,  if  possible,  be  washed  out  with  tepid  water  until 
the  odor  of  the  acid   has  disappeared.      The  internal  ad- 
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minimi  ration  of  the  official  syrup  of  lime  is  also  anti- 
dotal. Atropine  is  regarded  sis- a  physiologic;])  antago- 
nist, and  may  be  used  hypodermatically  to  combat  the 
general  symptoms.  When  the  acid  has  been  accidentally 
applied  externally  in  excess,  thorough  washing  with 
water  will  usually  suffice,  with  or  without  the  addition  of 
sodium  carbonate. 

Henry  Leffmaun. 


PHILADELPHIA.    The    accompanying    (hart,    repre- 
senting  the  climate  of   the   city  of   Philadelphia,   Pa., 

and  obtained  from  the  chief  Signal  Office  at  Washing- 
ton, is  here  introduced  for  convenience  of  reference,     A 

detailed  explanation  of  this  and  of  other  similar  charts 
is  given  in  the  general  article  on  Climate  (vol.  ii.,  pages 
189  to  191),  where  also  the  reader  will  find  suggestions 
as  to  the  best  method  of  using  these  charts.  11.  II. 


Climate  of  Philadelphia,  Pa. — Latitude  39°  57',  Longitude  75°  9'. — Period  of  Observations,  January  1,  1871,  to  December 
31,  1883. — Elevation  of  Place  of  Observation  above  the  Sca-lcvel,  42  feet. 
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PHIMOSIS.  Phimosis  signifies  such  a  narrowing  of 
the  preputial  orifice  that  retraction  of  the  prepuce  beliind 
the  corona  glandis  is  either  impossible  or  difficult.  This 
condition  may  be  either  congenital  or  acquired  ;  when 
acquired  it  may  be  either  temporary  or  permanent,  and 
whether  congenital  or  acquired  it  varies  in  degree  from 
cases  so  slight  that  the  larger  portion  of  the  glans  can 
be  uncovered,  to  eases  so  marked  as  to  offer  a  serious  im- 
pediment to  micturition.  During  early  childhood  the 
prepuce  is  naturally  excessive  as  compared  with  the  adult, 
and  the  preputial  opening  is  often  small.  Many  boys 
reach  puberty  without  ever  uncovering  the  glans.  In 
ordinary  cases,  when  the  prepuce  offers  no  impediment 
to  urination,  no  anxiety  need  be  felt,  as  the  organ  usually 
assumes  a  normal  condition  with  adult  age.  In  certain 
cases  the  prepuce  seems  truly  hypertrophied,  having  an 


abnormal  length  and  thickness,  and  extending  beyond 
the  glans  so  as  to  constitute  a  supplementary  canal. 
"When  the  preputial  opening  is  smaller  than  the  true 
meatus  the  urine  dilates  the  prepuce  during  micturition  ; 
smegma  is  retained,  its  secretion  is  increased,  and  in- 
flammation is  setup,  which  results  in  adhesions  of  greater 
or  less  extent. 

Acquired  phimosis  is  the  result  of  some  local  disease 
of  venereal  or  other  origin,  which  diminishes  the  size  of 
the  prepuce  or  enlarges  the  glans.  As  a  temporary  con- 
dition it  is  a  frequent  result  of  oedema  and  swelling  in  gon- 
orrhoea, and  of  the  induration  of  the  true  chancre.  The 
swelling  may  also  be  sufficient,  in  other  affections,  to  cause 
phimosis,  viz.,  in  balanitis,  herpetic  ulceration,  papillo- 
mata,  or  epithelioma.  The  impossibility  of  uncovering  the 
glans  to  discover  and  treat  the  morbid  condition  has  some- 
times the  effect  of  aggravating  the  local  malady,  but  com- 
plete cleanliness  and  the  avoidance  of  attempts  to  retract 
the  foreskin,  which  only  serve  to  increase  the  irritation  and 
inflame  the  tissues,  usually  result  in  a  favorable  termina- 
tion. Phimosis  in  these  cases  is  often  simply  oedematous ; 
but  it  may  become  phlegmonous  when,  once  induced  by 
any  of  the  causes  already  mentioned,  it  is  aggravated  by 
excess  of  any  sort.  The  indurated  chancre  can  generally 
be  diagnosed  by  the  touch,  and  it  is  not  necessary  to  see 
the  sore  in  order  to  treat  it. 

Phimosis  is  a  not  infrequent  symptom  of  diabetes,  and 
is  then  accompanied  by  an  intense  pruritus,  with  super- 
ficial excoriations.  Most  of  the  older  authorities  counsel 
against  circumcision  in  diabetic  phimosis,  but  M.  Fran- 
con'  reports  two  successful  operations,  and  thinks  the 
operation  less  likely  to  be  followed  by  disastrous  conse- 
quences than  has  been  supposed. 

A  permanent  acquired  phimosis  follows  any  acute  form 
when  a  loss  of  substance,  with  subsequent  contraction 
and  cicatrization,  makes  the  disproportion  lasting. 

The  consequences  of  phimosis  may  be  very  serious. 
When  the  orifice  is  so  small  as  to  cause  an  impediment 
to  the  flow  of  urine,  exactly  the  same  traiu  of  symptoms 
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m:i\  follow  as  from  a  stricture  in  the  urethra  itself.    The 
continual  straining  of  a  child  with  a  tighl  phimosis  to 
empty  his  bladder  may  cause  a  hernia.  Dr.  Hans  Schmid,' 
of  Berlin,  lias  Btudiea  the  relationship  of  lieruia  and  phi- 
mosis in  children,  and  givi  from  the  Policlinic 
which  Btrongly  support  the  idea  of  a  connection  bel 
the  two  pathological  conditions.     Hydrocele  would  ap- 
pear, by  the  same  figures,  to  !"•  caused  in  the  same  waj . 
Prolapse  of  ih<-  bowel,  a  common  result  of  stone  in  the 
bladder,  may  also  result  from  straining  when  a  phimosis 
i  ausi  9  a  hindrance  to  the  escape  of  urine.     Incontinence 
of  urine  Is  an  occasional  result  of  phimosis.    The  sen 
nerv<  filaments  from  the  cutaneous  and  mucous  bui 
el  tin-  end  of  the  penis  Interlace  with  the  muscular  nerve- 
Bupply  of  the  walls  of  the  bladder,  and  irritation  of  the 
former  may  be  followed  by  contraction  of  the  wal 
the  bladder.     The  reference  of  pain  to  the  wrong  spot, 
because  of  this  int                of  nerve  fibres,  is  wi  11  un 
Btood,  particularly  the  pain  at  the  end  of  the  penis,  as  a 
Bymptom  of  stone.    The  contraction  of  the  bladder,  when 
the  end  of  the  penis  is  irritated,  is  but  the  converse 
this  well  know  a  bj  mptom. 

The  accumulation  of  sebaceous  matter  beneath  a 
phimosis,  acting  as  a  peripheral  irritant  through  the  in- 
ternal pudic  nerves,  is  considered  a  cause  of  central 
nervous  disease  which  may  be  mor ■  less  grave  accord- 
ing to  the  constitution  of  the  child  and  the  amount  of 
il  irritation.  Jullien 8  thinks  it  not  rare  "  to  see  patients 
u  iih  a  tight  phimosis  arrive  at  a  neuropathic  state  which 
has  great  resemblance  to  hysteria,  and  leads  frequently 
to  hypochondria,  migraine,  palpitation  of  the  heart,  gas 
tralgia,  passing  congestions  of  various  organs,  facial 
neuralgia,  spasms  and  pain  at  the  neck  "f  the  bladder- 
simulating  sometimes  the  presence  of  a  calculus — lassi- 
tude, muscular  feebleness,"  etc.  In  a  very  interesting 
case,  where  the  Bymptomshad  been  particularly  noticed, 
Verneuil  verified  the  existence,  upon  the  excised  prepuce, 
of  a  considerable  hypertrophy  of  the  terminal  nervous 
plexus. 

Dr.  Say  re,1  of  New  fork,  has  called  attention  to  cer- 
tain cast  Bof  paralysis  of  the  lower  extremities,  and  other 
pathological  conditions  in  boys  with  phimosis,  in  which 
the  organ  is  in  a  state  of  almost  constant  priapism. 

While  these  remote  results  of  phimosis  must  be 
admitted,  ii  is  proper  to  add  a  word  of  caution  against 
considering  all  the  ills  of  boyhood  as  duo  to  a  sli 
narrowing  of  the  prepuce.  Children  have  hern  circum- 
cised by  very  judicious  practitioners  with  the  hope  of 
relief  in  well-marked  and  unmistakable  hip  disease,  and 
parents  have  been  led  to  hope  that  feeble  children  owed 
their  lack  of  vitality  to  phimosis,  to  the  neglect  of  very 
obvious  errors  in  diet  and  hygiene. 

Calculi  an-  sometimes  formed  beneath  a  phimosis. 
-  i  ti  concretions  consist  of  phosphate  of  lime  and 
ammnnjo  magnesian  phosphate,  with  organic  matter. 

Tin  vi  mi;\  i.  The  im  Heat  ions  a  re.  of  course,  to  enlarge 
the  orifice  sufficiently  to  allow  easy  retraction,  and  i 
sequent  cleanliness.  The  enlargement  of  the  orifice  may 
be  accomplished  in  various  ways.  When  relief  is  re- 
quired in  a  person  liable  to  severe  haemorrhage  from 
trivial  wounds,  in  the  aged,  or  in  persons  who  refuse  an 
operation,  persistent  treatment  with  some  instrument 
that  acts  like  a  glove-stretcher  may  he  instituted,  The 
instrument  used  to  hold  open  the  trachea  during  the 
insertion  of  thetubein  tracheotomy  is  very  convenient, 
or  an  instrument  may  be  improvised  from  a  spring 
clothes  pin, 

A  -lit  along  the  dorsum,  or  one  on  each  sideofthe 
freenum,  is  sometimes  advised  The  result  in  such  i 
is  not  alway  satisfactory,  very  ugly-looking  Baps  being 
left.  There  are,  however, many  cases  in  which  there  is 
no  redundancy  of  tissue,  and  ilic  constriction  is  confined 
to  a  narrow  ring  at  the  junction  of  the  skin  and  mucous 
membrane,  in  which  an  incision  of  half  or  three-quarters 
of  an  inch  on  the  dorsum  will  relieve  the  phimosis  quite 
as  effectually  as  a  complete  circumcision,  and  witl 
interference  with  the  patient's  ordinary  avocations.  In 
doing  such  an  operation  it  is  well  to  locate  the  exact 
point  of  constriction  by  retracting  the  prepuce  until  the 


narrowest  portion  is  stretched  over  the  glans,  when  one 
blade  of  a  pair  of  scissors  may  be  slipped  beneath  the 
prepuce  and  the  ncee^arv  cut  made.  Occasionally  a 
mother  hesitates  to  submit  her  boy  to  a  complete  circum- 
cision, and  lhc  Burgeon  may  give  the  child  verj  great 
relief  by  enlarging  the  preputial  opening  in  this  manner. 
Care  should  be  taken  to  retract  the  prepuce  occasionally 
for  a  few  days.  The  excision  of  a  V-shaped  piece  from 
the  dorsum  leaves  a  rather  better  looking  prepuce,  skin 
and  mucous  membrane  may  be  united  by  sutures.  or  left 
to  unite  as  they  will. 

In  the  majority  of  caw-,  however,  circumcision  is  the 
proper  remedy.  The  operation  is  made  the  subject  of  a 
separate  article. 

It  is  seldom  necessary  to  operate  on  an  oedematous  or 
inflammatory  phimosis.  The  organ  should  be  kept 
elevated,  all  constriction  carefully  avoided,  and  perfect 
c  leanliness  obtained  by  washing  out  the  cavity  w  ilh  some 
disinfecting  fluid. 

Phimosis  due  to  an  indurated  chancre  may  be  relieved 
by  internal  medication.  When  the  result  of  cicatrization, 
phimosis  can.  of  course,  be  cured  by  operation  only. 

Abm  r  Pott 

>  Do  l'operation  dn  pbimosii  ■  iibctiqne*,  par  M .  Francon,  Lyon 

tot*  r  -ji.  [888.  -  Central  bin  tt  f.  Chirurgie,  July  11.  I 

Jnuien :  maladies  Veneriennea,  2d  <-■'..  p  17.">. 

■  ii  Orthopedic  Borgery,  Lecture  iii. 

PHOSPHORIC  ACID.     By  phospJtoric  acid  is  signified, 

in  medicine,  a  solution  of  common  or  orthophosphoric 
acid  (HjPOO  ill  water.      Two  grades  of  Strength  OI  such 

solution  are  officinal  in  the  V.  S.  Pharmacopoeia,  as  fol- 
lows : 

Acidum  Photphoricum,  Phosphoric  acid.  This  prepa- 
ration is  made  by  an  elaborate  process,  of  which  the 
principle  is  the  oxidation  of  phosphorus  by  the  action  of 
hot  nitric  acid.  The  product,  duly  purified,  is  evi 
rated  down  until  one  hundred  parts  represent  fifty  parts 
of  orthophosphoric  acid.  It  then  appears  as  "  a  color- 
less liquid,  without  odor,  of  a  stronglv  acid  taste  and  re- 
action.    Its  specific  gravity  is  1.347     (TJ.  8.  Ph.).     It 

should  lie  preserved  in  glass. stoppered  bottle8. 

Phosporic  acid  is  intensely  acid  and  irritant,  hut  does 
not  immediately  corrode  living  tissues  and  coagulate  al- 
bumin, as  do  tin-  majority  of  the  Strong  mineral  acids. 
In  any  considerable  quantity,  however,  this  grade  of  the 
acid  would  prove  a  sharp,  and  very  likely  fatal,  irritant 
poison  if  swallowed  without  dilution.  This  strength  of 
acid  is  rarely  prescribed  in  medicine,  being  officinal  sim- 
ply as  a  convenient  solution  to  lie  kept  in  stock  by  the 
druggist  for  the  making  of  the  following,  the  commonly 
ribed  preparation  : 

Acidum  pliosphoricum  DUutum,  Diluted  Phosphoric 
Acid.  This  grade  of  the  acid  is  compounded  by  mixing 
twenty  paits  of  the  foregoing  strong  acid  with  eighty 
parts  <if  distilled  water.  The  solution  thus  contains  ten 
per  cent,  of  orthophosphoric  acid,  and  has  the  specific 
gravity  1.057.  This  acid  resembles  in  general  properties 
the  other  diluted  mineral  acids  is,  ,.  Sulphuric  Acidi.  but 
is  distinguished  by  having  a  pleasanter  flavor  (its  acidity 

resembling  that  of  the  fruit  acids)  and  by  being,  as  a  rule, 

better  borne  by  the  stomach  than  its  congi  m  rs.  It  may. 
therefore,  be  used  for  the  common  purposes  of  the  min- 
eral acids,  to  allay  thirst,  improve  digestion,  repress  ten- 
dencies to  sour  fermentatii f  the  contents  of  stomach 

or  bowels,  and  to  check  morbid  sweating.  By  many  it 
is  further  claimed  that  phosphoric  acid,  ingested,  tends 
to  lev  iv  e  an  exhausted  nervous  system,  to  excite  the  sex- 
ual function,  and  generally  to  enhance  nervous  activity 
and  power.  By  such  claimants  the  acid  is  regarded  as 
the  therapeutic  equivalent  of  uncombined  phosphorus; 
but  certainly  it  fails  in  that  most  pronounced  therapeusis 
of  free  phosphorus,  the  frequent  cure  of  neuralgia.  A 
Bpecial  claim  for  phosphoric  acid,  of  capability  to  lessen 
the  excretion  of  sugar  in  diabetes,  is  now  probably  pretty 
generally  abandoned.  Diluted  phosphoric  acid  may  be 
given  in"  doses  of  from  twenty  drops  to  a  teospoonful  or 
more,  three  times  a  day.  the  dose  to  be  largely  diluted 
with  water,  mi-  with  syrup  and  water.     The  precaution  ob- 
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taining  with  the  giving  of  other  mineral  acids,  of  taking 
the  draught  through  a  tube  and  rinsing  the  mouth  after 
the  swallowing,  need  not  here  be  insisted  upon  in  the 
case  of  this  acid.  Edward  Curtis. 

PHOSPHORIDROSIS.     A  disorder  of  secretion  in  the 

sweat-glands  of  the  skin,  characterized  by  the  appearance 
of  phosphorescent  perspiration  upon  the  surface.  Ex- 
amples of  the  disease  are  very  rarely  met  with.  Panceri 
records  the  case  of  a  physician  who  exhibited  this  phe- 
nomenon after  eating  phosphorescent  fish.  Roster  reports 
a  case  in  which  the  body  linen  was  rendered  luminous  by 
the  perspiration  after  any  violent  exercise.  The  evolu- 
tion of  light  from  the  living  subject  is  said  to  have  been 
observed  in  the  last  stage  of  phthisis  and  in  miliaria. 

Arthur  Van  Ilarlingen. 

PHOSPHORUS.  Phosphorus  is  available  for  medicinal 
purposes  in  the  form  of  the  element  itself,  or  as  it  occurs 
in  the  special  compound  zinc  phosphide,  a  compound  that 
readily  yields  free  phosphorus  upon  swallowing,  under 
the  conditions  present  in  the  stomach.  Phosphorus  is 
officinal  in  the  U.  S.  Pharmacopoeia  under  the  title, 
Phosphorus,  Phosphorus.  It  is  described  as  "a  translu- 
cent, nearly  colorless  solid,  of  a  waxy  lustre,  having,  at 
the  ordinary  temperature,  about  the  consistence  of  bees- 
wax. It  has  a  distinctive  and  disagreeable  odor  and 
taste,  melts  at  44°  C.  (111.2°  F.),  and  has  the  sp.  gr.  1.83 
at  10°  C.  (50°  F.).  It  is  insoluble  in  water,  soluble  in 
350 parts  of  absolute  alcohol  at  15°  C.  (59°  F.),  in  240 
parts  of  boiling  absolute  alcohol,  in  80  parts  of  absolute 
ether,  in  about  50  parts  of  any  fatty  oil,  and  very  abun- 
dantly soluble  in  disulphideof  carbon,  the  latter  yielding 
a  solution  which  must  be  handled  with  the  greatest  care 
to  prevent  danger  from  fire.  "When  exposed  to  the  air, 
it  emits  white  fumes,  which  are  luminous  in  the  dark, 
and  have  an  odor  somewhat  resembling  that  of  garlic. 
On  longer  exposure  to  air,  it  takes  fire  spontaneously" 
<U.  8.  Ph.).  Because  of  its  spontaneous  inflammabil- 
ity phosphorus  "should  be  carefully  kept  underwater. 
in  a  secure  and  moderately  cool  place,  protected  from 
light." 

In  its  physiological  relations,  as  in  its  chemical,  phos- 
phorus is  unique.  It  is  locally  exceedingly  irritant — even 
practically  corrosive,  although,  strangely  enough,  in 
some  experiments  bits  of  solid  phosphorus  have  lain  im- 
bedded in  the  connective  tissue  of  animals  for  weeks 
without  exciting  any  local  reaction.  Ordinarily,  how- 
ever, upon  skin  or  mucous  membrane  phosphorus  in  sub- 
stance excites  inflammation,  possibly  followed  by  ulcera- 
tion and  gangrene  of  the  area  exposed  to  contact.  Even 
the  fumes  of  phosphorus  may  inflame  exposed  mucous 
membranes,  such  as  the  conjunctiva  and  the  mucous 
membrane  of  the  mouth  and  respiratory  tract,  and  in- 
flame even  to  consecutive  necrosis  any  accessible  perios- 
teum. Thus  used  to  arise  in  match  factories,  in  the  days 
before  the  use  of  allotropic  phosphorus,  cases  of  necrosis 
of  the  jaw,  the  periosteum  being  general  ly  reached  by  the 
poisonous  fumes  through  the  avenue  of  some  defective 
tooth.  Taken  internally,  even  therapeutic  doses  are  very 
apt  to  irritate  the  stomach,  as  shown  by  loss  of  appetite, 
nausea,  uneasiness,  and  even  pain  and  tenderness  at  the 
epigastrium,  or,  in  fuller  grade,  by  the  additional  symp- 
toms of  vomiting  and  diarrhoea.  Flatulence  and  eructa- 
tions of  phosphoretted  gases  are  further  disagreeable 
local  effects  of  the  medicine  upon  the  digestive  appara- 
tus. Phosphorus  when  swallowed  is  readily  absorbed, 
but  exactly  in  what  chemical  status  has  not  been  definitely 
proven.  That  it  reaches  the  blood,  in  part  at  least,  as 
uncombined  phosphorus  dissolved  by  the  alkalies  of  the 
intestinal  juices  or  by  fats,  is,  theoretically,  certainly  not 
impossible,  and  is  the  obvious  suggestion  of  many  chemi- 
cal considerations.  On  the  other  hand,  that  some  por- 
tions undergo  various  grades  of  oxidation  is  agaiu  per- 
fectly possible  and  likely. 

The  constitutional  effects  that  follow  the  internal  tak- 
ing of  phosphorus  are  symptomatic  of  modifications  of 
nutrition.  In  therapeutic  dosage  in  health  there  is  ordi- 
narily little  obvious  derangement  beyond  what  may  be  a 
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reflex  of  the  gastric  irritation  set  up  by  the  drug;  and, 
anatomically,  the  most  striking  result  of  the  medication  is  a 
tendency,  proven  by  dissection  of  animals,1  toward  in- 
creased activity  of  development  of  bone.  Cartilaginous 
epiphyses  ossify  with  undue  speed  and  completeness, 
spongy  bone-tissues  increase  in  thickness,  and  compact 
bone  in  hardness.  And  a  similar  special  tendency  to- 
ward nutritive  activity  in  nervous  tissues,  under  the  ad- 
ministration of  phosphorus,  is  commonly,  and  probably 
rightly,  inferred  from  the  two  facts,  first,  that  in  nerve- 
tissue,  as  in  that  of  bone,  compounds  of  phosphorus  are 
prominent  normal  constituents,  and,  secondly,  that  many 
morbid  derangements  of  nerve-function  which  are  fairly 
referrible  to  malnutrition  or  to  exhaustion  of  nerve-tis- 
sue, tend  to  abate  under  a  regime  of  phosphorus-medica- 
tion. A  special  aphrodisiac  action  has  been  claimed  for 
phosphorus,  but  eases  where  any  effect  of  this  nature  has 
been  observed  have  probably  been  cases  of  previous  de- 
bility or  exhaustion  of  the  sexual  function,  where  the 
renewed  sexual  desire  is  simply  the  natural  consequence 
of  restoration  of  power  through  improved  nerve-nutri- 
tion. In  originally  vigorous  subjects  several  series  of  ob- 
servations have  shown  that  phosphorus  docs  not  produce 
any  direct  aphrodisiac  effect.'2 

In  overdoses,  single  or  continued,  phosphorus  pro- 
foundly' deranges  nutrition,  inducing  fatty  degeneration 
of  glandular  and  other  tissues,  and  haemorrhages.  Death 
may  result,  or  an  impairment  of  health  that  is  slowly  and 
with  difficulty  recovered  from.  For  a  detailed  discus- 
sion of  this  singular  poisonous  operation  of  phosphorus 
see  article,  Phosphorus,  Poisoning  by. 

The  therapeutic  application  of  phosphorus  is  the  in- 
ternal administration  of  the  drug  for  the  bettering  of  de- 
ranged nerve-status.  By  far  the  most  striking  results 
are  obtained  in  neuralgia,  for  which  affection  phospho- 
rus is  now  pretty  generally  accorded  the  right  to  hold 
place  among  the  standard  remedies.  Naturally  enough, 
the  more  recent  the  case,  the  greater  the  chance  of  relief 
and  of  cure,  and  unless  relief  come  within  forty-eight 
hours,  the  medicine  will  probably  fail  altogether  (Ash- 
burton  Thompson).  In  other  nerve-derangements  it  may 
be  said,  broadly,  that  in  such  as  belong  to  the  category 
of  the  naturally  curable  ones,  recovery  may  perhaps 
be  hastened  by  the  use  of  phosphorus  ;  but  that  in  the 
incurable  or  difficultly  curable  nervous  diseases  the 
agent  generally  does  little  or  no  good.  Thus  the  high 
hopes  at  one  time  formed  of  the  avail  of  phosphorus  in 
such  maladies  as  epilepsyr  and  locomotor  ataxia  have  ut- 
terly failed  of  realization  ;  but  in  such  conditions  as  so- 
called  nervous  prostration,  or  incipient  dementia,  the 
drug  is  often  of  distinct  benefit. 

In  the  important  matter  of  the  dose  of  phosphorus, 
there  is  much  difference  in  the  practice  of  different  phy- 
sicians. Some  confine  their  dosage  to  0.0006  Gm.  (Ti„ 
grain),  thrice  daily,  while  others  begin  at  once  with  0.003 
Gm.  (vV  grain),  given  with  the  same  frequency,  and  aim 
to  increase  to  double  the  amount,  under  guidance  of 
the  effects  wrought — curative  to  the  disease  on  the  one 
hand,  or  irritative  to  the  stomach  on  the  other.  Cer- 
tainly', the  larger  of  the  doses  cited  are  well  borne  in  a 
veryr  considerable  number  of  cases,  and  certainly,  also, 
the  same  may  succeed,  and  speedily  too,  in  curing  a  neu- 
ralgia, where  the  minute  dose  of  the  timid  prescriber 
utterly  fails  of  all  impression  upon  the  disease. 

The  mode  of  administration  is  an  all-important  matter 
in  the  case  of  phosphorus,  since  by  faulty  prescribing  the 
dose  may  be  unduly  irritant  or  nauseous  on  the  one 
hand,  or  inert  on  the  other.  In  general,  phosphorus 
must  not  be  given  in  substance,  no  matter  how  extreme 
the  subdivision,  because  of  irritation  ;  and  in  prescrip- 
tion in  solution  a  solvent  must  be  sought  that  will  hold 
the  phosphorus  secure  against  oxidation,  and  at  the  same 
time  not  furnish  too  disgusting  a  potion.  The  most 
generally'  serviceable  solvent,  where  the  preparation  is  to 
retain  the  fluid  condition,  is  a  fixed  oil,  freed  from  con- 
taminating oxygen  and  water  by  a  preliminary  super- 
heating. Squibb  has  strongly  advocated  cod-liver  oil,3 
fearing  vegetable  oils  because  of  an  alleged  tendency  of 
phosphorus  in  solution  in  the  same  to  "  develop  poison- 
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..u-  properties,"  presumed  to  i»-  "due  i"  the  formation 
of  by po phosphorous  acid.      Sweet  aim  however, 

thi  mosl  l'i mi .il I \  selected  of  fattj  solvents,  and  has 
been  adopted  bj  the  authorities  of  the  Bixtb  revision  of 
the  V.  8.  l'liMiiiKH •ii|in-i:i  as  the  basis  of  the  officinal  oily 
preparation.  Chloroform  and  ether  are  Inconveniently 
volatile  for  ili<-  making  of  a  pi  rmanenl  fluid  preparation, 
ami  carbon  disulphiae  i-  too  disgusting  and  noxious. 
A'.-. .luii-  alcohol  can  be  made  the  basis  of  an  efficient 
fluid  mixture,  as  in  the  Bo-called  Thompson's  solution, 
described  below.     For  pills  of  phosphorus  the  plan  show  Id 

in  followed  "i  actually fw  ng  (he  phosphorus  in  Borne 

fluid,  which  either  itself  hard  as,  bv  cooling,  to  a  Bolid, 
01    which,  in.  '.'in-  indifferent  powder, 

will  form  a  pill-mass      In  either  case,  the  indispensable 
feature  i-  secured  th  .1  phosphorus  i-  in  true  solution  still, 
although  the  pill,  as  such,  is  of  course  a  solid.     An 
vious  prai  the  making  of  such  pills  is  to  dissolve 

phosphorus  in  melted  resins,  which  on  cooling  reacquire 
the  Bolid  condition  with,  now,  the  phosphorus  held  in 
solution.  Jiui  while  these  resinous  pills  are  easy  to  make 
and  to  take,  there  is  strong  reason  to  fear  that  the  con- 
tained phosphorus  maj  be  easily  allowed  and  even  helped 
to  oxidize.  The  pharmacopoeia!  procedure  given  bc- 
l'.'.\  N  probably  as  free  from  objection  as  any. 

In  whatever  form  or  dose  phosphorus  be  given,  a 
cardinal  rule,  insisted  upon  by  almost  all  who  have  had 
much  experience  with  the  medicine,  is  that  the  adminis 
tration  should  never  be  upon  an  empty  stomach,  nor,  on 
the  other  hand,  immediately  after  eating. 

The  phosphorus  preparations  of  the  United  States 
Pharmacopoeia  are  two,  as  follows: 

1  >sphoratum,  Phosphorated  Oil.  Phosphorus 
i-  dissolved  by  gentle  heat  in  sweet  almond  oil  which 
has  been  previously  heated  for  fifteen  minutes  to  a  tem- 
perature of  250  ('.  1  182  F.  ).  and  then  cooled  and  tillered. 
Aiter  the  phosphorus  is  fully  dissolved  and  the  solution 

cooled,  a  -mall  charge  Of  Stronger  ether  is  added  therein. 

The  finished  product  contain-  one  per  cent,  of  phos- 
phorus and  nine  of  ether.  By  measure,  one  minim  re- 
presents about  1+5  grain  of  phosphorus  (United  States 
Dispensatory).  Phosphorated  oil  should  be  clear  and 
with  a  decided  taste  and  smell  of  phosphorus,  and  the 
few  drops  which  will  constitute  a  dose  (see  remarks  on 
dosage,  above)  may  be  given  in  capsule  or  in  emulsion, 
flavored  by  a  trace  of  oil  of  peppermint,-or  of  gaultheria, 
or  of  hitter  almond.  The  officinal  almond  mixtun  forms 
a  convenient  vehicle  for  an  emulsion,  flavored  as  just  de- 
scribed. Phosphorated  oil  must  be  kept  in  small,  glass- 
Btopped  vials  in  a  cool  place,  and  the  phosphorus  keeps 
best  when  the  \ials  are  completely  full. 

;  Phosphori,  Pills  of  Phosphorus.  Phosphorus 
is  dissolved  in  chloroform  by  gentle  heat  and  the  solu- 
tion added  to  a  mixture  of  acacia  and  altha-a  in  a  mortar. 
A  little  glycerin  and  a  little  water  an-  next  poured  on, 

and  the  whole  rapidly  1. eaten  to  a  pill-ma-s,  which  is  im- 

mediatelj  cut  up  into  the  proper  number  of  pills.  Bach 
1 » i  1 1  is  then  coated  with  a  solution  of  balsam  of  tolu  in 
Stronger  ether,  and  when  the  coating  is  dry  the  pills  an; 

put  up  in  well  stopped  bottles.  These  pills  contain,  each, 
0.0006  Gm,  (,;,,,  grain)  of  phosphorus,  and  from  one  to 
five  pills  will  constitute  a  dose  (see  remarks  on  dosage, 
above), 

Dnofficinal,  but  well-known  and  much  used,  is  an 
alcoholic  solution  of  phosphorus  devised  by  Aahburton 
Thompson,  of  England,  and  commonly  called  Thompt 

tion  of  Phosphorus.  It  i-  prepared  as  follows:  One 
grain  (0.065  Gm  |  of  phosphorus  is  dissolved  in  five 
fluidrachms  (16.00  Gm  lute  alcohol  by  the  aid  of 

heat,  and  the  solution  added  to  a  warmed  mixture  Of  one 

and  a  half  fluidouuee  (56.25  Gm.)  of  glycerin  and  two 
fluidrachms  (6.68  Gm  i  of  alcohol.  When  the  resulting 
mixture  has  cooled,  forty  minims  (2  12  Gm  )  of  spirit 
of  peppermint  is  added.  The  preparation  should  be  a 
bright,  dear,  colorless  solution, -n  herein  the  odor  and  taste 
a.. -ph.. in-  an-  almost  completely  masked  by  the  pun- 


•  In  calculating  thi  luivakuu  regard  has  been  pa  id 

specific  gravu  n  oil  Quids, 


of  the  alcohol  and  peppermint  It  i-  essentia]  that 
the  alcohol  used  to  dissolve  the  phosphorus  he  literally 
dbsoluU  ;  and  in  such  case  the  preparation,  if  kept  in 
well  filled  and  well  stopped  bottles  out  of  the  light,  will 
keep  unaltered  long  enough  for  the  treatment,  of  u 
average  case.  If  all  the  phosphorus  be  and  remain  dia. 
-..hi  d.  the  solution  contains  0.003  Gm.  (one-twentieth  of 

n.  nearly)  in  four  cubic  centimetres  (one  tlui- 
drachm) — a  scant  teaspoonful.  The  dose,  averaging  from 
one  third  to  one  small  teaspoonful,  is  best  taken  clear,  hut 
if  too  sharp  in  that  condition,  may  be  taken  in  water,  the 
mixture  to  be  made  only  at  the  time  "I  each  administra- 
tion. 

Under  no  circumstances  should  phosphorus  bi 
scribed  as  an  ingredient  of  extemporaneous  composite 

inal  mixl  ill  i  -. 

Zinc  Phosphide:  Zn  P..  A  peculiar  compound  of 
phosphorus,  which  practically  amounts  to  a  medicinal 
preparation  of  the  (lenient  itself,  is  what  is  officinal  in 
the  V.  S.  Pharmacopoeia  under  the  title  Zinei  Ph.,*. 
phidum,  Phosphide  of  Zinc.  This  compound  is  po 
by  direct  union  of  iis  ingredients,  and  appears  as  "mi 
nutely  crystalline,  friable  fragments,  having  a  metallic 
lu-tre  on  the  fractured  surfaces,  or  a  grayish-black 
powder,  permanent  in  the  air.  having  a  faint  odor  ami 
taste  of  phosphorus,  insoluble  in  water  or  alcohol,  but 
completely  soluble  in  hydrochloric  or  sulphuric  acids, 
with  evolution  of  phosphoretted  hydrogen.  \Vhensti 
heated,  with  exclusion  of  air,  the  salt  units  and  is  com- 
pletely volatilized.  If  healed  for  some  time  in  the  air.  it 
is  partially  converted  into  phosphate  of  zinc  "i  V  S.  Ph. I. 
Zinc  phosphide  must  be  kept  in  small  gla  1  vials. 

'1  hi-  compound  is  lacking  in  the  vigorously  irritant 
action  of  phosphorus,  yet,  even  in  therapeutic  doses,  may 
easily  upset  the  stomach  and  even  excite  vomiting. 
its  ready  decomposition  by  acid-  it  yields,  in  the  stomach. 
some  medicinally  active  condition  of  phosphorus,  and 
it-  administration  i-  therefore  followed  by  similar  thera- 
peutic results  to  those  attained  by  the  use  of  the  ml 
combined  element  The  phosphide  is,  however,  not  as 
certain  as  preparations  of  phosphorus  itself,  and  is  pre!>- 
ably  most  commonly  turned  to  as  a  last  resort  i: 
where  phosphorus  persistently  disagrees.  Zinc  phos- 
phide contains  one-fourth  of  its  weight  of  phosphorus, 
and  the  dose  therefore  ranges  from  0.003  Gm.  (one-twen- 
tieth of  a  grain)  to  0.016  Gm.  (one-fourth  of  a  grain). 
It  may  he  g^ven  in  pill-form,  and,  unlike  phospl 
tin-  compound  may  be  prescribed  in  combination  with 
other  medicines,  avoiding  only  acids,  which  decompose 
it.  After  Bwallowing,  however,  the  certainty  of  medici- 
nal action  will  be  enhanced  by  effecting  this  same  de- 
composition through  the  agency  of  an  acid  draught,  such 
as  lemonade  or  a  bttle  vinegar.  The  most  disagri 
features  of  the  drug  are  a  tendency  to  eructations  of 
phosphoretted  hydrogen  and  to  disturbance  of  the  stom- 
ach. "With  the  larger  of  the  doses  mentioned  above  nau- 
sea is  not  at  all  unlikely.  Edward  Curtis. 

'  Wcgner  :  Virchow's  Archiv,  June  23,  Is?'.'. 

Phillips's   Materia  Medica  and   Therapeutics,   Inorganic  Sub- 
stances, p.  51. 
'  Note  en   the  Administration  of   Phosphorus,  E.  R.  Squibb,  M.D., 
ings  of  the  Am.  Pharmaceutical  Aas'n  for  ls'7ii,  and  pamphlet, 
Philadelphia,  is". 

PHOSPHORUS,  POISONING  BY.  Phosphorus  as- 
sumes two  allotropie  modifications  which  differ  widely 
from  eacli  other  in  their  physical  and  chemical  proper- 
tie-  and  in  their  physiological  action. 

1.  Common  phosphorus,  when  pure  and  recently 
made,  is  a  colorless,  transparent  solid  ;  but  ordinarily  it 
ha-  a  faint-yellow  lint  and  is  translucent.  At  low  tem- 
peratures ii  'is  hard  ami  brittle,  but  at  ordinary  tempera- 
tures it  is  soft,  like  wax,  and  at  44  ('.  melts,  forming  a 
pale-yellow,  oily  liquid.  It  is  the  most  combustible  of 
the  elements.  Heated  in  the  air.  it  takes  tire  at  a  temper- 
ature of  about  »>n  ('..  or  even  at  much  lower  tempera- 
tures in  the  presence  of  certain  oxidizing  agents,  and 
slowly  combines  with  the  oxygen  <>f  the  air  at  the  ordi- 
nary temperature.  It  is  therefore  always  kept  under 
water.     It  is  luminous  in  the  dark,  and  evolves  fumes 
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which  possess  a  characteristic  garlic-like  odor.  The 
luminosity  is  prevented  by  certain  gases — for  example, 
sulphuretted  hydrogen— and  by  the  vapors  of  certain 
liquids,  such  as  ether,  alcohol,  turpentine,  etc.  Com- 
mon phosphorus  is  nearly  insoluble  in  water  (100  grams 
of  water  at  a  temperature  of  36°  to  40°  C. .  dissolve,  accord- 
ing to  Hartmann,  0.227  milligram  phosphorus),  slightly 
soluble  in  alcohol  and  ether,  a  little  more  soluble  in  fixed 
and  volatile  oils,  especially  with  the  aid  of  heat,  and 
freely  soluble  in  sulphurous  chloride  or  carbon  disul- 
phide.  It  comes  into  the  market  in  the  form  of  cylin- 
drical sticks.  These,  under  the  influence  of  air  and 
light,  become  covered,  when  kept  under  water,  with  a 
white  crystalline  incrustation.  Under  the  long-contin- 
ued action  of  direct  sunlight  they  become  red. 

2.  Red  or  amorphous  phosphorus  is  obtained  by  heal- 
ing ordinary  phosphorus  to  a  temperature  of  about  210' 
C.,  in  an  atmosphere  of  carbon  dioxide,  or  some  other  in- 
ert gas.  It  is  a  reddish-brown,  amorphous  powder,  taste- 
less, odorless,  and  insoluble  in  those  solvents  which  dis- 
solve ordinary  phosphorus.  "When  pure,  it  is  not  ignited 
by  friction,  and  may  be  heated  in  the  air  to  240°  C.  with- 
out taking  tire  ;  but  at  a  slightly  higher  temperature  it  is 
reconverted  to  common  phosphorus  and  inflames.  While 
ordinary  phosphorus  is  a  powerful  poison,  red  phos- 
phorus, if  pure,  appears  to  be  entirely  destitute  of  poison- 
ous properties  (De  Vry,  Renault  and  Delafond,  Causse, 
Chevallier,  and  others). 

Other  allotropic  modifications  of  phosphorus  which 
have  been  described  are  unimportant  in  this  connection. 
Of  the  compounds  of  phosphorus,  phosphuretted  hydro- 
gen and  phosphide  of  zinc  arc  poisonous,  but  are  not 
likely  to  become  the  subject  of  medico-legal  investiga- 
tion. 

Phosphorus  is  employed  chiefly  in  the  manufacture  of 
matches.  These  are  tipped,  first  with  sulphur,  wax,  or 
paraffin,  and  then  with  a  mixture  of  phosphorus,  an  oxi- 
dizing agent,  and  frequently  some  coloring  matter,  made 
into  a  paste  with  glue.  The  phosphorus  in  the  mixture 
usually  amounts  to  six  or  seven  per  cent.  Phosphorus 
also  enters  into  the  composition  of  many  rat-pastes. 
These  usually  contain  about  one  and  one-half  to  four  per 
cent,  of  phosphorus,  mixed  witli  such  substauces  as  meal, 
butter,  sugar,  etc.  A  comparatively  small  amount  of 
phosphorus  is  used  in  medicine,  in  the  laboratory,  and  in 
the  preparation  of  a  few  important  compounds. 

Acute  Poisoning. — Cases  of  acute  phosphorus-poison- 
ing have  been  very  numerous  in  France,  Germany,  and 
Austria,  since  the  year  1850.  In  England  and  in  this 
country  they  have  been  comparatively  rare,  and  chiefly 
suicidal  or  accidental ;  the  latter  occurring  usual \y  among 
children,  as  a  result  of  sucking  the  ends  of  matches. 
Matches  are  the  most  frequent  source  of  phosphorus- 
poisoning,  whether  accidental,  suicidal,  or  criminal.  In 
criminal  and  suicidal  cases,  the  mixture  obtained  by  soak- 
ing the  ends  in  some  article  of  drink,  such  as  milk,  tea, 
coffee,  etc.,  is  usually  employed.  Next  to  matches,  rat- 
pastes  have  been  the  most  frequent  source  of  phosphorus- 
poisoning.  Cases  of  poisoning  by  solutions  of  phos- 
phorus (medicinal  preparations)  and  by  phosphorus  iu 
substance  are  recorded,  but  the  number  is  small. 

Symptoms. — The  ingestion  of  a  poisonous  dose  of  phos- 
phorus is  usually  followed  by  an  immediate  eructation  of 
gas  which  has  the  peculiar,  disagreeable  taste  of  phos- 
phorus, and  which  is  luminous  if  viewed  in  the  dark. 
This  may  be  followed  very  soon  by  a  sensation  of  heat 
iu  the  throat,  oesophagus,  and  stomach,  and  by  nausea  and 
vomiting.  Usually,  however,  no  severe  symptoms  make 
their  appearance  under  five  or  six  hours  ;  sometimes  not 
for  twelve,  eighteen,  or  twenty-four  hours.  The  patient 
will  then  complain  of  a  sensation  of  heat  or  pain  in  the 
region  of  the  stomach,  a  general  feeling  of  malaise,  loss 
of  appetite,  and  thirst.  These  are  followed  by  nausea 
and  vomiting.  If  the  vomited  matters  contain  phos- 
phorus, they  have  a  characteristic  odor,  and  are  lumi- 
nous in  the  dark.  The  interior  of  the  mouth  and  throat 
may  be  luminous  if  viewed  in  the  dark  ;  and  luminosity 
of  the  breath  has  been  observed.  The  odor  of  phos- 
phorus is  usually  perceptible  in  the  breath.     If  vomiting 


has  taken  place  early,  and  the  poison  has  thereby  been 
completely  removed  from  the  stomach,  or  if  the  dose  has 
been  small,  the  patient  may  recover  withoul  experiencing 
any  further  symptoms.  In  severe  eases  of  poisoning, 
however,  frequent  and  violent  vomiting  lasts  for  a  day 
or  two  ;  the  vomitus  consisting  of  mucus  and  bile,  and 
occasionally  containing  blood.  The  pain  spreads  over 
the  whole  abdomen,  which  becomes  tender  to  pressure. 
The  stools  may  be  normal ;  but  there  is  generally  diar- 
rhoea, sometimes  constipation.  In  some  eases  the  feces 
have  the  odor  of  phosphorus  ;  and,  if  they  contain  parti- 
cles of  phosphorus,  they  are  luminous  in  the  dark.  There 
is  usually  more  or  less  febrile  disturbance.  The  pulse 
and  temperature  do  not,  however,  vary  much  from  the 
normal  during  the  firsi  day  or  two,  neither  is  there  at 
this  time  much  change  in  the  character  and  quantity  of 
the  urine.  At  times,  however,  the  amount  of  urine  is 
diminished. 

In  a  certain  number  of  cases  the  symptoms  just  de- 
served are  very  severe,  and  are  followed  by  collapse  and 
death  within  a  few  hours.  In  the  majority  of  fatal  cases, 
however,  the  gastro-intestinal  symptoms,  with  the  excep- 
tion of  more  or  less  pain,  cease  on  the  second  or  third 
day,  and  the  patient  is  apparently  convalescent ;  but  after 
a  day  or  two,  usually  on  the  third  or  fourth  day  after  the 
ingestion  of  the  poison,  further  symptoms  make  their  ap- 
pearance. These  secondary  symptoms  vary  greatly  in 
their  character  and  severity,  and  in  the  rapidity  with 
which  they  lead  to  a  fatal  result.  Jaundice  is  usually 
the  first  of  these,  and  is  rarely  absent  except  in  those 
cases  which  pursue  a  very  rapid  course.  It  usually  ap- 
pears first  in  the  conjunctiva,  and  spreads  with  more  or 
less  rapidity  over  the  whole  body.  With  severe  cases  of 
jaundice  there  is  urticaria.  Enlargement  of  the  liver  can 
now  be  detected,  and  this  organ  usually  continues  to  in- 
crease in  size  till  death  takes  place,  though  occasionally, 
as  death  approaches,  there  is  an  apparent  diminution  in 
size.  The  abdominal  pains  increase  and  vomiting  again 
comes  on — the  vomited  matters  frequently  containing 
more  or  less  blood.  The  stools  majr  be  normal,  but  are 
often  diminished  in  frequency,  and  usually  light  col- 
ored. The  pulse  frequently  rises  to  120  or  130  beats  per 
minute,  but  later  it  becomes  weak  and  slow,  and  finally 
is  scarcely  perceptible.  There  is  not  usually  much  vari- 
ation in  the  temperature.  Lebert  and  Wyss  have  noticed 
a  temperature  as  high  as  41.9°  C.  shortly  before  death  ; 
and  sometimes  just  before  death  there  is  a  noticeable  fall 
in  the  temperature — in  one  case  to  31.2°  C.  (Battmann). 
This  class  of  cases,  in  which  the  symptoms  are  chiefly 
irritant,  is  the  most  common.  The  patient  in  fatal  cases 
dies  usually  in  a  state  of  coma. 

In  some  cases  of  phosphorus-poisoning  hemorrhagic 
symptoms  are  very  prominent.  These  comprise  abun- 
dant bloody  vomitings,  bloody  stools,  and  haemorrhages 
from  the  nose,  mouth,  throat,  uterus,  etc.  When  preg- 
nancy exists,  abortion  or  miscarriage  almost  invariably 
takes  place.  The  blood  becomes  fluid,  and  there  are 
numerous  extravasations  beneath  the  skin  and  mucous 
membranes. 

In  another  class  of  cases  the  effects  of  the  poison  may 
be  manifested  by  nervous  symptoms,  such  as  severe  head- 
ache, disturbances  of  sight  and  hearing,  difficulty  of 
speech,  sensation  of  numbness  or  tingling  in  the  limbs, 
dizziness,  faintiug,  etc.  There  is  great  prostration.  The 
patient  falls  into  a  state  of  stupor,  and  is  aroused  only 
with  difficulty.  A  prominent  symptom  in  this  class  of 
cases  is  delirium,  which  is  usually  mild,  but  occasionally 
of  a  violent  character.  The  patient  ultimately  falls  into 
a  state  of  coma  or  collapse.  Death  may  be  preceded  by 
convulsions. 

Cases  of  phosphorus-poisoning  are  frequently  divided 
into  three  classes  according  to  the  prevailing  character 
of  the  symptoms.  Symptoms  characteristic  of  all  these 
three  forms  may,  however,  be  met  with  in  the  same  case. 

The  urine  is  almost  invariably  affected  in  the  later 
stages  of  phosphorus-poisoning.  It  is  usually  dimin- 
ished in  amount,  and  is  albuminous.  After  jaundice  has 
set  in,  it  is  colored  a  dark  brown,  or  green,  contains  bile- 
pigments  and  bile-acids,  and  may  contain  an  abundant 
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Bedimenl  i  omposed  "f  epithelium  cells,  casts,  and  blood- 
corpuscles,  l.iui  in  and  tyrosin  are  occasionally  met 
with  Sarco  lactic  acid  appears  to  b.  a  constant  constit- 
uenl  The  urea  Is  al  times  increased,  al  times  dimin- 
ished, Bchultzen  and  Riess  Btate  thai  the  urea  Frequently 
disappears  just  before  death,  and  thai  a  Bubstance  very 
similar  in  peptone  appears  in  its  place.  Leber!  and  \V\  ss 
have  observed  cases  ol  poisoning  in  which  there  was  com- 
plete anuria,  lasting  for  twenty-four  hours  or  more. 

In  cases  of  phosphorus  poisoning,  the  phosphorus  has 
been  almost  without  exception  introduced  into  the  sys 
tern  by  way  of  tbi  oacb  Experiments  on  animals 
Bhow  thai  its  effects  are  the  same  when  introduced  by 
other  channels.  Landerer  relates  a  fatal  case  of -poison 
caused  bj  the  introduction  of  the  ends  of  matches 
into  the  rectum  of  a  bo\  aged  fifteen;  and  a  case  is  re- 
ported in  which  the  inhalation  of  the  vapor  of  phos 
phorus  caused  death  within  a  week. 

/'       o    ■      This  is  unfavorable.     Cases  characterized 

i  a  In  ays  end  fatally  ;  while 

those  which  promise  t"  pursue  a  mild  course  are  by  no 
means  certain  to  terminate  favorably.  Of  76  cases  col 
lated  by  Falck,  12  ended  fatally.  Of  108  collated  by 
B(  hraube,  90  terminated  in  death.  Death  may  take  place 
suddenly  from  collapse,  but  mure  commonly  the  patient 
falls  into  a  state  of  coma,  and  death  follows  from  gradual 
failure  of  the  respiration  and  circulation.  In  cases  in 
which  the  phosphorus  acts  chiefly  on  the  blood,  di 
ni:i\  result  from  exhaustion  caused  by  loss  of  blood.  Ex- 
ceptionally, very  seven-  cases  recover.  The  symptoms 
disappear  very  slowly,  however,  and  recovery  is  usually 
in ii  complete  for  several  weeks.  Paralyses  of  the  ex- 
tremities have  been  observed  as  sequels  (Gallavardin, 
Bollinger,  <  tppolzer). 

fatal  /'<  /<•"/.  —  In  more  than  sixty  per  cent,  of  the  fatal 
cases,  death  has  taken  place  in  from  two  to  six  days. 
The  shortest  period  recorded  i<  half  an  hour  (quoted  by 
Dr.  Habershon).  In  about  ten  per  cent,  of  the  cases  thus 
far  reported,  death  has  taken  place  in  from  twelve  to 
twenty  four  hours  ;  in  fifteen  to  twenty  per  cent.,  seven 
to  fourteen  days  have  elapsed  before  a  fatal  result  has 
occurred.  The  most  protracted  case  which  we  remem 
ber  to  have  seen  recorded  is  one  related  by  Orfila,  fatal 
on  the  seventeenth  day. 

fatal  Dose.  —  It  is  only  exceptionally  that  the  amount 
of  phosphorus  actually  taken  in  cases  of  poisoning  is 
known.  The  minimum  fatal  dose  cannot  therefore  be 
stateil  with  accuracy.  It  varies  with  the  form  in  which 
the  poison  has  been  taken.  Phosphorus  in  solution  or  in 
the  finely  divided  form  is  much  more  active  than  phos- 
phorus in  substance.  In  the  finely  divided  form.  0.065 
gram  (1  grain)  or  thereabout  is  usually  considered  a  dan- 
gerous if  not  fatal  dose  for  an  adult.  A  much  smaller 
quantity  would  prove  fatal  to  a  child.  A  case  is  recorded 
in  which  7.5  milligrams  (J-  grain)  proved  fatal  to  an  adult 
(Lobel).  This  is  the  smallest  fatal  dose  recorded  for  an 
adult.  Galtier  quotes  the  case  of  a  woman  who  took  60 
milligrams,  in  divided  doses,  in  four  days;  she  died 
three  daj  s  after  the  last  dose  of  80  milligrams.  Doses  of 
15  to  mi  milligrams  have  produce. 1  serious  symptoms  in 
adults.     Kessler  relates  a  case  in  which  20  milligrams 

was  fatal  in  three   or    tour  hours   to  a   child   seven  weeks 

old.  Quantities  not  much  exceeding  0. 1  gram  (1.5  grain) 
have  proved  fatal  in  several  cases.  On  the  other  hand, 
recovery  has  taken  piai  e  ait.  r  large  doses,  probably  as  a 
result  of  early  vomiting;  for  example.  'J  grams  (30.8 
grains)  in  the  form  of  paste  (Macevan)  ;  the  ends  of  five 
hundred  matches,  equal  to  rather  less  than  0.82  gram  (6 
grains)  ol  phosphorus  (quoted  by  Dr.  Taylor);  the  ends 
of  two  thousand  mat.  h. is,  estimated  to  contain  1.2  gram 
(18.5  grains)  ol  phosphorus  (Blaschko),  Th.  effects  oi  a 
given  number  of  matches,  or  of  a  given  quantity  of  rat- 
paste,  necessarilj  vary,  since  the  amount  of  phosphorus 
contained  in  them  is  by  no  means  constant.     Gunning 

estimated  the  amount  on  the  ends  of  ten  different  sorts  of 
matches,  it  varied  between  12  and  62  milligrams  (aver- 
age, '■'>>> '.»  milligrams)  for  each  one  hundred  ends.     Son- 

liciisehein    states    that    the   amount    of   phosphorus    Varies 

hetw  een  0.097  and  i  "  I  eram  for  each  one  hundred  ends. 


The  effects  <>f  matches  will  also  vary  according  as  the 
liquid  in  which  they  have  been  macerated  is  stirred  or 
not  as  a  preliminary  to  its  ingestion.     If  it  is  not,  the 
greater  part  of  the  phosphorus  remains  at  the  botl 
the  vessel.     Wharton  and  Stille  quote  a  case  of  a  child, 
two  and  a  half  years  of  age,  who  died  from  swallowing 
the  phosphorus  containi  d  on  eight  matchi  s  ;  and  another 
Case  of  a  child,  two  months  old.  who  was  said  to  have  died 
from  the  effects  of  two  such  matches.     Tin-  phos; 
from  one  hundred  matches  has  caused  death  in  tiv. 
(Mering) ;   while  that  from  ten  to  fifty  matches  has 
duced  si  '  ere  bj  mptoms. 

Post-mortem  Appearances.  —  Fatly  degeneration  of  the 
liver,  kidneys,  heart,  and  epithelium  of  the  gastric  glands, 
.  alargemenl  of  the  livi  r,  and  hemorrhages  into  the  skin 
and  serous  and  mucous  m<  mbrancs  are  the  characteristic 
appeal  erved  in  cases  of  phosphorus-poisi 

I  hies,  death  has  taken  place  early,  there  is  able 
w  ays  a  yellow  discoloration  of  the  skin  and  conjuni  I 
and  there  are.  in  some  cases,  ha  morrhages  into  the  skin. 
When  tin-  bo.lv  is  opened  the  odor  of  phosphorus  rnaj 
eived.  There  is  usually  nothing  noticeable  in  the 
mouth,  throat,  and  us,  iphagus.  Th.-re  may  be  evil 
of  local  irritation  in  the  stomach  and  intestine! — such  us 
redness  and  injection  of  the  mucous  membrane,  and  even 
ulcerations  in  rale  cases.  Hut  these  are  mote  common 
in  the  rapidly  fatal  cases,  and  in  anj  event  an-  not  con- 
stant. The  mucous  membrane  ol  the  stomach  is  swollen 
and  cloudy,  owing  to  fatty  degeneration  of  the  cells  of 
tic  glands (gastro-adenitis).  The  elands  are  swol- 
len, and  the  cells  tilled  with  dark  granular  matter,  anil 
later  with  distinct  fat-drops.  The  cells  may  ultimately 
break  dow  n  and  a  granular  detritus  remain.  Similar  ap- 
pearances maybe  observed  in  the  intestines,  especially 
in  the  duodenum.  This  degeneration  is  not  due  to  the 
local  action  of  the  poison  ;  for  it  is  present  when  the 
phosphorus  has  been  introduced  into  the  system  by  other 
channels  than  the  mouth.  There  maybe  ha?mon 
into  the  mucous  membrane  of  the  stomach  and  intestines. 
The  contents  of  the  stomach  and  intestines  may  be 
bloody,  and,  in  cases  of  rapidly  fatal  poisoning,  may 
have  the  odor  of  phosphorus  and  appear  luminous  if 
viewed  in  the  dark.  Fatty  degeneration  of  the  liveris.i 
constant  result  id'  the  action  of  phosphorus,  and  may  be 
of  a  high  grade  within  twelve  or  fifteen  hours.  This 
Organ  is  usually  very  much  enlarged  and  has  a  pale-yet 
low  or  deep-yellow  color.  Upon  microscopical  exami- 
nation, the  liver-cells  throughout  the  whole  lobule  are 
found  tilled  with  minute  fat  drops.  According  to  some 
authorities  there  is  an  increase  of  the  interstitial  tissue  and 
a  proliferation  of  cells  in  this  tissue.  Other  authorities 
have  failed  to  observe  any  such  appearance.  That  such 
a  change  takes  place  under  the  influence  of  smaH 
continued  for  some  months  is  piev  en  by  Wegner's  experi- 
ments on  animals.  Ecchymoses  beneath  the  capsule  of 
the  liver,  or  along  the  course  of  the  vessels,  are  observed 
in  some  cases.  The  kidney s  are  enlarged  and  yellow  ; 
the  epithelium  of  the  tubules  highly  granular  or  fatty. 
There  may  beecchymoses  beneath  the  capsule  of  the  kid- 
neys, and"  blood  in  the  pelvis  ;  ecchymoses  beneath  the 
mucous  membrane  of  the  bladder,  and  bloody  urine  in 
tin-  bladder.  The  heart,  muscles  of  the  body,  and  the 
vv  alls  of  the  small  vessels  and  capillaries  are  all  in  a  state 
of  fatty  degeneration.  Ecchymoses  beneath  the  serous 
membranes,  such  as  the  pericardium,  endocardium,  and 
pleura,  are  common.  The  blood  is  usually  dark  and 
fluid.  If  death  has  taken  place  within  a  few"  hours,  the 
appearances  may  be.  for  the  most  part,  negative  to  the 
naked  eve.  It  is  probable,  however,  that  a  microscopi- 
cal examination  in  such  cases  would  furnish  evidences  of 
the  early  Btages  of  fatty  degeneration. 

Action. — Various  theories  have  been  prc- 
posed  in  explanation  of  the  poisonous  action  of  puOSJ 
phorus.  The  one  which  assumes  that  the  phosphorus  is 
oxidized  in  the  system  to  phosphorous  or  phosphoric 
a.id.  and  that  the  poisonous  effects  ale  due  to  these,  is  not 
satisfactory.  These  substances  may,  it  is  true,  be  formed, 
but  their  poisonous  action  is  too  slight  to  account  for  the 
symptoms.      That  phosphorus  inav   be  absorbed   as  such 


I'.  II 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Phosphorus. 
Phosphorus. 


as  evident,  since  it  is  slightly  soluble  in  water  and  still 
more  soluble  in  certain  animal  fluids,  especially  the  bile 
(Hartmaun);  and  that  it  is  absorbed  in  part  as  such  is 
proven  by  its  detection  in  the  blood  and  liver  (Husemann 
and  Marine,  Bamberger,  and  others)  ;  and  by  the  lumi- 
nosity of  the  breath,  observed  in  the  case  of  animals  poi- 
soned by  phosphorus  which  was  introduced  into  the 
stomach*  the  ccsophagus  having  been  previously  tied. 
Bamberger  has  also  demonstrated  that  phosphorus  is  vola- 
tile at  the  temperature  of  the  body  and  that  its  vapors 
pass  through  animal  membranes.  lie  also  found  that 
defibrinated  blood,  when  separated  from  the  vapors  of 
phosphorus  by  an  animal  membrane,  quickly  becomes 
saturated  with  phosphorus. 

Dy  ikowsky's  experiments  confirm  the  theory  of  Sehu- 
Chardt,  that,  phosphorus  is  converted  into  phosphuretted 
hydrogen  either  in  the  intestine  or  in  the  blood.  Its 
action  when  in  the  blood  is  not,  however,  clear.  The 
small  quantity  sufficient  to  cause  death  renders  it  prob- 
able that  it  does  not  act  simply  as  a  deoxidizer.  It  is 
certain  that  it  interferes  with  the  process  of  oxidation 
within  the  body,  and  that,  there  is,  at  the  same  time,  an 
increased  decomposition  of  the  albuminous  substances  in 
the  body. 

The  presence  of  bile-acids  in  the  urine  shows  that  the 
jaundice  is  caused  by  the  reabsorption  of  the  bile,  de- 
pendent on  occlusion  of  the  bile-ducts,  and  not  by  an 
arrest  of  the  secretion.  Kohts  believes  that  the  occlusion 
is  usually  due  to  duodenitis  involving  the  common  duct, 
while  Wyss,  Alter,  and  Ebstein  believe  that  the  jaundice 
is  caused  by  a  catarrhal  inflammation  of  the  minute  gall- 
ducts.  Riess  states  that  he  has  never  observed  such  in- 
flammation. The  haemorrhages  probably  depend  upon 
the  fatty  degeneration  of  the  wTalls  of  the  small  blood- 
vessels and  capillaries. 

Treatment. — The  first  indication  is  to  remove  the  poi- 
son from  the  stomach,  if  possible,  and  thus  prevent  its 
absorption.  The  stomach-pump  should  therefore  be  em- 
ployed ;  or  vomiting  should  be  induced  by  emetics.  As 
an  emetic,  sulphate  of  copper  occupies  the  first  place, 
since  it  not  only  acts  as  an  emetic  but  also  as  an  anti- 
dote. Phosphorus  in  contact  with  soluble  salts  of  copper 
immediately  becomes  black,  owing  to  the  formation  of 
phosphide  of  copper.  This  compound,  according  to 
Marine  and  Husemann,  has  no  injurious  action.  After 
vomiting  has  been  induced,  the  sulphate  should  be  ad- 
ministered frequently  in  such  doses  as  the  stomach  will 
retain.  Bamberger  gives  the  carbonate  of  copper  pref- 
erence over  the  sulphate  as  the  antidote.  It  should  be 
administered  in  doses  of  0.25  to  0.5  gram  (gr.  iv.  ad  viij.) 
every  half-hour,  with  a  little  dilute  acetic  acid.  If  the 
poison  has  passed  into  the  intestines  a  purgative,  as  mag- 
nesium sulphate,  is  demanded.  All  fats  and  fixed  oils 
should  be  avoided,  both  as  medicines  and  as  foods,  during 
the  whole  progress  of  the  case,  since  phosphorus  is  soluble 
in  these  and  its  absorption  is  thus  favored. 

Oil  of  turpentine,  which  was  first  recommended  by  An- 
dant  in  1S(JS  as  an  antidote  in  acute  phosphorus-poison- 
ing, lias  been  used  largely  in  experiments  on  animals,  and 
with  varying  results.  Experiments  of  Jonas,  Yetter,  and 
Kohler  have  demonstrated  that  the  pure  oil  is  not  an  an- 
tidote, but  that  the  impure  oil,  which  contains  oxygen, 
is  antidotal — first  oxidizing  the  phosphorus  and  then  con- 
verting it  to  a  crystalline  substance,  called,  by  Kohler, 
turpentine-phosphorous  acid.  Kohler  states  that  one  part 
of  the  oil  is  more  than  sufficient  to  neutralize  the  effects 
of  0.01  part  of  phosphorus.  Its  administration  should 
be  continued  for  several  days  after  the  ingestion  of  the 
poison.  Bamberger,  however,  claims  that  the  copper 
salts  are  more  efficient  as  an  antidote,  since  their  action 
is  much  more  rapid  than  that  of  the  oil  of  turpentine. 

Eulenburg  and  Void  have  demonstrated  that  a  solution 
of  phosphorus  in  oil  is  deprived  of  all  its  phosphorus 
by  nitration  through  animal  charcoal.  They  therefore 
recommend  the  use  of  the  latter  as  an  antidote  after 
vomiting  has  been  induced.  Thiernesse  and  Casse  claim 
to  have  obtained  good  results,  in  experiments  on  animals, 
by  the  slow  injection  of  oxygen  into  the  veins  ;  also,  in 
cases  of  poisoning  in  man,  by  the  internal  administration 


of  oxygenated  water.  After  the  poison  has  been  ab- 
sorbed the  treatment  must  be  wholly  symptomatic. 

Chemical  Analysis. — The  substances  which  should  be 
submitted  to  analysis  are  :  (1)  During  the  life  of  the  pa- 
tient, the  vomitus,  faeces,  urine,  and  suspected  articles  of 
food  ;  (2)  after  death,  the  contents  of  the  stomach  and  in- 
testines, the  blood,  and  the  organs  of  the  body — prefer- 
ably the  liver.  The  presence  of  phosphorus  in  organic 
mixtures  may  often  be  detected  by  the  characteristic 
odor.  This  may,  however,  be  concealed  in  the  presence 
of  certain  substances,  such  as  rum  and  coffee  (Dannen- 
berg),  mustard,  coffee,  smoked  meat,  highly  seasoned 
food  and  beverages,  medicines  containing  odorous  gum- 
resins,  volatile  oils,  and  camphor  (Hoffman).  According 
to  Wormier,  the  odor  was  concealed  when  comparatively 
large  amounts  of  the  poison  were  added  to  animal  mixt- 
ures which  were  undergoing  putrefaction.  The  sub- 
stances should  be  examined  in  regard  to  their  luminosity 
in  the  dark.  If  putrefaction  has  commenced,  they  should 
be  acidulated  with  dilute  sulphuric  acid,  and,  while  under 
examination,  should  be  stirred,  with  gentle  heating.  A 
careful  examination  should  be  made  for  particles  of  phos- 
phorus. If  found  they  are  easily  recognized  by  their  phys- 
ical appearance,  odor,  luminosity,  inflammability,  and 
chemical  tests.  If  phosphorus  has  not  been  detected  by 
this  preliminary  examination,  some  one  or  more  of  the 
following  methods  must  be  employed. 

Scherer's  reaction  :  This  may  be  employed  as  a  pre- 
liminary test.  It  is  based  upon  the  fact  that  free  phos- 
phorus, as  well  as  phosphorous  acid,  decomposes  silver- 
nitrate  solution,  with  the  production  of  phosphoric  acid 
and  metallic  silver.  The  best  method  of  employing  this 
test,  according  to  Hager,  is  the  following:  The  sus- 
pected substances  are  mixed  with  a  little  basic  acetate 
of  lead  solution,  in  order  to  neutralize  any  sulphuretted 
hydrogen  which  may  be  present  ;  a  portion  of  the  mixt- 
ure is  then  placed  in  a  flask,  and  shaken  vigorously  with 
ether  ;  the  flask  is  then  closed  with  a  cork,  to  the  under- 
surface  of  which  is  suspended  a  piece  of  paper  moistened 
with  silver-nitrate  solution  ;  the  flask  is  then  placed  in  a 
dark  place.  The  paper  will  become  blackened  in  from 
a  few  minutes  to  half  an  hour,  even  if  the  quantity  of 
phosphorus  present  is  very  minute.  Other  vapors  blacken 
silver-nitrate  solution  ;  the  paper  should  therefore  be 
digested  with  a  small  quantity  of  hot  water,  the  silver 
separated  from  the  solution  by  hydrochloric  acid  and 
filtration,  and  the  filtrate,  after  concentration,  tested  tri- 
phosphoric acid.  The  paper  employed  must  be  free 
from  phosphates.  This  reaction  is.  according  to  Dragen- 
dorff,  so  characteristic  that,  if  obtained,  there  is  no  neces- 
sity for  further  examination. 

Mitschcrlich's  Method  :  This  is  the  most  delicate  method 
known  for  the  detection  of  uncombined  phosphorus. 
The  suspected  material,  previously  diluted  with  water  if 
necessary,  is  acidulated  with  dilute  sulphuric  acid  and 
distilled,  the  vapors  evolved  being  conducted  through  a 
glass  tube  surrounded  by  a  condenser.  The  vapors  are 
condensed  when  they  reach  the  cool  part  of  the  tube,  and 
are  luminous  when  viewed  in  the  dark  if  phosphorus  is 
present.  The  operation  should  be  conducted  in  a  dark 
room,  and  should  lie  continued  as  long  as  any  luminosity 
is  visible.  The  residue  in  the  flask  is  preserved  for  sub- 
sequent examination  by  the  Dusart-Blondlot  method. 
If  the  amount,  of  phosphorus  is  not  too  minute,  a  portion 
of  it  collects  in  the  receiver  in  the  form  of  globules.  A 
portion,  however,  always  undergoes  oxidation,  and  is 
found  in  the  distillate  as  phosphorous  acid.  This  oxida- 
tion is  prevented  if  the  acid  mixture  is  healed  in  a  flask 
through  which  a  slow  current  of  carbon  dioxide  is  being 
passed.  If  the  vapor  of  phosphorus  is,  under  these  cir- 
cumstances, conducted  into  a  solution  of  silver  nitrate, 
the  insoluble  phosphide  of  silver  and  phosphoric  acid  are 
formed.  If  the  phosphorus  in  the  mixture  to  be  exam- 
ined has  undergone  oxidation  the  method  of  Mitscherlich 
will  not  serve  for  its  detection  ;  the  substance  must  be 
examined  for  phosphorous  acid  by  the  method  next 
described.  The  phosphide  of  silver  obtained  as  just  de- 
scribed, and  the  distillate  containing  phosphorous  acid, 
may  be  examined  in  the  same  way.     If  the  material  to 
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beexamii  tins  substances  which  prevent  the  lu- 

minosity i>f  phosphorus,  such  a  thi  i    01  oil  of 

turpentine,  do  luminosity  is  perceived  as  long  as  these 
diviii  over,     Alcohol  and  ether,  being  verj  volatile,  soon 
pass  over,  and  Hum  the  luminosity  appears      The  lumi 
nosttj  Is,  however,  entirely  prevented  bj  oil  of  turpent 
and  ii  i-  interfen  d  w  Ith 

ne,   metallic  Bulphides  in  the   presence  of 
phuric  acid,  and  particularly  oil  of  wormseed  1 1  [off man  i, 

These  substances  do  no)   interfere  with  tli a  "i 

phorua  bj  the  pi  next. 

Dusarl  Blondlot  Method  :  Tli  'l  upon  tl 

thai   free  phosphorus,  phos]  I  cid,  and   I 

phides  of  silver  and  copper  form,  «  iih  nascent  bydro 

phosphuretted    hydi n,    which    burns    with    a   gi 

name      I  laration  of  free  phosphi  i  the 

nil  fluids  and  tissues,  as  a  preliminary  to  this  test, 
Dusarl  recommends  the  following  process  :  The  substam  i 
to  be  examined,  the  tissues  being  tirst  finely  divided, 
i-  treated  with  a  mixtu  -  ohol,  ether,  and  carbon 

disulphide,  in  which  i-half  per  cent,  of  Bulphur  has 

ly  dissolved.  The  mixture  is  added  in  suf 
ficieni  quantity  to  form  an  emulsion,  Any  phosphorus 
presenl  dissolves  in  the  carbon  disulphide,  and,  uniting 
with  the  sulphur,  forms  a  compound  of  phosphorus  and 
sulphur.  Alter  standing  twenty  four  hours  the  carbon- 
disulphide  mixture  is  decanted,  and  the  residue  treated 
a  second  and  a  third  time  in  the  same  manner.  The 
mixed  carbon  disulphide  liquids  are  quickly  filtered  into 
a  retort,  and  metallic  copper,  recently  reduced  by  hydro- 
gen, is  added  in  small  portions  until  the  las)  portion  re- 
mains brighl  after  warming  the  mixture  for  Nome  min- 
utes. After  standing  twenty  loin-  hours  the  mixture  is 
heated  on  a  water  bath  till  the carbon-disulphide  mixture 
has  distilled  over.  After  the  distillation  there  remains 
in  the  retort  a  little  water,  fatty  and  extractive  matters, 
and  the  copper  covered  with  the  compound  of  sulphur 
and  phosphorus. 

The  copper  is  collected  on  a  filter,  washed  with  alco- 
hol, and  then  w  it h  ether :  this  removes  the fal  and  leaves 
the  copper  compound  as  a  black,  brilliant  substance, 
which  is  not  perceptibly  acted  upon  when  exposed  to  the 
air.  It  may  be  preserved  in  the  dark  for  any  length  of 
time 

In  the  application  of  the  Dusart-Blondlot  method  the 

BUbStance  to  he  tested  for  free  phosphorus  or  phospho- 
rous acid,  or  the  phosphide  of  silver  or  copper  obtained 
its  has  been  described,  is  placed  in  a  flask  in  winch  pure 
hydrogen  is  being  evolved  by  the  action  of  dilute  sul- 
phuric acid  on  zinc.  The  escaping  gases  should  be 
passed  through  a  tube  containing  pumice-stone  mois- 
tened with  potassium  hydrate,  in  order  to  absorb  sulphu- 
i'i  iied  hydrogen,  and  the  delivery-tube  should  be  provided 
with  a  platinum  point.  The  evolved  gas,  conducted  into 
sihcr  nitrate  solution,  produces,  if  phosphuretted  hydro- 
gen is  present,  a  precipitate  of  phosphide  of  si  her  ;  wh<  a 
ignited  ii  burns  with  a  characteristic  green  color. 
Lipowitz's  Method:  This  is  based  upon  the  fact  that 

sulphur,  when  heated  with  tree  phosphorus,  combines 
With  the  hitler.  The  substance  to  be  examined  is  acidu- 
lated Slightly  with  sulphuric  acid,  and  boiled  for  half  an 
hour  in  a  retort    with  a  few    small    pieces  of   sulphur,  the 

distillate  being  collected  in  the  ordinary  waj  The  pieces 
of  sulphur  are  removed,  washed,  and  examined  with  ref- 
erence to  their  odor  and  luminosity  in  1  he  dark.  When 
thej   are   treated  with   Strong   nitric  acid,  the   phosphorus 

is  oxidized  to  phosphoi  ic  acid,  w  hich  may  be  recognizi  d 
by  appropriate  ir-ts  A  portion  of  the  phosphorus  usu- 
ally passes  over  into  the  distillate. 

Bastelaer's  Method:  Bj  this  method  the  author  claims 
that  phosphorus,  ii  present,  can  be  separated  in  a  state  of 

purity,  so  that  in  medico  legal  '  ases  it  can  be  taken  into 
court     as    the  icti.        The     slllislallcc.     with     the 

addition  of  water,  if  necessary,  to  render  it  sufficiently 
fluid,  should  i»  Bhaken  with  an  equal  volume  of  ether 
repeatedly  tor  four  or  five  hours,  the  ether  decanted, 

and  the  process  repeated  with    fresh    ether    two    or    three 

limes.  The  united  ethereal  fluids  should  then  be  allowed 
to  evaporate  spontaneously,  a  little  water  being  added 


toward    the  (lid  of   the  evaporation    in  order  to   pre 
contact  o|     the    phosphorus    with    the  air.      The  aipn 
liquid,   alter  the  evaporation  of  the  ether,  should  t] 
be    warmed    to    50    i  i    GO    <'..  which    will  cause   the  j 
tides  of  phosphorus  to  unite  together  in  the  form  oi 
(hop  ai  the   bottom  of   the  vessel   containing  tin 
while  a  lai  >n  of  the  fat,  which  lias  been 

by  tie  i  float   upon  the  surface  of  the  water. 

e  of  the  lai.  however,  remains  with  the  phosphoi 
ami    can    be    separated   from  it   by  shaking  with    sti 
ammonia  water  several   limes.     Then,    by    washing  'he 
phosphorus  with  dilute  sulphuric  acid,  and   finally  with 
water,  we  obtain  it  perfectly  pure,  and  with  its  charac- 
teristic physical  and  chemical  properties. 

If  the  phosphorus  in  the  substances  under  examination 
has    been   oxidized    to   phosphoric    acid,    the   meth 
described  will   fail  to  reveal  its  presence.     Tin   I 
this    acid    can    be    applied    after   the    destruction  of  the 
organic  matter.     But  in  the  absence  of  free  phosphi 
or  phosphorous  acid,  the  detection  of  phosphoric  acid 
phosphates,  even  in  excess,  cannot  be  considered  pi 
of  poisoning  by  phosphorus.     Experiments  which  have 
been  made  to  determine  whether,  under  the  influent  i 
putrefactive    processes,    the    phosphorus    contained    iu 
animal  and  vegetable  substances  may  be  set  free  or  i 
verted  to  phosphuretted    hydrogen,  and  thus  vitiate  the 
results  of  the  chemical  analysis,  have  thus  far  given  neg- 
ative results. 

Failuri    to  Detect  th   Poison. — In  cases  of   suspected 
phosphorus    poisoning    the    chemical    analysis   should 
always  be  made  immediately.      For  phosphorus  h 
strong  affinity  for  oxygen,  and  may  very  early  become 
oxidized     to    phosphoric    acid.       In     cases    which    have 
proved  fatal    in    lour  or  five  days,  there  i.s  often  a  failure 
to  delect  the  poison,  either  because  of  such  oxidation  or 
because   it  has  been  rapidly  eliminated.     In  .some  ci 
on   the  other  hand,  phosphorus  has  been   detected  after 
comparatively  long  periods.     Wharton  and  Stills  quota 
a  case  in  which  free  phosphorus  was  detected  in  the  con- 
tents of  the  intestine  on  the  tenth   day  after  il  had  1 
taken.      Ludwig  reports  a  case  in  which  about  one  jxrain 
of   phosphorus  was   obtained    from   the  contents  of  the 
stomach   and   intestines  three  weeks   after  death.     In  a 
case  reported   by  Klvers,  one  and  a  half  grain  was 
tained  from  the  intestines  eight  weeks  and  two  days  after 
death.     Fischer  and  Miiller,  in  experiments  upon  guii 
pigs  poisoned  with  twenty-three  milligrams  (about  one- 
third  of   a    grain)  of  phosphorus,    detected    free   j 
phorus  in   the  body  at  the  end  of  eight   weeks;  pi 
phorous   acid,  but    no   free   phosphorus,  at    the  end 
twelve  weeks  ;   phosphoric  acid  only  at  the  end  of  fifteen 
weeks.     A  case  is  recently  reported  by  Polcck,  in  which 
phosphorous  acid,  but  no  free  phosphorus,  was  dete 
in   the    contents  of    the  stomach  and    intestines,  and  in 
the  heart,  liver,  kidneys,   and   brain,   three  months  alter 
death  (Arehiv  <i<  r  Pharmade,  March,  1887). 

Quantitalivi  Analysis. — Any  phosphorus  found  in  the 
solid  state,  or  obtained  by  any  of  the  methods  employed 
i  Mitscherlich's  or  Bastelaer's)"  should  be  weighed  as  such. 
Phosphorous  acid  should  be  converted  to  phosphoric  acid 
by  evaporation  with  a  little  nitric  acid.  The  phos- 
phorus may  then  be  determined  as  magnesium  pyrophos- 
phate. <  me  hundred  parts  of  this  compound  correspond 
to  twenty-eight  parts  of  free  phosphorus.  The  pi 
phoric  acid  may  be  more  rapidly  determined  volumet- 
rieally  by  titration  with  a  standard  solution  of  uranium 
acetate.  Works  on  quantitative  analysis  should  be  con- 
sulted for  details. 

Chronic  Poisoning. — This  is  caused  by  the  inhalation 
of  the  vapor  of  phosphorus,  and  is  observed  most 
frequently  among  workmen  engaged  in  the  manufact- 
ure of  matches.  The  action  of  the  poison  is.  in  most 
cases,  first  manifested  by  loss  of  appetite,  digestive  dis- 
turbances, gradual  emaciation,  and  possibly  nausea,  vom- 
iting, and  diarrhoea.  There  is  frequently  great  irritation 
of  the  respiratory  organs,  chronic  bronchitis  being  com- 
mon. These  effects  may  appear  after  a  very  slight  ex- 
posure, but  more  frequently  after  the  lapse  of  weeks  or 
months. 
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The  most  important  and  characteristic  result  of  the  ac- 
tion of  phosphorus-vapor  is  the  disease  of  the  jaw — the 
go-called  phosphorus  necrosis,  which  may  appear  within 
a  few  weeks  after  commencing  work,  or  not  for  several 
months  or  years.  It  usually  begins  in  carious  teeth, 
and  i^  hardly  ever  seen  in  persons  with  sound  teeth. 
Toothache  is  usually  the  first  symptom.  The  gums  be- 
come swollen  and  spongy,  abscesses  may  form  from 
which  an  offensive  pus  issues,  and  finally,  periostitis  with 
subsequent  necrosis  of  the  jaw  results.  In  severe  cases 
the  greater  part  or  the  whole  of  the  jaw  may  he  affected. 
The  lower  jaw  is  most  frequently  the  one  affected. 

The  necrosis  of  the  jaw  is  due  to  the  local  irritant  ac- 
tion of  the  vapor.  Wegner's  experiments  on  rabbits 
showed  that  necrosis  never  occurred  unless  the  vapor  of 
the  phosphorus  had  access  to  the  bone  through  a  carious 
tooth,  or  an  artificial  wound.  If,  however,  any  bone 
was  exposed  to  the  action  of  the  vapor,  periostitis  and  ne- 
crosis resulted. 

The  disease  may  be  prevented  in  great  measure  by  se- 
curing good  ventilation,  and  by  excluding  all  workmen 
with  unsound  teeeth  ;  and  wholly  prevented  by  substitu- 
ting red  phosphorus  for  ordinary  phosphorus  in  the  man- 
ufacture of  matches. 

If  the  bones  are  already  affected,  operative  measures 
may  be  necessary.  The  disease  is  said  to  be  much  less 
frequent  than  formerly,  owing  to  the  precautions  taken. 

William  B.  Hills. 

PHOTO-MICROGRAPHY  IN  MEDICINE.  A  photo- 
micrograph is  an  enlarged  photographic  image  of  a 
microscopic  object.  The  term  is  now  generally  accepted 
by  microscopists  in  this  country  and  in  England,  but 
German  authors  commonly  speak  of  such  a  picture  as  a 
micro-photograph.  This  has  led  to  some  confusion,  as 
the  latter  term  is  used  by  English  authors  to  designate  a 
reduced  photographic  image  of  any  object,  made  on  so 
small  a  scale  that  a  microscope  is  required  to  see  it  in  a 
satisfactory  way.  Thus  the  Lord's  Prayer  has  been  pho- 
tographed in  a  space  no  larger  than  a  pin's  head,  etc. 
The  micro-photograph  is  interesting  as  an  exhibition  of 
the  capabilities  of  the  art  of  photography,  but  otherwise 
has  no  special  value.  The  photo-micrograph,  on  the 
the  other  hand,  is  a  record  of  what  has  been  seen  under 
the  microscope,  and  may  have  considerable  scientific 
value.  Its  special  value  arises  from  the  fact  that  it  is  a 
record  made  by  the  sun,  and  that,  consequently.it  is  free 
from  the  principal  objection  which  may  be  urged  against 
drawings  of  microscopic  objects,  viz.,  that  they  do  not 
always  represent  exactly  what  has  been  seen  under  the 
microscope,  but  rather  that  to  which  the  observer  wishes 
to  give  special  prominence,  or  that  which  he  thinks  ought 
to  be  present,  and  perhaps  imagines  that  he  has  seen.  In 
other  words,  the  photo- micrograph  rules  out  the  personal 
equation  of  the  observer. 

It  is  well  known  to  expert  microscopists  that  the  pict- 
ure seen  under  the  microscope  may  tell  a  different  story 
to  different  observers,  and  that  very  remarkable  mis- 
interpretations of  what  is  seen  may  be  made  by  those 
who  are  not  familiar  with  the  use  of  the  instrument,  and 
even  by  those  who  have  had  considerable  practice  with 
it.  The  photo-micrograph  enables  us  to  interpret  for  our- 
selves the  appearances  which  it  records.  It  also  enables 
us  to  form  an  estimate  of  the  technical  skill  of  the  one 
who  made  it,  and  to  decide,  in  some  measure,  how  much 
weight  we  should  give  to  his  recorded  observations.  A 
novice  in  the  use  of  the  microscope  may  be  quite  skilful 
with  his  pen  and  pencil,  and  may  make  it  appear  that  he 
has  seen  something  quite  novel  and  remarkable.  After 
reading  his  statements  and  looking  at  his  drawings,  even 
an  expert  may  be  left  in  doubt  as  to  the  value  of  his  ob- 
servations. But  if  he  makes  a  photo-micrograph  in  which 
an  air-bubble  or  a  pollen-grain  which  has  accidentally 
fallen  upon  his  preparation,  or  any  other  object  with 
which  microscopists  are  familiar,  is  pointed  out  as  some- 
thing new  and  curious,  his  illustration  will  at  once  show 
what  value  should  be  placed  upon  his  observations. 
Again,  if  the  photo-micrograph  shows  serious  defects 
in  the  preparation  of  the  object  photographed,  or  in  fo- 


cusing the  image,  etc.,  the  inexperience  of  the  one  who 
made  it  will  be  apparent. 

But  this  will  be  apparent  only  to  an  expert  who  is  fa- 
miliar with  the  image  of  the  same  object  as  seen  under 
the  microscope.  Just  as  the  practised  eye  is  needed  to 
interpret  properly  the  picture  seen  through  the  tube  of 
the  microscope,  so  also  it  is  with  the  photographic  image 
of  this  picture.  Indeed,  it  requires  even  greater  expe- 
rience, for  under  the  microscope  we  have  sharper  con- 
trasts, and  color  pictures,  and  the  opportunity  to  w<c  the 
fine  adjustment-screw,  by  which  different  plains  in  the 
field  are  brought  successively  into  view.  In  a  photo- 
micrograph one  can  only  have  a  well-defined  picture  of 
that  portion  of  the  field  of  view  which  is  perfectly  in  fo- 
cus, while  all  details  of  structure  which  are  not  in  focus, 
and  all  extraneous  objects,  serve  to  confuse  the  image. 
and  to  a  certain  extent  destroy  the  value  of  the  picture 
for  any  but  an  expert.  The  expert,  on  the  other  hand, 
is  in  the  habit  of  disregarding  extraneous  objects  and 
those  portions  of  the  field  under  the  microscope  which 
are  not  in  perfect  focus.  Knowing  the  difficulty  of  ob- 
taining ideal  pictures  of  this  kind,  he  may  be  content 
with  the  way  in  which  the  essential  features  are  brought 
out  in  the  photographic  image,  and  will  make  clue  allow- 
ance for  the  technical  difficulties  which  must  be  encoun- 
tered by  the  conscientious  observer  who  undertakes  to 
furnish  a  sun-picture  of  the  object  or  appearance  to  which 
he  desires  to  call  attention.  But  one  who  is  not  familiar 
with  the  picture  as  seen  under  the  microscope,  or  with 
the  difficulties  attending  the  attempt  to  reproduce  it  by 
photography,  is  apt  to  be  hypercritical.  He  prefers  the 
sharply-drawn  lines  of  a  woodcut,  such  as  he  is  familiar 
with  in  the  text-books.  He  cannot  overlook  the  indis- 
tinctness of  that  part  of  the  field  which  is  not  in  perfect 
focus  ;  for  him  mammalian  blood-corpuscles  are  always 
round,  and  if  some  of  those  seen  in  the  photograph  are 
more  or  less  distorted,  this  constitutes  a  serious  defect 
which  offends  his  aesthetic  sense.  In  short,  he  makes  no 
allowance  for  the  technical  difficulties  of  which  be  has 
no  knowledge,  and  demands  such  a  picture  as  he  is 
familiar  with. 

Photo-micrographs  are,  therefore,  for  the  educated  eye 
rather  than  for  general  purposes  of  illustration.  A  draw- 
ing which  is  diagrammatic,  and  which  exaggerates  the 
details  to  which  special  attention  is  called,  may  be  more 
useful  for  the  instruction  of  beginners  than  the  most  ac- 
curate photograph  from  nature.  But  in  the  use  of  such 
illustrations,  care  should  be  taken  to  point  out  the  fact 
that  they  are  diagrammatic,  and  to  urge  the  student  to 
seek  the  true  appearance  by  direct  observation  of  the  ob- 
ject itself  under  the  microscope. 

What  has  been  said  is  sufficient  to  show  the  desirability 
of  substituting  sun-pictures  for  those  hand-made  in  the 
illustration  of  scientific  works  and  memoirs  in  which  orig- 
inal investigations  are  recorded.  This  is  especially  true 
with  reference  to  medical  science.  The  progress  of  our 
knowledge  has  been  so  much  retarded  by  erroneous  ob- 
servations and  the  misinterpretation  of  what  has  been 
seen  under  the  microscope,  that  it  is  extremely  desirable 
that,  so  far  as  practicable,  discoveries  in  this  department 
of  science  may  be  demonstrated  by  photographs  from 
nature. 

But,  while  there  is  no  question  as  to  the  desirability  of 
such  a  record,  the  technical  difficulties  attending  the  pro- 
duction of  satisfactory  photo-micrographs  have,  up  to  the 
present  time,  greatly  restricted  the  application  of  this 
mode  of  illustration.  The  cost  of  reproducing  such  pic- 
tures has  likewise  interfered  to  a  considerable  extent  with 
their  extended  use.  As  I  shall  point  out  hereafter,  the 
technical  difficulties  have  been  considerably  reduced  by 
recent  improvements  in  optical  appliances  and  in  photo- 
graphic methods ;  and  the  recent  invention  of  cheaper 
methods  of  reproducing  photographs  from  nature  opens 
an  extended  field  of  usefulness  for  this  art. 

The  pioneer  work  of  the  lamented  surgeon,  J.  J. 
Woodward,  of  the  United  States  Army,  of  Dr.  R.  L. 
Maddox,  of  England,  of  Dr.  Robert  Koch,  of  Germany, 
and  of  many  others  who  have  devoted  more  or  less  time 
to  this  fascinating  art,  has  cleared  many  of  the  difficul- 
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tii  ^  from  tli.-  way  of  those  who  may  be  inclined  to  take 
it  up  hereafter, 

I  shall  not  attempt  in  the  present  article  to  give  any 
details  with  reference  to  photographic  methods  and  ma- 
nipulations, They  do  not  diffei  :  used  in  ordi- 
nary photographic  work  and  may  be  acquired  most 
readilj  under  the  personal  instruction  of  an  expert  phc- 
tograpber. 

Attempts  wen-  made  to  photograph  microscopic  ob- 
jects i iy  transmitted  li^lii  Boon  after  the  methods  of  pho- 
tography became  generally  known,  but,  owing  to  the 
causes   heretol  rreJ   to,   the  application  of  iliis 

method  to  the  illustration  of  bi  ientiflc  memoirs  has  been 
quite  limited,     As  examples  of  what  has  been  accom- 
plished in  this  direction,  the  reader  i-  referred  to  Koch's 
photographs  of  bacteria  in  Cohn's  Bet 
(i, r  r  vo\   ii     1877;  i"  the  photo  micrographs  by 

the  same  author  in  the  Mittht  sdetn  Kaim  i  lieht  n 

1881  ;  i"  those  of  Dr.  K.  T.  Maddox  in 
the  Journal  oftfu  Royal  Microscopical  Society  (December, 
1882) .  to  the  photo  micrographs  of  the  cholera  spirillum 
— so-called  "comma  bacillus  —  which  illustrate  the  work 
of  Van  Ermengem,  "  Le Microbe  du  Cholera  Asiatique," 
1885;  i"  the  memoir  of  Hauser,  " Ueber  Faulnissbac- 
terien,"  1885;  and  to  the  writer's  photo-micrographs  in 
various  published  papers,  in  "  Photo-micrographs  and 
Bo«  to  Make  Them "  (Osgood  &  Co.,  Boston,  1888),  now 
out  Hi'  print,  and  in  " Bacteria "  (William  Wood  &  Co., 
New  Fork,  1888). 

Especial  attention  is  called  to  Plates  \ 'III.  and  X.  in 
the  Becond  edition  (1884)  of  the  work  last  mentioned. 
Pigs  '.'  ami  5  nf  Plate  VIII.  represenl  the  anthrax  bacil- 
lus  sis  Been  in  the  liver  and  in  the  kidney  of  an  inoculated 
animal  which  succumbed  to  the  disease.  These  may  be 
taken  as  fair  samples  of  what  can  be  done  in  the  way  of 
photographing  bacteria  in  very  thin,  well-stained  sections 
of  (issues.  Pig.  1  of  the  same  plate  corresponds  with 
Pig.  (i  of  the  plate  illustrating  the  present  article,  and 
gives  an  opportunity  to  compare  the  merits  of  two  differ- 
ent methods  of  reproducing  a  picture  from  the  same  nea, 
ative.  The  plate  in  "Bacteria"  is  printed  from  my 
negatives  by  the  heliotype  process  ;  the  plate  in  the  pres- 
ent volume  was  made  by  what  is  known  as  the  "  direct 
process."  Silver  prints  of  my  photo-micrograplis,  selected 
tor  this  ph,te,  were  sent  to  the  publishers  of  the  Hand- 
book, and  the  result,  as  shown  in  the  plate,  is  extremely 
satisfactory.  As  no  handwork  comes  in,  in  either  process, 
the  figures  as  priuted  are  free  from  the  objection  which 
attaches  to  hand-made  pictures,  and  represent  exactly 
what  was  in  the  field  of  the  microscope  when  the  original 
itive  was  taken.  In  Plate  X.  of  the  volume  referred 
to,  photographs  of  the  Mu.nl  ol  yellow  fever  patients, 

reproduced  bj  the  heliotype  process,  may  be  compared 
with  Fii;s.  1  and  2  of  Plate  XXV.  of  the  present  vol- 
ume, which  are  from  the  same  source,  although  not  from 
t in-  same  negat i\ es. 

'I'm.  Possibilities  and  Limitations  of  thb  Akt  ok 
Photo  \iK  liui.K  vimiy.  —  When  it  was  demonstrated  by 
Woodward  and  others  that  it  is  possible  to  make  satis- 
factory photo  micrographs  of  the  enlarged  image  of  cer- 
tain microscopic  objects,  many  microscopists  jumped  at 
the  conclusion  that  the  pictures  with  which  they  were 
familiar  under  the  microscope  could  l>e  photographed 
without  difficulty,  and  that  tor  the  permanent  record  of 
sucli  pictures  it  was  only  necessarj  to  possess  certain 
apparatus,  and  to  become  familiar  with  the  processes 
ployed  in  photography.     In  this  country  Woodward's 

iliflll  picture-  of   difficult   test  diatoms,  and  of    hlood- 

corpuacles,  were  taken  as  fair  samples  of  what  might  be 
expected  from  the  new  and  fascinating  art.  Bui  as  a 
matter  of  fact,  diatoms  and  blood-corpuscli  -  are  among 
the  objects  which  are  best  suited  for  photographing  by 
transmitted  light,  while,  on  the  other  hand,  it  is  quite 
impossible  to  make  a  satisfactory  photograph  of  many 
microscopic  objects  w  bich  give  a  mi  81  Ix  autiful  picture 
under  the  microscope 

It  is  essential,  in  the  first  place,  that  the  object  shall 
have  a  i  erl  tin  transparency  for  the  actinic  rays  of  light, 
otherwise  these  raj  -  arc  completely  arrested  and  we  shall 


have  no  picture  at  all.  or  a  picture  in  which  the  object  is 
simply  outlined  by  tin-  effect  of  the  light  which  ims 
fallen  upon  the  plate  around  it.  If.  for  exampli 
blood-Corpuscles  spread  out  in  a  uniform  lavci 
cover  glass  were  the  objects  to  be  photographed,  and  if 
these  were  of  so  intense  an  orange-color  that  no  aclinic 
light  could  pa--  through  them,  the  photograph  would 
simply  show  circular  patches,  destitute  of  detail,  and 
outlined  by  the  effect  of  the  light  on  thai  portion  of  the 
held  not  occupied  by  these  bodies.  If,  on  the  other  hand, 
these  corpuscles  were  perfectly  transparent,  or  wi  n 
\  i-il,  t  color,  making  them  transparent  for  the  violi  I 
they  would  not  appear  at  all,  or  would  give  only  a  faint 
and  unsatisfactory  image.  But,  as  a  matter  of  fact,  the 
color  of  the  corpuscles  i-  such  as  to  make  them  very 
suitable  objects  for  photographing  by  transmitted  light. 
They  have  sufficient  color  to  arrest  a  considerable  portion 
of  the  aclinic  light,  and  thus  to  give  a  e.<  oil  contrast 
with  the  background,  and  at  the  same  time  sufl 
actinic  light  passes  through  them  to  show  their  true  form 
(see  Figs.  1  and  2,  Plate  XXV.  i.  In  the  nucleate* 
puscles  of  birds  and  reptiles  the  nuclei  are  well  brought 
out  in  a  properly  exposed  negative.  The  begin nei 
vised  to  practise  upon  blood  corpuscles  before  attempting 
more  difficult  subjects.  Tiny  should  be  spread  in  a, 
uniform  layer  on  a  com  r  glass  and  allowed  to  dry.  The 
cover  is  then  mounted  ovi  r  a  thin  circle  of  cement  and 
the  preparation  may  be  preserved  indefinitely.  I  have 
found  the  best  method  ol  spreading  blood  to  be  that  re- 
commended by  Woodward.  A  very  small  drop  is  placed 
upon  <>ne  side  of  the  cover-glass,  lying;  flat  upon  a  sheet 
of  paper,  and  the  end  of  a  glass  slide  is  drawn  gently 
over  the  cover  in  the  direction  in  which  it  is  desired  to 
spread  the  blood.  No  pressure  can  be  used,  as  this  destroys 
the  corpuscles.  The  glass  slide  should  be  held  gently 
almost  in  a  horizontal  position.  By  this  method,  after  a 
little  practice,  beautiful  fields  may  be  obtained,  in  which 
the  corpuscles  are  free  from  distortion  and  are  separated 
from  each  other,  lying  flat  in  a  single  plane.  The 
method  often  recommended,  of  sliding  two  cover  - 
over  each  other,  does  not  give  anything  like  as  good 
results. 

Refraction. — In  the  absence  of  color,  details  of  struct- 
ure are  often  brought  out  under  the  microscope  by  differ- 
ences in  the  refracting  power  of  different  portions  of  the 

object.      Such    detail-   al-o    appear    in    the   photographic 

and  give  very  satisfactory  picture-.  Take  I 
ample  the  white  blood-corpuscle  in  the  centre  of  Fie, 
2,  Plate  XXV.  This  has  no  color,  but  neverthi 
well  outlined, and  a  certain  amount  of  detail  may  I 
in  the  granular  protoplasm  (not  so  much  in  the  figure  as 
here  reproduced  as  in  silver  prints  from  the  original 
negative).  The  four  black  dots  seen  in  the  interior  of 
this  corpuscle  might  be  taken  for  the  spores  of  some  ba- 
cillus. They  arc  in  fact  fat-granules  (sec  article  on  Yel- 
low Fever  to  be  contributed  b\  the  writer  in  a  subsequent 
volume  of  the  Handbook).  These  fat  granules  have  no 
color  and  are  quite  transparent,  but  they  refract  light 
strongly  and  make  a  sharp  contrast  in  the  photographic 
image.  In  the  same  way  structure  detail-  are  brought 
out  in  tissues  where  the  cells  or  other  histological  ele» 
men ts  are  sharply  outlined  in  the  picture  as  seen  under 
the  micro-cope.  The  tine  details  in  the  frustules  of  diffi- 
cult test-diatoms  are  brought  to  view  in  the  same  way. 
and  w  herever  these  details  are  visible  they  may  be  photo* 
graphed.  Indeed,  ii  is  possible  to  photograph  details 
which  are  not  to  be  detected  by  the  eye.  or  at  least  to 
show  (dearly  in  the  photographic  image  that  which 
can  only  be  detected  with  difficulty  by  the  trained  eye 
of  the  'expert.  Thus  Koeh  has  photographed  the  ua- 
gellum  of  a  bacillus,  although  many  microscopists  have 
searched  in  vain  for  this  extremely  attenuated,  whip  like 
appendage,  the  presence  of  which  had  previously  been 
suspected,  and  even  detected,  by  one  or  more  .-killed  ob- 
servers. We  may  illustrate  the  mode  in  which  an  imaga 
ot  transparent  object-  i-  formed,  by  differences  in  the  re- 
fraction of  light  alone,  as  follows:  If  some  pounded  irlas.s 
be  placed  in  wan  rand  looked  at  through  the  mien  - 
the  angular  fragments  w  ill  be  plainly  seen,  with  all  of  the 
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details  relating  to  their  form.  But  if  we  mount  the 
Bame  fragments  in  a  fluid  having  the  same  refractive  in- 
dex as  that  of  glass,  they  will  no  longer  be  visible.  The 
refractive  index  of  the  bits  of  glass  and  of  the  fluid  which 
surrounds  them  being  the  same,  the  light  passes  through 
without  being  refracted  at  all,  just  as  it  would  through  a 
homogeneous  transparent  fluid  or  solid,  and  no  image  is 
formed  upon  the  retina  or  upon  a  sensitized  plate. 
Color. — We  may  say  in  general  that : 
(a)  Opaque  objects  cannot  be  photographed  by  trans- 
mitted light. 

(i)  Objects  which  are  opaque  for  the  actinic  rays  can- 
not be  photographed  by  transmitted  light  ;  this  includes 
#11  objects  having  a  deep  orange  or  red  color. 

(c)  Objects  which  are  transparent  for  the  actinic  rays, 
or  nearly  so,  give  a  feeble  photographic  image  or  none  at 
all,  on  account  of  the  want  of  contrast  in  the  impression 
made  upon  a  sensitive  plate  ;  therefore,  objects  stained 
iu  violet  or  blue  are  not  suited  for  photography. 

In  the  preparation  of  objects  for  the  microscope,  we 
often  have  it  in  our  power,  by  the  use  of  staining  agents, 
to  give  just  the  color  which  will  give  the  best  photo- 
graphic results,  and  success  in  making  photo-micrographs 
will  depend  largely  upon  the  skill  of  the  preparator,  and 
his  appreciation  of  the  requirements  for  this  special  pur- 
pose. A  brown  color,  such  as  may  be  obtained  by  stain- 
ing the  nuclei  of  tissue-elements  with  the  aniline  colors 
known  as  Bismarck  brown,  or  vesuvin,  is  the  most  suit- 
able when  not  too  intense.  The  exact  depth  of  color 
which  wall  give  the  best  results  can  only  be  learned  by 
experience.  In  the  case  of  objects  which  naturally  have 
a  deep  brown,  yellow,  or  orange  color,  it  will  be  impos- 
sible to  obtain  a  satisfactory  photograph  when  this  ex- 
ceeds a  certain  degree  of  intensity.  By  a  recent  improve- 
ment in  photography,  however,  it  is  now  possible  to 
photograph  objects  stained  in  these  colors,  which  would 
have  been  quite  opaque  for  rays  capable  of  acting  upon 
sensitive  plates  as  they  were  formerly  prepared.  The  so- 
called  isochromatic  plates  are  more  sensitive  to  the  less 
refrangible  rays  at  the  red  end  of  the  spectrum,  and 
therefore  better  adapted  for  objects  stained  iii  red  or 
orange.  This  result  is  obtained  by  the  addition  of  aza- 
lin,  or  of  eosin,  to  the  emulsion  used  in  making  the 
plates. 

In  connection  with  these  isochromatic  plates  colon  <l 
■screens  may  be  used,  which  filter  out  the  more  refrangi- 
ble rays  and  thus  enable  the  operator  to  make  an  expos- 
ure long  enough  to  obtain  a  good  photographic  image 
from  the  rays  having  less  actinic  power  which  are  per- 
mitted to  reach  the  plate.  The  eosin  plates  are  said  to 
possess  astonishing  sensitiveness,  but  they  can  only  be 
kept  for  a  few  days.  It  is,  therefore,  advisable  for  those 
who  intend  using  these  plates  to  prepare  them  for  them- 
selves. The  following  directions  are  given  by  Professor 
Vogel  in  a  recent  number  of  the  Pholographisclie  Mit- 
theilungen,  published  in  Berlin. 

"  Obernetter's  recipe  is  as  follows  :  Wash  the  plate  for 
a  minute  with  distilled  water  ;  allow  it  to  drain  ;  pour 
over  it  for  one  minute  a  solution  of  fluoride  of  silver 
(1  to  2,000) ;  wash  and  pour  over  three  times,  in  different 
directions,  a  solution  of  erythrosin-azalin  (25  c.c.  of  a  1  to 
1,000  solution  of  eiythrosin,  2  c.c.  of  solution  of  com- 
mercial azalin,  50  c.c.  of  a  solution  of  carbonate  of  am- 
monia (1  to  6),  1,000  c.c.  of  water) ;  allow  this  to  run  oil 
and  dry  the  plate"  (op,  cit.,  December  1,  1886,  p.  228). 

In  a  previous  number  of  the  journal  referred  to,  Pro- 
fessor Vogel  gives  the  following  directions  for  the  prep- 
aration of  eosin-silver : 

"  Two  years  ago  I  made  a  thorough  study  with  refer- 
ence to  eosin-silver,  which  is  formed  by  adding  a  solution 
of  silver  to  one  of  eosin,  and  I  showed  that  this  prepara- 
tion is  the  basis  of  the  color-sensibility  of  eosiu-collodiou 
wet-plates,  and  that  the  same,  also  in  the  dry  plate  process, 
gives  a  considerably  greater  sensitiveness  than  is  obtained 
by  the  use  of  eosin  alone.  .  .  .  Add  two  drops  of  a 
silver  solution  of  1  to  10  to  4  c.c.  of  eosin  solution  of  1  to 
40.  Dissolve  the  precipitate  by  the  addition  of  two  drops 
of  ammonia."  Four  drops  of  this  solution  are  to  be  added 
to  10  c.c.  of  the  emulsion,  and  it  is  said  that  the  sensi- 


tiveness to  yellow  is  increased  ten  times  more  than  by 
the  use  of  eosin  alone.  The  following  directions  are 
given  by  Vogel  for  the  use  of  rose  bengal  (tetraiodi- 
chlorfiuoresceinsodium). 

"Take,  for  example,  10  c.c.  of  a  solution  of  1  to  1,000 
of  rose  bengal,  of  eosin,  or  of  eiythrosin  ;  add  :;  c.c.  of 
a  1  to  1,000  solution  of  silver,  1  c.v.  of  ammonia  ;  dilute 
with  water  to  50-100  c.c. ;  bathe  the  plates  in  this  solu- 
tion for  one  minute  and  dry  them."  These  plates  should 
be  used  within  four  days.  Preference  is  given  to  rose 
bengal  of  Paris  manufacture  over  that  made  iu  Berlin. 

On  another  page  of  the  Mitlheilungen,  the  following 
formula  is  given  for  the  development  of  eosin  plates  : 

"  As  the  most  suitable  developer  for  eosin-silver  plates 
we  recommend  the  pyro-soda  developer  according  to  the 
following  recipe  of  Sachs  : 

Solution  I. 

Distilled  Water    500  grams. 

Neutral  sulphate  of  soda 100 

Py rogallic  acid 14 

Solution  II. 

Distilled  water 1,000  grams. 

Carbonate  of  soda 50       " 

"  In  using,  mix  one  part  of  No.  I.  with  two  parts  of 
No.  II." 

Coloml  screens  maybe  used  witli  these  specially  pre- 
pared plates  or  independently  of  them.  Several  observers 
have  reported  success  in  photographing  the  tubercle-ba- 
cillus, when  stained  with  fuchsin,  by  the  interposition 
of  a  plate  of  green  glass  back  of  the  object.  As  sue  h  a 
plate  cuts  off  a  considerable  portion  of  the  actinic  rays, 
the  time  of  exposure  must,  be  considerably  lengthened. 
By  this  means  also  objects  stained  with  haematoxylin, 
methylene  blue,  or  gentian  violet  may  be  successfully 
photographed.  A  sufficiently  strong  photographic  con- 
trast is  thus  obtained,  and  details  are  brought  out  which 
would  be  quite  lost  if  the  attempt  were  made  to  photo- 
graph such  objects  by  unfiltered  sunlight.  Experience 
shows  that  a  screen  of  green  glass  is  most  useful  for  this 
purpose.  This  arrests  a  considerable  portion  of  the  ac- 
tinic rays,  without  being  entirely  opaque  for  them,  as  a 
plate  of  orange  or  red  glass  would  be. 

Difficulties  Resulting  from  Limited  Focal 
Range. — The  eye  is  an  optical  instrument  which  auto- 
matically adjusts  itself  with  reference  to  the  intensity  of 
light  and  the  distance  of  the  object  viewed.  The  result 
is  that  when  we  have  a  near  object  in  view  and  per- 
fectly defined,  we  may,  in  an  instant,  have  an  equally 
clear  picture  of  a  distant  object  toward  which  we  direct 
our  glance.  But  the  photographer's  lens  has  no  such 
automatic  adjustment,  and  to  obtain  well-defined  pict- 
ures we  must  resort  to  the  use  of  diaphragms,  and  must 
carefully  focus  the  image  in  the  field  of  view  on  the 
ground-glass  screen.  When  the  field  of  view  includes 
objects  at  different  distances,  as  in  landscape  photog- 
raphy, the  photographer  finds  it  difficult  to  obtain  a 
picture  in  which  all  parts  of  the  field  are  equally  well 
defined.  The  proper  focus  for  an  object  iu  the  fore- 
ground is  not  the  best  focus  for  a  distant  object.  Lenses 
are  specially  constructed  to  overcome  this  difficulty  as 
far  as  possible.  But  in  landscape  photography  this  dif- 
ficulty is  trifling  as  compared  with  the  difficulty  arising 
from  the  same  cause  in  photo-micrography.  In  the  one 
case  we  have,  projected  upon  a  plane  surface,  the  greatly 
reduced  image  of  the  objects  in  the  field  of  view,  by  a 
lens  of  comparatively  long  focal  range.  In  the  other 
ea--e  we  have  a  greatly  enlarged  image  of  the  objects  in 
the  field  of  view,  and  any  defect  in  the  picture  is  exag- 
gerated in  proportion  to  the  amplification,  while  the 
focal  distance  of  the  objective  is  often  only  a  fraction  of 
an  inch.  Objectives  of  high  power  have  necessarily  a 
very  short  "  working  distance,"  and  in  wide  angled  im- 
mersion lenses  this  is  reduced  to  a  minimum.  Tin;  re- 
sult is  that  such  lenses  have  very  little  /><  ru  trating  power. 
That  is  to  say.  their  focal  range  is  extremely  limited,  and 
to  be  well  defined  objects  must  be  exactly  in  the  plane 
for  which  focal  adjustment  has  been  made.     Anything 
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in  the  field  of  view  whicb  is  do)  exactly  in  this  plane 

i tes  a  source  of  confusion,  and  mars  the   picture 

when  a  photo-micrograph  is  made.     In  the  examination 
pecimens  under  the  microscope  this  difficult]  is  over- 
come bj   focusing  up  and  down  by  means  of  the  fine- 
adjuslmenl  screw.    An  expert  microscopist  does  this  un- 
i  i  <  •  i  j — J  %• .    If  for  '  sample,  he  bas  a  preparation  Bhi 
■  ii  the  field  of  view  cells  and  stained  bacilli,  be  would 
i  lain  whether  tbe  bai  illi  were  in  the  cells,  or  in  front 
of  them,  or  behind  them,  by  carefully  focu  upon 

the  bacilli  themselves  and  then  upon  the  cells,  and  con- 
sidering whether  they  were  in  tin  same  plane  or  other- 
w  ise.     In  making  a  phi  <  anm  t   1 1  sort 

to  this  expedient,  and  it  the  bacilli  and  cells  are  in  dif- 
ferent planes,  one  or  tbe  other  will  be  out  of  focus,  and 
mrce  "i  ci  h  inn  w  e  liai  e  carefully  focusi  d 

a  picture  of  the  particular  element  we  wish  to 
photograph.  This  difficulty  is  to  be  overcome  by  using 
objectives  for  photography  whicb  have  as  great  pene 
trating  power  as  possible,  and  bj  making  our  sections  of 
ii — 1 1 < ■-,  etc.,  as  thin  as  possible,  so  that  the  histological 
elements  are  as  nearly  as  may  be  in  a  single  plain'.  The 
first  object  will  be  best  attained  by  using  objectives  of 
comparatively  low  power,  and  obtaining  the  desired  am- 
plification by  removing  our  screen  to  a  sufficient  distance 
from  the  object.  There  are,  however,  limitations  in  this 
direction  which  will  be  referred  to  hereafter.  Owing  to 
the  very  slight  penetrating  power  of  modern  high-power 
objectives  with  verj  great  angular  aperture,  they  are 
not  "'II  adapted  for  photography  except  for  objects 
which  have  no  appreciable  thickness,  and  whicb  arc  uni- 
formly distributed  in  a  single  plane.  The  resolving 
power  of  these  objectives  makes  them  useful  for  certain 
purposes,  but  the  histological  elements  of  animal  and 
vegetable  tissues  are  well  brought  out  by  objectives  <>f 
comparatively  low  power  and  moderate  angular  aperture, 
-which  possess  an  immense  advantage  for  photo-micro 
graphy  on  account  of  their  greater  penetrating  power 
and  considerable  working  distance. 

The  blood-corpuscles  in  Fig.  l  of  Plate  XXV.  were 
photographed  by  means  of  a  one-tilth  inch  objective  (drj  i 
of  Beck,  made  at  least  ten  years  ago.  The  corpuscles 
in  Fig.  ~  were  photographed  with  a  one-eighteenth  inch 
homogeneous  oil-immersion  objective  of  Zeiss.  The  supe- 
rior penetrating  power  of  the  one-fifth  inch  objective  is 
shown  by  the  waj  in  which  the  outlines  of  corpuscles 
are  brought  out  to  show  their  thickness,  and  especially 
in  the  overlying  corpuscles.  If  our  low-power  lens 
does  not  give  us  the  amplification  we  desire,  we  may 
make  an  enlarged  negativi  from  the  original.  Such  an 
enlarged  negative  will,  of  course,  not  show  any  details 
not  in  the  original  picture,  ami  there  will  he  some  loss  iu 
sharpness  of  outline;  while  delects  will  become  more 
prominent  in  the  enlarged  picture  as  well  as  in  the  objects 
it  is  intended  to  show.  For  this  reason  only  a  first-class 
itive  "ill  hear  enlargement,  and,  as  a  general  rule, 
an  amplification  ol  two  to  five  diameters  will  be  about 
the  limit  attainable  in  a  satisfactory  manner.  From 
what    ha-   he,  n    said,  it    i-   evident    that    it  will  he  best  t<> 

u-e  objectives  ol  as  low  a  power  as  will  suffice  to  bring 

oi.i  tin-  detail-  of  the  picture.  \\  e  may.  to  some  extent, 
attain  the  same  object  by  placing  a  diaphragm  before 
the  front   lens  ol   an  i  ol   higher  power.     The 

di  finition  and  the  amount  of  light  admitted  to  the  screen 

will  he  diminished  by  tin-  use  "l  such  a  diaphragm,  hut 
the  penetrating  pow<  r  of  the  lens  will  he  increased. 

M    Villain--  has  proposed  to  overcome  the  difficulty 
due  to  want  ol   penetrating  power  by  making  successive 

-     es  with  different  planes  in  focu-.     This  author 

sa\  -  : 

"  This  method  is  based  upon  the  fact  that  the  same 
-iihc  plate  nia\  receive  two  or  more  images  without 
contusion;  this  niaj  be  shown  as  follows  :  Place  on  the 
e  a  micrometer,  bring  it-  divisions  to  a  focus  on  the 
ind  glass,  then  insert  the  sensitive  plate  and  expose 
tor,  -a\  two  minutes.     Intercept  the  light,  rotate  the  mi- 
crometer through  an  angle,  and  expose  again  tor  two 
minutes       The   plate   when   developed  will   show  two 
crossed  images  ol  the  micrometer,  which  are  perfectly 


clear  evenal  the  point  when- they  intersect.     In  this  way 
or  even  four,  superimposed  images  may  he  ob- 
tained   Upon    the    same    plate.       From    the   oh-ervat  ion  of 

facts  I  was  led  to  use  the  method  of  successive  ex- 
posures in  the  case  of  objects  which  could  not  be  sim- 
ultaneously focused  in  all  their  parts.  If  the  same  plate 
receivt  -  in  bucc<  ssion  the  images  of  the  different  planes 
of  an  object,  these  will   he  superposed  without  confu- 

uid  a  compound  image  will  he  produced  which 
i-  far  more  complete  than  that  obtained  by  photograph- 
ing in  a  single  plane.  In  employing  this  method  the 
In  ad  of  the  mierone  should  he  provided  with 

an  index  which    moves    upon    a    graduated    circl 
Fig.  2870 

lie  lowest  part  of  the  object  being  first  brought  to  a 

upon  the  ground  glass,  the  division  at  which  the 


Fig.  2870. 

index  stands  is  noted,  then  the  highest  part  of  the  object 
is  focused,  and  a  second  reading  is  made  on  die  circle. 
These  readings  determine  the  limits  between  which  the 
index  must  move  if  all  the  successive  planes  of  the  ob- 
ject are  to  be  photographed.  The  sensitive  plate  is  now 
introduced  and  exposed  three  or  four  times,  the  index 
being  set  at  different  points  between  the  limits;  in  this 
way  three  or  four  images  arc  superposed  and  form  a 
complete  picture.  To  obviate  the  reading  of  angles  the 
circle  is  provided  with  two  movable  stops  which  can 
he  tixid  at  the  limiting  positions  by  means  of  screw- 
clamps,  so  as  to  limit  the  angular  space  through  which 
the   index   can    he  turned    without    the    necessity   of   any 

reading.  In  practice  it  is  Inst  nit  to  attempt  tool-tain 
more  than  two  or  three  successive  impressions,  since 
with  a  greater  number  the  figure  Incomes  confused.  It 
must  he  added  that  the  photographs  are  never  as  fine 
as  those  got  from  an  object  which  can  he  completely 
photographed  by  a  single  exposure  "  (Journal  of  the  Ruyal 
Mic.  Soc.,  .June;  L886,  p.  498). 

I. tour. — Sunlight. —  As  light  from  some  source  i- 
tial  in  photography,  tbe  question  a- to  what  source  of 
illumination  is  best  under  various  circumstances  is  one 
of  prime  importance.     Sunlight   commends  itself  by  the 
fact  that  it  (osts  nothing,  and  is  entirely  satisfactory  for 
our  purpose  when  we  can  have  it.     Hut  those  who  have 
had   much  practice  in  making  photo-micrographs  with 
high  powers,  know  how  uncertain  this  source  of  illumi- 
nation is  in  sonic   parts  of  the  world.     When  we  us 
heliostat  the  sun    must   he   entirely  unveiled,  in  order  to 
give  us  an  image  upon  the  screen.     A  fleecy  cloud  ob 
scuring  the  sun's  fare  for  a  moment  practically  puts  out 
our  light.     When  the  sky  is  overcast  we  say.  "this  is 

nut  a  g 1  day  for  making  photo-micrographs,"  and  we 

occupy  our  time  in  some  other  way.  But  when  the  sky 
is  clear,  and  we  congratulate  ourselves  that  we  shall  have 
a  tine  day  for  our  work,  we  arc  often  disappointed  by 
thc  subsequent  appearance  of  fleeting  clouds,  which 
scarcely  interfere  with  the  brightness  of  the  sky.  an-. 
suffice  to  interrupt  our  work  in  a  most  tantalizing  man- 
lier. Lid  mi  by  the  hope  that  it  will  soon  clear  up  en- 
tirely, we  take  advantage  of  a  gleam  of  light  from 
eye  of  our  condensing  lens  and  endeavor  to  focus  upon 
the  screen  tin-  scarcely  visible  image  of  some  minute  ob- 
ject.     Perhaps  it  is  only  after  repeated  attempts,  inter- 
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rupted  by  the  fading  out  of  our  light,  that  we  get  our 
image  satisfactorily  in  focus.  And  now  comes  the  ex- 
posure. In  the  time  of  wet  plates  I  have  often  put  my 
plate  in  the  silver  bath  when  the  sun  was  shining  brightly, 
and  have  got  it  into  the  plate-holder  just  in  time  to  see 
the  image  fade  out  upon  the  ground-glass  screen.  Per- 
haps the  sun  would  come  out  again  and  the  shutter  be 
drawn  for  an  exposure,  only  to  see  the  light  again  fade 
away  before  the  necessary  time  of  exposure  had  expired. 
Again,  the  plate  would  remain,  waiting  for  the  sun,  un- 
til it  was  too  dry  for  use.  With  dry  plates,  which  re- 
quire a  shorter  exposure,  and  are  always  ready,  this 
difficulty  is  greatly  modified.  Woodward,  speaking  of 
this  uncertainty  of  sunlight  for  making  photo-micro- 
graphs, says  : 

"During  the  last  week  of  October  and  the  first  two 
weeks  of  November,  I  relied  wholly  upon  the  sun  as  a 
source  of  illumination  for  producing  negatives.  In  this 
period,  during  which  I  had  but  two  perfectly  cloudless 
working  days,  and  several  fractional  days  on  which  my 
work  was  continually  interrupted  by  passing  clouds,  I 
had  ample  opportunity  to  convince  myself  that  the  un- 
certainty of  the  weather  was  a  most  serious  hindrance  to 


where  bright  days  may  lie  depended  upon  for  a  consider- 
able portion  of  the  year.  Thus  the  writer  found  in  Ha- 
vana, in  1879,  and  in  San  Francisco,  in  lsni-s;;;,  that  the 
clear  sky  and  the  very  great  aclinic  power  of  the  light  en- 
abled him  to  use  his  heliostat  with  a  degree  of  satisfac- 
tion which  compensated,  to  some  extent,  for  the  many 
disappointments  experienced  in  similar  attempts,  made 
during  the  winter  months  in  the  cities  of  Baltimore  and 
Washington. 

For  low  powers,  where  no  heliostat  is  required,  sun- 
light is  available  even  when  the  suu  is  partly  obscured  by 
clouds.  Full  directions  will  be  given  later  for  making 
photo-micrographs  with  an  amplification  of  five  to  ten 
diameters  by  the  use  of  a  photographer's  lens  and  diffused 
sunlight. 

The  El:  ctric  Light, — The  writer  has  had  no  personal  ex- 
perience in  the  use  of  the  electric  light,  but  recognizes 
the  value  of  a  light  which  can  be  brought  into  use  at  a 
moment's  notice,  especially  for  those  who  are  prevented 
by  other  occupations  from  making  photo-micrographs 
during  the  hours  when  sunlight 
is  available.  Surgeon  J.  J. 
Woodward,  in  his  report  to  the 


Fig.  2871. 


the  preparation  of  successful  photographs  of  microscopic 
objects,  and  I  ceased  to  wonder  that  European  micro- 
scopists,  who  are  exposed  to  a  climate  even  more  variable 
than  our  own,  have  not  yet  succeeded  in  placing  the  art 
of  photo-micrography  upon  such  a  basis  as  to  make  it  a 
convenient  and  habitual  auxiliary  in  all  microscopical 
investigations." ' 

In  addition  to  the  uncertainty  arising  from  cloudy 
weather,  which  is  an  element  differing  greatly  at  differ- 
ent seasons  and  in  different  localities,  we  have  to  contend 
with  the  fact  that  the  sun  is  only  available  for  use  with  a 
heliostat  for  a  limited  time  during  each  day,  and  that 
this  time  is  greatly  restricted  in  our  latitude  during  the 
winter  months.  In  the  early  morning  and  in  the  evening 
the  light  cannot  be  utilized.  The  actinic  power  of  the 
light  rapidly  fails  after  five  o'clock  in  the  evening,  and  a 
hazy  condition  of  the  atmosphere  is  very  unfavorable  for 
photographic  work.  Besides  this,  we  are  further  re- 
stricted by  the  fact  that  the  sun  is  so  low  in  the  heavens 
that  our  heliostat  mirror  only  gives  a  narrow  line  of  re- 
flected light,  which  it  is  difficult  to  utilize.  Notwith- 
standing these  drawbacks,  the  light  of  the  sun  is  likely  to 
be  the  main  reliance  of  those  who  are  located  in  latitudes 


Surgeon  General  of  the  Army  already  referred  to,  gives 
the  following  account  of  his  experience  in  the  use  of  the 
electric  light. 

"  For  the  production  of  the  electric  light  I  used  a  Du- 
boscq  lamp,  set  in  motion  by  a  battery  of  fifty  small 
Grove  elements.  I  found  that  with  this  source  of  light 
photographs  could  be  successfully  taken  with  any  power 
with  which  pictures  can  be  taken  by  sunlight ;  and  I 
was  delighted  to  find,  as  T  bad  anticipated,  that  the  very 
exaggeration  of  light  and  shadow  which  has  prevented 
the  electric  light  from  being  generally  adopted  as  a  source 
of  illumination  in  the  preparation  of  photographs  of  the 
size  of  the  object  or  smaller,  proved  of  immense  advan- 
tage in  the  reproduction  of  the  feeble  microscopical  im- 
ages of  highly  magnified  objects,  and  that  the  pictures 
were  hence  clearer  and  better  defined  than  any  photo- 
graphs of  similar  objects  I  had  hitherto  produced  by  sun- 
light. I  found  also  that  the  electric  light  was  so  much 
more  manageable  than  sunlight,  as  a  source  of  illumina- 
tion, that  I  could  readily  arrange  it  to  produce  negatives 
with  much  shorter  exposures  than  are  indispensable  with 
the  sun.  .  .  .  The  electric  light  is  by  far  the  best 
of  all  artificial  lights  for  the  production  of  photo  micro- 
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graphs,  :■  in  1  when  used  as  I  am  now  about  to  di  scribe,  it 
is  in, ih  convenient  and  economical.     I  rove  bat 

terj  of  fifty  elements     The  batten  is  placed  just  out 

it  the  operating  r i,  In  a  closet  rr which  the  I 

escape  through  an  earthen  pipe  Into  the  main  <  bimnej  of 
the  building.     This  battery  was   furnished  by  Mr.   Wil- 
liam I. .i.l.l.  NTos.    II  and  12  Beck  Mi  i  Sinn. 
London,  W.     The  rubber  cups  are  -IJ  inches  high 
wide,  and  2  thick.     TheplatinumB  are5j  Inches  dj 
and  weigh  about  60  grains  i  ach.  The  zincs  arc  bent  upon 
themselves  boob  i"  present  a  part  ol  their  surface  on  i 
side  ol  the  platinums,  and   weigh,  when  new,  about  a 
pound  apiece.      Mr.    I. add    furnishes  these  batti  ries  in 
trays  of  ten  elements,  at  five   pounds  sterling   per  tray, 
and  I  find  that  a  battery  of  five  trays  is  sufficient  for  i 
purpost  s.      Seven  pounds  and  a  half  of  strong  commer- 
cial  nitric  acid,  and  three  of  sulphuric,  diluted  with  i.  a 
times  the  quantity  of  water,  is  sufficient  to  charge  this 
battery,  which  will  then  produce  the  light  continuously 
for  from  three  to  four  hours.     The  cost    of  running  the 
battery  for  this   time,  including    in    the   estimate    the 
amount  of  zinc  consumed  and  the  cost  of  amal  ^mating 
I  third  or  fourth  time  of  using,  is  very  modi  rate. 

"The  Duboscq  lamp,  the  microscope,  and  the  plate- 
holder  arc  arranged  in  a  dark  room,  which  enables  me  to 
dispense  with  the  use  of  a  camera.  The  g<  neral  arrange- 
ment of  the  apparatus  is  shown  id  the  cut    Fig.  2871) 

•■  The  electric  lamp  of  Duboscq  (a  is  placed  on  a  stool 
against  the  wall  al  one  end  of  the  room,  and  its  light  i  on 
centrated  by  a  pair  of  condensing  lenses  [b)  mi  the  lower 
lens  of  the  achromatic  condenser  of  the  microscope.  The 
microscope  <<)  (a  large  Powell  A:  Lealand's  stand)  is 
placed  on  a  small  table  (e)  which  is  so  arranged  that  it  can 
be  lowered  orelevatedat  pleasure,  andean  be  levelled  by 
means  of  three  levelling  screws  at  its  base.  The  plate- 
holder  '<  ■.  also  arranged  so  that  ii  can  be  raised  or  low- 
ered at  pleasure,  is  supported  by  a  small  table  (f)  which 
.stands,,  ii  three  levelling  screws.  The  floor  of  the  apart- 
ment is  quite  level. 

••  In  taking  photographs  with  this  apparatus  1  proceed 
as  follows:  The  electric  lamp  being  set  in  motion,  the 
table  holding  the  microscope  (which  has  previously  been 
levelled)  is  raised  or  lowered  and  moved  from  side  to 
side  i  ill  the  centre  of  the  achromatic  condenser  is  brought 
to  the  centre  of  the  illuminating  pencil  proceeding  from 
ill.'  lamp  :  the  object  is  then  placed  on  the  stage  and  care- 
fully adjusted  A  cell  of  plate-glass  containing  a  satu- 
rated solution  of  ammonio-sulphate  of  copper  is  fixed 
jusi  below  the  achromatic  condenser,  and  not  only  pre- 
vents the  admission  of  mm  actinic  rays,  but  excludes  i  he 
very  great  heat  which  accompanies  the  electric  light, 
and  also  moderates  its  effect  upon  the  eye  of  the  observer. 
The  light  thus  produced  is  very  agreeable  to  the  eye.  and 
I  find  my  sell  able  to  work  with  it  from  four  to  five  hours 
without  fatigue.  It  aNo  has  the  advantage  that  all  the 
colors  of  the  object  examined  disappear,  and  the  prepara- 
tion appears  black  on  an  azure  field,  which  resembles  the 
Bkj    On  a  clear  day.  so  that  the   observi  r    s,  ,s   al    a   gll 

how  the  object  will  appear  in  the  photograph,  and  is  thus 
enabled  to  arrange  his  achromatic  condenser  and  other 
adjustments  so  as  to  produce  the  most  satisfactory  ef- 
■<<■)■ 
it h-i amlinir  the  very  favorable  opinion  of  the 
electric  light  which  Woodward  had  formed  at  the  time 
this  report  was  written,  most  of  his  subsequent  work  was 
done  by  sunlight,  and  I  imagine  that  this  may  have 
been  largely  due  to  the  fact  that  tie  care  oJ  a  Grove 
batterj  of  fifty  cells  involved  more  trouble  and  expense 
than  was  at  first  anticipated.  At  the  present  day  it  will 
be  possible  to  obtain  the  electric  light  in  man)  of  our 
cities  without  the  trouble  and  expense  of  caring  for  a 
i.ati.  ry,  since  there  tire  "plants"  for  producing  electricity 
,.f  illumination  by  means  of  dynamo-elec- 
tric machines 

/'        1/  ■  •        Woodward   aNo   experimented 

with  ■  lesiutn  light,  and  slates  his  conclusions  as 

loll.  IWS  : 

"The  magnesium  light  affords  a  beautiful  sou: 

illumination,  comparable  to  while  cloud  illumination  of 


the  best  Character,  or  to  the  light  of  the  sun  after  it  has 
passed  through  a  sheet  of  ground  <_dass.  Without  the 
use  of  ground  ulass  this  |jg]  admirably  for  the 

production  of  photographs  of  the  soft  tissues  with  any 
power  under  a  thousand   diameters.      The  light   b. 
com  p.  .seil  of  a  mixed  pencil,  with  raj  s  passing   in  all  di 
lections,  there  are  no  interference  phenomena  ;  but  for 
the   same   reason,   on    the   Nobert's    plate   and    many  test 
is,  the  results  tire  inferior  to  those   produced   by  the 
or  by  the  electric  light;  with  powers  much  higher 
than  a  thousand  diameters,  however,  the  time  of  cm 
tire  b  inconveniently  Ion..'."     (This  was  written 

before  dry  plates  had  come  into  use.)  "The  pn 
employed  by  me  in  the  production  of  negatives  with  the 
magnesium  light,  is  essentially  the  same  .as  j  have  above 
described  for  the  electric  light,  simply  the  magnesium 
lamp  is  substituted  for  the  electric,  and  the  condenser  of 
an  ordinary  oxy-calcium  magic-lantern  is  made  to  con- 
centrate the  light  on  the  achromatic  condenser  of  the  nai- 
croscope."    .     .    . 

"  The  magnesium  lamp  used  by  me  for  this  purpose 
was  the  two-ribbon  lamp  of  the  American  Magnesium  I 
(No.  '.'  Liberty  Square,  Boston,  Mass.),  Bold  by  that  com- 
pany for  manic-lantern  purposes,  price  $50.  The  ribbon 
weighs  about  fifty-two  centigrammes  per  metre,  and  is 
sold  at  $2.50  per  ounce.  Two  ounces  will,  with  care, 
answer  for  three  or  four  hours'  constant  work,  and  ought 
to  produce  from  twelve  to  thirty  negatives,  in  accordance 
with  the  difficulties  of  the  subjects  to  be  represented. 
The  fumes  of  magnesia  resulting  from  the  combustion 
are  carried  into  a  chimney,  five  feet  long,  made  of  spiral 
wire  covered  with  muslin,  which  terminates  in  a  muslin 
bag  in  which  the  oxide  condenses,  while  the  draft  e 
on  through  the  interstices  of  the  muslin.  The  chimney 
and  bag  are  furnished  by  the  company  for  S'2..")0. 

"  In  commenting  upon  the  above  processes  it  may  be 
remarked  thai  for  the  anatomist  ami  physiological  in- 
vestigator,  the  magnesium  lamp  affords  a  satisfactory 
and  sufficient  soun  e  of  illumination  for  the  photography 
of  normal  and  pathological  tissue-preparations.  The 
same  end  will  be  equally  well,  or  even  better,  attained 
with  the  electric  lamp,  with  which  also  the  mosl  difficult 
test  objects  can  be  satisfactorily  reproduced.  Where 
economy  of  apparatus  is  the  object  the  magnesium  lamp 
will  lie  preferred  by  ordinary  workers;  but  where  much 
work  is  done,  the  high  price  of  the  magnesium  ribbon 
more  than  counterbalances  the  cheapness  of  the  appa- 
ratus, and  the  electric  light  becomes  the  most  economi- 
cal "  <<</'.  tit.  i. 

The  price  of  magnesium  has  been  greatly  reduced  since 
Woodward's  experiments  were  made,  and  it  stems  prob- 
able that  this  source  of  illumination  would  now  be  more 
economical  .and  convenient  than  the  use  of  the  electric 
light  in  the  absence  of  a  "plant"  for  producing  electri- 
city for  _.  ni  ral  purposes  of  illumination.  At  a  meeting 
of  the  Society  for  Advancement  of  Photography,  in 
Berlin,  held  March  26,  1886,  Herr  Mietbe  called  atten- 
tion to  the  use  of  the  magnesium  light  in  photography, 
.and   Stated    thai    its   use   had   heretofore   been    very  much 

restricted  by  the  price  of  magnesium  wire,  but  that  this 
difficulty  had  now  been  removed,  inasmuch  as  the  fac- 
tory of  Schering  produces  this  wire  at  a  very  moderate 
price. 

Lamp-light.— Dr.  Ii.  T.  Maddox,  of  England,  one  of 
the  pioneers  in  photo  micrography,  demonstrated  some 
years  am.  thai  satisfactory  photo-micrographs  can  be 
made  with  comparatively  high  powers  by  the  use  of 
lamp-light.  He  was  kind  enough  to  cend  me  a  drawing 
of  his  apparatus  in  l*s:">.  but  it  has  been  mislaid  and  I 
have  not  at  band  the  number  <>f  the  British  Journal  of 
ohy  iu  which  ii  is  described.  It  is,  however, 
essentially  the  same  arrangement  as  that  which  has  si 
been  used  in  this  country  by  Mr.  Walmsley  and  others. 
The  details  are  shown  in  Fig.  2872,  which  represents  the 
apparatus  as  described  by  Walmsley. 

"  Any  coal  oil  or  petroleum  lamp  of  good  illuminating 

power,  and  which  can  be  placed  at  any  desired  height 

above  the  table,  may  be  used.     The  Fiddian  illuminator 

rinally  intended   for  microscopic  purposes,  has  been 
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found  admirably  adapted  to  use  with  the  camera,  and  is 
the  one  figured  in  the  illustration.  It  gives  a  strong 
white  light  through  the  lens  composing  its  front,  all  the 
other  rays  being  cut  off  by  the  metallic  chamber  and 
chimney  containing  the  flame.  It  can  be  raised  to  any 
required  height,  and  is  recommended  as  being  the  best 
lamp  for  the  purpose.  ...  In  using  this  apparatus, 
the  base-board  is  to  be  placed  upon  a  solid  table  and  the 
camera  firmly  secured  to  the  platform,  as  shown  iu  the 


illustration.  The  microscope  (from  which  the  eye-piece 
has  been  removed,  and  the  tube,  lined  with  a  roll  of  dead- 
black  paper),  is  to  be  inclined  to  a  horizontal  position  and 
firmly  secured  to  the  board  by  turn-buttons,  with  the 
end  of  the  body  inserted  in  the  cone  front  of  the  camera, 
about  the  joining  of  which  a  piece  of  black  cloth  or 
velvet  is  to  be  wrapped  to  exclude  extraneous  light.  The 
lamp  is  now  to  be  lighted  and  raised  to  such  a  height  as 
will  bring  the  flame  exactly  even  with  the  centre  of  the 
stage,  the  direct  light  being  used  without  the  mirror, 
which  must  be  removed.  It  is  presumed  that  the  proper 
object-glass  has  already  been  attached  to  the  microscope- 
body,  and  that  au  achromatic  condenser  has  likewise 
been  inserted  in  the  sub-stage.  A  Kellner  eye-piece 
.answers  admirably  for  this  purpose.  A  secondary  con- 
denser is  sometimes  necessary  between  the  lamp  and  the 
stage,  as  shown  in  the  woodcut,  to  secure  a  bright  and 
even  illumination  all  over  the  focusing  screen."  (Journal 
of  the  Royal  Mic.  Society,  August  1883,  p.  557.) 

That  very  excellent  results  may  be  obtained  by  means 
of  such  an  apparatus  is  demonstrated  by  many  photo- 
micrographs in  my  collection,  made  by  Dr.  Maddox,  of 
England,  by  Mr.  Walmsley,  and  especially  by  the  ad- 
mirable work  of  Dr.  J.  D.  Cox,  of  Ohio.3 

Dr.  Cox  says:  "The  apparatus  I  use  is  very  simple. 
It  consists  of  Walmsley's  photo-micrographic  camera 
with  cone  of  papier  mache,  attached,  and  a  common  coal- 
oil  lamp,  with  broad,  fiat  wick  an  inch  and  a  half  wide. 
Iu  selecting  a  lamp  I  chose  one  having  a  strong  draught 
and  good  combustion,  giving  an  intense  white  flame.  In 
using  it,  the  edge  of  the  flame  is  turned  to  the  micro- 
scope, as  in  the  resolution  of  difficult  tests.  To  obtain 
the  desired  amplification,  even  with  a  one-fifteenth  inch 
objective,  the  full  extension  of  the  camera  bellows  is 
necessary,  or  the  use  of  an  amplifier  in  the  body  tube. 
Without  pretending  to  be  sure  that  my  method  is  the 
best,  I  will  still  say  that  I  have  thus  far  got  the  best  re- 
sults by  using  the  No.  1  eye-piece  in  the  microscope,  and 
no  other  amplifier." 

Mono-chromatic  Light. — When  the  full  light  of  the  sun, 
reflected  by  the  mirror  of  a  heliostat,  is  brought  to  a  fo- 
cus by  the  sub-stage  condenser,  we  have  a  concentration 
of  the  heat-rays  as  well,  and  this  to  such  an  extent  that 
the  object,  or  the  balsam  setting  of  the  lens  used  in  pho- 
tographing, may  be  injured.  The  same  is  true  of  the 
electric  light.     For  this  reason  it  is  customary  to  pass  the 


light  through  a  solution  which  filters  out  the  heat-rays. 
Woodward  used  a  saturated  solution  of  ammonio-sulphate 
of  copper  for  this  purpose,  and  the  writer  has  followed 
his  practice  with  satisfactory  results.  The  solution  is 
made  by  adding  sulphate  of  copper  to  strong  aqua  am- 
mania.  After  being  filtered,  this  solution  is  enclosed  in 
a  fiat  glass  cell,  and  this  is  interposed  in  the  course  of  the 
light  back  of  the  sub-stage  condenser.  The  cell  should 
have  parallel  sides  of  plain  glass,  separated  by  a  space  of 
about  half  an  inch.  Back  of 
this  cell  it  is  customary  to 
place  a  lens  of  long  focal  dis- 
tance— about  eight  inches — 
to  condense  the  light  from 
the  mirror  of  the  heliostat. 
The  cell  should  be  so  placed 
that  the  cone  of  light  emerg- 
ing from  it  is  about  one- 
fourth  to  one-half  an  inch  in 
diameter.  This  cone  of  light 
is  next  received  by  the  achro- 
matic condensing  lens  on  the 
sub-stage  of  the  microscope, 
which  must  be  adjustable 
forward  and  backward  in 
order  to  secure  the  proper 
illumination  for  objectives 
of  various  power.  The  best 
light  is  obtained  by  having  a 
pin-hole  diaphragm  in  front 
of  the  achromatic  condenser, 
so  that  the  mono-chromatic 
light  emerges  from  a  very 
small  aperture.  The  divergent  cone  of  light  coming 
from  this  minute  aperture  must  be  carefully  centred  iu 
the  axis  of  the  lens  by  which  the  image  to  be  photo- 
graphed is  projected.  The  size  of  the  circle  of  light 
upon  the  glass  slip  carrying  the  object  will  be  regulated 
according  to  the  size  of  the  field  of  view  taken  in  by  the 
objective  in  use. 

Instead  of  a  condensing  lens  and  a  flat  cell  containing 
ammonio-sulphate  of  copper  solution,  we  may  use  a  glass 
globe  containing  the  same  solution,  as  proposed  by  Zeiss. 
This  apparatus  is  shown  in  Fig.  2873,  and  is  described  as 
follows  : 

"  A  glass  globe,  seven  inches  in  diameter,  is  held  by 
the  neck  in  a  wooden  frame  consisting  of  a  base-plate, 
two  uprights,  and  a  cross  piece. 
The  globe  is  filled  with  ammo- 
nio-copper  solution,  and  placed 
in  front  of  the  lamp,  so  that 
mono-chromatic  light  can  be 
received  by  the  mirror  or  con- 
denser. The  space  between  the 
globe  and  the  uprights  is  closed 
by  a  thin  wood  screen,  which 
also  extends  five  inches  up- 
ward, and  three-fourths  of  an 
inch  on  each  side  of  the  up- 
rights, shutting  off  extraneous 
light  more  completely.  The 
lamp  intended  to  be  used  with  Pig.  S87& 

the  globe  is  a  Siemens  gas- 
burner,  and  should  be  placed  about  six  inches  behind 
the  globe"  (Journal,  Royal  Mic.  Soc,  June,  1886,  p.  515). 
Aclinic  and  Visual  Focus. — There  is  another  advantage 
in  the  use  of  mono-chromatic  light  in  photo-micrography. 
It  is  a  well-known  fact  that  the  visual  and  actinic  focus 
are  not  in  exactly  the  same  plane  when  an  image  is  pro- 
jected by  means  of  ordinary  white  light.  The  more  re- 
frangible violet  rays  arc  brought  to  a  focus  at  a  point 
nearer  to  the  object  than  are  the  rays  from  the  red  end 
of  the  spectrum,  which  have  a  large  share  in  the  forma- 
tion of  the  visual  image.  This  source  of  difficulty  is 
removed  by  the  use  of  mono-chromatic  light,  which  is 
also  less  trying  to  the  eyes  than  white  light. 

The  difference  between  the  actinic  and  visual  focus  is 
greater  in  the  case  of  low-power  lenses,  unless  these  are 
specially  corrected  for  photography,   than  in  carefully 
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corrected  lenses  "i  high  power.  Mr.  Walmsley  Bays: 
••  1  Lave  seen  objectives  of  low  power  in  which  there  was 
do  apparent  differ)  nee  between  the.  visual  and  actinic  foci, 
and  which  gave  without  any  further  corrections— neg- 
atives as  anarp  as  the  ima  upon  the  focusing 
screen;  but  Buch  instances  are  rare,  and  cannot  be 
counted  upon.  I  would,  therefore,  reiterate— for  all 
powers  lower  than  one-fourth  inch  employ  only  those 
specially  corrected  for  photographs  (J  /.'  M 
1. on, ion  ,  February,  1888,  p.  148).  The  source  of  diffl- 
culty  referred  to  applies  also,  although  in  let 
to  the  image  projected  by  objectivesof  high  power. 
Dr  -1    I)  Cos  remarks  upon  ibis  subject  as  folio 

"  li  the  statement  bad  been  that  a  sharp  picture  may 
be  taken  when  the  object  is  exactly  in  locus  with  a  high 
power,  1  should  not  take  exception  to  it,  and  1  incline 

tO  think  that  this  is  what  has  been  meant.  lint  a 
sharp  picture  may  be  cither  a  positive  or  a  negative  i  E 
the  visual  image  seen  in  the  microscope,  and  in  my  own 
w  irk  so  manj  examples  have  turned  out  to  be  positi 
when  I  expected  them  to  be  negatives,  that  I  have  bet  n 
led  to  make  an  investigation  of  the  subject,  in  which  the 
evidence  tends  strongly  to  show  that,  w  ith  our  best  high- 
power  lenses  the  image  fixed  upon  the  sensitive  p 
is  a  positive  instead  of  being  a  negative,  and  consequently 
the  paper  prints  from  this  are  negatives  and  not  positives. 
It  would  he  very  easy  i,,  overlook  this  difference  in  a 
large  class  of  photo-micrographs,  because  in  an  alterna- 
tion of  dark  and  light  lines,  or  dark  and  light  spaces,  it 
often  matters  little  which  oi  a  pair  is  light  or  dark  ;  the 
picture  will  be  equally  satisfactory  either  way.  In  the 
case  of  a  large  majority  of  the  microscopic  objects 
photographed,  either  the  positive  or  negative  im- 
age-would  be  good  enough  fort  hi'  purpose  intended 
—so  good  that  a  close  examination  of  the  point  I 
am  now  suggesting  would  hardly  occur  to  one. 
This,  in  fact,  was  my  own  experi- 
ence until,  in  efforts  to  get  a  good        ,.— -  - 

picture  of  the   lu-oken  cduv  of  tiaj       /^- 

inent  s  ,  if  the  liner  diatoms,  f 

my  attention  was  arrested         ~><- 

by  the  fact  that  the  appear-  s          E^S5! 

ane,  s  seen  by  the  eye  were 

often   reversed  in  the  print  Xjjfcy^ 

from  the  supposed  negatu  e  '---*  ——*--.. . 

which     I     had    taken.      As, 

in    dealing    with    minute 

areola-,    this   often    amounted    to    showing  a    projection, 

where  I  had  seen  an  apparent  depression,  and  vice  versa, 
it  became  in  effect  a  failure  to  photograph  what  I  had 
seen,  and  challenged  my  best  efforts  to  overcome  the  dif- 
ficulty" (../.  /.'.  .1/.  8.,  London,  December,  1885,  p.  1071). 
Qeiieral  Remarks  upon  Light. — Whatever  the  source  of 
illumination,  it  will  he  necessary  lo  keep  in  mind  certain 
general  principles.     Of  course, 'no  light  must  reach  the 

plate   except  that   which  comes  through  the   objective    hv 

which  the  image  to  be  photographed  is  projected.     This 

Object  is  attained  in  two  ways  ; 

By  the  use  of  a  light  proof  camera-box,  which  is 
connected  with  the  tube  of  the  microscope  by  means  of  a 
cone  of  blackened  pasteboard,  or  Borne  other  device. 

(b)  By  working  in  a  room  from  which  all  light  is  ex- 
cluded except  that  which  comes  through  the  tube  of  the 

microscope.       In    this    case    the    whole' room    becomes  a 
camera  obscura,  and  it  is  unnecessary  to  have  a  light 
proof  connection  between  the  tube  of  the  mi.  roscopeand 

the  scieen  upon  which  the  image  is  project!  d. 

Both  of  these  methods  of  working  have  their  special 
advantages.    The  employment  id'  a  camera  box  gives  us 

an  apparatus   which   may   be  transported   from    place  to 

place,    which    ma\     lie    used    in    any  suitable   r n,   and 

which  can  lie  put  aside  w  hen  the  room  is  required  for 
other  purposes.  The  other  plan  requires  a  room  speci- 
ally arranged  for  the  purpose— that  is  to  say,  a  room 
from  which  the  light  can  be  completely  excluded,  ami 
havings  properly  located  aperture  through  which  light 

Can  be  admitted  to  tin-  condensing   lens   on  the   sub  s. 

of  the  microscope      Wlu-n  sunlight  reflected  by  a  hen- 

ostat  is  i,,  lie  the  source  of  illumination.  [|  is  essential 


that  the  aperture  through  winch  the  light  is  admitted 

should  face  directly  south.  ;l„,|  tin-  Optical  axis  of  the 
microscope  must  correspond  with  the  meridian  of  the  lo- 
cality. 

The  main  advantages  of  the  dark  room  are  that  the 
screen  may  be  moved  forward  and  back  for  anv  distance 
allowed  by  the  depth  of  the  apartment  ;  that*  the  pro- 
jected image  may  be  sen  by  the  operator  while  standing 
at  the  microscope,  and  may  be  roughly  focused  from  that 
point  by  means  of  tin-  coarse  adjustment  ;  and  that  the 
final  focusing  Can  be  effected  at  the  screen  without  resort- 
ing to  any  device  for  excluding  extraneous  light,  >uch  as 
tin-  strip  of  black  velvet  commonly  employed  by  photo- 
graphers. 

The  writer,  following  the  practice  of  Woodward,  has 
done  most  of  his  work  in  a  dark  room,  and  has  been  well 
satisfied  with  this  mode  of  operating  It  will  be  found 
preferable  lor  laboratories  which  ate  regularly  lined  up 
lor  photo-micrography.  On  the  other  hand,  those  who 
onlj  w  ork  occasionally,  and  w  ho  cannot  devote  a  suitable 
room  to  this  especial  use,  will  find  the  ordinary  camera- 
box  the  most  satisfactory  arrangement,  especially  if  they 
propose  lo  use  a  petroleum  lamp  as  the  source  of  illumi- 
nation. 

Reflection  from  tin  Interior  of  tin  7""'/.  of  tin  Micro- 
scope.— Novices  in  the  art  of  photo  micrography  are  very 
commonly  perplexed  by  the  appearance  of  a  central  spot 


Fig.  2874. 

or  circle  of  light  upon  the  screen,  which  seriously  de- 
tracts from  the  beauty  and  value  of  the  picture.  This  is 
due  to  reflection  from  the  inside  of  the  tube  of  the  micro- 
scope. It  is  to  be  corrected  by  slipping  into  the  tube  a. 
cylinder  of  paper  of  a  dead-black  color.  The  writer  is 
in  the  habit  of  accomplishing  the  same  end  by  the  use  of 
an  eye-piece  with  the  lenses  removed.  The  blacki 
diaphragm  which  is  placed  between  the  lenses  of  a  low 
eye-piece  serves  to  exclude  these  reflected  rays,  and  at 
the  .same  time  cuts  down  the  field  upon  the  screen  and 
gives  it  a  sharp  outline,  which  is  under  most  circum- 
stances an  advantage. 

With  reference  to  the  manipulation  of  the  light  which 
passes  through  the  sub  st aire  condenser,  xve  would  say  that 
this  is  a  matter  of  prime  importance,  and  that  sui 
will  depend  largely  upon  Inning  the  light  properly  cen- 
tred and  the  condenser  adjusted  at  the  most  favorable 
point  for  securing  good  definition. 

Diffraction. — The  diffraction  spectra  which  are  so  often 
seen  in  photographs  made  by  transmitted  light  mar  the 
beauty  of  the  picture  and  are  a  source  of  confusion  in  in- 
terpreting the  meaning  of  the  photographic  image.  They 
are  to  be  avoided  by  the  use  of  carefully  corrected  objec- 
tives, by  carefully  centring  the  light,  and,  finally,  by  in- 
terposing a  piece  of  ground  glass  back  of  the  sub-stage 
condenser.  The  last-mentioned  procedure  is  especially 
necessary  when  lamp-light  or  unfiltered  sunlight  is  em- 
ployed. 

Apparatus.— A  very  simple  form  of  apparatus  will 
suffice  for  photographing  with  low    powers.     Fig. 
represents  an  apparatus  devised  by  Mr.  II.  P.  Atwood, 
and  described  in  the  Journal  of  I'd  Royal  Mic 
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Society  (April,  1885).  It  is  manufactured  in  this  country 
by  the  Bausch  &  Lomb  Optical  Co.,  and  is  to  be  com- 
mended for  its  simplicity  and  convenience.  It  will  be 
seen  that  the  stage  is  adjustable  forward  and  backward 
for  a  considerable  distance,  and  that  this  movement  an- 
swers the  purpose  of  a  coarse  adjustment,  and  gives  am- 
ple range  for  the  employment  of  low  powers.  A  greater 
extension  of  the  camera-box  would  be  a  desirable  feature. 

The  writer  has  found  that  most  satisfactory  pictures  of 
thin  sections  of  tissues,  etc.,  may  be  made  with  an  amplifi- 
cation of  from  two  to  ten  diameters,  by  the  use  of  a  photog- 
rapher's "  viewT  lens."  This  is  to  be  brought  quite  near 
the  object — eight  to  ten  inches — and  the  enlarged  image 
is  projected  upon  a  screen  removed  to  a  considerable  dis- 
tance behind  the  lens.  The  amplification,  of  course,  in- 
creases with  the  distance  of  the  screen,  and  the  lens  must 
be  moved  closer  to  the  object,  according  as  this  distance 
is  increased.  The  photograph  of  spinal  cord  (Fig.  5),  and 
that  of  a  section  of  a  tuberculous  lung  (Fig.  4)  in  Plate 
XXV.,  accompanying  this  article,  were  made  with  such 
a  lens.  The  superior  penetrating  power  of  a  landscape 
lens,  the  large  field  of  view  which  it  includes,  and  its 
optical  qualities  generally  when  it  is  produced  by  a  good 
maker,  make  it  superior  to  an  ordinary  low-power  objec- 
tive for  the  purpose  mentioned.  It  may  be  used  in  con- 
nection with  such  an  apparatus  as  that  of  Mr.  At  wood — 
with  a  longer  camera — or  in  a  dark  room  to  which  light 
is  admitted  through  a  single  aperture  which  leads,  by 
means  of  a  light-proof  tube,  directly  to  the  object  upon 
the  stage  of  the  microscope.  A  diaphragm  of  the  size  of 
the  field  of  view  which  is  to  be  photographed,  should  be 
placed  back  of  the  object. 

No  heliostat  is  required,  as  ordinary  diffused  day- 
light, or  better  still,  light  reflected  from  a  bright  blue 
sky,  or  from  white  clouds,  is  quite  sufficient.  No  sub- 
stage  condenser  is  used,  and  it  will  be  found  in  practice 
that,  as  a  general  rule,  the  quality  of  the  light  will  be 
better  when  our  apparatus  points  directly  toward  the 
blue  sky  than  when  a  mirror  or  a  condensing  lens  is 
interposed.  For  this  reason  it  is  desirable  to  work  in 
an  elevated  room  which  has  an  outlook  directly  upon 
the  blue  sky,  and  when  we  cannot  obtain  such  an 
outlook  in  a  horizontal  plane  we  may  incline  all  of 
our  apparatus  so  that  the  optical  axis  of  the  micro- 
scope will  point  above  the  horizon.  When  this  is  im- 
practicable on  account  of  the  proximity  of  tall  buildings 
or  of  other  objects  which  obstruct  the  view,  we  may 
place  a  plane  mirror,  outside  the  window  and  opposite 
the  aperture  through  which  light  is  admitted,  in  such 
a  position  as  to  reflect  the  light  falling  upon  it  in  a  per- 
pendicular direction,  at  a  right  angle,  and  into  the  aper- 
ture. 

Such  an  arrangement  as  this  will  be  very  suitable 
for  photographing  growing  colonies  of  bacteria  upon 
gelatine  plates,  and  also  for  making  an  enlarged  positive 
picture  from  a  small  negative.  Higher  powers  may  be 
used  in  the  same  way.  In  the  vicinity  of  San  Francisco, 
where  the  sky  is  habitually  bright,  and  the  actinic  power 
of  the  light  reflected  from  the  heavens  very  great,  I 
have  even  made  a  satisfactory  photo-micrograph  with  an 
amplification  of  six  hundred  diameters,  without  the  use 
of  a  heliostat,  and  by  means  of  a  Zeiss  one-eighteenth 
inch  homogeneous  immersion  objective.  The  time  of 
exposure  was,  however,  very  long — about  half  an  hour — 
with  an  Eastman  "  extra-rapid  "  dry  plate. 

As  a  general  rule,  it  may  be  said  that  this  method 
is  not  available  for  objectives  of  higher  power  than  one- 
half  inch,  or  for  an  amplification  of  more  than  fifty  diam- 
eters. When  the  atmosphere  is  at  all  hazy,  as  when  it 
is  loaded  with  the  smoke  of  a  large  city,  the  limits  are 
considerably  below  this. 

If  sunlight  is  to  be  used  with  high  powers,  a  heliostat 
of  some  kind  will  be  essential.  And  as  it  is  a  difficult 
matter  to  regulate  a  heliostat  so  that  the  light  reflected 
by  its  mirror  will  remain  for  several  hours  in  one  place, 
the  use  of  a  heliostat-regulator  becomes  necessary.  The 
writer  used  for  a  number  of  years  the  regulator  devised 
by  Woodw7ard,  which  is  manufactured  by  Kiibel,  of 
Washington. 


For  short  exposures  an  adjustable  plane  mirror  may 
be  used,  such  as  the  "New  Porte-lumiere  "  of  James 
W.  Queen  A  Co.,  of  Philadelphia,  which  is  shown  in 
Fig.  2875.  This  is  described  as  follows  :  "  The  mirror  is 
mounted  in  a  thin  metal  frame,  strengthened  at  the 
back  by  a  rib  of  thicker  metal.  It  is  supported  upon  an 
axis  near  the  middle,  with  which  it  turns  in  the  cuds  of 
two  metal  posts  that  stand  out  from  the  rotating  frame 
of  the  base.  The  movement  of  rotation  or  orientation  is 
given  by  two  knobs  inside  the  window,  which  turn  the 
parts  carrying  the  mirror  smoothly  and  evenly  in  a 
groove  in  the  main  frame,  which  is  fastened  to  the  win- 
dow-shutter. The  movement  of  elevation  is  obtained  by 
turning  the  head  of  an  endless  screw,  also  within  the 
window,  working  a  nut  on  the  end  of  a  lever  outside  " 
(Fig.  2875). 

Direct  sunlight,  reflected  by  a  plane  mirror,  made  con- 
vergent by  means  of  a  low-power  lens  (8  inches  focus), 
passed  through  an  ammonio-sulphate  of  copper  solution, 
and  concentrated  upon  the  object  by  means  of  an  achro- 
matic condenser,  gives  us  a  powerful  light  of  the  best 
quality,  which  requires  a  comparatively  short  exposure 
even  with  the  highest  powers.  Fig.  2  of  Plate  XXV. 
is  from  a  negative  made  by  the  writer  with  such  a  light, 
in  Havana,  in  1879.  The  blood-corpuscles,  from  the 
finger  of  a  patient  with  yellow  fever,  arc  magnified  1,500 
diameters  by  means  of  a  Zeiss  -Aj  inch  objective.  This  is 
one  of  many  similar  pictures  made  at  the  same  time. 
The  amplification  might  have  been  pushed  much  farther, 
so  far  as  the  light  is  concerned,  if  there  had  been  anything 


to  gain  by  doing  so. 
But  this  would  have 
been  at  the  expense 
of  clearness  of  defi- 
nition, as  I  found  this 
to  be  about  the  limit 
of  satisfactory  work  with  the  objective  named. 

Figs.  3,  7,  and  8,  of  the  same  plate,  were  also 
made  by  the  use  of  a  heliostat. 

The  essential  features  of  a  stand  for  photo-micrography 
are,  that  it  may  be  inclined  to  a  horizontal  position,  and 
that  it  has  a  sub-stage  upon  which  to  mount  and  focus 
forward  and  back  an  achromatic  condensing  lens.  Of 
course  it  will  have,  in  this  country,  the  "society  screw," 
and  will  thus  be  adapted  for  use  with  all  objectives  of 
English  or  American  make.  In  addition  to  these  essential 
features  it  will  be  found  very  convenient  to  have  a 
mechanical  stage,  and  arrangements  for  centring  the 
sub-stage  with  its  condensing  lens.  Following  Wood- 
ward's recommendation,  I  obtained  at  the  outset  of  my 
work  the  large  stand  of  Powell  &  Lealand,  and  have 
found  it  to  be  admirably  suited  for  the  purpose.  One 
feature  of  value  is  the  fact  that  the  body  can  be  de- 
tached, thus  giving  a  full  field  when  low  powers  arc 
used.  Good  work  may,  however,  be  done  with  a  much 
cheaper  instrument,  and  I  have  managed  to  get  on  very 
well  with  the  army  stand  of  Zentmeyer,  even  when  using 
the  highest  powers.  This  stand  has  an  easy-moving 
glass  stage.  In  the  absence  of  a  suitable  achromatic 
condensing  lens  attached  to  the  microscope,  we  may  use 
an  objective.  I  prefer  a  first-class  objective  of  high 
power — iV  inch  or  above — but  a  lower  power  may  be 
used  by  placing  a  pin-hole  diaphragm  over  the  front  lens. 
The  Abbe  condenser  and  others  of  similar  pattern  are 
not  suitable  for  photo-micrography.  Walmsley  recom- 
mends the  use  of  a  Kellncr  eye-piece  as  a  condenser. 

Objectives. — In  the  earlier  days  of  photo-micrography 
we  were  reduced  to  the  necessity  of  using  objectives 
made  for  ordinary  work  with  the  microscope,  and  which 
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were  corrected  t"  do  their  bes(  work  with  an  eye-piece 
at  a  fixed  distance.  For  lenses  of  low  power  and  mode- 
rate angular  aperture,  the  limits  of  the  distance  within 
which  a  well-defined  image  could  be  proji  cted  were  nol 
bo  restricted  as  Id  the  case  of  those  of  higher  power  and 
wider  angle.  The  more  perfeel  the  performance  of  a 
lens  under  the  conditions  for  which  it  has  been  corrected, 

the re  essential  ii  Is  thai  these  exact  conditions  shall 

be  maintained  in  using  it.     Thus  the  homogeneous  oil- 
immersion  objectives  of  Zeiss,  made  according  to  math- 
ematical  formula    furnished   by    Professor    Abbe,   are 
ected  i"  five  the  best   possible  definition   with  the 
piece  al  a  di  tai  111  inches,  and  any  consider 

able  variation  from  this  distance  Beriously  impairs  their 
performance.  When,  therefore,  we  attempt  to  obtain 
Increased   amplification    by   removing  the  upon 

which  the  image  is  projected  to  a  distance  from  the 
object,  we  find  that  there  is  a  limit  beyond  which  we  can- 
not go  witboul  serious  loss  of  definition,  and  that  this 
limit  varies  for  different  objectives.  In  lenses  provided 
with  a  cover-correction  we  may  to  a  certain  extent 
remed)  the  defects  arising  from  the  removal  of  the 
screen  and  the  corresponding  shortening  of  the  focal 
distance  ol  the  objective ;  the  greater  the  distance  of  the 
-'  iv,  11.  the  closer  the  objective  must  be  brought  to  the 
object  to  bring  it  in  focus. 

The  same  thing   may  be  accomplished,  within   certain 

limits,  ii_\  the  use  of  an  adjustable  amplifier  within  the 
tube  of  the  microscope.  In  using  the  homogeneous 
immersion  objectives  of  Zeiss,  the  writer  has  obtained 
excellent  results  with  a  Tolles1  amplifier,  obtained  In 
1*7!)  upon  the  recommendation  of  Woodward.  During 
the  same  year,  Woodward  recorded  the  results  of  his 
experience  in  the  use  of  an  amplifier,  in  the  Journal  of 
tin  Royal  Microscopical  Society.  Bavins  been  disappointed 
in  the  use  .it  concave  lenses  which  Zeiss  had  sent  him  to 
he  used  in  connection  with  his  immersion  lenses  in  pho- 
tography, he  made  experiments  with  an  amplifier  which 
had  been  manufactured  for  him  by  Tolles.  of  Boston,  a 
number  of  years  before.  He  says  :  ••  Long  before  I  had 
received  them  "  (the  concave  lenses  furnished  by  Zeiss) 
"  1  had  theoretically  devised  a  method  of  making  these 
projections,  which  on  trial  fully  answered  my  expecta- 
tions, and  gave,  at  any  distance  I  chose  to  select,  images 
equal  in  flatness,  definition,  and  brilliancy  to  the  best  I 
could  obtain  with  the  ten  Inch  tube.  This  method  consists 
in  placing  a  suitable  achromatic  negative  lens  at  the  end  of 

the  draw  tube  uf  the  microscope  body,  and  slipping  it  by 
trial  tn  the  proper  position  to  bring  the  image  to  a  sharp 
focus  on  the  screen  at  the  distance  selected,  while  the  ob- 
jective remains  in   precisely  the  same  focal   position  that 

was  found  to  give  the  best  image  with  the  ten-inch  tube. 
The  course  of  the  rays  through  the  objective,  under 
these  circumstances,  remains  the  same  whether  the  image 

i-  projected  one  or  four  metre-,  or  any  intermediate  dis- 
tance, and  provided  the  concave  has  the  requisite 
qualities,  the  sharpness  of  the  image  is  unimpaired" 
(pp.  cil.,  p.  664).  The  amplifier  used  was  "a  negative 
achromatic  meniscus  of  about  6.5  Inches  virtual  focus, 

and  -.7  of  an  inch  in  diameter."  'Woodward  says  further  : 
"  It  will   lie    readily  understood  that  the  best  position  of 

the  amplifier  with  "the  Zeiss  one-eighth  or  one-twelfth,  for 

the  projection  of  the  image  to  sa\  ten  feet  distance  from 
the     object,  will     alSO     be    the    best    position    for  all    other 

objectives,  provided  their  corrections  are  best  neutralized 
when  they  are  focused  on  the  object  with  the  ten-inch 

tube  ;  and  therefore  the  positions  of  the  draw-tube  corre- 
sponding to  the  best  images  at  a  series  of  selected  dis- 
tances, having  been   found   by  careful  experiment    with 

any  selected  Objective,  maj  be  Used  successfully  with 
aii\  other  objective  corrected  for  the  ten-inch  tube. 
Indeed,  this  method  max  be  advantageOUSlj  resorted  to 
in  the  case  of  objectives  provided  with  a  screw -collar  in 
placi  of  the  usual  method,  in  which  the  screw-collar  is 
used  to  correct  tin'  aberrations  introduced  iy  distance. 
The  posjii,,,,,  of  the  amplifier,  as  [ndi<  ated  by  the  scale 
on  the  draw  tube,  having  been  found  tor  the  distanci  -  '■>'■ 
which  the  pictures  are  to  In  taken,  it  is  ,,nl\  necessary,  in 
Subsequent  WOrk  with    the    same    amplifier,  lo   set    it,  by 


means  of  the  draw  tube,  at  tin-  position  known  to  be 
for  the  distance  selected,  and  then  to  focus  with  the  fine 
adjustment  in  the  usual  way." 

There  ha-  been  much  difference  of  opinion 
whether  it  is  best  to  obtain  the  desired  amplification  bj  the 
use  of  the  objective  alone,  or  of  this  in  combination  with 
an  adjustable  amplifier,  or  whether  equally  good  results 
can  be  obtained  by  leaving  the  eye-piece  in  position,  and 
bringing  the  screen  close  to  it.  The  experience  of  Wood- 
ward was  opposed  to  the  use  of  an  eye-piece,  and  my  own 
experience  corresponds  with  his.     But  I  have  not  had 

the  opportunity  to  work  with  eye-pieces  constructed  es- 
pecially for  photography,  and  do  not  doubt  that  thi 
feels  which  have  prevented  me  from  obtaining  satisfac- 
tory results  with  the  eye-pieces  in  my  collection  could  he 
overcome  by  the  opticians.  One  principal  trouble  I  have 
found  to  be  the  curvature  of  the  field,  which  makes  jt 
impossible  to  bring  into  focus  the  c<  ntre  and  the  ma:  s 
of  the  field  of  view  at  the  same  lime.  But  there  can  he 
no  d  iubt  that  eye-pieces  specially  constructed  for  the 
work  can  be  used  with  advantage.  Only  those  of  com- 
paratively low  power  will,  however,  be"  found  useful. 
Professor  Abbe  has  given  the  following  opinion  with 
reference  to  eye-piece  amplification,  in  general  : 

"  The  essential   principle  for  a  valid  comparison  of  the 
telescope  and  the  microscope,  is  that  every  microscope 
involves  in  it  -  action  that  of  a  given  telcseo]  e.     Thi 
feet  of  thi'  microscope  cannot,  in  any  case,  extend  further 

than  the  effectiveness  <>i  such  telescope.  Now.  the  most 
trustworthy  power  of  eye-piece  for  a  telescope  is  approx- 
imately forty  per  inch  of  the  diameter  of  the  objective, 
i.e.,  one-fourth  inch  focal  length  for  every  telescope  in 
which  the  proportion  of  fo<  al  length  to  aperture  is  l  to  10. 
Thi-  relation  of  eye-piece  to  objective  in  the  telescope  is 
exactly  paralleled  in  the  microscope,  when  to  a  one-eighth 
inch  dry  objective  of  maximum  aperture  is  applied  (with 
a  ten-inch  tube)  a  one-inch  eye-piece,  or  a  three  fourths 
inch  eye-piece  with  a  homogeneous  immersion  one-eighth 
inch  o'f  1.83  X.  H  "■  (•/.  A".  M  8.,  1**4.  p.  *04). 

There  is  reason  lo  hope  that  the  optical  difficulties  witli 
which  the  pioneers  in  the  art  of  photo-micrography  have 
had  to  contend,  have  been  to  a  considerable  extent  over 
come  by  the  recent  improvements  made  in  Germany  in 
the  manufacture  of  glass  for  optical  purposes,  and  by  the 
" apochromatic  objectives"  and  '•projection  eye-piei 
made  of  this  glass  by  Carl  Zeiss,  of  Jena.  The  writer 
has  not  yet  had  an  opportunity  to  test  the  performance 
of  these  objectives  and  eye-pieces,  but  anticipates  that 
they  will  be  found  to  constitute  a  very  decided  improve- 
ment in  the  art  of  photo-micrography. 

The  following  account  of  tin-  advantages  claimed  for 
the  new  objectives  is  given  in  a  recent  number  of  the 
Journal  of  tlu  Royal  Mie.  Society: 

"  New  kinds  of  glass  and  a  greatly  improved  method 
of  correction  have  been  employed,  with  the  result  that 
the  secondary  spectrum  is  removed,  and  the  spherical 
aberration  uniformly  corrected  for  the  different  parts  of 
the  spectrum.  There  is.  therefore,  a  much  more  perfect 
Concentration  of  the  rays  in  the  image  than  with  the  best 
objectives  hitherto  made,  and  there  is  neither  focal  dif- 
ference nor  spherical  aberration  even  in  the  case  of  the 
chemically  effective  rays." 

With  reference  to  the  projection  eyepieces,  the  state- 
ment is  made  that  "they  consist  of  a  convex  lens  and  a 
Compound  system  which,  like  the  ap<  chromatic  objec- 
tives, is  most  carefully  corrected  both  spherically  and 
chromatically,  and  is  entirely  free  from  secondary  chro- 
matic aberration  and  from  difference  of  focus  between 
the  visual  and  chemical  rays." 

Fbcueing  tiu  Image. — As  the  screen  is  commonly  re- 
moved to  such  a  distance  that  the  operator  cannot 
reach  the  focal  adjustment  screws  of  the  microscope,  it 
is  necessary  to  have  some  device  for  focusing.  Wood- 
ward used  a  jointed  rod,  and  a  pulley  which  was  con- 
nected with  the  line  adjustment  -screw  by  means  of  a 
conl.  This  is  seen  in  Pig.  ~*71  and  i-  described  by 
\\  oodward  as  follows  :  "On  the  table  which  supports  the 
microscope  (O  two  brass  shoulders,  each  two  inches  high, 
arc  S(  it  wed.    Through  these  runs  an  iron  rod  nine  im 
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long,  on   which   slips   a   brass  pulley  (d)  which  can  be 
clamped  at  any  point.      It  is  evident  that  whenever  this 
iron  rod  is  turned  the  pulley  turning  with  it  will  move 
the  fine  adjustment  of  the  microscope.     To  effect  this, 
the  iron  rod  terminates  in  a  square  extremity,  so  that  a 
joint  of  an  ordinary  fishing-rod,  to  which  a  brass  ferule, 
shaped  like  a  watch  key,  has  been  riveted,  enables  the 
operator  to  focus  the   microscope  at   any  ordinary  dis- 
tance.    The  rod,  being  graduated  into  feet  and  inches, 
enables  the  operator  to  record  the  distance  employed  for 
each  picture.     When  the  focusing  is  completed,  the  rod 
is  removed.  I  have  found  this  simple  and  cheap  arrange- 
ment superior  in  delicacy  and  convenience  to  any  of  the 
more  costly  arrangements  I  have  heretofore  tried."  There 
ran  be  no  doubt  as  to  the  delicacy  of  this  arrangement  in 
skilful  hands,  as  Woodward  used  it  in  making  his  fa- 
mous pictures  of  Amphipleura  Pelhicida.     The  writer 
has,  however,  found  an  arrangement,  which  he  has  used 
during  the  past  six  years,  to  be  more  convenient.   A  cord 
to  which   a  suitable 
weight  is  attached  is 
carried    around    the 
grooved  head  of  the 
fine  adjustment- 
screw,   or    around   a 
pulley  connected  with 
it,  as  in  Woodward's 
device.      This   cord 
passes,   first   perpen- 
dicularly upward  to 
a  small  pulley  fixed 
at  a  point  above  the 
microscope,  then 
horizontally  to  a  pul- 
ley attached  to  an  up- 
right support  secured 
to  the   table  /  (Fig. 
2871),    then    perpen- 
dicularly  downward 
to  a  spool  attached  to 
the  same  support,  in 
a  convenient  position 
to  be  reached  by  the 
hand  of  the  operator 
when  standing  at  the 
screen  in  a  position 
for  focusing.      The 
cord    should     be     a 
strong    waxed    linen 
thread  which  will  not 
stretch.     It  is  wound 
around  the  spool,  and 
in  changing  the  posi- 
tion  of   the   table  /, 
is  wound  up  or  un- 
wound   as  required. 
The  spool  itself  is  ad- 
justed to  turn  smoothly,  but  with  sufficient  friction  to 
prevent  the  weight  at  the  opposite  end  from  moving  it. 
The  proper  degree  of  friction  is  secured  by  means  of  a 
coiled  spring  placed  upon  the   axis   around   which  the 
spool  revolves,  which  is  compressed  between  it  and  the 
frame.     This  arrangement  gives  the  operator  perfect  con- 
trol of  the  fine  adjustment  while  standing  at  the  screen, 
no  matter  how  distant  this  may  be.     The  horizontal  por- 
tion of  the  cord  is  at  such  a  height  that  the  operator  can 
walk  beneath  it  without  disturbing  it. 

I  am  in  the  habit  of  working  with  my  microscope  and 
screen  at  such  a  height  that  the  optical  axis  of  the  instru- 
ment is  exactly  on  a  level  with  my  eye  when  standing 
erect.  This  position  I  have  found  to  be  less  fatiguing 
than  one  which  requires  the  operator  to  stoop  or  to  sit, 
as  Woodward  was  in  the  habit  of  doing. 

In  working  in  a  dark  room  the  image  is  first  roughly 
focused  upon  the  screen  with  the  coarse  adjustment, 
while  the  operator  is  standing  at  the  microscope.  Then 
the  operator  goes  to  the  screen,  and  by  means  of  the 
spool  and  cord,  focuses  as  accurately  as  possible  upon 
the  ground-glass  plate,  which,  of  course,  must  be  in  the 
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exact  position  which  will  be  occupied  by  the  sensitive 
plate  when  the  exposure  is  made.  It  will  be  found,  when 
there  are  any  fine  details  to  be  brought  out,  that  it  is  im- 
possible to  obtain  a  satisfactory  focus  upon  ground  glass. 
Indeed,  it  will  be  impossible  to  see  them.  The  final 
focusing,  therefore,  in  all  work  with  high  powers,  is 
done  upon  a  sheet  of  plain  glass  by  means  of  a  focusing 
lens.  A  low  eyepiece  may  be  made  to  answer  the  pur- 
pose of  a  focusing  lens.  A  convenient  arrangement  is  to 
have  the  plain  glass  permanently  placed  in  the  position 
to  be  occupied  by  the  sensitive  plate,  and  to  have  a  frame 
containing  ground  glass  which  can  be  placed  in  apposi- 
tion with" this  and  removed  at  pleasure.  For  remarks  on 
actinic  and  visual  focus  see  page  653. 

In  making  photographs  by  transmitted  light,  we  have 
to    consider,   not    only  how   we    can   bring    the   object 
accurately  into  focus,  but  what  is  the  best  focal  adjust- 
ment to  give  a  true  picture  of  the  object  in  question. 
In  making  photo-micrographs  of  blood-oorpuscles,  for 

example,  we  may  so 
focus  as  to  have  the 
thicker  margin  of  the 
corpuscle  represent- 
ed, in  a  positive  print, 
by  a  white  ring,  as  in 
Fig.  2,  Plate  XXV., 
or  by  a  slight  change 
in -the  adjustment,  we 
may  have  a  dark  mar- 
ginal ring.  Again,  in 
highly  refractive 
bodies,  we  may  have 
a  variety  of  appear- 
ances due  to  slight 
differences  in  focal 
adjustment,  and  we 
cannot  say  that  any- 
one of  these  appear- 
ances is  a  true  picture 
of  the  object  in  ques- 
tion. This  is  well 
shown  in  Fig.  2876, 
which  represents  air- 
bubbles  in  water  (1) ; 
air-bubbles  in  Canada 
balsam  (2)  ;  and  fat- 
globules  in  water  (3). 
The  figure  is  from 
Professor  Ranvier's 
work  on  Histology 
("  Traite  technique 
d'Histologie,"  1878). 
In  each  of  the  figures 
A  represents  the  ap- 
pearance when  the 
objective  is  focused 
to  the  bottom  of  the 
bubble  ;  B,  the  appearance  when  the  middle  plane  of  the 
bubble  is  brought  into  focus;  and  C,  that  presented 
when  the  top  of  the  bubble  is  brought  into  focus.  This 
figure  shows  us  that  bodies  which  have  a  greater  refrac- 
tive power  than  the  surrounding  medium  have  a  white 
centre  surrounded  by  a  black  ring,  and  that  upon  with- 
drawing the  objective  the  centre  becomes  smaller  and 
the  ring  larger.  On  the  other  hand,  when  the  refracting 
power  is  less  than  that  of  the  surrounding  medium,  the 
marginal  ring  becomes  broader  and  the  white  centre 
smaller  when  the  objective  is  lowered. 

Exposure. — No  specific  directions  can  be  given  as  to  the 
time  of  exposure,  as  this  depends  upon  so  many  different 
elements— actinic  power  of  the  light,  nature  and  color  of 
object,  objective  employed,  distance  of  screen,  sensitive- 
ness of  plate,  etc.  The  beginner  will  necessarily  have  to 
make  many  experiments  before  he  can  judge  correctly 
of  the  time  of  exposure  required  under  various  circum- 
stances, and  even  the  expert  commonly  finds  it  necessary 
to  make  two  or  three  exposures  in  order  to  determine  the 
best  time  for  a  particular  object  and  optical  combination. 
The  exposure  is  readily  made  by  interposing  a  piece  of 
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pasteboard  in  fronl  of  the  i uin-  of  t Ik-  microscope,  or 
back  ol  the  achromatic  condensi  r .  thi  slide  i-  then  drawn 
from  the  plate  bolder,  and,  returning  to  the  microscope, 
the  operator  withdraws  with  a  quick  movement  the 
pasteboard  which  Bhute  ofE  the  light,  and  as  quickly  re- 
turns ii  a)  the  end  of  the  time  fixed  upon.  With  very 
sensitive  plates  and  b  strong  light  a  drop  shutter  may  be 
found  necessary.  But,  as  a  rule,  ii  will  be  better  nol  to 
work  with  the  H ii  .-I  sensitive  plates,  as  it  is  moredifficull 
in  time  them  properly,  and  as  thej  do  nol  keep  as  well 
as  those  which  are  nol  bo  sensitive. 

Dry  and  Wet  Plates.     The  vi  I  convenience  of 

having  a  plate  always  ready  for  use  has  caused  the  dry 
plates  to  supplant  wel  plates  to  a  large  extent  in  photo- 
graphy. In  a  recent  article  in  Profi  el'sPhota- 
graphiBcJu  Wifflieilungi  .  the  statement  is  made  that  in 
England  wel  plates  have  almost  disappeared  from  use, 
ana  are  scarcely  known  to  many  of  the  younger  photo 
graphers.  This  is  regretted  bj  the  author  of  the  article  in 
question,  on  act  ount  of  the  superior  results  which  may  be 
obtained  bj  the  use  of  wel  plates.  I  believe  it  to  i"1  true 
also  in  photo  micrography,  that  inner  results  may  often 
be  obtained  with  wet  plates.  But  it  is  such  an  advantage 
<  t  rid  <>f  the  silver  bath  and  to  have  a  plate  always  at 
hand  ready  for  an  exposure,  thai  it  is  doubtful  whether 
wet  plates  will  ever  again  find  much  favor. 

As  mosl  makers  give  formulae  for  the  development  of 
tie  ir  plates,  and  as  iliis  belongs  strictly  to  the  technique 
of  photography,  no  details  will  be  given  here  with  refer- 
ence to  this  and  other  processes  relating  to  the  prepara- 
tion of  the  negatn  es. 

Positives  on  glass  for  projection  on  a  screen,  are  very 
quickly  made  by  the  use  of  a  camera,  or  by  simple  con- 
taet  with  the  negative  ami  exposure  to  light.     The  latter 

methoil  irives  very  tx 1  results  and  commends  itself  by 

reason  of  its  simplicity.  The  negative  is  placed  in  a 
plate-holder  with  the  film  at  the  hack.  A  dry  plate  of 
the  same  size  is  placed  over  this  so  that,  the  two  films  are 

in  contact.  The  plate-holder  is  then  closed  and  the  ex- 
posure made  by  holding  it  up  before  a  gas-jet  or  a  petro- 
leum lain]),  or  before  the  door  of  the  dark  room  opened 
on  a  crack  so  as  to  admit  a  little  diffused  daylight,  and 
draw  ing  the  shutter.  The  time  of  exposure  will  be  very 
short,  one  to  ten  seconds,  according  to  the  intensity  of  the 
light  and  the  distance  from  it  at  which  the  exposure  is 

made. 

Measurement  of  Amplification. — It  is  desirable  that 
the  exact  amplification  should  he  known  and  stated  for 
every  photo-micrograph  which  is  supposed  to  have  some 
scientific  value,  and  especially  for  those  which  are  used 
to  illustrate  scientific  papers.  The  amplification  for  any 
given  optical  combination  is  easily  ascertained  by  pro- 
jecting  upon  the  screen  the  lines  upon  an  accurately 
ruled  stage-micrometer,  and  measuring  their  distance 
from  each  other  in  the  projected  image,  by  means  of  di- 
viders and  a  graduated  scale.-    If,  for  example,  the  lines 

upon  thestage  micrometer  are  ,  ,,',, .,  of  an  inch  apart,  and 

upon  the  screen  they  are  found  to  be  half  an  inch  apart, 
it  is  evident  that  the  amplification  is  exactly  five  hun- 
dred diameters.  It  is  always  best  to  make  the  magnify- 
ing power  correspond  to  some  even  number,  by  moving 
the  screen  forward  or  backward,  otherwise  it  will  be 
found  inconvenient  to  make  comparisons  as  to  size  when 
the  same  object  has  been  photographed  at  different  times 
or  by  different  persons. 

In  practice  it  will  be  found  a  very  great  convenience 
to  ti\  the  amplifying  power  of  each  objective  to  be  used 
at  the  outset,  for  various  positions  of  the  screen, 

The  writer  is  in  the  habit  of  drawing  a  line,  in  a  plane 

parallel  with   the  optical   axis    of  the   microscope,  OU    tile 

floor  of  the  dark  room,  and  of  recording  upon  it  the  am- 
plification for  various  objectives,  in  different  positions  of 
the  screen.     Thus ; 
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Qi  m  i;  \i.  Remarks. — Having  the  necessary  apparatus 
for  work,    success   in   photo-micrography   will    dep<  nd 


upon  technical  skill  and  experience,  (a)  in  the  selection 
and  preparation  of  objects  for  photographing  ;  (6)  in  the 
adjustment  of  the  light  and  optical  apparatus  for  pro 
lug  a  well-defined  Image;  (e)  in  the  skill  of  the  operator 

at  a  photographer.  In  other  words,  unless  a  portion  of 
the  work  is  delegated  to  someone  eKe,  the  photo-micro- 
graph represents  the  work  of  a  skilled  preparator,  of  an 
accomplished  microscopist,  and  of  an  expert  photog- 
rapher. This  being  the  case,  it  is  to  be  expected  that 
those  who  assume  that  they  only  require  a  mien 
camera,  and  a  box  of  dry  plates  in  order  to  make  photo- 
micrographs oi  the  various  objects  in  their  collection, 
will  meet  with  disappointment.  The  technical  difficul- 
ties are  very  considerable,  and  are  only  to  be  mastered  by 
careful  attention  to  details  ami  great  perseverance.  The 
young  physician  who  thinks  he  might  find  pleasant  occu- 
pation in  making  photo  micrographs  while  waiting  for 
patients,  will  find  that  a  considerable  expenditure  oi  time 
and  money  will  be  required  in  order  to  attain  any  v<  i  v 
satisfactory  results.  We  advise  him  rather  to  practise 
with  his  pencil,  and  to  draw  in  hi-  note-book  the  objects 

of  interest  he  sees  under  the  microscope. 

Bui  the  pathologist  or  bacteriologist  engaged  in  original 

researches,  w  ill  find  it  well  worth  his  w hile  to  master  the 
technical  difficulties  and  to  make  a  photographic  record 
of  his  observations,  both  for  his  own  .satisfaction  and  be- 
cause  -uih  a  record  is  beyond  dispute,  and  may  servi 
establish  priority  of  discovery,  or  to  convince  those  at 
a  distance,  who  are  engaged  in  similar  pursuits,  of  the 
reliability  of  the  observations  recorded.  Finally,  we 
would  say  that  every  well-equipped  pathological  lal 
tory  should  be  provided  with  the  necessary  rooms  and 
apparatus  for  photo-micrography. 

Description  of  Plate  XXV. 

Fio.  1.— Blood  from  finder  of  yellow  fever  patient  in  Military  Hospital, 
Havana  (1879).  Spread  npon  oover-glaes ;  mounted  dry  :  photographed 
with  Beck's  one-fifth  inch  objective  (dry) ;  sunlight  with  heliostat  and 
Powell  &  Lealand's  condenser;  wet  plate,  iron  developer,  negative  in- 
tcnsiii.il ;  magnified  four  hundred  dian 

Fig.  2. — Blood  from  finger  of  yellow  fever  patient  in  Military  Hospital, 
Havana  (1879).  Spread  on  cover-glass;  mounted  dry:  photographed 
witti  Zeiss's  one-eighteenth  inch  homogeneous  oil-immersion  objective, 
and  Tolles'  amplifier  ;  sunlight  with  heliostat  and  Powell  A;  Lealand's 
condenser;  wet  plate,  iron  developer,  negative  intensified;  magnified 
one  thousand  four  hundred  and  fifty  diameters. 

Flo.  3. — Tuberculosis  of  lung;  section  stained  with  Bismarck  brown 
and  mounted  in  Canada  balsam;  shows  a  conglomerate  tubercle  on  the 
left,  a  miliary  tubercle  containing  giant-cell  on  the  right,  and  pulmonary 
alveoli  filled  with  epithcloid  cells  or  amorphous  granular  material  :  made 
with  a  Collins  one-inch  Objective;  sunlight  and  heliostat:  Eastman's  dry- 
plate  and  ferrous-oxalate  developer  :  magnified  fifty  diameters. 

I'm.  I.  —  Miliar,  tuberculosis  of  the  lung  ;  section  stained  with  Bismarck 
brown  and  mounted  in  Canada  balsam  ;  made  with  a  photographer's 
view  lens  ;  diffused  daylight  admitted  through  a  small  aperture  to  dark 
room ;  Eustman's  dry-plate  and  ferrous-oxalate  developer ;  magnified 
about  seven  diameters  (Baltimore,  1884). 

Fig.  5. — Dorsal  cord  of  man,  low  down  :  mounted  in  glycerine,  stained 
only  by  the  Muller  fluid  in  which  cord  had  been  preserved  ;  made  with 
a  photographer's  view  lens;  diffused  daylight  admitted  to  dark  room 
through  small  aperture  ;  K.itaian's  dry-plate,  fcrrous-oxalau.'  developer  ; 
magnified  about  six  diameters  (Baltimore,  lss.ji 

I'm.  Ii — Anthrax  bacillus  from  spleen  of  rabbit  killed  by  experimental 
Inoculation;  splenic  pulp  spread  upon  cover  -glass,  stained  with  Bismarck 
brown  and  mounted  in  Canada  balsam  ;  made  with  Zeiss's  one-sixth  inch 
objective  (D  D.  dry);  sunlight  with  heliostat  and  Powell  A;  Lealand's 
condenser;  Eastman's  dry-plate  and  ferrous-oxalate  develo|>er ;  magni- 
fied about  two  hundred  and  fifty  diameters  (Baltimore.  l.NMI. 

Fio.  ?. — Giant-celled  sarcoma  ;  section  stained  with  Bismarck  brown 
and  mounted  in  Canada  balsam  :  made  with  Powell  <fc  Lealand's  one- 
inch  objective:  sunlight  with  heliostat  and  Powell  4:  Lealand's  con- 
denser: Eastman's  dry-plate  and  ferrous-oxalate  developer:  magnified 
ssventy-flve  diameters  (Baltimore,  18E 

Fio.  8. — Bacilli  and  spirilla  from  gutter-water  ;  dried  upon  cover-glass, 
stained  in  Bismarck  brown,  mounted  in  water:  made  with  Zeiss's  one- 
eighteenth  inch  homogeneous  oil-Immersion  objective;  sunlight,  helio- 
stat, Powell  .v.  Lealand's  condenser;  wel  plate,  iron  developer;  magni- 
fied live  hundred  diameters  (Baltimore,  1881  . 

V.  Sternberg. 

'  Beporl  to  the  Surgeon -General  of  the  United  States  Army,  on  the 
Magnesium  and  Electric  I  -  i  l_-  1 1 1  -  as  applied  to  Photo-micrography.  By 
Brevet  Lieutenant-Colonel  J.J.  Woodward,  Assistant  Surgeon,  U.  S. 
Army.    Washington,  Jannary  .">.  1870. 

•On  Some  Photographs  Of  Broken  Diatom  Valves,  taken  by  Lamp- 
light. By  Jacob  D.  Cox,  LL.D.,  F.B.M.S.  Journal  R.  M.  3.,  London, 
December,  1884,  p.  868. 

PHRENIC  NERVE  (v  <f>pvv.  the  diaphragm  or  midriff). 
The  phrenic  nerve  is  the  continuation  of  the  fourth  cer- 
vical nerve,  with  an  accessory  cord  from  either  the  third 
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or  fifth  cervical  joining  it.  Deeply  in  the  spinal  cord 
the  nerve  may  be  traced  toward  the  respiratory  portion 
of  the  medulla  oblongata.  The  phrenic  nerve  descends 
from  its  origin  in  the  neck,  crossing  very  obliquely  the 
superficial  surface  of  the  scalenus  anticus  muscle  down 
to  the  attachment  to  the  first  rib,  where  it  crosses  the  sub- 
clavian artery  in  the  first  part,  lying  between  it  and  the 
companion  vein.  Thence  both  nerves  take  a  course 
downward  through  the  thorax,  lying  between  the  peri- 
cardium and  the  pleura,  so  as  to  reach  the  upper  convex 
surface  of  the  diaphragm,  where  each  nerve  divides  into 
several  smaller  branches  which  perforate  the  muscle,  and 
end  in  their  distribution  on  its  under  surface — an  arrange- 
ment supposed  by  Hilton  to  have  been  effected  with  the 
object  of  protecting  them  from  the  pressure  of  the  thor- 
acic viscera  during  respiration. 

The  right  phrenic  nerve  is  shorter,  more  deeply  situ- 
ated in  the  thorax,  and  more  vertical  in  its  course  than 
the  left,  passing  to  the  right  side  of  the  right  innominate 
vein  and  of  the  superior  vena  cava. 

The  left  nerve  crosses  the  arch  of  the  aorta,  forming 
one  of  its  anterior  relations,  lying  between  it  and  the  left 
lung. 

In  addition  to  the  branches  supplying  the  diaphragm, 
the  phrenic  nerve  gives  on  each  side  a  distinct  branch  to 
the  anterior  portion  of  the  pericardium,  and  throughout 
its  course  a  series  of  very  small  twigs  to  the  pleura.  Both 
of  these  offsets  are  thought  to  be  sensory,  and  Hilton 
makes  use  of  this  distribution  to  extend  the  application 
of  his  well-known  law  of  nerve-supply,*  regarding  the 
serous  sacs  as  joints.  The  pericardium  and  the  dia- 
phragm he  looks  upon  as  one  structure,  the  diaphragm 
representing  the  muscle  and  the  pericardium  the  capsular 
ligament. 

Communicating  branches  are  received  :  1,  From  the 
superior  cervical  ganglion  of  the  sympathetic,  which 
sends  a  nerve  to  the  third  and  fourth  cervical  nerves  ;  2, 
from  the  union  of  the  communicans  and  descendens  noui 
an  offset  to  the  phrenic  is  occasionally  sent ;  3,  from  that 
branch  of  the  fifth  and  sixth  cervical  nerves  which  sup- 
plies the  subclavius  ;  4,  the  right  nerve  at  its  termination 
sends  a  branch  to  join  with  those  nerves  going  to  the 
diaphragm,  which  come  from  the  diaphragmatic  plexus 
of  the  sympathetic.  This  plexus  also  distributes  nerves 
to  the  supra-renal  capsule,  the  hepatic  plexus,  and  the 
inferior  vena  cava  ;  5,  the  left  phrenic  communicates 
with  the  sympathetic  near  the  oesophageal  and  aortic 
opening  in  the  diaphragm. 

Function  of  the  Phrenic  Nerve. — The  diaphragm 
receives  its  motor-supply  entirely  from  this  nerve,  par- 
alysis resulting  from  bilateral  section.  It  is  more  than 
probable  that  sensory  fibres  are  given  to  the  pericardium 
and  pleura,  as  well  as  to  the  upper  part  of  the  peritoneum 
{Henle).  Luschka  has  shown  that  in  rabbits  some  of  its 
motor-fibres  pass  to  the  intestines. 

Morbid  Conditions  of  the  Phrenic  Nerve. — Par- 
alysis.— Paralysis  of  the  phrenic  nerve  may  be  said  to  de- 
pend upon  one  or  other  of  five  causes  :  1,  It  may  be  part 
of  an  acute  or  chronic  spinal  myo-atrophy ;  2,  lead-poi- 
soning (Duchenne,  de  Boulogne) ;  3,  exposure  to  cold, 
causing  a  rheumatic  affection  of  the  nerve-trunk  ;  4, 
injury  or  compression  by  tumor  ;  5,  hysteria. 

Symptoms  :  According  to  the  cause,  the  lesion  may  oc- 
cur upon  one  or  both  sides.  In  pressure  cases,  the  influ- 
ence of  but  one  nerve  is  impaired,  while  in  central  cases 
the  effects  are  evident  on  both  sides.  When  the  patient 
inspires  there  is  an  indrawing  of  the  epigastrium  instead 
of  a  normal  protrusion.  The  slightest  exertion  causes 
dyspnoea,  though  when  at  rest  the  patient  may  be  able  to 
breathe  with  normal  comfort.  The  expulsive  action  of 
the  abdominal  muscles  is  interfered  with,  resulting  in 
delay  and  difficulty  in  defecation.  In  a  case  reported  by 
Dr.  Wilks,  the  abdomen  sank  in  during  each  inspiration, 
and  the  lower  part  of  the  chest  dilated  in  a  very  remark- 
able manner.     The  lungs  became  congested  anil  gradu- 

*  "The  same  trunks  of  nerves  whose  branches  supply  the  groups  of 
muscles  moving  a  joint  furnish  also  a  distribution  of  nerves  to  the  skin 
over  the  insertions ;  and  the  interior  of  the  joint  receives  its  nerves  from 
the  same  source." 


ally  indurated,  and  in  a  few  wicks  the  patient  died. 
Moreover,  in  such  cases  spasmodic  action  of  the  dia- 
phragm is  impaired,  as  may  be  demonstrated  by  directing 
the  patient  to  sneeze  or  cough.  Direct  stimulation  of  the 
nerve  is  no  longer  followed  by  contraction. 

There  is  no  direct  danger  to  life,  but,  while  the  dia- 
phragm remains  paralyzed,  catarrhal  affections  of  the 
lungs  may  bring  about  fatal  results. 

The  prognosis  depends  upon  the  nature  of  the  cause, 
being  favorable  when  the  condition  depends  on  exposure 
to  cold  or  hysteria,  less  so  when  it  is  the  result  of  lead- 
poisoning,  and  very  unfavorable  when  central  causes 
have  been  at  work. 

The  treatment  is  mainly  electrical,  and  consists  of  sys- 
tematic faradization  of  the  phrenic  nerve,  the  rheophores 
being  applied,  one  on  the  neck  just  above  the  scaleni,  and 
one  near  the  diaphragm,  a  strong  current  being  used. 
In  those  eases  which  are  caused  by  cold,  counter-irritation 
by  leeches  and  sinapisms  is  of  service. 

Phrenic  Neuralgia. — Peter  and  Falot  have,  indepen- 
dently of  each  other,  described  a  form  of  neuralgia  charac- 
terized by  the  occurrence  of  acute  pain  at  the  lower  and 
anterior  part  of  the  thorax,  along  the  line  of  attachment 
of  the  diaphragm  ;  also  by  pain  in  a  line  corresponding  to 
the  course  of  the  phrenic  through  the  chest,  as  well  as  at 
the  point  where  the  nerve  arises  from  the  cervical  plexus 
and  descends  over  the  scalenus  anticus.  The  pain  also 
radiates  to  other  branches  of  the  cervical  plexus,  and  is 
felt  in  the  neck,  shoulder,  over  the  lower  jaw,  and  down 
the  inner  side  of  the  arm.  Painful  points  are  felt  over  : 
1,  The  spinous  processes  of  the  upper  cervical  vertebrae, 
especially  from  the  second  to  the  fifth,  and  less  frequently 
to  the  sixth  ;  2,  the  phrenic  nerve  itself,  as  it  pursues  its 
course  along  the  supra-clavicular  fossa  ;  3,  the  line  of  at- 
tachment of  the  diaphragm,  especially  anteriorly  between 
the  seventh  and  tenth  ribs,  and  more  rarely  posteriorly  ; 
and  lastly,  4,  at  a  point  over  the  cartilage  of  the  third  rib. 

The  pain  is  described  as  being  more  or  less  continuous, 
but  presenting  exacerbations.  Respiration  is  impeded. 
Muscular  tremors  and  debility  are  not  uncommonly  pres- 
ent in  the  arm.  Phrenic  neuralgia  is  often  a  concomi- 
tant of  other  diseases,  among  which  Peter  enumerates 
angina  pectoris  (most  commonly),  cardiac  and  vascular 
lesions.  Graves'  disease,  splenic  and  hepatic  disease.  The 
left  side  is  mainly  attacked. 

For  a  complete  account  of  this  disease  the  reader  is 
referred  to  Erb's  treatise  (from  which  the  foregoing  de- 
scription has  been  taken)  ou  Nervous  Diseases,  in  Ziems- 
seu's  Cyclopedia,  as  well  as  to  Peter's  original  article  in 
the  Arc/iires  Generales  de  Mededne,  fime  scrie,  tomexvii., 
1871,  p.  303. 
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PHTHISIS,  GASEOUS  ENEMATA  IN  THE  TREAT- 
MENT OF.  This  method  of  treatment,  originated  by 
Dr.  L.  Bergeon,  formerly  professor  in  the  Medical  School 
of  Lyons,  France,  consists  in  the  introduction  into  the 
rectum  of  carbon  dioxide  mixed  with  hydrogen  sulphide 
(known  more  generally  as  carbonic  acid  and  sulphuretted 
hydrogen).  The  apparatus  required  for  this  purpose  is 
simple  and  inexpensive.  James  W.  Queen  &  Co.,  of 
Philadelphia,  among  others,  sell  an  apparatus  for  $10 
which  is  thus  described  by  Dr.  J.  Solis-Cohen  : 

"The  apparatus  for  generating  the  carbon  dioxide 
(Fig.  2877)  consists  of  a  square  bottle  in  which  three 
tablespoonfuls  of  sodium  bicarbonate  are  placed.  The 
bottle  is  hermetically  closed  by  a  rubber  cork  with  two 
apertures,  through  one  of  which  a  glass  tube  extends  to 
the  bottom  of  the  bottle,  the  upper  portion  (Ci  being  ex- 
panded into  a  funnel  and  reservoir  for  the  dilute  sul- 
phuric acid,  beneath  which  is  a  glass  stopcock  (B)  to 
regulate  the  descent  of  the  liquid.     The  second  aperture 
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in  the  cork  is  filled  with  a  curved  glass  tube  (E)  for  the 
escape  of  the  gas,  and  this  exil  tube  is  prolonged  by  a 
Bection  of  rubber  tubing  (P)  for  attachment  to  a  rubber 
[)  ol  six  litres  capacity,  in  which  the  carbonic  acid 
gas  is  to  be  collected.  The  mouth  of  this  bag  is  furnished 
wiili  :i  Btopcocb  1 1 1 ,.  The  sodium  bicarbonate  being 
placed  in  the  bottle,  the  cork  is  inserted,  and  the  stop 
cock  of  the  Bulphuric  acid  reservoir  is  closed.  This 
reservoir  is  then  filled  with  the  dilute  Bulphuric  acid,  Bay 
four  ounces,  and  the  stopcock  is  turned  so  as  to  allow  the 
acid  i"  drip  on  thi  da.  The  carbonic  acid 
evolved  immediately,  the  activity  of  the  disengagement 
being  controlled  by  the  stopcoi  k.  A  little  gas  is  allowed 
to  escape  into  the  atmosphere,  so  ;i^  to  drive  off  the 
atmospheric  air  in  i  In-  bottle.  Meanwhile  the  reservoir 
is  rolled  tightly  so  as  to  drive  oul  all  the  air  ii  con- 
tains, as  far  as  possible,  and  is  then  attached  to  the 
exil  tube  for  tin  gas  and  allowed  to  become  filled  with 


Pig   2877,    Carbon  Dioxide  Generator  and  Beservoii      Glass  tube,  con- 
taining volatile  medicament  between  two  tampons  of  cotton.    T.  Medi- 
ii     \     1).  i  lonnections. 

the  carbonic  acid.  It  is  thru  removed  and  its  stopcock 
is  closed.  It  musl  be  removed  before  the  Btopcock  is 
turned,  in  order  thai  penl  up  gas  in  the  bottle  shall  nol 

break  the  apparatus.     This  is  oi f  the  points  to  which 

the  physician  must  direct  the  attention  of  his  nurse  be- 
fore entrusting  the  patient  to  the  attendant.  Another 
point  upon  which  stress  must   be  distinctly  laid,  is  the 

rolling  of  the  bag  to  prevent  retenti E  atmospheric  air. 

"  The  gas  is  now  ready  for  use.  The  reservoir  (l>  is 
attach  cil  tn  a  ha  ml  hall  aspirator  i. It  with  check  valves  al 
each  end  (Pig.  2878).  This  is  attached  to  a  metallic  T- 
tube  (D)  passing  through  a  cork  which  is  intended  to  be 
placed  in  the  neck  of  a  bottle  containing  the  medicated 
solution,  preferably  a  highly  charged  natural  sulphur 
water.  Tin  vertical  portion  of  the  tube  is  furnished 
with  a  double  valve  (P)  to  prevent  aspiration  of  the 
liquid  through  which  the  carbonic  acid  gas  bubbles,  and 
contains  an  orifice  at  the  top  fortheescape  of  the  gas 
into  tin  distal  horizontal  branch,  to  which  is  attached  a 


Pro.  5878. 

tube  'l.i  connected  with  a  nozzle  (N)  for  introduction 
into  the  rectum.  This  j  branch  is  placed  in  a  bottle 
three-fourths  filled  with  the  sulphurous  water — in  this 
instance  the  Red  Sulphur  Spring  water,  of  Virginia — 
and  the  aspirator  is  worked  two  or  three  times  to  drive 
oul   the  atmospheric  air  in  the  bottle,  another  point  to 

which  the  physician  must  emphatically  direct  the  atten- 
tion of  his  nurse.  The  nozzle  is  then  inserted  into  the 
rectum  of  the  recumbent  patient  and  the  injection  made 
slowly.  A.11  clothing  musl  be  loose.  Fifteen  to  twenty 
minutes  are  consumed  in  thi  of  driving  the  six 

litres  of  carbon  dioxide  through  the  sulphur  water." 

Within  five  minutes  or  less  the  sulphuretted  hydrogen 
can  be  perceived  in  the  breath.  Three  or  four  hours 
after  a  meal,  or  just  i"  fore  one,  is  the  best  time  for  the 


injection  and  it  should  be  given  twice  a  day.  At  the  first 
injection-;  hut  half  the  contents  of  the  reservoir  of  car- 
bonic acid  .should  he  Used.  BO  that  the  parts  and  the  s_\  stem 

may  becomi  gradually  accustomed  to  the  process. 

■•Should  it  be  desired  to  administer  some  volatile  me- 
dicament, as  iodoform,  carbon  sulphide,  eucalyptol,  or 
the  like,  the  bottle  ol  mineral  water  is  replaced  by  a 
bottle  of  common  or  distilled  water,  and  between  the  T- 
tulie  and  the  injection  pipe  a  glass  tube  is  inserted,  in 
which  the  volatile  substance  has  been  introduced  between 
two  tampons  of  cotton  "  i  Pig.  2877,   V  T  D). 

Where  it  is  not  convenient  to  use  natural  mineral 
waters,  the  following  formula  has  been  found  to  be  the 
best  for  the  production  of  the  sulphuretted  hydro- 
gen, viz.: 

Sulphide  of  Sodium gr.  v. 

( Ihloride  of  Sodium gr.  v. 

W  ater ?  xxij, 

Many    instrument-makers,    in    all    parts    of    the 
country,  are  furnishing  apparatus  for  Lii\  ing 
ous  enemata.     The  essential  point  is  that  such  ap- 
paratus shall  conform  to  the  principles  laid  down 

all'  i\  e. 

Therapeutic  Km  mis. — All  observers  agree 
that  the  early  effects  of  the  use  of  gaseous  enemata 
are  diminution  in  cough  and  expectoration,  o 
tion  of  night-sweats,  usually  a  lowering  of  temperature, 
and  sometimes  a  gain  in  weight.  Dr.  Bergeon  and  his 
pupils  in  Prance,  claim  a  certain  number  of  cures  in 
cases  of  well-pronounced  phthisis. 

In  this  country  the  method  is  too  new  to  permit  of 
judgment  being  passed  upon  it  yet  E.  II'.  8. 

PHTHISIS  PULMONALIS  (Consumption,  Tubercular 
Phthisis).  The  questions  of  the  etiology  and  pathol- 
ogy of  pulmonary  j ) '  1 1 1  n' s  i  <  have  been  among  the  most 
vexed  ami  disputed  in  medical  science.  For  a  long  time 
the  doctrine  of  Laennec  was  accepted,  viz..  that  all 
phthisis  was  tubercular,  the  result  of  a  new-growth  in 
the  lungs,  and  of  the  subsequent  degeneration  of  that 
growth  and  of  the  surrounding  lung-tissue.  Then  Vir- 
chow  and  his  followers  proved  that  cheesy  masses  follow 
pneumonic  processes,  having  no  tubercular  neoplasi 
their  starting-point,  and  that  much  which  had  In  en 
called  tubercle  by  the  older  writers  was  not  such.  The 
"  giant-cell "  was  discovered  and  accepted  as  the  criterion 
of  tubercle.  It  was  taught  that  almost  all  phthisis 
originated  in  non-tubercular  inflammatory  processes  in 
the  lungs,  particularly  in  catarrhal  pneumonia.  Lastly. 
Koch  entered  the  arena  with  his  tubercle-bacillus,  and  it 
now  remains  t,>  reconcile  the  indisputable  facts  of  this 
discovery  with  our  clinical  experience. 

Some  of  our  best  clinicians  still  hold  to  the  opinion 
that  the  larger  proportion  of  cases  of  phthisis  are  purely 
pneumonic  in  origin,  and  non-tubercular  from  first  to  last. 
Dr.  K.  Douglas  Powell,  of  London  ("  On  Diseas 
the  Lungs  and  Pleurae,  including  Consumption," 
Wood's  Library,  November,  1886),  thus  guardedly 
expresses  himself:  "The  difference,  histologically, 
between  tubercle  and  catarrhal  pneumonia  is.  how- 
ever, enormous,  and  it  is  to  me  inconceivable  how  the 
two  can  be  jumbled  together  as  one  product,  even  though 
they  are  often  found  iii  close  association  under  apparent- 
ly similar  etiological  conditions."  .  .  .  "  It  cannot, 
then,  be  said  that  the  position  of  the  tubercle-bacillus. 
with  regard  to  the  etiology  of  phthisis,  is  as  yet  estab- 
lished." .  .  .  "  We  cannot  say  with  phthisis,  as  with 
the  more  definite  zymotic  diseases,  that  we  have  health 
on  the  one  hand  and  a  specific  organism  on  the  other; 
that  when  we  observe  a  man  sickening  with  phthisis. 

the  tubercle  parasite  is  already  in  possession  of  him  ;  and 

that  we  might  hope,  by  exterminating  the  bacillus,  to 
eliminate  phthisis  from  our  list  of  diseases.  The  charac- 
teristic lesions  of  phthisis  are  brought  about  by  many 
causes,  and  furnish  a  soil  upon  which  the  tubercle-bacil- 
lus will  readily  grow.     Epiphytic  in  nature,  concomitant 

in    time,  neither   the  seed   nor  the   fruit  of  the  disease,  it 

must  nevertheless  be  allowed  that   the   tubercle-bacillus 
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takes  an  important  part  in  the  extension  and  conveyance 
of  tubercular  lesions." 

Other  observers,  also  of  large  clinical  experience, 
such  as  Prof.  Germain  See,  of  Paris  ("  De  la  Phthisie  Bacil- 
laire,"  Paris,  1884),  and  Dr.  Adolf  Striimpell,  of  Leipzic 
("  A  Text-book  of  Medicine,"  New  York,  D.  Appleton  & 
Co.,  1887),  give  their  unequivocal  support  to  the  bacillar 
theory  of  phthisis,  according  to  Koch.  The  following 
quotations  from  Strumpell's  work,  above  named,  repre- 
sent the  views  of  this  class  of  writers  :  "The  definition 
of  tuberculosis  no  longer  rests  on  any  external  anatom- 
ical character.  Every  disease  is  tubercular  which  is 
excited  by  the  pathogenetic  action  of  a  specific  kind 
of  bacteria,  the  tubercle-bacilli  discovered  by  Koch. 
.  "We  knowT  with  certainty  that  they  are  always 
present  in  all  the  different  forms  of  pulmonary  tuber- 
culosis, both  in  the  lung  itself  and  in  the  expectoration, 
and  also  in  tubercular  disease  of  other  organs.  .  .  . 
Koch,  by  his  pure  cultures  and  inoculations  with  the  cul- 
tivated bacilli,  has  established  the  fact  that  these  bodies 
are  to  be  regarded  as  organized,  and  as  the  special  cause  of 
tuberculosis.  .  .  .  The  entire  local  action  of  the  tuber- 
cle-bacilli— that  is,  the  pathological  anatomy  of  tuberculo- 
sis— is  almost  wholly  dependent  on  the  organ  examined. 
Tuberculosis  belongs  to  the  so-called  group  of  '  infectious 
tumors,'  that  is,  the  local  action  of  the  tubercle-bacilli 
consists  mainly  in  the  production  of  a  proliferation  and 
accumulation  of  cells  at  their  place  of  settlement,  which 
is  termed  a  tubercular  infiltration  or  a  tubercular  new- 
growth.  .  .  .  Beside  the  spots  of  specific  tubercular  dis- 
ease we  very  often  rind  in  phthisical  lungs  simple  inflam- 
matory processes, bronchitis, lobular  catarrhal  pneumonia, 
and  sometimes  even  croupous  pneumonia.  This,  of  course, 
is  rarely  extensive.  These  changes  maybe  partly  due  to  the 
peculiarities  of  the  tubercle-bacilli  themselves,  in  exciting 
inflammation  ;  but  it  is,  of  course,  easily  conceivable  that 
many  other  excitants  of  inflammation  may  readily  set- 
tle in  the  secretions  of  the  bronchi  and  the  cavities,  and 
lead  to  complicating  diseases  of  the  bronchial  mucous 
membrane  and  the  alveoli."  In  weighing  the  language 
of  Striimpell  it  must  be  remembered  that,  when  he  speaks 
of  pulmonary  tuberculosis,  he  means  phthisis  in  its  widest 
sense,  inasmuch  as  he  does  not  treat  of  phthisis  under 
any  other  name  than  that  of  Tuberculosis  of  the  Lungs. 

Such,  then,  is  the  language  of  two  of  the  most  able  recent 
writers  on  this  subject,  both  of  them  practical  men  and 
thoroughly  conversant  with  the  questions  under  discus- 
sion. Many  of  the  teachers  of  our  own  land,  so  far  as  I 
can  learn,  are  still  quite  cautious  about  committing  them- 
selves to  the  new  doctrine  of  the  bacillar  origin  of  phthi- 
sis. But  I  believe  medical  public  sentiment  is  steadily 
drifting  that  way,  and  that  soon  no  one  will  teach  any- 
thing else.  Twenty  years  ago  Niemeyer,  the  champion 
of  "Catarrhal  Phthisis,"  said  :  "  The  great  danger  to  the 
phthisical  patient  is  that  he  may  become  tubercular!" 
To-day  we  reiterate  this  statement  in  substance,  with  a 
somewhat  more  correct  idea  of  what  it  means,  and  would 
sav  :  The  great  danger  (•>  «  -patient  with  areas  of  contoli- 
dation  in  ins  lungs,  of  whatever  origin,  is  that  tin  y  may 
become  invaded,  if  they  are  not  so  already,  by  the  tu>>,  reli  - 
bacillus. 

In  adopting  this  viewT  we  by  no  means  reject  the  tc:nh- 
ings  of  clinical  experience  and  of  the  post-mortem  table, 
to  the  effect  that  many  cases  of  phthisis  evidently  follow 
catarrhal,  or  sometimes  croupous,  pneumonic  processes, 
giving  no  evidence,  post  mortem,  of  the  presence  of  tu- 
bercular nodules.  Nor  do  we  ignore  the  third  variety  of 
phthisis  with  which  we  have  been  familiar,  viz.,  the 
fibroid.     But  we  take  the  following  position  : 

1.  The  tubercular  nodule  is  no  longer  the  criterion  of 
tuberculosis,  but  this  criterion  is  always  and  only  the 
tubercle- bacillus. 

2.  The  areas  of  consolidation  following  bronchitis, 
lobular  catarrhal  pneumonia,  or  sometimes  croupous 
pneumonia,  are  liable  to  be  invaded  by  the  tubercle-ba- 
cillus, and  then  phthisis  is  developed. 

3.  Tubercular  nodules,  probably  developed  under  the 
influence  of  the  bacilli  of  this  name,  are  often  the  pri- 
mary lesion  of  phthisis. 


4.  Fibroid  phthisis  is  always  an  evidence  of  an  attempt 
at  repair.  When  it  fails  longer  to  limit  the  disease,  tu- 
bercle-bacilli are  found  in  abundance  in  the  necrotic  tis- 
sues. 

While  fuller  details  on  the  subject  will  be  given  in  a 
later  part  of  this  Handhook  (see  article,  Tubercle),  it 
may  lie  well,  before  going  further,  to  state  the  main  facts 
with  regard  to  the  life  of  the  tubercle-bacillus  upon  which 
all  authorities  substantially  agree.  The  statement  is 
taken  from  the  work  of  Dr.  R.  Douglass  Powell,  above 
cited. 

1.  The  tubercle-bacillus  is  a  minute  rod-shaped  fungus, 
measuring  from  0.003  to  0.0035  millimetre  in  length,  and 
about  one-third  that  measurement  in  thickness.  The 
rods  are  straight  or  slightly  curved,  with  rounded  ends. 
and  often  inclose  bright,  spherical,  spore-like  granules 
of  uniform  size,  arranged  in  linear  series  and  separated 
from  one  another  by  hyaline  intervals.  After  having 
been  stained  with  methyl  blue,  fuchsin,  or  magenta,  and 
then  washed  in  nitric  acid  (ten  per  cent.),  they  retain  the 
original  dye  and  are  thus  distinguished  from  any  putre- 
factive or  other  bacilli. 

2.  This  organism  is  only  capable  of  growth  and  multi- 
plication under  culture  in  blood-serum  or  animal  broth, 
at  a  constant  temperature  of  30s  centigrade.  It  is  of  com- 
paratively (to  other  bacteria)  slow  growth,  and  is  unable 
to  continue  its  development  in  decomposing  Hinds  in  the 
presence  of  more  rapidly  growing  putrefactive  bacteria. 

3.  All  the  conditions  essential  for  the  development  of 
the  bacillus  are,  so  far  as  its  life  history  is  known,  alone 
to  be  found  naturally  in  the  animal  body. 

4.  The  bacillus  is,  however,  of  very  tenacious  vitality, 
and  will  preserve  its  virulence  and  capacity  for  develop- 
ment for  six  weeks  or  longer  in  decomposing  sputum, 
for  six  months  or  longer  in  the  dry  state. 

5.  If  a  minute  portion  of  bacillus-containing  matter  be 
placed  upon  a  neutral  culture-surface  and  allowed  to 
germinate,  and  if  a  fragment  of  the  product  of  germina- 
tion be  similarly  cultivated  on  a  fresh  surface,  and  so  on 
for  many  generations,  all  foreign  germs  being  excluded, 
the  last  product,  if  inoculated  into  an  animal,  will  be  as 
potent  in  producing  tuberculosis  as  the  first. 

6.  The  bacilli,  whether  derived  from  free  cultivation 
or  from  tubercle,  if  intimately  diffused  in  water  and  scat- 
tered in  the  form  of  spray  through  an  atmosphere  in 
which  animals  are  placed,  so  that  they  inhale  it,  will  pro- 
duce tuberculosis  in  them. 

The  following  is  a  summary  of  our  knowledge  respect- 
ing the  distribution  of  the  bacilli  in  the  lesions  of  phthisis. 

7.  In  the  sputa  of  all  well-marked  cases  of  phthisis  the 
bacilli  are  to  found. 

8.  In  cavities  in  the  lungs  of  tubercular  or  caseous 
pneumonic  origin  (i.e.,  of  phthisical  origin),  whether  large 
or  minute,  bacilli  are  invariably  to  be  found. 

9.  In  caseous  and  catarrhal  pneumonic  consolidations 
of  the  lung,  excepting  in  the  immediate  neighborhood  of 
cavities,  large  or  minute,  bacilli  are  sparse  and  rather  dif- 
ficult to  find  ;  large  fields  of  sections  may  be  traversed 
without  discovering  them  ;  yet  this  material  is  virulent 
in  producing  tubercle  when  inoculated. 

10.  In  the  granulations  of  miliary  tuberculosis  bacilli 
are  very  generally,  but  not  invariably,  to  be  found,  and 
often  only  in  small  numbers. 

11.  The  results  of  inoculations  made  with  dry  bacillus- 
cultures  by  Koch  and  many  others,  with  the  most  mi- 
nute precautions,  have  with  much  reason  been  accepted 
as  proving  the  micro-organism  to  be  per  se  the  virus  of 
tubercle.  These  results  have  not  altogether  escaped 
challenge,  however,  it  being  thought  by  some  that  a 
chemical  poison  might  still  cling  to  the  bodies  of  the 
bacilli,  and  be  the  essential  virus,  of  which,  then,  the 
bacilli  would  be  only  the  carriers. 

It  does  not  seem  best,  within  the  limits  of  such  an  ar- 
ticle as  this,  to  attempt  to  depict  in  detail  the  minute 
anatomical  changes  which  precede  or  accompany  phthisis, 
inasmuch  as  this  would  involve  giving  the  pathological 
anatomy  of  bronchitis  and  peri-bronchitis,  catarrhal  and 
croupous  pneumonia,  tubercular  new-growths  through- 
out all  their  changes,  interstitial  pneumonia,  etc.     .Many 
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an  familiar  with  the  subject,  and  others  can  study  it  to 
better  advantage  in  works  devoted  exclusivelj  tnei 
and  abundantly  Illustrated. 

On  opening  the  chest  of  a  person  who  has  died  <>f  pul- 
monary phthisis,  we  shall  find  arc  lidation  of  the 
lungs,  ni  various  sizes,  generally  diffused  or  more  local- 
ized, in  everj  stage  oi  formation,  decay,  and  removal; 
the  pearl]  new  growth,  the  cheesy  mass,  both  withinand 
without  the  .- » 1 1  chambers,  and  cavities  of  varying  size 
and  contents.  We  may  also  see  the  evidences  "l  con- 
tracting interstitial  pneumon  formations,  and 
pigment  induration  Everj  where,  likewise,  we  shall  find 
the  tubercle  bacillus. 

1 1  is  of  ten  impossible,  at  the  autopsy,  to  Bay  «  hich  of  the 
earlier  processes  began  first.  According  as  one  isa  n 
or  less  enthusiastic  advocate  of  the  bacillar  theory,  be 
maj  com  lude,  on  the  one  hand,  thai  all  the  varied  pro 
i  s  bi  fore  i •  i iii  were  originated  by  the  presence  of  the 
tubercle-bacillus,  or,  on  the  other  band,  thai  the  catarrhal 
pneumonic  ch  jan  first,  owing  to  ordinary  causi  a 

sucb  .-is  induce  simple  pulmonary  inflammation,  and th&t 
the  retained  products  of  such  inflammation  were  then  in- 
vaded  by  the  bacillus,  causing  the  destructive  changes 
thai  follow  ed. 

Before  dismissing  the  subject  of  etiology,  several 
important  points  remain  to  be  considered,  such  as  : 

Contagion. — There  have  always  been  those  who  have 
taught  the  contagiousness  of  phthisis  and  have  pointed 
to  instances  where  husband  and  wife  have  successively 
fallen  victims  to  the  disease,  or  where  an  apparently 
healthy  person  has  developed  phthisis  after  nursing  a 
patient  with  the  same.  Our  present  knowledge  ot  a 
living  infectious  organism  gives  still  greater  probability 
to  this  theory ;  in  tact,  we  are  forced  to  the  conclusion 
that  the  Sputa  of  phthisical  patients  furnish  the  most 
frequent  source  of  infection.  It  is  right  that  we  should 
act  upon  this  knowledge,  so  far  as  the  careful  isolation 
and  destruction  of  such  sputa  is  concerned,  and  the 
avoidance  of  unnecessary  and  very  close  contact  with 
phthisical  subjects — especially  on  the  part  of  children  or 
delicate  persons — as  in  the  act  of  kissing,  the  occupancy 

of  the  same  sleeping-rooms,  etc.  Hut,  after  all.  the 
immense  amount  of  clinical  observation  on  this  point, 
at  the  command  of  every  experienced  practitioner,  must 
convince  us  that  the  danger  is  far  less  than  would  at  first 

appear,  and  that  here  the  exceptions  almost  disprove  the 

rule. 

Predisposition. — In  view  of  the  universal  dissemina- 
tion of  tubercle-bacilli  that  must  exist  in  the  world,  we 
are  surprised    that    the   victims  of   phthisis  are  not   even 

more  numerous  than  is  shown  by  our  present  sad  statis- 
tics. We  must  suppose,  then,  that  the  majority  of 
people  are  not  susceptible  to  contagion,  and  that  in  order 
to   infection   there   must    be    a   predisposition    thereto. 

Wherein,  exactly,  this  predisposition  lies,  we  are  unfor- 
tunately not  able  to  say. 

Heredity.  -  Few  will  be  found  to  admit  that  phthisis  is 
hereditary  in  the  same  sense  as  syphilis.  ]iut.  on  the 
other  hand,  the  liability  of  this  disease  to  "  run  in 
families  "  is   undeniable.      We   can    hardly   suppose   that 

living  germs  are  conveyed  from  parent  to  child  before 

birth,  to  lie  dormant  in  the  latter  for  from  fifteen  to 
thin  v  years,  and  then  to  develop  phthisis,    iii  the  present 

state  of  our  knowledge,  we  can   only  assume   that  a   err 

tain  weakness  ,,r  constitution  descends  from  one  genera- 
tion to  the  other— a  tendency  In  defective  nutrition — 
whereby,   if  the  child  dors  nut   SUCCUmb  early,  it  is   more 

liable  to  do  so  at  the  age  of  puberty  :  under  the  influence 

of  confinement  at  labor  or  study,  or  of  the  dissipations  of 
youth;  during  the  period  of  early  child-bearing,  or  the  fi  ret 

strain  of   a  man's   independent    business    lite.      Then  the 

exposure  to  tubercular  < lamination,  from  which  others 

e:   :pe    el, line.  Its  nun  Mstin.;  \  1:  tun         [his  genet  d  state 
incut    probably  does   not   contain  the  whole   truth,  but    it 
must  be  left  to  future   investigation  to  develop  this   with 

greater  exactness. 

Geographical  Distribution  and  Cli  •'■  While  phthi- 
sis may  lie  found  the  world  over,  yel  it  is  certainly  far 

more  rare  at  an  elevation  of  o\  er  2,000  b  et  above  tie 


level,  and  also  less  frequent   in   regions  characterized   by 
a  dry  atmosphere  and  porous  soil  at  any  elevation 
to  the  unfavorable  influence  of  low-lying,  damp  re/ 
is  the  crowding  together  of  people,  as  found  in  larger 

towns  and  cities.  This  "I  itself,  as  a  rule,  implies  mon 
confinement  within  doors,  more  artificial  methods  of  life, 
ami  the  multiplication  of  bad  hygienic  surroundings. 
Jt  is  within  tin-  experience  of  the  writer  to  hav< 
regions  in  Western  .Missouri.  Kansas,  and  Texas,  where, 
thirtj  years  ago,  it  was  claimed  that  phthisis  was  never 
developed,  and  w  here  now,  in  the  cities  at  least,  new 

eveloping  continually.     How  far  this  may  prove 
ter   to  be  the  case  in  tin-   citiis    lying   more   than 

4,000  teet  above  sea  l<  \el.   remains  to  be  set  D, 

Everything  that  favors  catarrhal  conditions  of  the  re- 
spirator}- mucous  membrane,  indirectly  favors  the  devel- 
opment of  phthisis.  Hcnee  milder  and  more  equable 
climates  are  preferable  to  rigorous  ami  changeable  ones, 
especially  at  or  near  the  sea-level.  In  the  mountain 
regions  of  the  centre  of  our  continent,  and  probably  else- 
where, the  annual  or  diurnal  range  of  temperature  seems 
to  play  a  less  important  part. 

Age,  Sex,  Occupation. — While  no  ul'c  is  exempt  from 
phthisis,  the  period  w  hen  it  is  most  likely  to  be  developed 
is  from  15  to  30.  Both  sexes  are  about  equally  involved. 
Occupation  exerts  considerable  influence  ;  indoor  occu- 
pations being  as  a  rule  unfavorable,  and  the  so-called  dust- 
occupations  especially  so.  Stone-cutters,  instrument- 
grinders,  coal  mini  re,  and  many  others  w  ho  are  employed 
in  an  atmosphere  laden  with  especially  insoluble  dust, 
show  accumulations  of  the  same  within  the  lungs,  and  be- 
come liable  to  phthisis. 

From  all  that  precedes  it  is  evident  that  phthisis  is 
essentially  a  disease  of  civilized  life,  prevailing  chiefly 
where  people  are  most  crowded  together;  in  commercial 
and  manufacturing  centres  rather  than  in  agricultural  or 
pastoral  regions;  and  found  least  of  all  among  savage  and 
nomadic  tribes,  without  regard  to  climatic  conditions.  In 
connection  with  the  latter  statement,  it  is  to  be  noted  that 
among  the  Indian  children  and  youth  who  of  late  years 
have  been  taken  from  their  homes  in  the  West  to  be  edu- 
cated at  Carlisle,  Pennsylvania, and  Hampton.  Virginia, 
there  has  been  a  very  great  mortality  from  phthisis  - 
tistics  are  not  available  to  show  what  ratio  of  mortality 
from  this  cause  might  obtain  among  the  same  number  of 
Indian  youth  living  with  their  tribes.  .Many  causes, 
among  them  alcoholism  and  syphilis,  combine  to  lower 
the  standard  of  health  among  our  aborigines.  Still  there 
can  be  but  little  doubt  that  a  change  01  climate  to  the 
Atlantic  seaboard  and  altered  (more  civilized)  methods 
of  life  have  much  to  do  with  ibis  mortality. 

General  Symptomatology. — The  onset  of  the. 

is  usually  gradual,  both  in  those  cases  in  which  the  earli- 
est symptoms  belong  to  the  respiratory  apparatus,  and  in 
those  which  are  characterized  by  a  general  failure  of  the 
vital  powers  preceding  any  respiratory  troubles.  In  the 
latter  class,  the  patient  may  only  complain  of  weakness 
and  loss  of  appetite,  at  the  same  lime  growing  pale,  los- 
ing in  weight,  and  being  short  of  breath.  On  examina- 
tion he  w  ill  lie  found  to  have  a  pulse  of  1(10,  with  proba- 
bly a  slight  afternoon  rise  of  temperature,  say  to  100.5° 
F.  These  arc  the  cases  thai  are'  often  treated  by  phy- 
sicians as  w  ell  as  friends,  as  "  indigestion,"  "  chlorosis," 
or  ••  malaria."  until  perhaps  the  development  of  a  seven 
cough,  eif  night-sweats,  orof  haemoptysis  reveals  the  true 

seat  eif  the  disease.      Careful    phv  Meal"  exploration  e)f  the 

chest,  however,  would  in  most  instances  have  n 
theactual  state' of  things  much  carli«-r. 

More  commonly  the'  invasion  of  phthisis  is  marked  by 
a  Blight  but  persistent  cough — continuing  for  weeks  or 
months,  perhaps,  before  the  appearance  of  slight  luetic 

fever  ami  beginning  emaciation—  persistently  rapid  pulse. 
languor,  dyspnoea  e>n  exertion,  occasional  night-sweats, 
perhaps  occasional  slight  streaks  of  blood  em  the-  sputa, 
or  possibly  a  distinct  pulmonary  haemorrhage.  Theno 
symptom.-  may.  at  a  very  early  elate,  be  accompanied  with 
constant  elull  pain  in  the'  chest,  <>r  with  occasional  sharp 
stitches,  eir  then  may  lie-  no  pain  ai  all  throughout  the 
course  of  the  disease.     A  patient  placed  under  appropri- 
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ate  hygienic  conditions  and  treatment  during  this  early 
period  of  the  disease,  will  almost   always   improve,  and 

his  friends  will  feel  much  more  confident  of  his  recov- 
ery than  does  the  experienced  physician.  A  permanent 
change  of  residence  to  some  high  and  dry  locality,  com- 
bined with  an  outdoor  life,  will  often  effeel  a  cure  at  this 
time — that  is,  the  progress  of  the  disease  will  be  arrested, 
small  cavities  will  cicatrize,  and  the  individual  will  live 
out  what  life  insurance  companies  call  his  ordinary  ex- 
pectancy. But  more  commonly,  where  these  favorable 
conditions  cannot  be  secured,  the  improvement  is  only 
temporary,  usually  lasting  for  a  few  months.  Then 
cough,  expectoration,  fever,  sweats,  all  return  in  a  more 
deetded  degree  than  before,  and  are  accompanied  in  all 
probability  by  symptoms  of  dyspepsia.  Another  less 
complete  rally  follows,  only  to  give  place  to  a  further  re- 
lapse, until,  after  months  or  years,  it  becomes  evident  that 
it  is  only  a  losing  fight ;  emaciation  still  progresses,  the 
voice  is  lost,  swallowing  becomes  painful,  cedema  of  the 
extremities  appears,  the  harassing  cough  never  abates, 
and  the  dyspnoea  grows  worse,  till  the  exhausted  victim 
welcomes  death  as  a  happy  release. 

There  is  another  class  of  cases — very  appropriately 
called  acute  disseminated  phthisis  (the  phthisis  florida  of 
the  Germans,  the  galloping  consumption  of  the  French) 
— which  usually  begin  with  urgent  pulmonary  symp- 
toms, such  as  great  dyspnoea  and  violent  cough,  to- 
gether with  hectic  fever  and  sweats,  or  continued  fever. 
These  cases  differ  further  from  the  ordinary  cases  of 
phthisis  merely  in  the  fact  of  their  uninterrupted  progress 
toward  a  fatal  end — which  is  usually  reached  within  a  few 
months,  sometimes  even  within  a  few  weeks.  The  later 
symptoms  of  the  more  chronic  form  are  here  undevel- 
oped, merely  through  lack  of  sufficient  time.  These  are 
the  cases  which  neither  medicines  nor  change  of  climate 
influence  fa vorably.  That  they  are  tubercular  or  bacil- 
lar  we  cannot  doubt,  and  yet  they  must  not  be  con- 
founded with  acute  general  miliary  tuberculosis.  The 
latter  disease  involves  many  other  organs  besides  the 
lungs  ;  the  tubercles  within  the  lungs  are  usually  not  bro- 
ken down,  and  there  are  no  bacilli  in  the  sputa  ;  whereas 
in  acute  disseminated  phthisis  the  destruction  of  lung-tis- 
sue is  generally  very  extensive. 

Individual  Symptoms  and  Complications. — 
Cough. — This  is  usually  present  from  the  beginning  to 
the  end  of  the  disease,  being  one  of  the  greatest  sources 
of  annoyance  to  the  patient,  often  depriving  him  of  his 
rest  at  night.  The  cough  varies  with  the  fluctuations  of 
the  disease,  lessening  as  the  patient  improves  and  increas- 
ing as  he  relapses.  The  more  the  larynx  is  involved,  the 
more  violent  the  cough  becomes,  and  the  more  likely  is  it 
to  terminate  in  vomiting.  It  would  perhaps  not  be  worth 
while  to  mention  so  familiar  a  symptom  at  all,  were  it 
not  for  the  sake  of  cautioning  the  young  practitioner  not 
to  be  deceived  by  its  absence,  for  sometimes  this  anomaly 
does  occur.  Very  rarely  a  case  of  phthisis  advances 
quite  far  with  practically  no  cough,  entirely  deceiving 
the  patient  and  his  friends,  who  think  that  there  can  be 
nothing  the  matter  with  the  lungs  of  one  who  does  not 
cough. 

Expectoration. — This  varies  considerably  in  different 
patients  and  at  different  stages  of  the  disease.  Some,  in- 
deed, for  a  long  time  have  only  a  dry,  hacking  cough, 
which  of  itself  is  a  suspicious  circumstance,  since  most 
cases  of  bronchial  catarrh  afford  early  secretion  and  ex- 
pectoration. This  very  product  of  bronchial  catarrh, 
frothy  muco-pus,  often  constitutes  the  sputum  of  phthi- 
sis in  its  earlier  stages,  affording  nothing  characteristic  in 
its  appearance.  If  there  is  considerable  pneumonic  dis- 
turbance the  sputum  will  partake  of  the  vitriform,  glu- 
tinous character  peculiar  to  that  disease,  without,  how- 
ever, generally  being  rust-colored.  Spots  and  streaks  of 
blood  upon  the  expectoration  are  not  very  rare,  and,  if  oc- 
curring repeatedly,  should  always  challenge  attention  and 
careful  exploration  of  the  chest.  Any  more  considerable 
admixture  of  blood  is,  of  course,  still  more  significant,  and 
will  not  fail  to  alarm  the  patient  and  his  friends.  Later 
in  the  disease  the  expectorated  matter  assumes  a  more 
solid,  globular    form,    sinking  in  water — the    so-called 


nummular  sputa.  These  globular  masses  are  thought  by 
some  to  have  their  origin  in  cavities  and  to  prove  the  ex- 
istence of  such,  but  this  is  hardly  consistent  with  the  evi- 
dence given  by  auscultation  in  many  such  cases.  The 
only  unequivocal  evidence  of  cavities  given  by  the  sputa 
consists  in  the  presence  of  elastic  tissue-fibres,  to  be 
mentioned  again  later.  At  a  more  advanced  stage  it  is 
not  unusual  for  the  expectoration  to  be  very  profuse,  con- 
sisting almost  entirely  of  liquid  pus,  sometimes  fetid, 
but  more  frequently  not  so.  This  comes  both  from  the 
bronchial  tubes  and  from  lung-cavities. 

Miscroscopic  examination  of  the  sputa,  carefully  and 
repeatedly  conducted  by  one  skilled  in  the  procedure, 
will  show  the  presence  of  tubercle-bacilli  in  both  the 
earlier  and  the  later  stages  of  the  disease.  The  presence 
of  elastic  tissue-fibres  belongs  only  to  the  stage  of  cavity 
formation.  The  attempt  will  not  be  made  here  to  teach 
the  technique  of  bacillus  staining,  this  subject  having 
been  full}'  discussed  in  the  preceding  volume  (p.  763  <t 
seq.).  In  the  matter  of  discovering  the  elastic  fibres, 
Stnimpell  says  :  "  We  are  most  sure  to  find  them  if  we 
look  in  the  sputum,  when  spread  out,  for  little  lentiform 
particles  which  can  easily  be  discerned  with  the  naked 
eye.  These  consist  of  necrotic  shreds  of  tissue  torn  from 
the  walls  of  cavities.  If  we  press  one  of  these  kernels 
under  a  cover-glass,  we  often  find,  in  the  midst  of  the 
granular  detritus,  beautifully  twisted  elastic  fibres  which 
often  have  quite  a  definite  alveolar  arrangement." 

Fever. — Now  and  then  a  case  of  phthisis  is  reported  as 
having  run  its  course  almost  without  fever.  As  a  rule, 
however,  there  is  a  distinct  rise  of  temperature  in  the  after- 
noon, sometimes  twice  a  day.  Ordinarily  it  is  not  high, 
perhaps  not  over  100°  F. ;  but  whatever  be  its  height, 
it  continues  to  recur  with  great  and  monotonous  regular- 
ity month  after  month.  Often  the  range  is  higher  for  a 
time,  reaching  even  103°  or  104°  F.  during  the  exacer- 
bation, but  still  remaining  at  the  normal  during  a  good 
many  hours  of  the  day.  The  so-called  cases  of  fibroid 
phthisis  are  the  ones  accompanied  by  the  least  fever 
— apparently  none  at  all,  in  many  instances,  until  the 
period  of  final  breaking  down. 

Emaciation. — This  is  very  striking  in  most  instances, 
and  is  continually  progressive  unless  the  advance  of  the 
disease  is  temporarily  arrested.  The  fluctuations  of 
body-weight  are  a  fair  index  of  the  general  condition  of 
the  patient. 

Night-sweats  naturally  accompany  the  hectic  fever. 
They  are  not  so  much  a  cause  of  weakness— a  conviction 
firmly  held  to  by  the  laity — as  they  are  an  evidence  of 
prostration,  and"of  the  profound  involvement  of  the  en- 
tire system. 

Haemoptysis. — This  may  occur  at  any  stage  of  the  dis- 
ease. Not  infrequently  it  is  the  first  sign  of  danger  to 
attract  the  attention  of  the  patient  or  his  friends,  and  it 
may  recur  often  ;  while,  on  the  other  hand,  a  good  many 
cases  run  their  course  to  a  fatal  end  without  haemoptysis 
ever  having  occurred.  The  amount  expectorated  also 
varies  from  a  mouthful  or  two,  to  a  pint.  Haemorrhages 
from  the  lungs  by  no  means  always  follow  undue  exertion 
or  severe  coughing  on  the  part  of  the  patient;  indeed, 
many  of  them  occur  during  the  night.  Although  it  is 
always  an  alarming  symptom,  yet  death  directly  due  to 
haemorrhage  is  rare.  Some  people  suffer  from  repeated 
and  very  severe  haemorrhages,  while  yet  the  course  of  the 
disease  does  not  seem  to  be  specially  hastened  or  unfavor- 
ably influenced  thereby.  The  theory  of  the  usual 
origin  of  haemoptysis  in  the  branches  of  the  bronchial 
artery  is  now  generally  discredited,  while  the  branches 
and  capillaries  of  the  pulmonary  artery  are  believed  to 
be  the  parts  involved.  Powell  says  (op.  cit.):  "The 
majority  of  cases  of  fatal  haemoptysis  have  been  found  to 
be  due  to  the  rupture  of  a  pulmonary  aneurism  in  a 
cavity.  Ulcerative  erosion  or  rupture  of  large  pulmo- 
nary vessels  within  cavities  accounts  for  the  remainder 
of  the  cases."  Lesser  losses  of  blood  may  be  due  merely  to 
active  inflammatory  hyperemia,  or  to  the  softening  of  the 
walls  of  minute  vessels  by  nuclear  proliferation  within 
the  same.  It  is  no  longer  believed  by  most  men  that  a 
bronchial  haemorrhage  is  the  cause  of  phthisis,  through 
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the  blood  accumulating  in  the  air-cavities  of  the  lung 
ami  there  setting  up  Inflammator}  changes.  We  hold 
thai  the  hemorrhage  Is  evidence  of  previous  phthisical 
changes  in  the  lung,  which  maj  sometimes  have  escaped 
notice,  even  on  the  pari  of  irerj  experienced  examiners. 
(See  also  the  article  on  I  temopti  sis,  i 

Indigestion  and  Diarrheal.  These  two  complications 
are  mentioned  together,  not  because  they  are  liable  to 
occur  ai  the  same  time  or  in  Lhesame  person,  but  merely 
because  they  both  belong  to  the  digestive  apparatus. 
Indigestion  is  a  very  common  accompaniment  of  phthisis, 
gome  times  preceding  the  pulmonary  symptoms  in  such 
manner  as  t<>  cause  an  error  in  diagnosis.  Usually  it 
onlj  amounts  to  decided  loss  of  appetite,  distress  at  the 
stomach  after  i  ating,  i  ru<  tation  of  gases,  and  sometimes 
vomiting  orpain,  Later  there  is  decided  intolerance  of 
certain  articles  of  food,  and  as  a  result  the  patient's  diet 
list  may  be  bo  restricted  as  materially  to  interfere  with 
his  nutrition.  The  disturbance  within  the  stomach 
caused  by  the  presence  of  food  also  seems  to  incite 
cough.  Diarrhoea  is  usually  quite  a  late  symptom,  and 
is  gaid  i"  be  caused  sometimes  by  a  mere  intestinal  catarrh, 
and  sometimes  by  the  presence  of  tubercular  ulcers 
within  the  intestinal  canal.  Once  begun,  it  usually  per- 
sists, and  hastens  the  fatal  termination. 

Laryngeal  Symptoms.— These  sometimes  appear  early, 
but  usually  tiny  develop  at  a  later  Stage.  There  may  be 
merely  the  hoarseness  and  irritating  cough  <>f  subacute 
laryngitis,  and  this  is  quite  as  likely  to  take  place  early. 
Or  there  may  be  tubercular  ulcers  within  the  larynx, 
causing  extensive  destructi E  tissue  and  untold  Buffer- 
ing. There  is  no  duuht  that  this  is,  as  a  rule,  a  late 
i plication,  appearing  only  when  extensive  destruction 

of  lung-tissue  has  already  taken  place.  Still  there;  are 
good  laryngologists  who  ieaeh  that  primary  tubercular 
laryngitis  is  not  rare,  the  disease  passing  thence  down- 
ward to  the  lungs.  The  possibility. of  this  no  one  can 
deny,  and  it  undoubtedly  does  sometimes  occur,  but  not 
often. 

When  extensive  or  deep  ulceration  occurs  deglutition 
soon  becomes  very  painful,  and  food  also  may  find  its 
way  into  the  larynx,  causing  violent  paroxysms  of  cough- 
ing. The  intense  pain  on  swallowing  and  the  liability  to 
strangle  make  the  patient  dread  any  attempt  at  eating, 
while  yet  he  suffers  from  hunger.  If  laryngeal  trouble 
occurs  very  early  in  phthisis,  the  use  of  the  laryngoscope 
will  be  requisite  for  diagnosis,  and  then  the  peculiar 
club-shaped  thickening  of  the  arytenoid  protuberances 
will  be  found  especially  characteristic.  In  the  later 
stages  the  diagnosis  is  plain  enough,  even  without  the 
mirror. 

Other  complications  of  phthisis  may,  of  course,  arise, 
varying  greatly  according  to  climate  and  individual  cir- 
cumstances. Those  given  above  are  the  most  common. 
I'oi  a  discussion  of  "syphilitic  phthisis "  the  reader  is 
referred  to  the  article  on  Syphilis. 

Di  V.ONOSIS. — The  diagnosis  of  pulmonary  phthisis  from 
the  rational  symptoms  need  not  here  be  discussed,  as  this 

WOUld  involve  merely  a  review  Of  what  has  immediately 
preceded.  In  addition  to  this  we  have  the  physical 
signs,  which  will  presently  bi  discussed.  These  help  us 
greatly  in  the  early  recognition  of  the  disease,  in  locating 

areas  of   consolidation   or  cavities,  and   in   following  the 

progress  of  these  changes.    Valuable  as  are  the  results  of 

auscultation  and  percussion  in  many  cases,  they  are  also 
sometimes  very  obscure,  and  I  have  long  held  that,  if  I 
had  to  depend  on  the  rational  bj  mptoms  only,  or  the  re- 
sults of  auscultation  and  percussion  al •.  for  my  diag- 
nosis, I  should  unhesitatingly  choose  the  former.  For 
innately,  however,  we  may  invoke  the  aid  of  both.  The 
most  unequivocal  evidence  furnished,  when  it  is  present 
at  all.  lies  in  certain  conditions  of  the  sputa,  viz.,  the 
presence  of  the  tubercle-bacillus  or  ol  elastic  fibre.  The 
bacillus  may  be  found  both  early  and  late,  while  the 
elastic  fibres  are  confined  to  the  Btage  of  cavity  forma- 
tion. 

Physical  Signs.— Id  considering  these  j|  js  only  neces- 
sary to  take  into  account  the  evidence  given  bj  percus- 
sion and  auscultation.     All  consolidations  of  the  lung 


give  dulness  on  percussion,  differing  in  degree  according 
to  the  area  of  the  consolidation.     In  phthisis  these  ari 
are  usually  small  and  are  situated  at  the  apex  of  one  or 
both  lungs;   therefore   w  e  expect   to   find   dulness    slight 

or  moderate,  at  either  one  or  both  apices.  This  is  usually 
confined  to  a  space  extending  from  one  to  two  fing< 
breadths  below  the  clavicle  on  the  affected  side,  and  is 
best  elicited  by  rather  gentle  percussion.  When  dulness  ia 
present  ii  is  a  sign  of  value.  Its  absence,  however,  a 
not  be  depended  on  as  proving  the  integrity  of  the  under- 
lying portion  of  lung,  for  a  compensatory  emphysema 
may  so  overlie  the  consolidation  as  to  give  good  percus- 
sion resonance.  Sometimes,  it  is  true,  this  condition 
affords  a  note  of  "tympanitic  dulness,''  but  at  other 
times  it  i-  impossible  to  distinguish  it  from  the  normal 
sound. 

Auscultation. — Speaking  of  the  signs  of  the  "  earliest 
recognizable  stage  of  phthisis,"  Powell  (. 

"The  respiration  is  weaker  at  one  apex,  the  inspiration 
being  wavy  or  even  jerking.  There  are  usually  a  few 
ronchi  present  which,  if  limited  to  that  apex,  are  very 

significant  ;  and.  in  addition,  there  is  heard  at  the  exit- 
summit  of  the  lung  (supra-clavicular  or  supraspinous 
region)  a  peculiar  crumpling  sound  at  the  moment  of 
cough,  which  differs  both  in  time  and  degree  from  the 
crepitant  sound  heard  at  a  somen  hat  later  stage  with  the 
first  inspiration  following  a  cough.  These  physical  signs, 
which  are  hut  very  slight— and  their  recognition  is  of 
the  more  importance  on  this  account — are  those  of  a  bron- 
ehial  catarrh  limited  to  one  apex,  associated  w  ith  a  decided 
imperfection  of  the  respiratory  murmur  at  that  apex, 
which,  when  taken  in  conjunction  with  the  symptoms — 
more  particularly  emaciation,  quick  pulse,  and  evening 
pyrexia — afford  unmistakable  evidence  of  incipient  phthis- 
ical disease.''  Besides  the  weakened  inspiratory  sound 
and  t lie  wavy  or  jerking  inspiration  spoken  of  above,  a 
prolonged,  harsh  expiratory  murmur  is  also  one  of  the 
earliest  signs.  At  the  same  time,  or  very  soon  afterward, 
or  in  some  other  patient  at  an  apparently  equally  early 
stage  of  the  disease,  crackling  rales  may  he  heard  in  the 
supra-clavicular  or  supra-scapular  regions.  These  may, 
perhaps,  he  audible  only  when  the  patient  takes  an  unusu- 
ally deep  inspiration,  or  alter  he  has  coughed,  but  when 
present  tiny  are  very  characteristic  of  phthisis. 

Sooner  or  later  evidence  will  appear,  by  the  same  signs, 
of  the  extension  of  these  changes  to  adjacent  portions  of 
the  lungs.  The  crackling  rales,  especially,  will  extend, 
and  moister  sounds  will  here  and  there  take  the  place  of 
the  dry  rales  heretofore  heard.  At  the  apex,  or  over  the 
part  first  affected,  bronchophony  and  bronchial  breathing 
will  become  more  distinct.  Finally,  evidences  of  cavity- 
formation  may  appear.  The  demonstration  of  the  ex- 
istence of  a  cavity  is  sometimes  easy  and  sometimes 
extremely  difficult.  If  we  get  a  (dear  or  tympanitic  per- 
cussion-note and  distinctly  amphoric  breathing,  the  mat- 
ter is  plain  enough.  ".Metamorphosing  respiration  "  is 
that  which  begins  as  a  normal  vesicular  murmur  and 
suddenly  breaks  oil  into  bronchial  breathing.  This  is 
also  heard  over  a  cavity.  After  all.  next  to  amphoric 
breathing  and  voice-sounds,  the  most  unequivocal  evi- 
dence of  a  cavity  is  given  by  loud,  bubbling  rales. 

In  fibroid  phthisis,  or  cirrhotic  contraction  of  the  lung, 
which  is  usually  unilateral  and  very  slow  in  its  progi 
the  chest-wall  Of  the  affected  side  will  lie  found  contracted 
and  comparatively  immovable.  Percussion  resonance  is 
usually  quite  dull  over  a  large  part  or  the  whole  of  that 
side  of  the  chest.  The  vesicular  murmur  has  almost 
disappeared,  and  in  its  place  we  find  loud,  harsh  bron- 
chial breathing,  sometimes  accompanied  by  sibilant,  but 
more  frequently  by  moist,  rales. 

Wherever  there  is  consolidation,  be  it  much  or  little, 
there  will  be  increased  conduction  of  voice-sounds  and 
greater  vocal  fremitus.  The  greatest  value  of  this  sign 
is  in  those  cases  of  beginning  consolidation  at  an  apex 
where1  percussion  dulness  is  not  very  evident,  and  where 
talis  are>  very  slight  or  quite  absent.  Here  the  increased 
vocal  resonance  elicited  by  causing  the  patient  to  count 
aloud  in  a  firm,  uniform  tone,  repeating  the  numbers  up 
to  three  or  live,  while  the  car  is  applied  over  the  supra- 
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scapular  space,  is  often  very  marked  and  of  great  value 
in  diagnosis. 

In  all  these  remarks  it  is  only  attempted  to  give  the 
most  salient  points  in  physical  diagnosis.  Many  very  in- 
teresting finer  differentiations  must  be  left  to  be  looked 
up  in  more  elaborate  treatises  on  this  subject. 

Prognosis. — Everyone  is  familiar  with  the  unfavor- 
able termination  of  most  cases  of  phthisis,  and  with  the 
very  large  share  which  this  disease  takes  in  all  mortality 
statistics.  Even  physicians  are  liable  to  look  upon  the 
well-established  diagnosis  of  phthisis  as  almost  equiva- 
lent to  the  death-warrant  of  the  individual.  This,  how- 
ever, is  not  correct.  While  it  is  difficult  to  furnish 
statistical  data  on  the  subject,  it  is  certain  that  many 
bases  of  phthisis  recover.  We  were  wont  to  believe  that 
cases  of  inflammatory  origin  might  recover,  while  those 
in  which  tubercle  was  present  were  almost  sure  to  end 
fatally.  The  presence  of  the  tubercle-bacillus,  however, 
does  not  seem  to  indicate  anything  necessarily  very 
serious  in  the  prognosis.  Already  we  have  well-authen- 
ticated cases  of  apparent  recovery  where  the  presence  of 
the  bacillus  bad  been  demonstrated.  Under  favorable 
climatic,  hygienic,  and  domestic  conditions,  where  the 
disease  is  not  advanced  to  its  later  stages,  we  are  justified 
in  giving  considerable  hope  of  recovery,  or  at  least  of 
such  repair  as  will  enable  the  individual  to  live  out  his 
ordinary  expectancy  in  moderate  comfort,  so  long  as 
these  favorable  surroundings  are  maintained.  Many  cir- 
cumstances, of  course,  modify  the  prognosis.  The  stage 
of  the  disease  is  of  great  importance,  and  yet  even  quite 
advanced  cases,  with  large  cavities  and  the  most  pro- 
found general  disturbances,  sometimes  recover.  In 
order  to  form  an  estimate  of  the  probabilities  of  any 
given  case,  it  is  essential  that  the  physician  should  watch 
it  for  some  little  time.  Hereditary  predisposition  influ- 
ences the  prognosis  rather  unfavorably  in  any  event,  but 
especially  when  the  disease  is  already  well  established. 
Considerable  extension  of  the  tubercular  process,  even 
though  in  the  first  stage,  is  unfavorable  ;  so  is  early 
emaciation,  or  the  maintenance  of  a  continuously  high 
temperature.  1  do  not  think  that  the  occurrence,  or  non- 
occurrence, of  haemoptysis  has  any  special  bearing  on  the 
probabilities  of  recovery. 

Treatment. — Under  the  bead  of  prophylaxis  every- 
thing is  to  be  included  which  tends  to  avoid  disease  and 
to  build  up  the  individual,  viz.,  good,  easily  digested, 
nutritious  diet,  warm  clothing,  sponge-baths,  well-venti- 
lated sleeping-rooms,  and  plenty  of  sunshine  and  of  out- 
door exercise.  Erect  carriage  of  the  body  is  quite 
important,  and  is  aided  by  such  g3rmnastic  exercises, 
not  carried  to  excess,  as  specially  develop  the  muscles  of 
the  chest.  Where  there  is  any  hereditary  predis- 
position to  phthisis,  all  these  things  are  very  important. 
By  paying  heed  to  them,  and  if  possible,  by  adding  to 
them  the  advantages  of  a  favorable  climate,  many  a  child 
grows  up  to  healthy  maturity  that  would  otherwise 
develop  phthisis  at  the  age  of  puberty  or  soon  after.  Dr. 
Frederick  C.  Shattuck,  of  Boston,  Mass.,  in  an  editorial 
note  to  the  translation  of  Adolf  Striimpell's  "  Text-book 
of  Medicine "  (New  York:  D.  Appleton  &  Co.,  1887), 
says  :  "  In  1857,  39.50  deaths  from  consumption  were 
returned,  in  the  State  of  Massachusetts,  for  each  ten 
thousand  of  the  population  ;  in  1883,  29.90.  This  de- 
crease is  too  large  to  credit  to  greater  accuracy  in  diagno- 
sis, and  to  the  transference  of  consumptives  to  other 
States,  and  is  mainly  attributable  to  the  prevention  of 
phthisis  by  improved  hygiene.  Still,  it  seems  fair  to 
carry  some  of  the  improvement  to  the  account  of  the 
arrest  and  cure  of  actually  developed  disease,  through 
early  diagnosis  and  more  rational  treatment,  hygienic  as 
well  as  medicinal." 

The  question  of  the  contagiousness  of  phthisis  has 
already  been  discussed.  In  view  of  what  has  been  proved 
concerning  the  danger  that  accompanies  the  inhalation  of 
tubercle-bacilli  from  dried  sputa,  we  can  no  longer  regard 
with  indiiference  the  disposition  to  be  made  of  the  sputa 
of  phthisical  patients.  Spit-cups  and  receptacles  of  every 
kind  for  the  sputa  should  contain  strong  germicide  solu- 
tions ;  handkerchiefs  or  cloths  used  for  the  same  purpose 


should  be  immersed  in  such  solutions  before  being  mixed 
with  other  clothing.  While  nothing  need  be  done  to  iso- 
late phthisical  patients,  and  render  their  hard  lot  still 
harder,  reasonable  prophylaxis  demands  that  no  one  shall 
occupy  the  same  bed  with  the  patient,  nor  even  the  same 
sleeping-room  if  it  can  be  avoided  ;  and  these  precautions 
are  doubly  important  as  applied  to  the  children  of  the 
patient,  to  persons  already  suffering  from  lesions  of  the 
respiratory  mucous  membrane,  or  to  those  who  may  be 
supposed  to  be  specially  liable  to  phthisis. 

In  the  prophylaxis  against  the  disease,  as  well  as  in 
its  treatment  when  developed,  the  maxim  holds  good  : 
"Pure,  fresh,  untainted  air.  at  all  hours,  at  all  times,  and 
in  all  places,  is  the  one  condition  with  which  nothing 
should  be  allowed  to  interfere  !"  It  is,  alas,  far  easier  to 
utter  or  to  subscribe  to  such  a  sentiment  than  it  is  to  find 
the  pure,  untainted  air  !  But  it  is  worth  something  to 
know  what  we  arc  aiming  at,  and,  if  we  cannot  quite  hit 
the  mark,  to  come  as  near  to  it  as  possible.  So  it  goes 
without  saying  that  pure  air  is  not  to  be  found  in  crowded 
habitations,  nor  in  work-shops,  nor  in  school-rooms,  nor, 
for  that  matter,  in  a  crowd  anywhere  ;  it  is  not,  as  a  rule, 
so  readily  found  in  the  city  as  in  the  country,  though  in  the 
latter,  too,  sources  of  contamination  are  abundant  and 
must  be  looked  for  and  avoided.  This  matter  of  pure  air 
plays  a  prominent  part  in  all  our  "climate  cures"  of  phthi- 
sis, the  only  method  of  cure  of  which  we  can  speak  with 
any  confidence.  It  is  not  my  purpose  here  to  enter  into 
any  discussion  of  the  various  elements  that  go  to  make  up 
climate — elevation,  temperature,  humidity,  rainfall,  sun- 
shine, winds,  etc. — nor  to  consider  the  influence  of  differ- 
ent kinds  of  climate  on  persons  of  different  temperaments, 
or  even  on  those  suffering  from  the  disease  which  we  are 
studying.  The  subject,  even  in  its  most  restricted  form, 
is  far  too  wide  for  consideration  here,  and  has  indeed  been 
partly  considered  in  other  portions  of  this  Handbook. 
Every  man  of  any  experience  in  handling  phthisical 
patients  learns,  among  other  things,  that  they  generally 
bear  cold  badly ;  that  they  certainly  do  badly  in  raw, 
damp  weather  ;  that  they  do  best  when  they  can  be  out 
of  doors  most.  Hence  the  evident  need,  if  possible,  of 
banishing  them,  during  the  winter  season  at  least,  from 
the  lower  plateaus,  or  the  more  northerly'  latitudes  of  our 
land  ;  and  if.  during  the  entire  year,  they  can  be  estab- 
lished in  a  moderately  elevated,  dry,  sunshinyr,  not  too 
rigorous  climate,  they  will  be  doing  the  best  for  them- 
selves that  can  be  done.  There  are  many  good  health- 
resorts  in  this  country,  among  them  the  Adirondacks, 
Atlantic  City,  Aiken,  S.  C,  Florida,  San  Antonio  and 
El  Paso,  Texas,  the  whole  of  New  Mexico,  and  many 
places  in  Colorado  and  Southern  California.  With  all 
of  these  excepting  the  Adirondacks  and  California,  the 
writer  is  personally  familiar,  and  he  has  no  hesitation  in 
saying  that,  in  the  long  run,  the  climate  of  Colorado  will 
do  the  most  good  to  the  largest  number  of  consumptives. 
Dr.  Hermann  Weber,  in  his  well-known  work  on  Climate, 
says  that  mountain  regions  are  not  well  suited  to  persons 
who  easily  become  feverish  from  slight  causes,  as  from 
errors  in  diet,  excitement,  fatigue,  "taking  cold,"  etc., 
but  that  such  do  better  at  the  milder  and  more  equable 
sea-side  resorts.  It  has  also  seemed  to  me  that  patients 
with  comparatively  early  and  grave  involvement  of  the 
larynx  derive  less  benefit  than  others  from  a  refuge  in 
the  mountains.  I  have,  however,  also  known  some  very 
notable  instances  to  the  contrary — persons  who  had  not 
done  well  in  the  South,  and  who  improved  greatly  in 
Colorado.  A  tendency  to  haemoptysis  is  no  longer  re- 
garded as  forbidding  a  residence  in  the  mountains. 

As  has  already  been  intimated,  the  limits  of  this  artiele 
forbid  a  general  discussion  of  the  subject  of  climate  in 
phthisis,  or  of  special  health-resorts  in  this  country. 
Much  could  be  said  in  favor  of  all  such  places.  It  may, 
perhaps,  be  permissible  to  add  that  to  most  of  our  North- 
ern people  Southern  resorts  fail  to  furnish  such  diet  and 
domestic  comforts  as  to  render  them  contented  for  any 
great  length  of  time.  In  Denver,  Colorado  Springs,  and 
ManitOU,  on  the  contrary,  all  these  are  easily  secured,  to- 
gether with  the  services,  if  needed,  of  exceedingly  in- 
telligent and  competent  physicians. 
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There  is  ao  doubl  whatever  In  my  mind  thai  the  cli- 
mate treatment  of  phthisis  is  worth  more  than  all  other 
treatments  pul  together.  Bverj  health  n  sorl  fori  onsump- 
lives,  of  any  deserved  reputation,  can  poinl  to  Dumeroua 
instances  ol  persons  living  there  in  comparative  health 
and  comfort  (often  in  apparently  perfect  health),  who  were 
brought  there  in  various  well  developed  phthisis, 

and  who,  but  for  Buch  climatic  treatment,  would  have 
Li  en  ill  sad  \  ears  ago. 

Aside  from  climatic  treatment,  the  general  conditions 

malnutrition  present  in  phthisis  may  often  be  favor- 

ablj    modified  bj   the  use  of  certain  medicinal  agents. 

I'i inenl  among  these  is  i  In  Bpite  of  all 

the  opposition  that  has  of  late  years  been  raised  against 
the  use  of  this  remedj  .  there  is  no  doubt  thai  it  lias  helped 
to  Bave  the  lives  of  thousands  of  tuberculous  or  strumous 
patients,  and  will  continue  to  do  so.  There  are  many 
elegant  preparations  of  the  drug  now  in  tin-  market,  in 
which  its  disagreeable  odor  is  sought  to  be  covered.  In 
1 1 1 ;  1 1 1  \  ot  these  the  emulsion  of  oil  is  combined  with  the 
hypophosphites  of  lime,  Boda,  manganese,  etc.  There  is 
no  objection  to  this  combination  provided  the  requisite 
amount  of  cod-liver  oil  be  present.  One  of  the  best 
combinations  is  that  of  the  « » 1 1  with  Trammer's  extract 

Oi  malt.  Although  not  disguising  tin-  odor  of  the  oil, 
the  malt  aids  materially  in  its  digestion  as  well  as  in  the 
digestion  of  food,  and  patients  taking  this  preparation 

will  usually  improve  in  appetite.  1  do  not  believe  that 
the  use  of  cream,  of  glycerine,  or  of  other  fats  will  take 
the  plan    ol  end  liver  oil. 

General  tonics,  such  as  iron,  quinine,  arsenic,  etc.,  may 
often  be  used  as  valuable  adjuvants  in  the  treatment  of 
phthisis,  bul  nothing  more.  Much  is  still  claimed  for 
arsenic  by  some  very  good  men.  and  it  is  possible  that  a 
more  general  and  more  liberal  use  of  this  drug  might  be 
of  advantage;  certainly,  it  could  do  no  barm  if  carefully 
watched.  The  man  who  hopes  to  cure  phthisis  by  giving 
large  doses  of  quinine  (gr.  xv.  to  lx.)  to  reduce  the  fever, 
i-  not  lit  to  practise  medicine. 

A  much  more  vexed  question  is  that  of  the  use  of  aleo- 
1,  tlie  Stimulants.  Whatever  may  be  its  ultimate  mode  of 
action  on  the  processes  of  nutrition,  there  is  no  denying 
that,  under  the  use  of  alcohol  (preferably  employed  in  the 
form  of  whiskey),  phthisical  patients  will  improve  in 
general  condition,  gain  in  weight,  eat  more,  and  cough 
less.  In  many  cases  this  method  of  treatment  has  begun 
an  improvement  which  change  of  climate,  or  improved 
hygienic  conditions  and  habits  of  life  without  change  of 
climate,  have  confirmed,  and  the  patient  has  gone  on  to 
recovery  fully  persuaded  that  whiskey  Baved  him.  Un- 
fortunately, however,  in  a  deplorably  large  number  of 
instances,  the  use  of  whiskey  is  not  stopped  when  the 
need  lor  it  ceases,  and  the  person  who  has  escaped 
phthisis  becomes  a  continued  inebriate.  Better  to  die 
with  the  former  than  live  the  latter  I  A  great  responsi- 
bility, therefore,  rests  upon  the  physician  who  ventures 
to  prescribe  alcoholic  stimulants  in  bo  chronic  a  disease 

as  phthisis.  If  they  are  to  lie  given  at  all.  it  should  al- 
ways be  as  a  vehicle  for  cod  liver  oil,  or  for  iron  and 
quinine,  or  in  some  other  way  prepared  as  a  not-tOO-pal- 
atable   medicine,    1<>    be    taken   only   at    staled    times,  and 

never  as  a  be\  erage. 

The  treatment  of  consumption  by  the  use  of  the  hypo- 
phosphites  of  lime,  soda,  etc.,  which  was  introduced  by 
Dr.  Churchill,  of  Paris,  some  years  ago,  has  not  afforded 

any  results  worth  mentioning.  The  same  may  be  said  of 
man}    other   plans   of   treatment     let    worthy  of  specific 

enumeration.  Some  more  recent  methods,  however,  may 
be  noticed,  although  they  are  a-  yet  only  on  trial.  First 
among  these  we  mention  the  introduction  into  the  system 
of  the  bacterium  !-ni,>>.  a  microbe  of  great  destructive  en 
ergy,  and  the  special  hunter  and  exterminator  of  the  tu- 
le  bacillus.  It  is  claimed,  doubtless  with  truth,  that 
alter  the  introduction  ot  the  termo-bacterium,  tubercle- 
bacilli  well  nigh  disappear  from  the  sputa,  while  the  pa- 
tient, to  Bay  the  least,  growB  no  worse  This  plan  of  ex- 
terminating one  species  of  microbe  by  another  mayyet 
be  made  something  of,  but  hitherto  it  ha-  j  ielded  no  re- 
sults in   the  waj  of  cure-.     The  ,!/,■■'  .,!,  with 


its  treatment  by  compressed  or  rarefied  air,  i-  not  con- 
structed on  as  new  a  principle  as  the  makers  of  such  ap- 
paratus would  have  us  believe.  Waldenburg's  method, 
and  the  u-e  of  air-tight  chamber-  with  variously  modi- 
fied atmospheres,  bave  been  tried  in  Europe  for  fifteen 
year-.  Undoubtedly  patients  often  improve  for  a  while 
under  this  treatment,  otherwise  it  would  have  been  utterly 
discarded  long  ago  ;  but,  undoubtedly  also,  as  a  rule,  they 
do  not  experience  any  great  or  lasting  good,  otherwise 

the    method    Would    (le    this    have    been    generally   iutro- 

Th<    injection  into  lung-camties  of  antiseptic  .solutions 

b  five  to  ten  per  cent,  solution  of  carbolic  acid)  has 

engaged  the  attention  of  the  profession  more  or  less  for 

ral  years.  Of  late,  the  niinibi  I  of  ca-i  -  reported  has 
materially  increased,  and  in  some  instances  the  improve- 
ment of  the  patient's  general  condition,  as  well  as  of  the 
local  lesion,  has  been  all  that  could  be  desired.      No  serf- 

ous  ill  effects  bave  ever  followed  the  operation,  while  on 
the  contrary,  cough  and  expectoration  have  diminished, 
and.  in  some  cases,  the  healing  and  filling  up  of  the  cav- 
ity has  been  apparent  from  the  physical  .-inns.  It  i<  an 
expedient  well  worthy  of  being  attempted  where  cavities 
are  superficial,  and  where  the  treatment  is  found  to  be 
well  borne.  Swell  injections  should  not  be  undertaken 
oftener,  as  a  rule,  than  once  a  week. 

The  la-t  novelty  in  the  way  of  treatment  i-  one  intro- 
duced by  Dr.  Bergeon,  of  France,  and  consists  in  the  in- 
troduction into  the  rectum  of  carbonic  acid  gas  char. 
with  sulphuretted  hydrogen.  This,  being  absorbed,  is 
promptly  eliminated  through  the  lungs,  thus  taking  the 
bacillus  in  Hank  and  rear  with  a  steady,  though  very 
gentle,  sulphurous  current,  and  generally  disinfecting  the 
diseased  parts.  Those  who  have  tried  it  are  unanimous 
in  testimony  that  their  patients  improve  in  every  way, 
feeling  better,  gaining  in  appetite  and  in  weight,  losing 
their  night-sweats,  and  coughing  less.  The  method  has 
not  been  tried  long  enough  to  demonstrate  whether  it 
will  prove  to  be  of  permanent  value  to  those  subjected 
to  it. 

In  addition  to  what  is  done  for  the  cure  of  the  l 
generally,  the  following  symptoms  require  special  consid- 
eration. 

Cough. — The  temptation  is  very  great  to  prescribe  some 
sort  of  a  mixture  for  every  cough.  It  is,  however,  well 
to  avoid  this,  so  far  as  possible,  in  the  earlier  history 
of  phthisis,  inasmuch  as  mild  preparations  and  expecto- 
rants do  very  little  good,  and  often  disturb  the  stomach  ; 
and  opiates  should  be  reserved  till  a  later  stage.  If  some- 
thing is  imperatively  demanded  by  the  patient,  the  mu- 
riate or  carbonate  of  ammonia  in  small  doses,  given  in 
syrup  of  marshmallow,  with  perhaps  a  little  paregoric 
added,  will  do  as  well  as  anything.  When  it  is  really 
necessary  to  try  to  quiet  the  cough,  either  by  day  or  by 
night,  it  is  well  at  first  to  try  the  effect  of  the  extract  of 
lactucarium,  gr.  ij.  oriij.  at  a  dose,  or  gr.  j.  to  ij.  of  the  ex- 
tract of  hyoscyamus.  For  a  quieting  draught  at  bed- 
time, ten  to  thirty  grains  of  chloral  hydrate,  with  double 
the  quantity  of  bromide  of  potassium  in  simple  elixir, 
will  do  for  a  while.  Before  resorting  to  the  stronger 
preparations  of  opium,  the  sulphate  of  codeine  may  an- 
swer for  a  time  in  doses  of  }  to  i  grain. 

At  last,  however,  we  shall  be  forced  to  come  to  the 
use  of  opium  or  morphine,  and  once  begun,  it  will  be 
continued  in  somewhat  increasing  doses  to  the  end.  In 
the  earlier  stages  of  the  cough,  relief  may  sometimes  be 
experienced  from  the  inhalation  of  the  vapor  of  boil- 
ing water  loaded  with  the  fumes  of  liquid  tar  which  is 
poured  into  the  water.  An  ordinary  spirit-lamp  and  tin 
cup  are  all  the  apparatus  needed.  Gargling  or  brush- 
ing the  throat  with  a  strong  solution  of  chloral  sometimes 
(piiets  the  excessive  tickling  which  is  referred  to  the 
pharynx. 

Fever. — Of  late  the  fever  of  phthisis  has  been  more  suc- 
cessfully treated  with  antipyrine  in  fifteen  to  thirty- 
grain  doses,  once  or  twice  a  day.  than  it  ever  was  with 
quinine.  Probably  antifebrine  in  live  to  ten-grain  d 
would  an.-wer  equally  well.  Quinine  is  notoriously 
Worthless,  and  large  closes  are  decidedly  objectionable. 
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Night-sweats. — If  the  hectic  fever  is  controlled  the 
sweats  do  not  occur.  Otherwise,  they  are  best  held  in 
check  by  gr.  t£„  to-^l?  of  sulphate  of  atropine,  given  from 
one  to  three  hours  before  the  time  of  sweat  inn. 

The  dyspepsia  of  phthisis  is  relieved  for  a  time  by  the 
same  things  that  would  help  other  dyspepsias— pepsin, 
hydrochloric  acid,  pancreatine,  extract  of  malt,  etc. 

Haemoptysis. — It  is  quite  important  that  the  physician 
called  to  a  patient  suffering  from  haemoptysis  should  be 
calm  and  quiet  in  demeanor,  thus  convincing  the  fright- 
ened patient,  more  even  than  by  his  verbal  assurances, 
that  there  is  but  little,  if  any,  immediate  danger  from  the 
haemorrhage  itself.  Often  it  will  be  necessary  to  stop 
the  administration  of  alcoholic  stimulants  already  begun 
by  anxious  friends.  Even  though  the  patient  be  pale, 
with  feeble  pulse,  cold  extremities,  and  clammy  sweat, 
it  is  usually  not  wise  to  give  stimulants  ;  for  increased 
heart's  action,  brought  about  by  that  means,  implies  in- 
creased liability  to  a  recurrence  of  the  haemorrhage.  Let 
the  blood  be  invited  to  the  surface  of  the  body  and  to 
the  extremities  by  the  external  application  of  heat,  while 
cold  compresses  or  ice-bags  are  placed  over  the  upper  part 
of  the  chest.  The  best  stimulant  in  such  cases  is  half  a 
grain  to  a  grain  of  opium,  and  one  to  two  grains  of  cam- 
phor. This  quiets  nervous  excitability  and  alarm,  sus- 
tains, while  it  does  not  excite,  the  heart's  action,  and  checks 
cough — which  is  often  quite  an  important  item.  Whether 
the  opium  be  called  for  or  not,  few  men  now-a-days 
would  venture  to  treat  a  case  of  haemoptysis  without 
giving  from  half  a  drachm  to  a  drachm  of  the  fluid 
extract  of  ergot,  every  hour  at  first,  and  later  every 
two,  three,  or  four  hours;  though,  to  tell  the  truth, 
it  is  very  hard  to  recognize  any  palpable  effect  of  this 
drug.  At  the  Brompton  Hospital  for  Consumptives, 
turpentine  in  twenty-minim  doses  is  often  found  to  an- 
swer a  good  purpose  when  ergot  fails.  I  believe  that 
acetate  of  lead  and  other  astringents  thrown  into  the 
stomach  do  no  good,  and  often  much  harm.  It  is  al- 
most needless  to  say  that  the  patient  must  be  kept  ab- 
solutely quiet  in  bed,  guarded  from  mental  disturbance, 
hardly  permitted  to  talk  for  a  while,  and  must  not  be 
disturbed  by  the  attending  physician  for  the  sake  of 
any  exploration  of  the  chest  that  he  might  find  it  in- 
teresting to  make.  Very  few  patients  die  of  haemor- 
rhage. 

Laryngeal  Ulcers. — One  of  the  most  distressing  ac- 
companiments of  phthisis  is  ulceration  of  the  laryngeal 
mucous  membrane,  causing,  as  it  does,  not  only  apho- 
nia and  loss  of  expulsive  power  in  cough,  but  great 
pain  and  difficulty  in  swallowing.  In  the  earlier  his- 
tory of  this  trouble  great  good  sometimes  results  from 
the  application  of  a  solution  of  nitrate  of  silver,  twenty 
grains  to  the  ounce.  This  probably  does  more  to  re- 
lieve the  laryngitis  than  to  cure  the  ulceration. 

At  a  later  stage  insufflations  of  one  part  of  morphine 
or  cocaine,  four  parts  of  iodoform,  and  five  parts  of  pow- 
dered tragacanth,  afford  considerable  relief.  When  the 
pain  in  swallowing  is  very  severe  the  larynx  should  be 
brushed,  shortly  before  eating,  with  a  ten  per  cent,  solu- 
tion of  muriate  of  cocaine.  Either  the  patient  himself 
or  some  of  his  friends  can  usually  learn  to  make  this  ap- 
plication. 

So  little  has  been  said  of  all  the  thousand  things  that 
go  to  make  up  the  care  and  treatment  of  a  patient  with 
pulmonary  phthisis,  that  the  writer  is  thoroughly  dis- 
satisfied with  this  portion  of  his  paper.  He  must  content 
himself,  however,  with  two  practical  suggestions  in  clos- 
ing. 

First,  many  phthisical  patients  with  delicate  appetites, 
or  with  good  appetites  and  poor  digestion,  would  do  better 
if  fed  five  or  six  times  a  day  rather  than  three  times. 
They  should  have  a  glass  of  milk  or  a  milk-punch 
brought  to  them  before  rising  in  the  morning,  milk  or 
koumyss,  a  raw  egg  with  a  glass  of  sherry,  beef  or 
mutton  broth,  or  something  light  and  easily  taken,  be- 
tween breakfast  and  dinner,  between  dinner  and  supper, 
and  the  last  thing  at  night. 

Second,  patients  sent  to  a  health-resort,  or  changing 
climate  for  the  benefit  of  their  health,  should  be  placed 


under  the  supervision  of  a  medical  man,  who  may  advise 
them  as  to  the  regulation  of  their  lite  under  the  new 
conditions  in  which  they  find  themselves.  They  need 
someone  to  tell  them  how  to  eat  and  bow  to  sleep,  how 
much  and  what  sort  of  exercise  they  shall  take,  what  to 
avoid  as  well  as  what  to  do. 

Vuv  the  lack  of  this  sort  of  guidance  and  watching, 
many  fail  to  secure  the  benefits  they  might  from  a 
change  of  climate,  some  are  positively  harmed,  and  some, 
who  at  first  did  well,  fail  to  adjust  themselves  to  their 
changing  physical  conditions,  and  foolishly  think  that 
they  have  "  worn  out  the  climate." 

Edward  W.  SchaujJU  r. 


PHYSICAL  MEASUREMENTS.  The  systematic  men- 
suration of  the  human  body  has,  until  within  a  lew  years, 
Inch  the  work  chiefly  of  military  and  naval  medical 
officers,  whose  inquiries  seldom  extend  beyond  the  few 
points  called  for  on  the  descriptive  list  of  the  individual 
soldier,  sailor,  or  marine  as  a  means  of  identifying  him  ; 
and  this  in  the  interest  of  the  Government,  to  facilitate 
his  recovery  if  a  deserter,  or  to  protect  itself  against  fraud 
if  he  is  an  applicant  for  pension.  The  records  of  the 
medical  examiner,  consequently,  comprehended  only  the 
entry  of  the  name,  age,  weight,  height,  color  of  hair, 
eyes,  and  complexion,  and  prominent  personal  marks, 
and  the  individuals  measured  were  mainly  adult  males 
within  the  enlisting  or  shipping  ages,  with  the  few  ado- 
lescents who  became  apprentice  or  music  boys,  or  cadet 
pupils  at  the  national  academies. 

The  greater  attention  recently  given  to  physical  cult- 
ure, as  a  consequence  of  the  general  recognition  of  the 
importance  of  sanitary  considerations,  has  suggested  the 
necessity  for  some  better  knowledge  of  human  physical 
constants,  and  attempts  have  been  made  by  Dr.  Bowditch 
in  the  Boston  public  schools,  Dr.  Sargent  at  Harvard 
University,  Dr.  Hitchcock  at  Amherst  College,  Dr.  Hart- 
well  at  Johns  Hopkins  University,  and  other  medical 
men  interested  in  the  physics  of  the  body,  to  obtain  sta- 
tistics of  human  growth  and  development.  Dr.  Bowditch 
alone  has  been  able  to  include  both  sexes  among  his  data, 
but  it  is  understood  that  Dr.  Sargent  will  soon  be  able  to 
publish  the  results  of  the  measurements  of  several  thou- 
sand females. 

While  on  duty  in  charge  of  the  medical  department  of 
the  United  States  Naval  Academy  (1875-80),  it  occurred 
to  me  that  the  opportunity  there  existed  for  obtaining 
information  that  would  not  only  be  of  value  to  the 
Government,  but  an  important  contribution  to  the  study 
of  adolescent  growth ;  and,  at  my  suggestion,  annual 
physical  examinations  of  the  cadets  at  the  Academy  were 
instituted — first,  that  youths  manifesting  disqualifications 
for  the  service  might  be  detected  before  they  had  use- 
lessly wasted  time  in  preparing  for  a  career  they  could 
not  pursue,  thus  also  relieving  the  Government  of  a  cor- 
responding expense ;  and  secondly,  that  something  defi- 
nite might  lie  learned  of  the  progressive  rate  of  develop- 
ment of  boys  up  to  and  beyond  the  period  of  maturity. 

The  results  fulfilled  my  expectations.  During  my  own 
term  of  service  I  tabulated  over  six  thousand  measure- 
ments, and  my  successors  having  continued  them,  there 
is  now  available,  as  the  contribution  of  the  first  decade 
of  this  work,  the  continuous  physical  history  of  several 
thousand  lads,  beginning  at  the  ages  of  admission,  rang- 
ing from  fourteen  to  eighteen",  and  exhibiting  their  growth 
and  development  for  six  or  more  successive  years.  Fur- 
thermore, in  the  instances  of  those  who  remain  in  the 
service,  physical  examinations  of  the  same  scope  being 
now  required  preliminary  to  promotion  from  grade  to 
grade,  and  recorded,  the  physical  history  of  the  individ- 
ual is  continued  through  his  adult  life,  illustrating  the 
further  changes  that  follow  the  attainment  of  completed 
stature,  and  the  influences  of  life  at  sea  or  of  residence 
on  certain  stations.  The  following  exemplify  the  char- 
acter of  these  records,  and  also  illustrate  the  difficulty  of 
tabulating  them  in  a  condensed  form,  the  rate  of  growth 
varying  at  different  ages  in  dilferent  individuals,  and  ac- 
cording to  inherited  tendencies,  and  under  diverse  circum- 
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stances  of  residence,  social  position,  subsistence,  and  oc- 
cupation : 

A.  Byei,  yeUow-gray ;    Hair,   red,  curly;    Cotnp 
ruddy. 


Chest. 

Age. 

Weight. 

girth. 

Kxpan- 

Capacity. 

yr. 

U>. 

kg. 

iu 

in     cm. 

cu.in. 

c.c. 

in.    cm. 

11 

a 

110 

50 

86      18    ! 

it  5 

26*67.8 

IK 

8 

126 

57 

88       169  ~   81 

9  5 

■.Mil 

IS 

11 

■ 

. 

81  7 

1   . 

in  H 

28     71  0 

17 

1(1 

ill 

6 

4 

10.0 

1,2ft 

29     7:;  i; 

Ifl 

189 

e 

.  ;  .i   :;i 

ss  5 

ii  y 

870 

4,424 

27     68  5 

11 

143 

t,i 
11 

174.0 

■  i  . 
i 

7  .. 

8  9 

290 

Gain... 

XX      8.9 

50 

. 

SH   6.4 

B.    Eyes,   light-blue;     Hair,   dark-brown;    Complexion, 
fair. 


Chest 

Weight 

Height. 

Mi  hi 
girth. 

Expan- 
sion. 

Capacity. 

WaiBt. 

yr. 

mo. 

lb. 

kg. 

in. 

cm. 

in. 

cm. 

in. 

cm. 

cu.in. 

c.c. 

in.     cm. 

IR 

2 

91 

il    60 

152.0 

81  v 

BO  0    7 

17  6 

25     68  5 

17 

i" 

ill 

RG    B6JD 

169  5 

34| 

66  I.    l  . 

in  s 

210 

3,441 

19 

2 

1  19 

67    117'., 

170.8 

84 

Bfi  n    2 

5  U 

220 

3.606 

,".i     78  6 

1 

150 

H8   r.7-„ 

171.1 

DO. 8   3X 

B.9 

257 

4,211 

21 

1 

1  il 

65    117', 

172.0 

89  5 

\\ 

11.4 

228 

8.736 

27     ii-  5 

2 

HI 

64 

68 

172.7 

mi  r, 

w 

254 

4,162 

29     73.6 

Gain  ... 

:,'i     18 

8 

--2  7 

l 

11    : 

11 

721 

i      II    l 

C.  Eyes,  hazel-gray ;  Hair,  brown  ;  Complexion,  fair. 


Chest. 

Age. 

Weight. 

Height. 

Mean 
girth. 

Expan- 
sion. 

Capacity. 

Wnist. 

Ji- 

mo. 

lb. 

kg. 

in. 

cm. 

in. 

•■in 

in. 

cm. 

cu.in. 

c.c. 

in. 

cm. 

ll. 

2 

98 

42   r.p, 

155.5 

29)4 

75  II 

3 

7  K 

25 

63  5 

16 

11 

io:> 

17    63 

Hiii  ii 

77  n 

i\ 

7  0 

220 

8.605 

2.V, 

85  l 

18 

5 

126 

57    66% 

169.5 

82  U 

s  9 

246 

4.081 

■-'7 

88  5 

19 

8 

139 

83    86 

17-.'  7 

34  % 

.-7  2 

8.2 

214 

3  506 

75  il 

19 

10 

136 

61    6MX 

175.11 

85  7 

4* 

11.4 

•.".in 

4,762 

28 

71   il 

90 

10 

142 

64    H9Ji 

17711 

32 

83  li 

r 

10.8 

305 

1,998 

28 

71   II 

SI 

10 

147 

66    70X 

179.0 

34 

86  0 

5 

12  7 

820 

6,844 

26 

66.0 

23 

111 

151 

68    7":, 

179.7 
24  2 

•il'. 
5', 

13  2 

W 

8.9 

890 
100 

5,244 

29 

73  ii 

Gain  .   . 

26 

"•'■ 

1,639 

4 

10  1 

1). 


Wyes,  dark-gray  ;  Hair,  />n>tr/<,  thin  ;  Complexion,  sal- 
low. 


1st. 

Age. 

Mean 
girth. 

yr. 

mo. 

lb. 

kg, 

in. 

cm. 

in. 

<  in 

in. 

■  in.  cu.in.     c.c.      in.    cm. 

17 

1 

101 

18 

C8 

172.0 

i  I 

8* 

9.5   208     8,408  23J4  59  11 

is 

8 

126 

57 

176.0 

8 

7  ii    216      8.689   26      86  0 

19 

a 

124 

58 

71 

1KI.0 

Ml 

8 

7  6    -Jin 

8,441    26V  68  'i 

19 

in 

181 

59 

71 

l-n  ii 

79 

'-'', 

7  0    230 

8  768  26 

,,,;  .i 

21 

ii 

186 

61 

181  1. 

82 

5 

12  7    240 

8,932  25 

88  5 

22 

9 

189 

68 

71  ■, 

182.0 

88 

84 

4 

10.1    266 

1.342  28 

71  n 

28 

1 

l  .'i 

W 

71'; 

1 32  ' 

88 

B4 

■I 

1"  1 

266 

4,342  28 

71  0 

« 

7 

149 

67 

;i\ 

182.0 

10.0 

:il 

l 

18 

4 

l"  1 

-."..-i 

1,848  ■."■'• 

72  0 

Gain . . . 

42 

19 

984     5 

12.4 

A  system  of  extended  physical  measurements  such  as 
these,  instituted  in  schools  of  all  grades  and  for  both 
sexes,  is  a  desideratum  in  anthropology  ;  bul  almost 
insuperable  obstacles  prevenl  ii~-  accomplishment  with 
that  precision  of  detail  required  to  give  it  vain,-.  School- 
tiers  are  too  ignorant  of,  or  perversely  indifferent  to, 
Bimple  sanitary  requirements,  and  too  intent  upon 
devising  novel  and  complex  methods  oi  pretended 
instruction— which  under  the  guise  of  mental  training 


dwarf  the  body  and  impair  the  mind — to  be  depended  on 
for  proper  attention  to  human  physics  or  physiology.  Thj 
objections  of  parents  to  the  inspection  of  even  the  partly 
nude  body,  also  makes  impossible  that  absolute  exactness, 
demanded  for  statistical  purposes  outside  the  national  mil- 
itary, naval,  and  training  schools,  when-  it  is  obligatory, 
l>r.  Bowditch's  tallies  iif  weights  include  that  of  the 
clothing,  varying,  according  to  the  age  of  the  child, 
from  two  and  three  [mirths  to  nine  and  three-fourths 
jioiinds.  Dr.  Hitchcock  makes  a  uniform  allowai 
three  and  a  half  pounds  for  clothing,  and  of  one  seventh 

of  an  inch  for  thickness  of  stocking  and  slipper.  The 
military  and  naval  measurements  are  all  of  the  nude 
body. 

The  particular  physical  measurements  to  be  made  are 
an  important  consideration.  Dr.  Hitchcock's  anthropo- 
metric observations,  at  Amherst  College,  began  in  1861, 
with  the  record  of  theage,  weight,  height,  chest,  ana, 
ami  forearm  girth,  and  body-lift;  to  which  were  added 
the  capacity  of  the  lungs  and.  subsequently,  the  finger- 
reach,  chest  expansion,  and  comparative  strength  of  the 
two  hands.  Dr.  Sargent,  at  the Hemenway  gymnasium 
at  Harvard  University,  records  both  standing  and 
sitting  height,  the  girth  of  In  ad.  neck,  chest,  and  waist, 
i  I  '  ;n  li  thigh,  knee,  calf,  upper  arm.  forearm,  and  H  rist, 
and  the  strength  of  the  back,  legs,  chest,  arms,  and  lungs. 
The  blanks  used  by  Dr.  Hartwell,  at  Johns  Hopkins  Uni- 
versity, embrace  all  these  data,  which  are  in  practical 
agreement  with  the  charts  used  by  l>r.  Charles  Roberta, 
of  London,  described  in  his  -'Manual  of  Anthro- 
pometry," with  height  of  pubis,  navel,  and  sternum, 
breadth  of  head,  neck,  shoulders,  waist.  Lips,  nipples, 
.shoulder,  elbow,  and  elbow-tips,  the  length  of  each  foot, 
and  stretch  of  arms  ;  and  these  are  properly  recorded  in 
metric  terms.  Military  and  naval  records  include  other 
items  not  strictly  mensural,  as  vision,  color  perception, 
acutencss  of  bearing,  and,  for  the  identification  of  the 
individual,  color  of  hair,  eyes,  and  complexion.  At  the 
United  States  Naval  Academy.  Annapolis,  Md..  the  form 
shown  on  the  opposite  page  is  in  use. 

The  Anthropometric  Laboratory  of  the  International 
Health  Exhibition  at  London,  in  1884,  arranged  by 
Francis  Gallon,  F.R.S.,  essayed  to  measure  and  record 
keenness  of  sight,  color  sense,  judgment  of  eye,  bearing, 
highest  audible  note,  breathing  power,  strength  of  pull 
and  squeeze,  swiftness  of  blow,  span  of  arms,  height 
standingand  sitting,  and  weight. 

In  my  own  earlier  tables  at  the  Naval  Academy, 
which  were  also,  for  a  time,  extended  to  all  recruiting 
stations,  the  vertico-perineal  (properly  vertico-coccygealj 
In  ight  was  added,  in  the  hope  that  it  might  be  a  means 
of  demonstrating  that  the  proportionate  length  of  the 
cerebro-spinal  column  to  that  of  the  total  stature  was  ■ 
measure  of  the  activity,  energy,  and  vigor  of  the  indi- 
vidual. Dr.  Gould,  in  his  investigations  in  the  military 
and  anthropological  statistics  of  American  soldiers, 
had  already  noticed  that  the  "  tall  men  did  not  wear  as 
well  as  the  shorter."  Men  conspicuously  short  often 
exhibit,  when  seated,  the  same  body  length  as  others 
who  are  much  taller  standing.  I.  accordingly,  devised 
an  attachment  to  the  altitude  siatf  fur  obtaining  at  one 
reading  the  distance  from  the  vertex  to  the  end  of  the 
coccyx  ;  but  experience  satisfied  me  that  very  few  ex- 
aminers, however  carefully  instructed,  will  take  this 
measure  with  that  uniform  preciseness  which  gives  it 
any  value.  While  some  were  careful  to  separate  the 
nates  and  adjust  the  terminal  button  of  the  rod  accu- 
rately beneath  the  COCCJ  \.  others  merely  pressed  the  rod 
against  the  perineum.  Some  negligently  thrust  the  liar 
between  i he  thighs  or  the  cloved  nates  ;  others  placed  it 
between  the  buttocks,  but  did  not  adjust  the  sliding  rod 
that  the  button  might  impinge  upon  the  end  of  the  bony 
column,  but  let  it  strike  anywhere  near  il-  termination. 
With  every  precaution,  personal  peculiarities  i  f  the  ex- 
aminee make  this  measurement  at  times  difficult,  as 
where  the  COCCyX  curves  abruptly  upward  and  inward, 
or  is  buried  deeply  under  a  thick  cushion  of  fat. 

The  following  instances  of  the  measure  of  tin  same 
individuals    at    different    ages,  by  different  examiners, 
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Physical 
Measurements. 


PHYSICAL  RECORD. 

Naval  cadet Class Date  of  birth 

at Residence Family  history  (hereditary  diseases,  etc. ) 

Color  of  eyes Hair Complexion 

Permanent  marks  and  peculiarities 


i 

Height. 

Chest. 

Waist. 

Arms. 

Strength. 

Vision. 

Date  of 
examina- 
tion. 

Age. 

Standing,  from 

vertex 

to  ground. 

Sitting,  from 

vertex  to 
Beat  of  chair. 

Circum- 
ference. 

Capac- 
ity. 

c 

5 

3 
§ 

5 

S  » 
S.9 

ga 

5,0 

Of  squeeze. 

3 

a. 
O 

O 

Acuteness. 
(Snellen's  type.) 

Yrs. 

Mos. 

Inspi- 
ration. 

Expi- 
ration. 

Spiro- 
meter. 

Right 
hand. 

Left 
hand. 

Right 
eye. 

Left, 
eye. 

Both 
eyes. 

lbs. 

in. 

in. 

in. 

in. 

cub.  in. 

in. 

in. 

lbs. 

lbs. 

lbs. 

lbs. 

To- 

To 

to 

Vision  (continued). 

Hearing. 

Development. 

Sickness. 

Color  sense. 

Judgment. 

Distance  of 

ticking  of 
watch. 

On  sick  or  excused  list,  or  on  sick  leave  since  last 

Error  in  dividing 
a  line  of  15  inches. 

Error  in 
estimating 
squareness. 

On  shore. 

Red. 

At  sea. 

Green. 

Right 
ear. 

Left 
ear. 

In  2  parts. 

In  3  parts. 

Cause. 

Days. 

Cause. 

Days. 

0-4 

0-4 

Per  ct. 

Per  ct. 

Degrees. 

2T 

~io 

Remarks  : 


when  the  importance  of  accurate  observation  was  im- 
pressed upon  them,  exhibit  these  irregularities  so  mark- 
edly, that  it  is  evident  no  dependence  can  be  placed  on 
this  dimension  : 


Height. 

Age. 

Height. 

Age. 

Vertico- 
plantar. 

Vertico- 
perineal 

Vertico-  Verttco- 
plantar.   perineal 

Year.    Month. 

16  10 

17  1 
17            10 

Inches. 

67% 
68% 
69?; 

Inches. 

33% 
32% 

35 

Year.    Month. 

17             — 
21             — 
23             — 

Inches.  .  Inches. 

72  36 

73  36% 
73             37% 

Height. 

Age. 

Height. 

Age. 

Vertico- 
plantar. 

Vertico 
perineal 

Vertico- 

plantar. 

Vertico- 
perineal 

Year.    Month. 

17  10 

18  10 

19  10 

Inches. 

69% 

70% 

71 H. 

Inches. 

34% 

35% 
34% 

Year.    Month. 

17             10 
IS             10 
19             10 

Inches. 

69', 
70% 
70% 

Inches. 

36 

35% 

35% 

The  several  thousand  observations  made,  however,  did 
give  reason  for  the  inference,  (1)  that  the  cerebrospinal 
axis  is  relatively  longer  in  the  earlier  years  of  adoles- 
cence, as  shown  bv  the  following  averages  : 


Years  of  age 14     15      16      17 


IS      19      20      21      22      23 


Ratio  of  length  of 

cerebrospinal  axis    .510   .510   .516  .512     .509  .508  .506  .505  .490   .494 

and  (2)  that  greater  stature  is  generally  due  to  greater 
length  of  legs,  as  exhibited  in  the  following  table. 

There  is  a  difference  of  14  inches  between  the  greatest 
and  least  averages  of  height,  but  the  tallest  youth,  while 
having  legs  9.4  inches  longer  than  the  shortest,  has  a  cer- 
ebrospinal axis  of  only  4.6  inches  greater  length. 


Height. 

Inches. 
59  to  60 

60  to  61 

61  to  62 

62  to  63 

63  to  64 

64  to  65 

65  to  00 

66  to  67 

67  to  68 

OS  to  69  . . 

69  to  70 

70  to  71 

71  to  72 

73  to  74 

Ratio  of  length 
of  cerebro-spi- 

Length  of  cer- 

Length    of  in- 

ebr  o-spinal 

f  e  r  i  o  r   ex- 

stature. 

axis. 

tremities. 

Inches. 

Inches. 

.520 

31.7 

28.3 

.682 

32.5 

28.5 

.516 

32.0 

30.0 

.517 

32.5 

30.5 

.516 

33.0 

31.0 

..-,17 

33.5 

32.5 

.517 

34.0 

32.0 

.511 

34.2 

32.8 

.513 

34.9 

83.1 

.508 

35.0 

34.0 

.504 

35.2 

34.8 

.V.K 

35.0 

30.0 

.407 

35.8 

30.2 

.40!) 

36.4 

36.6 

.491 

36.3 

37.7 

The  measure  of  the  sitting  height  by  means  of  a  measur- 
ing-rod fastened  upright  to  the  back  of  a  solid,  narrow 
chair,  as  at  Mr.  Galton's  Anthropometric  Laboratory,  is  a 
clumsy  procedure,  giving  results  of  no  practical  value,  a 
superabundance  of  fat  upon  the  buttocks  sufficing  to  es- 
tablish a  considerable  difference  between  two  persons  hav- 
ing actually  the  same  length  of  cranio-vertebral  column. 
For  statistical  purposes,  absolutely  precise  measure- 
ments are  alone  worth  recording.  Dependence  cannot  be 
had  upon  the  rectification  of  errors  by  the  neutralization 
of  excesses  and  deficiencies  in  a  large  number  of  observa- 
tions. Mistakes  through  carelessness  or  indifference,  habit- 
ual with  some  examiners,  vitiate  the  results  of  those  who 
are  accurate,  and  nothing  requires  more  care  than  the 
mensuration  of  the  flexible,  mobile,  human  body.  From 
the  inherent  difficulty  in  establishing  fixed  points  on  the 
rounded  outlines  of  the  human  form,  even  the  same  ex- 
aminer will  often  vary  in  the  same  dimension  repeated 
on  different  occasions.  Tailors'  misfits  are  often  attribut- 
able to  this  rather  than  to  lack  of  skill,  and  women  wisely 
have  themselves  fitted  over  artificial  corset  frames  rather 
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than  over  their  own  figures,  The  attempt  to  ascertain 
the  exact  length  of  limbs  or  lesser  members,  orthesizi  of 
regional  divisions  of  the  body,  can  be  successful  only  for 
approximate  measurements  of  no  statistical  value.  More 
or  le-s  thickness  of  adipose  Bheathing,  a  rounder  or 
ahaxper  extremity  of  a  bone,  a  great*  r  or  less  <ur\c  in  its 
shall,  the  obliquity  of  the  bony  casing  of  a  cavity,  or  the 
flaccidity  of  its  muscular  walls,  may  cause discrepan 
w  ben  there  is  actual  anatomical  identity. 

Girth  measures  arc  more  easily  obtained  than  length  of 
limlis,  but  are  only  useful  as  (-\  idencea  of  improved  mus- 
cular development  after  athletic  exercises.  The  girth  of 
the  waisl  varies  according  to  the  place  of  measurement, 
and  the  uniform  selection  of  the  level  of  the  umbilicus  se 
cures  ii"  greater  precision,  since  its  relative  location  lias 
very  wide  limits.  The  girth  of  the  chest,  presumably 
one  of  the  simplest  measurements,  is  also  Bubject  to  very 
greal  discrepancies,  according  as  the  circumference  of 
the  thorax  is  taken  at  resl  or  after  moderate  or  forced 
inspiration  or  expiration,  or  as  the  tape-line  is  placed  in 
a  perfectly  horizontal  plane  at  the  level  of,  or  above  or 
i»  low,  the  nipples,  or  above  or  below  the  apices  of  the 
scapulae,  or  whether  the  stout  fingers  of  the  examiner, 
ding  the  tape  in  position,  are  allowed  i"  add  their 
hulk  to  the  measure. 

In  females,  the  greater  or  less  development,  or  higher 
or  lower  position,  of  the  mammas  adds  to  the  difficulties 
of  correcl  measurement. 

The  earliest  units  of  measure  Mere,  undoubtedly,  ob- 
tained from  the  human  body,  and  these  were  b sarly 

uniform  thai  they  Berved  the  rude  requirements  of  the 
time.  Existing  designations  in  all  languages  indicate 
their  survival.  The  fool  was  the  Herculean  unit  of  land 
measure.  The  forearm  length  gave  the  cubit,  which 
doubled  was  the  ell  {ulna,  w\tvn),  while  the  hand  was 
measured  in  its  breadth  for  the  palmua  minor,  the  palm 
or  hand  of  horse-dealers  being  t lie  depth  of  four  til, 
[miatuor  digitos  transversos),  whence  the  term  digit  for 
all  numerical  symbols ;  or  in  its  length,  the  palmua  major, 
or  the  span,  being  the  distance  from  the  end  of  the 
thumb  to  that  of  the  little  finger  extended.     The  finger- 


ieai  li  from  tip  to  tip  of  arms  extended  horizontally,  ap- 
proximately six  feet,  gives  us  through  the  Anglo-Saxon 
our  fathom  [fidhem,  to  embrace),  and  the  girth  of  the 
body,  from  gyrdan,  to  girdle,  our  yard. 

There  was  Sufficient  coincidence  between  these  several 
units  to  suggest  their  general  relation,  and  after  a  while 
it  came  to  be  believed  that  the  dimensions  of  the  body 
could  be  expressed  in  terms  of  one  or  the  oilier.  Dr. 
Robert  Fletcher,  in  '•Human  Proportions  in  Art  and 
Anthropometry,"  has  gathered  the  literature  of  the-, 
tempts  to  discover  the  supposed  occult  relation  to  all  the 
dimensions  of  the  body  of  some  one  special  part  or  mod- 
ulus, bo  that,  riven  this  part,  the  remaining  dimensions 
could  all  be  educed  from  a  geometric  diagram.  The 
I  yptian  modulus  is  supposed  to  have  been  the  length 
of  the  middle-finger,  of  which  nineteen  represented  the 
true  length  of  the  whole  body.  By  the  Canon  of 
PolykleitUB  the  head,  from  the  chin  to  the  toji  of  the 
scalp,  i-  an  eighth  of  tin-  total  height,  the  loot  a  seventh, 
the  cubit  and  the  width  across  the  shoulders  each  a 
fourth.  Professor  Cams  took  the  length  of  the  hand 
lor  his  unit.  Other  writers  have  sought  to  establish  the 
determinate  ratio  existing  between  the  several  dimen- 
sions of  the  body  by  means  of  arcs  and  angles,  and 
erected  squares  or  other  figures;  and  however  pleasing 
to  the  eye  the  handiwork  ot  statuaries  governed  by  ti 
proportions,  it  is  the  fact  that  they  are  not  found  among 
the  living  bodies  w  bich  people  the  earth. 

While,  however,  there  are  the  widest  divergent 
individuals  in  their  several   measurements,  antbroponie- 
trists   have    found  in  a  large   number  of  observations  an 
equilibrium   in   the  departures    from    the   means   of    the 
whole  number  of  persons. 

The  following  tabulation  of  over  six  thousand  observa- 
tions of  cadets  at  the  United  State-  Naval  Academj 
hibits  (1)  the  means  of  all  the  observations  and  the  num- 
ber of  individuals  per  thousand  near  these  means,  and  of 
those  above  and  below  them  ;  and  (2)  the  average  range  of 
normal  divergence  from  these  mean  measures,  with  the 
number  of  individuals  per  thousand  within  this  range, 
and  of  those  outside  its  limits  : 


V  "3 

Weight. 

HEIUIIT. 

Chest-girth. 

■ 

Kumbt-r 

Number 

Number 

Number 

Number 

Number 

%.  i 

per  II. 

-  - 
>  ? 

per  M. 

per  M. 

8    ■ 

per  M. 

per  M 

B 

pet  M. 

£  » 
5  - 
55  S 

CI 

S 

ft 

o 

:   - 
- 

> 
2 

*3 

£ 

■- 
> 

H 

0 

u 

^   - 

4 

0 

: 

3 

£ 

> 

s 

e 

i 

z 
t 

_  t 

> 

z 

-  = 
<  - 

i 

z_ 

— 

> 

s 

< 

n 

£ 

- 

in. 

0 

<  - 

< 

n 

£ 

< 

n 

- 

£ 

< 

\.:.r- 

lbs. 

lbs. 

in. 

in. 

in. 

1-1  tn  15  .... 

2S9 

96  9 

109 

904 

::-7 

70  120 

29 

907 

r.i 

61  0 

3 13 

13 1 

624 

67-66 

89 

869 

59 

29.0 

296 

1-9 

616 

96-89 

50 

904 

46 

15  u.  18 

586 

106.4 

843 

968 

389 

60-140 

50 

935 

15 

63  '.I 

394 

111.  496 

59  58 

77 

866 

57 

30.0 

1  19 

911 

•.'7-34 

43 

921 

30 

Hi  to  17  .... 

1.101 

116.9 

887 

993 

888 

90  ISO 

36 

'.'|s 

16 

66.4 

447 

11,:,   888 

61-70 

59 

904 

37 

81  5 

413 

907 

1 

938 

•J5 

i;  to  18 

1,424 

198.0 

457 

247 

296* 

54 

896 

60 

66  1 

r,-i 

62-71 

-111 

941 

19 

. 

l.M 

224 

945 

iri 

18  to  V.I 

768 

180.1 

•J71 

260 

469 

in1  160 

77 

899 

31 

66  (i 

354    I7:i    4«7 

68-71 

46 

927 

28 

33  1 

991 

•~>47 

469 

988 

43 

IS  i.,  . 

736 

138.8 

449 

•J.-.l 

300 

110  160 

■17 

909 

51 

B7.8 

466 

His   :;:<; 

63-71 

33 

920 

47 

86  4 

473 

197 

880 

80-87     14 

18 

SO  to  81      .. 

680 

135.7 

940 

368 

111!    Kill 

:>s 

889 

88 

67  4 

ill 

176   881 

68-71 

37 

909 

54 

387 

208 

4iH 

31-37     60 

944 

46 

•Ji  to  ••.'■•.'  .... 

879 

136.8 

III!) 

961 

.339 

110-160 

311 

906 

61 

67    1 

410 

is-    868 

64-71 

59 

889 

59 

33.  !i 

368 

199 

44d 

31-37     40 

920 

40 

99  to  •->: 

117 

136.0 

847 

•.>:■_' 

■>1 

110-160 

14 

S'.ls 

88 

Ii7  li 

•1113 

186    401 

64-71 

lil 

898    Js 

34  0 

610 

218 

279 

31-37     48 

S'.IS 

64 

n 

125 

189.0 

494 

192 

24.'3 

::-l 
87 

110   IT" 

48 

41 

888 

64 

I.T.s 

I'.1! 

192    384 

(.1-71 

16 

896 

88 

34.3 

552 
418 

199 

344 
883 

920 

40 

Aggregate . . 

6,057 

169 

■lir, 

38 

925 

87 

It  will  be  observed,  from  the  averages  on  the  bottom 
line,  thai  among  every  thousand  lads,  while  less  than 
one-fourth  will  actually  approach  the   mean-   in   weight, 

height,  and  chest-measure,  there  will  be  a  nearlj  equal 

number  above   ami    below    them  ;    and    further,    that    live 

percentum  will  represent  those  over,  and  as  many  more 
those  under,  a  range  above  and  below  these  means  of 
about    twenty  Ave   pounds  in   weight,    four   inches   in 

height,  and    three    inches    in    chest-girth— a    latitude   not 

inconsistent  with  perfect  health,  bodily  vigor,  and  the 

normal  development  peculiar  to  the  type  of  the  indi- 
vidual. 

These  results  are  in  conformity  with  the  mathemati- 
cal law  of  the  co-efflcients  of  the  binomial,  by  which 
symmetric  curves  can  be  constructed,  receding  bilater- 
ally   from   a   perpendicular   representing    the   mean,   and 

diminishing  regularly  to  the  extremes;  and  even  be- 


yond these  extremes  Quetelet  places  dwarfs  and  giants, 

regarding    them    as    symmetrical    extensions    of    ti 
curves. 

In  the  following  tables  are  represented  the  condensed 
results  of  88,571  measurements  of  the  human  body  dur- 
ing the  period  of  adolescent  growth,  the  data  being  ob- 
tained from 

I.  Professor  II.  P.  Bowditch's  investigations  on  the 
growth  of  children  ; 

II.  .Medical  Director  Albert  L.  Gihon's  report  of  meas- 
urements of  cadets  at  the  United  States  Naval  Academy  ; 
and 

III.  Professor  Edward  Hitchcock's  report,  based  upon 
an  experience,  embracing  a  period  of  twenty  years,  in 
the  department  Of   physical  education   at    Amherst   Col- 

The  practical  coincidence  of  these  results  by  indepen- 
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Physical 

ITIeaxuremeiits. 


I.  Heights  and  Weights  of  Boston  School  Boys  and  Girls. 


Ages 


Years. 


Number  examined. 


Boys.      \     Girls. 


5 

848 

6 

1.258 

7 

1.419 

1,481 

9 

1.437 

10 

S,863 

11 

1,293 
1.253 

12 

i3 :::..::: ::::::: 

1,160 

14  

'.II  iS 

15 

636 

16 

359 

17 

192 

18 

M 

Total 

13.691 

605 
987 

1,199 

1,299 

1,149 

1,0S9 

936 

935 

830 

675 

459 

353 

233 

155 

11), ill  14 


Weights  corrected  for  clothes. 


Boys. 


Lbs. 


38.24 

42.14 

45  63 

49.86 

54.47 

59.58 

63.49 

69.65 

Mil 

86  88 

99  02 

111.34 

117.31 

121.96 


Kg. 


17.34 
19.11 
20.69 
22.62 
24.70 
27.01 
2S.80 
31.60 
36.94 
39.88 
44.91 
50.50 
53.21 
55.32 


Girls. 


Lbs. 


36.82 

40.38 

43.87 

48.53 

52.  S4 

57  81 

63.96 

72.67 

83.00 

911.94 

9S.23 

103  94 

107.66 

107.32 


Kg. 


16.70 
18.32 
19.89 
22.01 
23.97 
26  22 
29  01 
32.96 
37.69 
41.25 
44.55 
47.14 
48.83 
48.67 


Heights  without  shoes. 


Boys. 


In. 


41.57 
43.75 
45.74 
47.76 
49.69 
51.68 
53.33 
55.11 
57.21 
59.88 
62  30 
65.00 
66.18 
66  66 


Ctm. 


105  6 

111.1 

116  2 
121.3 
126.8 
131  3 
135.4 
140.0 
145.3 
152.1 
158.2 
165.1 
168.0 
169.3 


Girls. 


In. 


41  29 
43.35 
45  52 
47.58 
49.37 
51.34 
53.42 
55.88 
58.16 
59.94 
61 .  10 
61  59 
61.92 
61.95 


Ctm. 


104.9 
110.1 
115.6 
120.9 
125.4 
130.4 
135.7 
141.9 
147.7 
152.3 
155.2 
156.4 
157.2 
157.3 


II.  Physical  Measurements  of  Cadets  at  TJ.  S.  Naval  Academy. 


Ages. 

Weight. 

Height. 

Chest-girth. 

Expansion. 

Chest-capacity. 

Years. 

No.  of 
exami- 
nations. 

Lbs. 

83.5 

95.9 

106  4 

116.2 

123.0 
130 . 1 
133.3 
135.7 
135.3 
136.9 
139 

Kg. 

No.  of 
exami- 
nations. 

In. 

Ctm. 

No.  of 
exami- 
nations. 

In. 

Ctm. 

No.  of 
exami- 
nations. 

In. 

Ctm. 

No.  of 
exami- 
nations. 

Cu.in. 

C.c. 

13-14 

29 
269 
586 
1,107 
1,424 
753 
736 
538 
372 
147 
125 

37.87 
43.50 
4S.25 
52.70 
55.79 
59.01 
60.46 
61.55 
61.37 
62.10 
63.05 

29 
271 
590 
1.123 
1,437 
754 
737 
538 
372 
147 
125 

58.7 
61.1 
63.9 

65.4 
66.4 
66.9 
67.3 
67.4 
67.4 
67.6 
67.8 

149.0 
155.2 

162.3 
166.1 
16S.6 
169.9 
170.9 
171.2 
171.2 
171.7 
172  2 

27 

260 
560 

1,683 
1,IU4 
749 
727 
522 
370 
147 
125 

27.8 
29.0 
30.3 
31.5 
32.3 
33.1 
33  4 
33.8 
33.9 
34.0 
34.3 

70.6 
73.9 

76.9 
80.0 
82.0 
84.0 
84.8 
85.8 
86.1 
86.3 
87.1 

27 
259 
560 
1,078 
1,390 
719 
727 
522 
370 
147 
125 

2  5 
2.5 
2.5 
2.6 
2.8 
3.0 
3.0 
3.0 
3.0 
3.2 
3.5 

6.4 

6    1 
6  4 
6.6 
7.1 
7.6 
7.6 
7.6 
7.6 
8.1 
8.8 

3 

27 
107 
319 
542 
481 
459 
301 
206 
111 
119 

157 

186 
197 
2111 
219 
227 
230 
236 
239 
242 
244 

2  572 

14-15 

3  047 

15-16 

3  228 

16-17 

3  441 

17-18 

3,688 

3,719 
3  768 

18-19 

19-20 

20-21 

3  867 

21-22 

3,916 
3,965 

22-23 

23-27 

3  998 

Total 

6,0S6 

6.129 

5,976 

.... 

5,960 

2,675 

III.  Physical  Measurements  of  Students  of  Amherst  College. 


Years. 


17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 
26. 
27. 
28. 
29 
30. 


No.  of 
examina- 
tions. 


330 

172 

511 

358 

,171 

807 

559 

362 

216 

141 

71 

30 

19 

18 


Total 7,765 


Weight,  corrected  Height,  .15  in.  de 
for  clothes.         ducted  for  shoes. 


Lbs. 


Kg. 


58.24 
59.19 
60.00 
61.05 
61.91 
62.37 
62.46 
63.45 
04.23 
64.13 
03.91 
62.23 
63.14 
64.86 


In. 


66.45 
66.81 
67.15 
67.80 
67.86 
67.90 
08.10 
68.29 
68.53 
OS.  07 
68  15 
68.37 
07.94 
69.04 


Ctm. 


108.8 
109.7 
170.5 
172.2 

172  4 
172.6 
173.1 
173.4 
174  1 
174.4 

173  1 
173.6 
172  6 
175.4 


Chest-girth. 


Ctm. 


Chest-capacity. 


Cu.  in. 

C.c. 

225 

3.683 

239 

3.911 

240 

3,937 

249 

4.077 

250 

4,098 

251 

4,109 

257 

4,211 

261 

4,277 

264 

4,320 

263 

4.301 

268 

4,398 

209 

4,409 

201 

4,269 

280 

4,580 

dent  observers  is  shown  in  the  diagram  on  p.  672  (Fig. 
2879).  °  V  V    * 

Increase  in  height  practically  ceases  by  the  twenty- 
third  year,  which  may  be  considered  the  period  of  com- 
pletion of  adolescent  growth.  Supplementing  the  above 
statistics  of  youths  is  the  summary  (see  p.  672)  of  physi- 
cal observations  of  nearly  a  million  and  a  half  adult  men 
beyond  this  age,  examined  for  enlistment  in  the  army, 
and,  therefore,  during  the  period  of  greatest  bodily  vigor, 
given  in  Dr.  Baxter's  "Medical  and  Anthropological  Sta- 
tistics," along  with  those  of  over  sixteen  hundred  adult 
naval  cadets  and  college  students. 

The  physical  measurements  which  are  indispensable 
elements  of  anthropometric  statistics  are  :  1,  Weight  ; 
2,  height  ;  3,  chest-girth  ;  4,  chest-expansion  ;  5,  chest- 
capacity.  With  these  should  also  be  noted,  for  the  iden- 
tification of  the  individual  and  as  part  of  his  physical 
history  :  name,  age,  color  of  hair,  color  of  eyes,  color  of 


skin,  visual  power,  color  perception,  and  acuteness  of 
hearing.  The  girth  of  the  waist  and  of  the  limbs  cannot 
be  regarded  as  among  such  exact  data  as  are  useful  for 
statistical  purposes.  The  breadth  of  shoulders  and  of  the 
pelvis,  and  the  length  of  the  .several  members  of  the  ex- 
tremities, are  not  capable  of  accurate  measurement  so  as 
to  give  consonant  results.  Dynamometric  estimates  are 
similarly  objectionable.  The  diversity  of  machines,  their 
variability,  the  different  methods  of  using  them,  and  the 
greater  or  less  dexterity  in  manipulation,  produce  re- 
sults which  are  not  always  correct  criteria  of  muscular 
power. 

The  weight  should  be  that  of  the  nude  body.  When 
the  clothing  is  included  this  should  always  be  stated,  and 
the  actual  or  estimated  weight  of  clothing  indicated. 
The  body  is  best  weighed  on  ordinary  platform-scales. 
Machines  have  been  contrived  for  obtaining  weight  and 
altitude  together,  but  in  the  best  of  these  (as  the  Buffalo 
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Boston  School-girls  (Bowditch)  
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■  il  Amherst  College  Hitchcock) 


18,601  observations, 
10.984 
6.129 

7,707  " 


IK. .  2.s7fl. 


Company's  and  Casella's),  the  small  gain  of  time  and 
saving  of  trouble  do  nol  compensate  for  loss  of  accuracj 
through  the  necessarily  imperfect  adjustment  of  the  two 
scales. 
The  measurement  of  height  is  considered  so  simple  an 
ration  that  proper  attention  i-  seldom  given  to  its  de- 
tails. A  bending  ot  the  knees,  the  spreading  aparl  of 
the  feet,  drooping  of  one  or  the  other  shoulder,  the  in- 
clination of  the  head,  neglect  to  hold  the  body  square 
and  erect,  greater  or  less  thickness  of  hair,  are  so  many 
elements  of  error,  To  obtain  absolute  accuracy  by  put- 
tine  the  bodj  of  the  examinee  in  a  Btate  of  complete  pas- 
sivity, it  has  been  proposed  to  measure  the  individual 
extended  supine  upon  a  perfectly  level,  unyielding  Bur- 
face,  the  vertex  touching  a  fixed  upright,  with  a  broad 

foot  piece   moving  at    right    angles    lo    meet    the   perpen- 
dicular Soles.     .Machines  of  this  sort  have  been  devised 


with  lateral  uprights  for  ascertaining  the  distance  be- 
tween the  acromia,  iliac  crests,  etc.,  but  they  are  of  no 
practical  value,  and  are  necessarily  complex. 

Height  can  lie  satisfactorily  measured  upon  a  rigid  up- 
right by  a  vertex-bar  moving  without  play  at  right  an- 
gles to  the  upright.  The  neglect  to  observe  this  pre- 
caution allows  the  end  of  the  bar  to  traverse  an  arc  of 
an  inch  or  more,  increasing  or  decreasing  the  true  height 
to  this  extent,  according  as  it  is  elevated  or  depressed 
from  the  perfect  level. 

Fig..  2S80  represents  the  altitude  staff  made  from  a  de- 
sign prepared  by  me  for  the  use  of  medical  examiners  in 
the  Navy  during  my  service  ;i>  Inspector  of  Recruiting. 
The  points  on  the  vertex-bar  are  intended  to  be  pushed 
through  the  hair  until  they  touch  the  scalp,  the  index- 
poinl  reading  at  this  level.  The  perineal  l>ar  shown 
Was  devised   to   measure  the  vcrtieo  perineal  or  vcrlico- 


Persons  examined. 

Number 
of  exami- 
nations. 

Aver- 
age 
ages. 

Weight. 

H.ight. 

Chest-girth. 

Years. 

Lbs. 

Kg. 

In. 

Ctm. 

In. 

Ctm. 

Cadets,  TJ.  S.  Naval  Aca.l.                           

273 
1,416 

1,700 
1,687 

833.260 

12,961 

6,359 

196,980 

29,930 

77,666 

24.01 
24  18 
28  94 
24  01 
24  09 
25.62 

26.96 

188  90 

Ms  29 

1 14  88 
142  80 
136.05 

66  90 

66  69 
64.77 
61.71 

67  :n 
67  22 

B7   11 
67  67 
67  98 

171.93 
178.60 

171.06 
171  1  9 
172.46 

171  04 
170  7:! 

170  H4 
171.06 

171.22 

171  88 

172  54 

34.14 
34  99 

3-4  -i-1 
86  69 
84 . 1 1 
86.26 

84  77 

srt  71 

Soldier-  (Elliott)      

88.87 

■It 

86  64 

89  68 

New  Bnglan  i  i  Baxter)  . 

s^  2] 

, 

86  -'J6 

I,  l  ihlo  ana  Indiana  (  Bai 

Average  height  ol                   lulu 

67.76 

172.08 

Average  cheat-girth  of  661,242  adults 

34.52 

142.30 

64.55 
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coccygeal  length  on  an  independent  scale; 
it  is  attached  to  the  sheath-support  of  the  ver- 
tex-bar, travelling  with  it  up  and  down  the 
staff,  to  obviate  the  necessity  for  obtaining 
the  perineo-plantar  measure,  and  subtracting 
that  from  the   total  height.     In   the   haste 
and  confusion  attending  a  large  number  of 
examinations,  and  from  the  similarity  of  the 
numbers,  this  arithmetical  pro- 
cess was  often  omitted  and  the    ^ 
length  of  the  legs  recorded  as 
the  true  length  of  the  cerebro- 
spinal column.     For  reasons  already  stated, 
this  measure  is  no  longer  considered  of  sta- 
tistical value.    If  the  body  is  weighed  nude, 
the  height  should  be  immediately  obtained 
in  the  same  condition  ;  otherwise  this  meas- 
urement should  be  made  barefoot. 

A  graduated  tape  or  thin  metal  band  is  the 
best  stethometer  for  measuring  the  chest- 
girth.  It  should  be  passed  around  the  chest 
horizontally,  immediately  above  and  exclud- 
ing the  nipple,  and  be  held  there  while  the 
chest  is  inflated  and  emptied  by  several  pro- 
longed acts  of  inspiration  and  expiration, 
the  mean  of  the  two  extremes  being  recorded, 
and  their  difference  entered  in  another  col- 
umn as  chest-expansion.  The  examiner  who 
patiently  instructs  the  person  under  exami- 
nation how  to  do  this,  encouraging  him  to 
several  efforts,  will  arrive  at  wider  extremes 
than  one  who  pursues  a  negligent  routine 
method,  though  the  means  will  be  practically 
the  same,  on  which  account  the  single  di- 
mension has  the  advantage  for  purposes  of 
statistical  comparison. 

Vital  capacity   of   the  chest, 
Dr.  Hutchinson's  term  for   the 
measure  of  the  quantity  of  air 
capable  of  being  voluntarily  ex- 
pired, is  best  ascertained  by  the  spirometer 
bearing  his  name,  which  is  simply  a  coun- 
terpoised vessel  suspended  over  water.     The 
accuracy  of  the  results  obtained  is  evidenced 
by  the  remarkable  correspondence  between 
Dr.  Hutchinson's  estimates  of  normal  vital 
capacity  and  the  means  of  two  thousand  six 
hundred   and   seventy-five   observations    of 
cadets  at  the  United  States  Naval  Academy. 
Dry  expirometers  have  not  been  found  to 
give  equally  satisfactory  results. 

Albert  L.  Gihon. 

PHYSICIAN,  RELATION  OF,  TO  THE 
LAW.  Authority  over  medical  law  is  vested 
in  the  States,  not  in  the  general  Government. 
To  pass  laws  regulating  the  healing  art,  be- 
longs to  the  State  Legislatures;  acts  of 
Congress  have 
very  little  to  do 
with  the  sub- 
ject. Hence 
various  branch- 
es are  regulated 
by  statute  law 
differently  i  n 
different  parts 
of  the  country. 
Throughout 
this  work,  the 
articles  which 
depend  upon 
statute  law,  give  convenient  summaries,  as  comprehensive 
as  is  consistent  with  the  necessary  brevity,  of  the  statutes 
which  exist  in  the  various  States.  Thus  the  criminal 
penalties  upon  producing  "abortion;"  the  regulations 
imposed  on  the  business  of  an  "  apothecary  ;  "  the  duties 
of  physicians  or  surgeons  under  "burial  laws;"  their 
privileges  in  respect  to  "  copyrights  "  and  "  patents  ;"  the 
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permission  and  restriction  as  to  "  dissection  ;  "  and  as  to 
giving  "evidence"  in  courts  of  justice,  especially  when 
"expert  testimony  "  is  demanded;  their  right  to  collect 
"  fees  "  by  suit  at  law  ;  their  duties  under  various  "  health 
laws,"  "insanity  laws,"  and  "pension  laws;"  their 
liability  to  damages  or  punishment  for  "  malpractice  ;" 
their  course  in  regard  to  "  post-mortem  examinations " 
and  "  vivisection  ;"  and  similar  topics  ;  are  discussed,  as 
far  as  any  general  view  of  statutes  is  involved,  under  the 
appropriate  titles  throughout  the  work,  rather  than 
gathered  here.  The  purpose  of  this  article  is  to  delineate 
in  a  general  way,  and  without  pausing  to  indicate  local 
rules  and  variations,  the  substance  of  the  principles  to  be 
found  in  the  numerous  decisions  which  the  courts  have 
rendered,  founded,  not  upon  statute,  but  on  common 
sense  and  usage.  Among  them  are  some  contradictions 
and  more  obscurities,  for  all  judges  are  not  gifted  with 
common  sense  in  equal  degree,  and  the  usages  of  physi- 
cians and  patients  North  and  South,  East  and  West,  are 
not  altogether  the  same.  Moreover,  the  judges  do  not 
know  and  apply  the  past  decisions  of  the  courts  precisely 
alike,  any  more  than  all  physicians  know  and  use  the 
same.prescriptions.  There  is,  however,  a  strong  disposi- 
tion among  the  courts  of  the  various  States  to  decide  any 
question  between  doctor  and  patient  substantially  as  the 
same  question  has  been  decided  in  other  States,  unless 
some  local  statute  or  usage  or  some  very  strong  reasons 
prevent.  Thus  it  is  not  impossible  to  gather  many  legal 
principles  which  are  of  general,  though  not  of  universal, 
application. 

License  to  Practise. — In  any  State  where  there 
are  no  statutes  prescribing  a  license  to  practise  medicine, 
the  probable  doctrine  is,  that  any  person  may  lawfully 
offer  to  render  services  in  the  treatment  of  diseases  or 
wounds;  that  no  special  apprenticeship  is  exacted  ;  and 
that  the  practitioner,  if  he  possesses  and  exercises  the  skill 
to  which  he  pretends,  and  if  the  circumstances  warrant 
the  understanding  that  there  was  an  agreement  to  pay  for 
his  attendance,  can  recover  the  promised  fee,  or  such 
compensation  as  may  be  reasonable.  Such  is  the  position 
of  the  law  in  about  twelve  of  the  States.  In  most  of  the 
others  there  are  laws,  more  or  less  precise  and  satisfactory, 
requiring  every  practitioner  to  pass  an  examination  and 
procure  a  diploma,  or  to  obtain  a  license  to  practise  from 
some  medical  college  or  society,  or  from  some  board 
authorized  by  the  State.  Without  this  he  has  no  legal 
standing  to  sue  for  fees  for  medical  services  rendered,  and 
may  even  expose  himself  to  a  penalty  by  practising  as  a 
physician.  Thus  in  New  York  State,  after  an  era  of  free 
trade  in  physic  which  prevailed  for  about  thirty  years, 
laws  were  passed,  in  1874  and  1880,  under  which  any 
person  who  assumes  to  practise  medicine  or  surgery 
must,  under  penalty,  be  twenty-one  years  of  age,  and 
must  hold  a  diploma  from  a  chartered  school  of  medicine, 
or  a  license  from  the  regents  of  the  State  University,  etc. ; 
and  must  be  duly  registered  in  the  county  clerk's  office 
of  his  county.  The  various  forms  of  nursing,  such  as 
"massage,"  are  not  within  such  regulations. 

Different  ScnooLS. — The  fact  is  well  understood  in 
law  J,hat  there  are  different  schools  of  medicine,  but  in  most 
of  the  States  the  law  aims  at  maintaining  impartiality, 
and  does  not  specially  indorse  any  school  to  the  preju- 
dice of  others.  The  general  doctrine  is  that  a  practi- 
tioner, assuming  him  to  have  qualified  according  to  law, 
is  understood  to  be  called  to  treat  a  patient  according  to 
the  tenets  of  the  school  the  practitioner  espouses.  His 
right  and  duty  arc  to  treat  the  patient  according  to  the 
methods  in  which  he  has  been  trained  and  which  he  pro- 
fesses. In  an  Iowa  case,  a  botanic  physician  recovered 
fees  from  a  husband  for  his  treatment  of  a  wife  who  died, 
notwithstanding  numerous  allopathic  physicians  gave 
testimony  that  the  treatment  was  injudicious.  The  prin- 
ciple is  the  same  under  various  other  aspects  of  the  ques- 
tion which  may  arise.  A  claim  for  damages  for  malprac- 
tice cannot  be  maintained  against  a  practitioner  who  lias 
faithfully  followed  the  rules  of  his  school,  however  un- 
sound the  rules  might  be.  In  one  lawsuit,  the  contract 
between  an  impresario  and  a  vocalist  was  that  the 
former  should  have  the  right  of  selecting  a  "doctor," 
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whose  certificate  should  be  necessary  whem 

of  the  troupe  asked  to  be  excused  from  singin 

mnd  of  illness,.     He  afterward  appointed  a  bomosop- 
atbist.     One  of  the  troupe  refused  to  consult  this  pin 
sician ;  bul  when  be  Bued  for  his  salary,  the  courl  Baid 
he  was  wrong;  thai  physicians  of  all  systems  of  prac- 
tice bavecome  to  be  recognized  equally  as  "  doctoi 
before  the  law,  and  the  manager  had  the  right,  Bince  the 
contrucl  di  i  not  name  either  Bchool,  to  sell  1 1  the  one  En 
which  lie  bad  most  confidence.     In  short,  tin-  general 
doi  i  rin i-  is,  that  each  State  maki  3  the  regulations  deemed 
Judicious  (not    always  practically  adequate),   confid 
the  authority  for  giving  a  license  to  practise  to  represen- 
tative bodies  oi  the  various  Bchools ;  mid  thai  practition- 
ers duly  licensed  in  the  b<  veral  schools  thus  recognized 
by  law  stand  on  equal  terms,  as  far  as  rights  ami  obliga- 
tions tow  ard  patients  are  concerned. 

IIimm"  Name.  Codes  oi  medical  ethics,  thi 
era!  usage  of  physicians  in  the  same  region  oi'  country, 
ami  tin-  common  expectations  of  society,  govern  the 
course  of  phj  sicians  in  practice  much  more  than  do  any 
Bpecific  rules  of  law.  In  the  ej  e  of  tin-  law,  the  doctor's 
position  differs  little  from  thai  of  an  ordinary  individual ; 
he  is  entitled  to  recover  from  one  who  lias  employed  him 
whatever  such  person  agreed  to  pay ;  lie  musl  pay 
damages  if  In-  has  done  injury  by  negligence  or  want  of 

skill  ;  and  he  is  liable  to  punishment  fur  offences,  and 
of  these  a  few  are  somewhat  peculiar  to  his  vocation. 
Jin t  the  general  principles  which  apply  to  him  would  he 
applied  to  any   other  person  under  like  circumstances. 

For  example,  it  would  he  very  unusual  for  a  physician  to 
carry    on    business    under    a    fictitious     name;     but    the 

reasons  which  restrain   him  are  professional,  not  legal  ; 

he  has  the  same  legal  freedom  as  an  actor.  There  was 
once  a  firm  formed  in  New  York  City  under  the  name 
of  Allison  &  Ilearn,  to  manufacture  ami  sell  a  patent 
medicine,  and  this  firm  carried  on  a  prosperous  business 
for  many  years.  .Meantime  a  Dr.  .McAllister  was  in 
practice  in  Brooklyn.  When  he  died,  it  was  found  that 
"  Allison  "  and  "  McAllister  "  were  the  same  man.  The 
question  then  arose  whether  the  post-office  authorities 
were    bound    to    deliver    the    "Allison"    letters     to    his 

former  partner,  Hearn,     The  decision  was  that  using  a 

fictitious  Dame  is  not  unlawful,  where  no  fraud  is  in- 
volved. This  doctor's  use  of  two  names  was  lawful, 
and  the  letters  must  be  delivered.  Similarly,  in  re- 
Bpecl  to  almost  all  questions  of  ordinary  business  con- 
duct, the  physician  has  the  liberty  of  a  non-professional 
111:111. 

Partnerships. — There  are  some  peculiarities  charac- 
teristic of  a  partnership  between  practitioners,  but  they 
arise  from  the  very  limited  nature  of  the  business.  ]f 
the  purpose  is  the  sale  of  drugs,  the  relation  involves 
the  ordinary  risks  and  liabilities  of  a  commercial  partner- 
ship ;  the  partners  usually  own  the  stock  and  fixtures, 
divide  the  profits,  and  share  the  losses.  1  Jul  the  applica- 
tion of  these  principles  to  what  is  called  a  partnership 
between  two  pin  sicians  or  a  physician  and  a  surgeon,  is 

very  limited.     If  their  agreement  is  to  divide  their  fees, 

they  an-  bound  to  make  their  division  as  agreed  ;  but  the 
nature  of  the  business  does  not  warrant  one  partner  in 
making  contracts  which  can  impose  any  important  liabil- 
ity  upon    tin-    other;   nor    would    any    lawyer   think    of 

advising  a  patient  Buffering  from  consequences  of  a  sur- 
geon's negligence,  that  he  could  maintain  an  action  for 
damages againBl  his  partner.     There  have  been  a   few 

instances  in  which  partnerships  have  been  formed  to 
allow  an  unlicensed  person  to  share  in  the  practice  of 
one  properly  qualified,  in  evasion  of  the  local  laws  re- 
quiring  certificates,  etc.  These  being  excepted,  the  law- 
Buits  which  have  been  brought  upon  medical  partner- 
ships indicate  that  the  relation  ha^  involved  simply  a 
friendly  co-operation,  intended  to  relieve  the  labors 
the  older  practitioner  ;  a  consent  to  some  division  of 
1. 1  -.  and  pel  haps  an  engagement  to  share  office  expenses, 

but  has  not  involved  any  legal  liabilities  or  consequences 

of  Importance. 

Who     siioi  m>    Pay      ihi.     Do<  rOR  ?      If    physicians' 

charges  wen-  less  considerate  and  lenient  than  they  are, 


\'  xed  with  various  forms  of  tin 
tion,  Who  must  paj  the  doctor  ?    No  occurrence  is  mora 

□  than  that  a  person  i-  suddenly  taken  ill.  and  any 

hand — a  relative,  a  friend,  a  neighbor— goes  for  a 
leavi  -  a  iiiis-;i:c  in  his  own  name,  perhaps  leaves 
bis  own  card,    Baying,    call  upon    Mr.    Blank,  at   such  a 
place.     If  thed  and  treats  the  case,  why  can- 

send  his   bill   to  the  man   who  left   the  ord< 
bim  to  comi  '.'    The  courts  have  differed  on  this  question, 
One  view  taken  has  been,  that   whoever  makes  hi-  own 
leaves  his  own  card  or  message,  writes  his  own 
letter  bespeaking  a    physician's  or  surgeon 
although  for  another  person,  makes  himself  char, 
in  law  for  the  services,  when  rendered.      He  makes  the 
request  or  gives  the  order  on  which   the   physician 
and,  it  he  is  not  prudent  enough  to  explain  that  he  cmnes 

as  messenger  only,  and  to  disavow  any  personal  liability, 
how  is  the  physician  to  know,  so  the  argument  runs,  his 
actual  intention?  lint  there  are  decisions  rather  more 
numerous  and  weighty  in  favor  of  the  adverse  view, 
that  a  mere  messengi  t  does  nol  make  himself  liable.  In 
South  Carolina,  in  the  days  of  slavery,  a  "plantation 
physician"  found  a  case  among  the  slaves  under  his 
charge  rather  beyond  bis  skill,  and  sent  for  a  neighboring 
surgeon.  The  Burgeon  treated  the  case,  ami  sued  the 
plantation  doctor  for  his  fees.  But  the  court  d< 
against  him,  saying  there  i-  no  understanding  that  every- 
one who  merely  summons  a  doctor  engages  to  pay  him. 
In  Pennsylvania,  there  w  as  a  young  man  who  became  of 
age,  so  that  his  father  was  no  longer  responsible  for  his 
expenses,  but  who  continued  tolive  in  his  lather's  house. 
Being  ill  there,  his  father  went  for  a  physician.  The 
consequence'  was  a  lawsuit  against  the  father  for  the 
pin  Bician  -  charges.  Hut  the  decision  was.  that  the  suit 
should  have  been  against  the  son.  who  was  the; 
benefited  and  was  of  age  to  pay  his  own  bills,  not  against 
the  father,  who  was  a  mere  messenger.  And  upon  the 
whole,  the  rule  best  supported  by  authority  is,  that 
there  must  be  something  more  than  carrying  a  request 
in  order  to  render  a  person  liable  for  the  doctor's  bill  ; 
the  messenger  should  also  be  liable  for  the  patient's  ex- 
penses in  the  character  of  father  or  husband,  or  should 
make  a  personal  promise  to  pay.  For,  whenever  one 
person  distinctly  promises  to  pay  the  doctor,  and  the 
latter  performs  the  services  on  the  faith  of  that  promise, 
the  courts  will  enforce  such  promise  even  though  not  in 
writing.  In  one  suit  the  patient  was  a  lad  who  ran 
away  from  home,  but  returned  to  his  father's  house, 
where  he  was  taken  ill  and  died.  The  father  employed  a 
physician,  who  brought  suit  against  him.  The  father 
argued  that  he  was  not  liable  as  a  mere  messenger,  and 
that  his  liability  for  the  boy's  expenses  terminated  when 
the  boy  ran  away  from  home.  Perhaps  it  did,  said  the 
court,  but  if  so,  it  revived  when  he  returned  and  was 
taken  back.  Claims  for  services  to  married  women 
have  generally  been  decided  according  as  the  wife  was 
rightfully  away  from  home,  or  had  deserted  her  husband. 
In  the  first  class  of  cases  the  husband  has  usually  been 
considered  the  person  liable  ;  in  the  second  class  the  rule 
is  otherwise.  The  mere  accidental  circumstance  who 
went  lor  the  doctor  has  not  been  deemed  the  essential 
fact.  Cases  have  arisen,  and  these  show  how  doubtful 
and  perplexing  the  question  for  the  physician  often  is, 
where  a  railroad  passenger  or  a  train  hand  has  been 
injured  by  some  fault  of  the  company,  and  some  agent 
of  the  company  has  sent  for  the  doctor,  but  afterward 
the  company  has  refused  to  pay  the  bill.  The  courts 
say  that  the  bill  cannot  be  rendered  to  the  company 
unless  the  particular  agent  who  sent  for  the  practi- 
tioner had  authority  from  the  company  to  do  so.  The 
general  manager,  in  England,  of  a  railroad  company, 

and  the  "  general  superintendent  "  in  some  of  the  States 
in  this  country  (not  in  all),  have  this  authority.  As  to 
ordinary  station  agents  or  conductors,  the  courts  will  not 
take  for  granted  that  they  had  leave  to  employ  a  physi- 
cian or  Burgeon.  A  physician  who  comes  upon  the  call 
of  any  such  subordinate  officer  may  be  required  to  prove 
that  the  latter  had  the  requisite  authority,  before  the  bill 
can  lie  collected  lroui  the  company. 
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Importance  of  the  Patient's  Consent.— In  some 
aspects  of  medical,  and  still  more  of  surgical,  practice,  it 
•may  be  important  that  the  practitioner  should  be  legally 

assured  of  the  patient's  consent.  The  term  "assault,"  iii 
law,  includes  any  vise  of  force  or  violence  upon  the  per- 
son of  another  against  his  consent.  No  matter  how 
slight  or  harmless  the  violence  used  may  he,  there  is  a 
technical  assault,  unless  there  is  some  special  justification, 
which  in  medical  practice  is  usually,  in  the  case  of  a 
sane  grown  person,  the  consent  of  "the  patient,  and  in 
the  case  of  a  child,  the  consent  of  its  parent  or  guardian. 
Volenti  non  fit  injuria,  "  to  a  consenting  person  no  in- 
justice is  done,"  is  a  familiar  maxim,  the  exposition  of 
which  is,  that  a  patient  who  has  consented  to  the  treat- 
ment, with  a  fair  knowledge  of  the  facts,  cannot  after- 
ward complain  of  it.  Many  lawsuits  might  he  men- 
tioned which  have  involved  these  rules,  but  an  instance 
which  falls  so  near  the  dividing  line  that  it  illustrates 
both  the  necessity  of  consent,  and  also  shows  how  little 
consent  will  suffice,  occurred  in  England  not  many  years 
Ago.  A  lady  became  suspicious  that  a  housemaid'  in  her 
employ  had  become  pregnant,  taxed  her  with  it,  and  gave 
her  notice  of  dismissal.  She  denied  it.  The  lady  sent  for 
her  family  physician,  and  ordered  the  girl  to  go  to  her 
room  and  submit  to  an  examination.  The  girl  protested, 
but  went  to  the  room  followed  by  the  physician.  She 
objected  to  being  examined,  and  objected  to  each  of  the 
doctor's  requirements,  as  to  removing  her  clothing,  etc. 
However,  she  obeyed,  remonstrating  all  the  while,  and 
the  usual  examination  was  made,  resulting  in  the  doctor 
being  satisfied  that  the  charge  was  groundless.  But  the 
mistress  dismissed  her,  notwithstanding.  A  lawsuit  was 
brought  on  behalf  of  the  girl  against  the  physician,  for 
damages  for  assault.  The  case  was  several  times  dis- 
cussed in  court,  with  final  result  in  the  physician's  favor. 
The  courts  considered  that  although  the  girl  remon- 
strated, yet  as  she  went  to  her  room,  undressed,  and  lay 
down  to  be  examined,  all  without  heing  forced,  the  ex- 
amination did  not  take  place  in  a  legal  sense  without  her 
consent.  It  was  a  case  of  reluctant  obedience  to  an  ar- 
bitrary, wrongful  command,  as  distinguished  from  a 
forcible  compulsion  which  she  was  powerless  to  resist. 
Perhaps  she  submitted  through  ignorance  of  her  rights  ; 
but  it  was  impossible  to  say,  so  the  judge  thought,  that 
she  did  not  submit,  or  that  she  was  compelled  to  sub- 
mit by  force,  or  threat,  or  fear  of  force.  It  is  not  neces- 
sary to  speak  at  length  of  the  principle  that  a  patient 
who  is  induced  by  falsehood  or  fraud  to  yield  to  treat- 
ment does  not  in  a  legal  view  "  consent  "  to  it.  Consent 
given  under  ignorance  has  in  some  cases  been  held 
binding.     Consent  procured  by  deception  is  a  nullity. 

Doctor's  Authority  in  Emergencies. — In  view  of 
the  special  knowledge  and  known  public  spirit  of  physi- 
cians, the  law  sustains  them  in  some  acts,  not  very  defi- 
nitely defined,  which  they  find  to  be  necessary  for  the 
saving  of  life  or  the  protection  of  the  public  safety  in 
sudden  emergencies.  At  a  time  when  small-pox  was 
prevalent  in  a  town,  a  physician,  who  was  attending  sev- 
eral patients  in  one  house,  observed  that  the  wall-paper 
in  the  sick-rooms  had  become  infected,  and  might  propa- 
gate the  contagion.  He  caused  the  paper  to  be  scraped 
off.  The  landlord  of  the  building  sued  him  for  tres- 
pass. But  the  court  said  that  the  doctor's  act  was  not  a 
trespass,  but  was  justified  by  the  circumstances.  Such  a 
decision  implies  that  there  must  be  some  authority  in 
physicians  to  do  what  they  find  in  the  course  of  their  prac- 
tice to  be  absolutely  necessary  for  immediate  protection 
of  human  life  and  safety. 

Confidential  Character  of  the  Relation. — 
There  are  many  other  respects  in  which  the  relation  of 
physician  and  patient  is  treated  in  law  as  highly  confiden- 
tial. In  Michigan,  a  physician  summoned  to  attend  a  con- 
finement asked  a  young  unmarried  man,  who  was  not  a 
practitioner  or  student,  to  accompany  him  ;  and  this  young 
man  went,  and  took  a  very  slight  part  in  assisting  the 
doctor.  There  were  many  circumstances  tending  to  make 
his  so  doing  excusable,  such  as  a  dark,  stormy  night, 
roads  impassable  to  horses,  instruments  to  be  carried, 
physician  greatly  fatigued,  house  containing  one  room  in 


which  the  patient  lay  and  no  other  where  the  companion 
could  wait,  etc.  Both  the  woman  and  her  husband  con- 
sented that  the  volunteer  might  enter  the  sick-room  ;  but 
neither  she  nor  the  husband  knew,  when  they  assented, 
that  tin'  volunteer  was  not  a  medical  man  ;  and  on  this 
ground  both  the  accoucheur  and  his  companion  were 
strongly  censured  by  the  court  and  mulcted  in  damagi  S. 
Another  class  of  cases  illustrating  the  confidential  char- 
acter of  the  relation  are  those  in  which  bargains,  gifts, 
deeds,  legacies,  and  other  transactions  between  the  parties 
have  been  set  aside  by  the  courts,  when  they  took  place 
under  such  circumstances  as  to  give  ground  to  think  that 
the  physician  might  have  exerted  a  personal  influence 
derived  from  the  relation  in  obtaining  them.  It  is  not  too 
much  to  say  that  courts  do  not  exact,  from  persons  com- 
plaining of  such  transactions, any  explicit  proof  that  the 
physician  involved  did  actually  abuse  his  patient's  con- 
fidence. They  are  more  apt  to  require  proof  from  the 
physician  that  he  did  not;  to  assume  that  the  relation 
gives  so  many  opportunities  for  obtaining  an  influence 
and  using  it  improperly, as  make  it  unsafe  to  allow  trans- 
actions in  which  a  professional  man  may  have  obtained 
an  undue  advantage.  The  extent  and  limits  of  the  duty 
of  preserving  secrecy  about  the  patient's  disclosures  have 
been  briefly  treated  elsewhere  in  so  far  as  statute  law  in 
this  country  prescribes  them.  Brouardel,  in  his  essay 
entitled  "Medical  Secrets,"  published  in  the  "  Nouveau 
Dictionnaire  de  Medecine  et  de  Chirurgie,"  discusses  the 
ethics  of  this  subject  ably.  He  gives  a  brief  history  of 
the  question,  presents  the  views  of  celebrated  contempo- 
raneous French  writers,  and  quotes  provisions  of  the  codes 
which  impose  damages,  fine,  and  imprisonment  on  mem- 
bers of  various  branches  of  the  medical  profession,  in- 
cluding health  officers,  who  disclose  professional  secrets 
excepting  where  the  law  compels  them  to  do  so.  The 
doctrine  is  more  distinctly  and  definitely  expressed  in  the 
French  law  than  has  been  usual  in  this  country,  and  the 
essay  is  well  worthy  the  attention  of  anyone  interested  in 
procuring  improvements  in  legislation  on  the  subject. 
The  practical  difficulty  in  framing  such  laws  has  been  to 
distinguish  between  cases  in  which  it  is  desirable  to  pro- 
tect the  reputation  or  other  interests  of  the  patient  against 
injury  to  him  from  wanton  disclosures  of  his  confidential 
revelations  to  his  physician,  from  cases  in  which  interests 
of  third  persons,  or  the  demands  of  the  criminal  law,  re- 
quire a  disclosure  to  be  made.  The  general  view  has 
been  that  a  law  which  in  general  terms  forbids  physicians 
to  make  such  disclosures  is  subject  to  restrictions,  which 
common  sense  and  public,  policy  impose,  allowing  the 
disclosures  to  he  made  in  necessary  cases.  Two  New 
York  instances  illustrate  by  contrast  the  proper  adminis- 
tration of  such  a  statute.  In  one  case  Pierson  had  been 
indicted  for  the  murder  of  Withey  by  poison.  "While 
Withey  lay  sick  from  the  effects  of  the  drug  which 
Pierson  was  suspected  of  having  given,  a  physician  was 
called  to  treat  him.  On  the  trial  of  Pierson  this  physician 
was  called  as  a  witness,  and  the  district  attorney  asked 
him  to  state  what  he  saw  and  heard  as  to  his  patient's 
condition  during  the  treatment.  The  counsel  for  the  ac- 
cused objected,  but  the  doctor  was  allowed  to  answer, 
and  he  described  the  symptoms  of  poisoning  by  arsenic. 
The  Court  of  Appeals  pronounced  the  course  correct,  say- 
ing that  the  statute  must  be  understood  in  a. sensible  way, 
and  administered  according  to  the  undoubted  intention, 
which  is  to  protect  the  patient  and  the  physician  in 
legitimate  communications,  not  to  shield  criminals.  The 
purpose  clearly  is  to  enable  a  patient  to  make  known  his 
condition  to  his  physician  without  the  danger  of  any 
disclosure  by  the  latter  which  would  annoy  the  feelings, 
injure  the  character,  or  impair  the  standing  of  the  patient 
while  living,  or  disgrace  his  memory  when  dead.  Because 
the  statute  is  expressed, in  unqualified  terms,  it  does  not 
follow  that  it  must  be  administered  absolutely,  without 
limit.  To  invoke  it  for  the  purpose  of  shielding  one  who 
is  charged  with  murder,  by  suppressing  the  most  natural 
and  trustworthy  testimony  as  to  the  injuries  known  to 
have  been  sustained  by  the  victim,  would  lie  a  gross  per- 
version. The  case  to  be  contrasted  with  this  differs  from 
it  in  this  fact,  not  unimportant,  that  the  professional  visit 
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in  the  Pierson  case  was  made  to  the  victim,  while  In 
the  Stunt  case,  now  to  be  mentioned,  ii  was  made  to 
the  suspected  criminal.  Early  one  winter  morning  the 
corpse  of  Littles  was  found  in  the  Gem  ee  River,  jusl 
below  the  Palls.  Examination  of  the  spot  gavi  reason 
to  believe  that  Littles  bad  been  murdered  during  the 
nigh)  preceding,  in  a  Btruggle  of  some  violence  taking 
place  on  the  summit  of  a  high  bank  ;  that  1 » i  —  body  had 
been  thrown  over  the  bank,  and  below  had  been  dragged 
to  the  river;  and  that  In  the  affair  bis  assailants  had 
fallen  over  the  bank  In  a  waj  to  receive  serious  injury. 

During  the  forei of  the  Bameday  Stout  was  found  in 

tin  oeighborb 1.  wearing  one  arm  in  a  Mini:,  and  bear- 
ing severe  scratches  an. I  contusions  on  his  face.  These 
Injuries,  of  which  1m-  gave  no  satisfactory  explanation, 
excited  suspicion,  tin-  more  bo  that  the  face  of  his  si 
who  was  tin-  wiir  hi  Littles,  showed  similar  bruises.  He 
was  taken  to  jail.  Next  morning  his  hurts  were  seen  to 
need  treatment,  and  physicians  were  called  to  Bee  him. 
Tin  ii  purpose  seems  t"  have  been  partly  i"  treal  him  as 
a  patient,  partly  i<>  make-  comparison  of  li i-.  condition 
with  tin'  tacts  that  were  steadily  coming  to  light  relative 
t<>  bis  sister's  injuries  and  with  the  circumstances  of  tlie 
mysterious  murder  then  exciting  the  neighborhood. 
\\  Inn  at  length  Stout  was  brought  to  trial  for  the 
murder  of  Littles,  one  of  these  physicians  was  allowed 
to  state  what  he  observed  ami  had  "hern  informed  as  to 
the  prisoner's  condition  on  the  morning  of  ids  pro 

SlOnal  visit.    Stout's  counsel,  of  course,  objected,  and  the 

objection  was  sustained.  Apparently,  no  great  attention 
was  bestowed  on  the  question  whether  the  fact  that 
suspicion  of  crime  is  involved  warrants  making  an  ex- 
i  epl ion  to  the  statutory  prohibition.  The  judge  said  that 
lie  considered  the  purpose  of  the  law-  to  lie  to  give  to  the 
relation  of  physician  (or  Burgeon)  and  patient  tin-  same 
privilege  as  has  been  from  early  times  accorded  to  that 
of  attorney  and  client;  and  this,  as  everyone  knows, 
extends  to  admissions  of  guilt. 

What  effect  maybe  attributed  to  the  death  of  thi  pa- 
tient '.'  An  earlier  view  was  that  the  privilege  was  pi  r- 
SOnal  to  him,  so  that,  after  his  death,  no  one  else  could 
assert  it.  A  will  was  contested,  in  1S50.  before  Surro- 
gate Bradford,  on  the  ground  of  mental  capacity  of  the 
testator  :  the  physician  who  was  in  attendance  upon  the 
testator  about  the  time  when  the  will  was  made,  was 
questioned,  as  a  witness,  as  to  what  he  learned  of  the 
patient's  condition  during  his  professional  attendance. 
Ami  the  surrogate  allowed  the  questions  to  be  put ;  for 

lie   s;ii,|   that,  the    man    being   dead,  there  was   no  one  to 

claim  the  statutory  privilege  as  matter  of  right,  the  court 
might  require  the  physician  to  disclose  all  that  seemed  to 
be  proper  under  the  circumstances.  Contrast  with  this 
the  ii  in  re  recent  decision  in  (i  rattan's  case.  The  story  of 
the  case  was  that   Grattan  applied  to  a  Life  Insurance 

Company  fur   a    policy  upon    his   life.      One  of  the  Usual 

printed  inquiries  required  the  applicant  to  disclose  the 
nature  of  his  deceased  mother's  last  sickness.  Thean- 
BWer  written  in  the  blank  was  :    "  Intermittent  fever  after 

childbirth."     But,  after  Grattan's  death,  the  company 

received  information  that  the  mother's  last  illness  was,  in 
fact,  consumption,  For  this  misstatement,  they  contested 
the  pulley  .  and  tiny  proposed  i,,  prove  th.ir  case  by  the 
testimony    Of    the    physician    who   attended    the    mother. 

The  New  York  Court  of  Appeals  decided  that  this  could 
not  be  allowed.  Tin-  statute  operates  between  the  phy- 
sician and  his  patient  whenever  the  relation  exists,  and 
its  object  is  to  compel  secrecj  as  to  an}  information  ac- 
quired by  the  physician  in  attending  his  patient,  and 
which  he  needed  while  actitiLr  in  that  capacity.  It  em- 
braces what  the  physician  learns  bj  observation,  as  well 
:is  what  he  is  told  :  the  results  of  a  physical  examination 
to  which  the  patient  submits  in  view  of  his  need  of  ad- 
vice or  treat nieiii .  ate  equally  protected  with  his  oral  dis- 
in  s      Nor  is  there  good  ground  to  saj  that  the  death 

of  the  patient  Severs   the   relation   in   BUCh   sens,-  as  to  re 

lease  the  privilege.     The  seal  of  confidence  must  remain 

until  removed  bj   the  patil  Dt        In  this  res].,-,  t,  the  statu- 
tory    prohibition    "no    physician,    etc..    shall    disc]. 
must  lie  taken  in  its  fullest  sen^e.      The  physician  must 


not  tell  what  he  learned,  not  because  tin-  patient  declared 
the  communication  to  be  confidential,  or  because  the  phy. 
si,  ian  considered  it  so.  but  because  the  statute  says  thai 
the  communication  shall  not  lie  by  him  disclosed.     'I 
result  is  that  the  privilege  is  fully  and  firmly  established 

for  the  protection  o!  the  feelings  and  the  interests  of  | 
patient,  DOt  only  while  living,  but  forever,  unless  volun- 
tarily released  bv  him;  but  that  it  is  not  available  for 
third  persons  as  a  shield  against  inquiries  by  the  criminal 
law.  Whether  it  may  be  used  to  shield  the  patient  from 
paying  the  doctor's  bill  is  a  question  w hich  w as  put  some 
years  ago,  and  the  Court  said:  "No."  No  reason  is  per- 
ceived as  vet  f.,r  departing  from  this  view. 

Sl.v.MH.li. — The  law  as  to  libel  is  substantially  this: 
That  any  aspersive,  ridiculous,  or  defamatory  'matter, 
whatever  it  may  be,  which  is  falsely  and  maliciously 
published  in  writing  or  print,  is  actionable  as  libellous. 
This  principle  evidently  applies  to  physicians  and  non-pro- 
fessional perS0n8  equally,  and  does  nut  need  any  special 
explanation  here.  The  rule  as  to  slander  is  different 
Asperoive  or  ridiculing  words  are  not  actionable  if 
merely  oral,  unless  they  charge  a  (time,  or  impute  a  con- 
tagious disease,  or  delaine  the  person  ill  respect  of  his 
skill  or  honesty  in  his  profession  or  trade,  or  actually 
cause  him  s,,me  special  pecuniary  damage.  That  part 
ol  the  rule  which  relates  t,,  injurious  words  spoken  of  a 
person  in  respect  to  his  profession  has,  of  course,  a  close 
application  to  physicians,  surgeons,  and  other  pen 
connected  with  the  various  branches  of  practice;  and 
many  law  suits  have  arisen  upon  the  question,  what  spo- 
ken words  are  regarded  as  legally  injurious.  Odgera 
("DiLr.  I.ib.  ami  Slander."  75),  defines  the  rule  to  be; 
"  Any  words  imputing  to  a  practising  medical  man  mis- 
conduct or  incapacity  in  the  discharge  of  his  professional 
duties  are  actionable."  lie  L'ives  the  following  as  ex- 
amples; To  accuse  a  practitioner  of  having  caused  the 
death  of  a  patient  by  ignorance  or  culpable  negligei 
t..  call  a  physician  by  such  opprobrious  names  as  "quack," 
"  empiric,"  "  mountebank."  or  the  like  ;  and  about  thirty 
years  ago  a  regular  physician  was  cast  in  damages  for 
calling  a  homoeopathist  a  quack.  But  this  latter  decision 
was  rendered  on  tin-  ground  that  lawfully  qualified  or  li- 
censed practitioners  are  entitled  to  respect  as  such,  what- 
ever their  schools  ;  for  in  a  case  in  w  hich  the  practitioner 
called  quack,ought  by  law  to  have  been  formally  quali- 
fied, but  was  not.  the  court  refused  to  entertain  his  com- 
plaint, saying  that  the  law  protected  only  lawful  employ- 
ments. In  instances  where  a  physician  has  been  charged 
with  seduction,  adultery,  or  the  like,  the  question  has 
been  whether  the  woman  involved  was  his  patient  or  not  ; 
tut-  if  such  a  charge  is  so  phrased  as  to  import  that  the 
pri  ifessional  confidence  w  as  used  to  induce  or  to  de<  i 
her,  it  imp.. its  misconduct  in  the  professional  character  ; 
otherwise,  where  she  is  a  stranger.  Moreover,  it  is  well 
understood  that  if  the  aspcrsiv  e  remarks  were  true,  or  if, 
though  erroneous,  they  were  uttered  in  good  faith,  and  in 
answer  to  inquiries  by  a  person  who  had  an  interest  in 
knowing  the  physician's  character,  a  lawsuit  for  them 
cannot  be  maintained. 

Wills — There  are  peculiar  and  obvious  reasons  why 
a  physician  should  have  some  general  knowledge  of  the 
law-  of  wills,  and  should  be  and  feel  qualified  to  draw  one. 
There  is  no  legal  objection  or  obstacle  to  his  doing 
<  If  all  instruments  km iw n  to  the  law,  a  will  is  the  one  in 
which  the  least  of  formality  or  technical  accuracy  is  re- 
quired. Wills  have  been  sustained  which  were  scarcely 
half  ado/en  lines  in  length,  which  were  illiterate  to  a 
degree,  which  were  obscure  and  ambiguous  beyond  what 
would  be  allowed  in  a  contract,  or  even  in  a  business  Ut- 
ter of  a  sort  to  be  enforced  as  a  contract  The  law  docs 
not  require  that  the  draftsman  of  a  will  shall  be  a  lawyer, 
or  even  a  skilled  writer.  Any  person  may  draw  a  will, 
his  own  or  that  of  another.  Whoever  is  qualified  to 
write  an  intelligible  letter  of  directions  about  ordinary 
business,  has  literary  and  legal  skill  enough  for  the  draw- 
ing of  a  will,  after  he  has  learned  one  or  t  WO  simple  rules 
about  the  formalities  of  execution. 

Two  sorts  ,,f  wills  may  be  mentioned  as  proper  excep- 
tions to  the   suggestion   that    physicians  may  wisely  uu- 
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dertake  to  draw  them.  One  class  embraces  those  wills  in 
which  the  testator  is  not  willing  to  make  simple  gifts  of 
property,  but  desires  to  "tie  it  up,"  as  the  common  ex- 
pression is  ;  to  create  difficult  and  complex  trusts  ;  to  leave 
money  to  a  daughter  so  that  her  husband  cannot  inter- 
fere with  it,  or  to  a  society  so  that  the  managers  cannot 
change  the  use  of  it,  or  to  trustees  to  accumulate  ii  for 
some  remote  use.  There  are  many  rules  of  law  which 
limit  the  power  to  settle  property  for  such  purposes,  and 
when  a  physician,  asked  to  aid  about  a  will.  hinTs  that 
such  is  the  intention,  he  will  do  wisely  to  advise  sending 
for  some  lawyer  acquainted  with  the  subject.  The  other 
class  includes  wills  which  give  legacies  to  the  physician 
himself.  As  has  been  already  explained,  the  law  is  jeal- 
ous of  all  dealings  or  gifts  between  physician  and  patient, 
in  which  the  doctor  may  perhaps  have  used  his  personal 
influence  for  his  own  advantage  ;  and  when  a  gift  to  him- 
self is  to  be  made  the  physician  bad  better  leave  the  draw- 
ing of  the  will  to  some  third  person. 

Supposing  the  case  to  be  one  in  which  the  attending 
physician  may  properly  draft  the  will,  he  should  be 
careful  that  the  paper  shows  in  its  terms  that  a  will  is 
intended.  In  a  number  of  cases  the  courts  have  found 
it  rather  difficult  to  determine  whether  the  paper  submit- 
ted to  them  was  meant  for  a  will,  or  was  merely  a  deed, 
a  memorandum,  a  credit  in  accounts,  or  the  like.  A 
form  of  heading,  which  has  become  very  common  in 
modern  times,  is:  "  The  Will  of  A.  15.  ;  "  and  this  is  en- 
tirely sufficient.  A  form  which  was  once  very  popular, 
and  is  still  used,  runs  thus:  "In  the  name  of  God, 
Amen.  I,  A.  B.,  being  of  sound  health  ("/'being  sick 
and  weak),  but  mindful  of  the  uncertainty'  of  life,  do 
make  this  my  last  will  and  testament."  Either  of  these 
headings,  or  any  title  which  indicates  clearly  that  the 
paper  is  the  will  of  the  individual  who  signs  it,  is  suffi- 
cient. 

No  advice  need  be  given  to  the  doctor  as  to  the  mode 
of  expressing  the  bequests,  except  that  he  should  state 
the  patient's  wishes  simply  and  literally,  and  that  he  will 
do  wisely  to  forbear  making  ;my  suggestions  or  giving 
advice  as  to  how  the  property  shall  be  disposed  of.  If 
the  true  meaning  and  actual  intention  of  the  instru- 
ment can  be  determined  from  the  language  employed, 
the  will  is  properly  drawn.  Efforts,  however  well  meant, 
to  influence  the  patient's  mind  as  to  the  manner  of  dis- 
posing of  the  property,  are  very  apt  to  lead  to  misunder- 
standings and  lawsuits. 

After  the  bequests  have  been  written,  there  remains 
the  duty  of  attending  to  signing  and  witnessing,  and 
these  are  matters  of  prime  importance.  The  laws  of  the 
States  differ  somewhat,  and  the  law  which  should  be 
obeyed  in  any  given  case  is,  if  the  law  relates  to  personal 
property,  that  of  the  State  where  the  testator  has  his 
home  at  the  time  of  his  death  ;  if  to  real  property,  that 
of  the  State  where  the  property  lies.  Thus,  a  physician 
called  to  attend  a  person  taken  sick  on  a  journey  should 
take  care  that  the  signing  and  witnessing  follow  the 
law  of  the  patient's  own  State.  Massachusetts  allows  a 
will  made  out  of  the  State,  and  valid  by  the  laws  of  the 
place  where  it  was  made,  to  have  the  same  effect  as  if 
it  had  been  made  according  to  Massachusetts  law  ;  but 
this  is  not  a  general  rule.  The  will  should  follow  the 
law  of  the  testator's  residence.  In  regard  to  lands,  the 
rule  is,  and  is  quite  universally  applied  to  other  things 
than  wills,  that  the  law  of  the"  State  where  the  land  lies 
governs  ;  but  it  is  not  difficult  to  conduct  the  signing 
and  witnessing  of  a  will  in  such  a  manner  that  the  in- 
strument will  be  valid  under  the  law  of  almost  every 
State.  The  system  in  Louisiana  is  peculiar  and  complex  : 
that  State,  also  the  Territories,  may  well  be  omitted 
from  this  brief  statement.  Massachusetts  requires  three 
"witnesses  ;  so,  unless  the  laws  have  been  recently  re- 
laxed, do  Connecticut,  the  District  of  Columbia,  Flo- 
rida (when  real  estate  is  involved),  Georgia,  Maine,  Mary- 
laud,  New  Hampshire,  South  Carolina,  Vermont.  In 
other  States,  two  witnesses  are  enough.  Several  States 
allow  a  will  written  by  the  testator's  own  hand — olo- 
graphic wills  these  are  called — to  be  proved,  though  it  be 
not  signed  by  attesting  witnesses.     Usually  there  is  no 


difficulty  in  obtaining  three  persons,  and  so  doing  avoids 
all  question  as  to  the  proper  number.  The  witnesses 
should  be  of  sufficient  age  and  mental  ability  to  under- 
stand what  is  done,  remember  it  distinctly,  and  give  a 
straightforward  account  of  it  in  court  ;  and  in  order  to 
avoid  any  possible  objections,  they  should  lie  persons 
who  will  not  have  any  interest  in  the  estate  as  legatei  -  it 
the  will  is  proved,  or  as  heirs  if  it  is  not.  They  need 
not  know  the  dispositions  or  gifts  made  by  the  will 
that  they  know  it  is  a  will  and  is  signed  as  such,  is 
sufficient.  The  witnesses  must  meet  the  testator  for  the 
purpose  of  completing  the  instrument.  Let  him  sign  his 
name,  which  should  be  written  at  the  end  of  the  be- 
quests and  directions.  If  he  cannot  write,  let  him  make 
his  mark — the  sign  of  the  cross.  In  most  of  the  8tat<  s, 
another  person  may  write  the  testator's  name  for  him,  in 
his  presence  and  by  his  express  direction.  Let  him  then 
tell  the  witnesses  that  the  paper  is  his  will,  and  that  he 
wishes  them  to  witness  it.  The  manner  in  which  he 
does  this  is  not  important,  so  that  the  idea  is  distinctly 
conveyed.  It  is  not  unusual  for  someone  to  ask  him, 
"  Is  this  your  will,  and  do  you  wish  these  persons  to 
witness  it  ?"  and  for  him  to  answer  "  Yes."  Something 
must  be  said  and  done,  the  more  explicit  the  better,  to 
evince  the  testator's  wish  that  the  paper  should  be  at- 
tested as  his  will.  The  witnesses  (except  perhaps  in 
Pennsylvania)  must  then  sign  their  names.  There  is  a 
custom  which  is  very  advantageous,  though  not  abso- 
lutely necessary  to  the  validity  of  the  will,  to  place  these 
names  under  a  brief  memorandum,  such  as  this  :  "  Sub- 
scribed (or  acknowledged)  by  the  testator  in  our  pres- 
ence, and  declared  by  him,  to  us,  to  be  his  will,  w  here- 
upon we,  at  his  request,  signed  our  names  as  witnesses, 

this  day  of ,  18—."     Witnesses  may  make  marks  if 

they  cannot  write.  The  addition  of  their  residences  to 
their  signatures  is  convenient,  and  in  New  York  the 
omission  so  to  do  exposes  the, witness  to  a  penalty. 
These  directions  are  more  stringent  than  are  necessary  in 
many  States  ;  they  are  sufficient  almost  everywhere. 

Benjamin   Vaughan  Abbott. 

PHYSIOGNOMY,  MEDICAL.  At  the  mention  of  the 
physiognomy  of  disease,  one  is  apt  to  be  surrounded  by 
a  sense  of  luminous  expectation,  out  of  which  is  evolved 
a  series  of  more  or  less  picturesque  images  of  the  special 
instances  of  physical  and  mental  suffering  with  which 
he  is  familiar.  This  is  purely  an  individual  achieve- 
ment, and  depends  on  the  acuteness  of  the  visualizing 
faculty  which  is  present,  either  as  an  endowment  or  as 
the  result  of  training.  If  we  go  further,  it  is  found  that 
the  personal  expression  of  these  mental  pictures  grad- 
ually disappears,  and  that  we  have  as  a  background  an 
abstract,  or  better,  a  cumulative  idea  of  the  type  of  dis- 
ease from  which  the  individual  suffered.  This  is  in  effect 
the  mental  analogue  of  the  composite  portraiture  of  Gal- 
ton.  There  can  be  no  doubt  either  as  to  the  existence  of 
these  perceptions,  or  as  to  the  instinctive  use  of  them  in 
practice  ;  but  the  question  is,  how  far  can  they  be  formu- 
lated and  trusted;  have  they  a  lineage  which  we  may 
fairly  recognize,  or  are  they  of  such  stuff  as  the  poet  de- 
scribes upon  an  hereditary  face  as  "  dreams  of  tradition?" 

Most  of  the  modern  writers  upon  diagnosis  do  not 
speak  hopefully  in  this  matter  of  exact  treatment,  and 
while  confessing  the  value  of  the  method  to  trained  ob- 
servation, are  for  the  most  part  content  with  the  current 
rules  for  the  inspection  of  the  patient,  and  the  mention 
of  various  paralyses,  atrophies,  local  vascularities,  and 
pigmentations,  or  brief  allusions  to  emotional  disturb- 
ances of  the  face.  The  importance  which  the  ancient 
writers  and  workers  in  medicine  gave  to  this  branch  of 
semeiology,  prosoposcopy,  or  inspection  of  the  person,  is 
well  known:  and  it  is  probable  that  even  the  existing 
accounts  are  an  inadequate  expression  of  their  practical 
acuteness  in  observation.  Within  tiie  limits  of  their 
pathology,  and  without  instruments  of  precision,  the 
aspect  of  the  patient  was  of  paramount  interest,  and  it 
was  a  large  part  of  their  medical  divination  to  learn 

■Mo  trace 
The  day's  disasters  from  bis  morning  face." 
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li  is  the  first,  natural,  and  instinctive  method,  and  it  is 
not  to  the  credit  oi  oui  later  wisdom  that  such  an  obvious 
ii,,  bus  should  be  a  ■    although  it 

maj  aol  readih  Bubmil  itself  to  the  modern  craving  for 
rule  and  definition. 

Laycock,  whose  i  1 1  -  i  u  lit  in  physiognomical  diagnosis  is 
said    by  Hutchinson    to    have    "  ami 

riven  us  by  far  the  i  and 

thorough  8i  hematic  treatment  ol  I  certainly 

the  greatest  latitude  to  the  definition  of  medical  pin  siog 
nomj  .   He  affirms  '  that  "  in  the  pra<  tice  of  medicine  the 
pin  Biognomy  of    a    path  m    ini  ludes 
characteristic  :  his  temperament,  form  of  head  and  fi 
features,  muscular  tin  mplexion,  expression,  at- 

of  voice,  manner  of  Bpeaking, 
style  of  handwriting,  and  the  like."  This  is  a  I 
meaning  and  "ill  be  seen  to  demand  much.  Moreover, 
it  is  not  an  appeal  to  the  imagination,  bul  to  minute  study 
and  ill*'  many  checks  of  experience.  The  limits  of  this 
definition  are  wide,  but  they  are  not  loose,  although  they 
embrace  the  most  liberal  collateral  knowledge  of  < 
sex,  age,  and  oci  upation.  Such  affirmation  of  knowh  d 
however,  will  be  found  necessary  in  order  to  correct  a 
hasty  generalization,  it  maj  be  as  to  diathesis,  or  some  as- 
sumption or  deduction  from  temperament — the  latter  of 
which,  no  matter  hoi*  strong  the  original  Btream  maybe 
den  d,  must  be  held  easy  of  deflection  and  disturb- 
ance by  nationality  and  environment,  and  the  special  and 
closelj  operating  forces  of  sex,  development,  or  decline, 
and  methods  of  life.  This  question  of  temperament, 
implex  one  in  the  increasing  mixture  of  type — and 
it  would  seem  of  more  difficult  application  in  the  casi 
highly  pigmented  races,  when-  complexion  is  almost  uni- 
form has  nevertheless  been  retained  by  some  as  under- 
h  ini1  the  whole  treatment  of  medical  physiognomy.  For 
it  must  be  seen  that  if  we  can  estimate  "the  original 
vital  endowmenl  of  the  individual "  by  any  conformity 
of  external  parts,  and  calculate  the  expenditure  of  his 
forces  in  certain  directions  vescan  uiti-.  1.  ite  failure  cr 
resistance,  "  see  in  part,  and  prophesy  in  part,"  and 
the  difference  in  patients  will  not  only  be  the  difference 
in  diseases,  but  to  a  great  extent  an  estimate  of  contribu- 
tory cause.  A  correlation  between  physical  structure 
and  vital  tendency  having  been  recognized  with  more  i>r 
less  precision,  the  classification  of  temperaments  lias 
naturallj  proceeded  upon  what  have  been  considered  the 
fundamental  resemblances  or  differences  in  organization. 
Advances  in  physiology  and  pathologj  have  from  time 
to  time  enlarged  or  rectified  these  boundaries.  The  nine 
temperaments  of  Galen,  and  the  succeeding  four  of  hu- 
moral pathology  have  been  displaced  by  the  variable 
numbers  of  modern  doctrinaires,  though  the  ground  now 
occupied  is  commonly  the  same,  and  the  main  thorough- 
fares lie  in  the  same  direction.  The  two  following  classi- 
fications will  serve  to  show  the  general  points  of  contact 
and  lines  of  divergence. 

Classification  oi  Laycock.' — 1.  Predominant  in- 
nervation,  or  nervous  temperament. 

2.  Predominant  sanguification,  or  sanguine  tempera- 
ment. 

:;  Predominant  carbon  excretion,  or  bilious  tempera- 
ment. Associated  with  muscular  activitj  and  good  in- 
ner\  ntion. 

■I.  Tendency  to  fat  formation  or  deposit  without,  with 

g 1  muscular  activity,  and  low  innervation  and  sangui- 

n  satiou.     Phlegmatic  temperament 

5  Comparatively  deficient  innervation,  sanguification, 
muscular  and  vascular  activity.  Lymphatic  temp!  ra 
ment. 

6  i  lomparatively  defective  innervation,  sanguification, 
and  vascular  activity,  vvith  tendency  to  carbon  deposit. 
Melancholic  temperament 

This,  as  will  be  seen,  is  an  amplification  of  the  elder 
divisions  of  nervous,  sanguine,  bilious  and  phlegmatic, 
bul  based  on  a  refined  physiology,  A.s  the  associated 
Bomatic  types  are  substantially  given  in  the  succeeding 
classification  it  is  not  necessary  t<>  anticipate  them. 

I      itFERAMENT,      CONSTITUTION,    OB     DIATHESIS,      vs 

given  r.\   |)n    J.  Graham  Brown.* — 1.  The  Sanguine 


titution.     Body   well  developed,  head   large,  teeth 
massiveand  good,  complexion  ruddy,  liair  t hick .  di. 
linn  and  nutrition  good,  blood  pressure  high.     Prone  to 
corpulency  and  premature  si^ns  ,,i  old  age.     Such  | 
sons  are  liable  to  arthritic  affections  of  all  kinds  and  to 

ises  of    the  heart    and  blood-vessels,   angina,  fi 
heart,  aneurism,  atheroma,  apoplexy. 

rhe  Nei  Ci  nstitution.    Figure  small  and  wiry, 

face  mobile,   features  small  and   delicate,  irreat  activity 
of  mibd  and   body,  dyspeptic,  and  with   highly  strt 
nervo  em.     Individuals  of    this  temperament 

specially  liable  to  nervous  dis,  aaes  of  all  kit 

:;  Bilious  I  onstitution.  Face  oval,  long  upper  lip 
and  chin,  long  nose,  complexion  dusky,  digestion  slug- 
i.  liver  in  particular  being  inactive,  nervous  system 
not  highly  strung.  This  constitution  develops  into  the 
melancholic.  Such  persons  are  liable  to  melancholic  in- 
sanity. 

4.  Lymphatic  Constitution.     Body  large  and  clumsy, 
muscles  flaccid,  lace  pale  and  expressionless,  movemi 
slow,  and  functions  both  of  mind  and  1  gish. 

5.  Strumous  Constitution.     The  wlioli  system 
badly  developed,   joints  enlarged,   mucous    membra 
irritable,  upper  lip  and  alse  nasi  thick,  thorax  contracted, 
skin  pale  and  delicate,  and  hair  thin.     Such  p<  i 

liable  to  diseases  of  the  hones  and  lymphatic  glands,  and 
to  tubercle  in  all  its  forms. 

6.  Gouty  Constitution.    Hair  early  gray,  little  tendency 
to  baldness  ;  nose  short,  rounded,  and  red  ;  cheeks  ruddy  ; 
eyes  generally  dark  ;  teeth  large  and  covered  with  thick 
enamel;  suffers  from  dyspepsia;  Ik  art  tends  to  degi 
dative  changes;  arteries  atheromatous;  early  and  well- 
marked  arcus  senilis.     Persons  of  this  constitution 
Liable  to  all  forms  of  gout,   to  the  cirrhotic  forms 
Bright's  disease,  to  neuralgia,  and  to  apoplexy. 

7.  Rheumatic  Constitution.    Closely res<  moles  tl  i 
guine.     There  is.  however,  a  greater  tendency  to  full 
of  body  and  less  general  vigor.     The  leeth  are  liabh 
early  decay. 

The  easy  confusion  of  the  terms  temperament  and  dia- 
thesis is  shown  by  this  hitter  classification  of  Brown, 
and  the  question  has  been  fairly  raised  as  to  whether 
wliat  is  called  temperament  is  not  recognized  as  such 
chiefly  by  the  shadow  of  some  morbid  change,  and  -when 
the  individual  is  actually  in  servitude  to  some  degenera- 
tion. \\  hether,  in  fact,  in  speaking  of  temperament  ^e 
are  not  commonly  dealing  w  ith  those  phenomi  na  oi 
ease  which  imply  diathesis.  The  two  conditions  are 
tinct,  yet  the  association  is  close,  as  the  impresses  on  the 
two  faces  of  the  same  coin  ;  and  there  is  need  of  precision, 
for  it  is  an  unnecessary  embarrassment  in  dealing  with 
this  complex  subject  to  retain  a  term  which  implies  no 
morbid  proclivity  whatever.  The  definitions  of  Hutch- 
inson,4 admirable  in  themselves,  will  make  this  distinc- 
tion char.  Temperament  he  det  'the  aggrej 
of  a  man's  physical  personality."  and  elsewhere  as  "  the 
sum  of  the  physical  peculiarities  of  an  individual  ex: 
elusive  of  all  definite  tendencies  to  disease.'  Diatl 
he  pronounces  to  be  "  any  bodily  condition,  however  in- 
duced, in  virtue  of  which  the  individual  is.  through  a 
long  period,  or  usually  through  the  whole  life,  prone  to 
sutler  from  some  peculiar  type  oi  The  incre- 
dulity is  not  so  much  as  to  the  existence  of  temperament 
as  to  our  ability  to  recognize  its  external  signs  and  char- 
acters, modified  as  they  necessarily  are  by  long  trans- 
mission through  constitutions  which,  however  typical  at 
the  outset,  must  in  time  come  to  represent  a  compro- 
mise, racial  or  individual,  with  various  agencies  which 
alter  growth  and  health.  If  admitted  at  all  into  fellow- 
ship w  ith  diathesis,  jt  should  be  as  a  partner  of  extremely 
limited  and  undetermined  liability.  'W  hat  we  inaj 
with  safety  and  with  respect  to  the  precision  of  diagm 
is  to  consider  the  individual  as  he  is  pn  sented,  with chai 
ol  structure  or  function,  from  which  there  is  a  fair  pre- 
sumption, both  as  to  the  controlling  power  or  "  tyranny 
of  organization,"  and  iis  tendencj  ami  probable  conduct. 
This  i~  diathesis,  and  it  contributes  characteristics  of  form, 
structure,  and  complexion  so  frequently  associated  with 
notable  proclivity  to  certain  groups  of  ilisi  a»  as  to  be  of 
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diagnostic  importance.  In  the  estimate  of  probabilities 
it  is  entitled  to  the  preponderance  due  to  ;i  constantly 
effective  agent.  A  ruddy  complexion  with  well-devel- 
oped bones  and  muscles,  a  relatively  large  head  and 
massive  teeth,  may  not  signify  a  gouty  arthritis  or  dam- 
aged heart,  atheromatous  artery  or  apoplexy,  but  such 
B  personality  should  direct  the  line  of  search  in  an  ob- 
scure case,  will  often  make  a  local  condition  intelligible, 
and  may  enable  us  to  make  a  forecast  of  the  future  and 
provision  against  disaster.  So  with  the  accented  nervous 
type,  within  which  we  find  the  victims  to  overwork, 
the  visceral  derangements,  dyspepsia,  constipation,  often 
the  reciprocating  lithiasis  and  neurasthenia,  and  many 
of  the  idiosyncrasies.  Here  we  have  the  association  with 
small  bones  of  a  restless  activity  of  mind  and  muscle, 
mobile  features,  a  well-vaulted  skull,  high  forehead,  and 
active  eye.  The  average  class  distinctions  of  the  stru- 
mous and  bilious  diatheses  are  confirmed  by  the  same  ob- 
served affinities  for  certain  local  and  general  morbid  pro- 
cesses— although  the  support  of  this  evidence  in  some 
given  case  may  well  be  found  wanting.  In  the  lack  of 
structural  symmetry  and  languor  of  function  we  have 
the  marks  of  the  descent  of  the  strumous  diathesis  from 
the  dominant  tendencies  ascribed  to  the  phlegmatic  and 
lymphatic  temperaments.  Its  physical  characteristics  are 
specially  significant,  as  no  other  diathesis  can  compare 
with  it  either  as  to  inheritance,  or  the  variety  and  per- 
sistency of  its  lesions.  The  skin  is  fine  and  transparent, 
the  hair  thin  and  often  light  in  color,  eyelashes  long  and 
curved,  pupils  frequently  dilated,  teeth  white  and  ir- 
regular, a  bony  development  tending  to  a  lower  ethnic 
grade,  unsymmetrical  head,  round  projecting  forehead, 
prominent  malar  bones,  shafts  of  long  bones  slender, 
with  enlarged  epiphyses,  thick  ankles  and  wrists,  heavy 
fingers  with  unsightly  hands,  defective  muscular  devel- 
opment, a  feeble  nervous  system,  capricious  appetite, 
and  low  nutrition.  It  has  been  appropriately  called  the 
"inflammable  diathesis,"  and  marked  by  Yirchow  for 
its  vulnerability — the  frequency  and  intractable  charac- 
ter of  its  glandular  inflammations  alone  being  a  suffi- 
cient justification.  With  defective  nutrition  we  have 
diminished  growth  and  lessened  resistance,  irritable  mu- 
cous membranes,  eczema,  local  exudations,  periostitis,  tu- 
bercle. The  sanguine  type  of  struma  is  said  to  be  more 
frequently  inherited  than  the  phlegmatic  or  torpid  type, 
and  to  be  also  more  subject  to  the  grave  issues  of 
phthisis.  Still  further,  under  the  name  of  "pretty 
struma,"5  a  medium  type  has  been  described,  marked 
by  a  fine  skin,  delicately  moulded  limbs,  sweet  and  femi- 
nine expression  ;  and  it  is  probable  that  this  is  the  form 
most  frequently  met  with  in  this  country.  Certainly, 
of  coarse  struma  we  see  comparatively  little.  This  va- 
riety is  graphically  given  in  the  following  description  of 
the  candidates  presented  to  Charles  II.  to  be  cured  by 
the  king's  touch.  "These  winch  we  present  to  your 
Majesty.''  says  Wiseman,  "  are  chiefly  such  as  have  this 
tumor  about  the  musculus  mastoides  or  neck,  with  what- 
ever other  circumstances  the}'  are  accompanied  ;  nor  are 
we  difficult  in  admitting  the  thick,  chapped  upper  lip, 
and  eyes  affected  with  a  lippitudo ;  in  other  cases  we 
give  our  judgment  warily." 

The  readiness  of  the  alliance  between  the  lymphatic 
and  strumous  diatheses  is  so  easy,  and  the  former  is  so 
dominated  by  the  controlling  depravity  of  struma,  that 
it  is  doubtful'  whether  their  separation  is  of  any  practical 
importance.  The  large  frame  ami  lack  of  osseous  sym- 
metry, the  feeble  nutrition,  the  want  of  muscular  and 
staying  power,  and  the  tendency  to  strumous  and  asthenic 
disease  are  much  the  same  in  both  types.  Absence  of 
energy  and  intellectual  activity  are  apt  to  be  prominent, 
in  persons  of  this  organization.  "  They  are  never  well," 
saysFothergill,6  "  in  low-lying  districts,  bear  depressants 
badly,  and  require  stimulants  and  tonics  during  illness. 
The  women  are  liable  to  monorrhagia  and  almost  always 
have  leueorrheea,  and  in  parturition  are  apt  to  flood  pro- 
fusely." The  hemorrhagic  diathesis  met  with  in  the 
families  of  "  bleeders,"  and  which,  curiously,  shows  an 
almost  invariable  descent  through  the  female  line,  is  not. 
a  derivative  from  this  vascular  lymphatic  indolence,  but, 


according  to  Laycock,  is  a  modification  of  the  asthenic. 
arthritic  constitution. 

With  the  bilious  diathesis  we  reach  the  last  of  the  emi- 
nently hercditable  types,  with  which  there  is  associated 
a  proclivity  to  disorder  of  general  process  or  disease  of  a 
special  tissue  ;  and  it  may  lie  said  that  if  this  diathesis  is 
entitled  to  distinction  anywhere,  it  should  be  in  this 
country,  where  the  accessory  impress  of  malaria  is  so 
strong  in  a  large  part  of  the  population.  Its  physiognomy 
is  nevertheless  indistinct,  the  dark  coloring  of  the  skin, 
hair,  and  eves,  the  yellowish  discoloration  of  the  conjunc- 
tiva, and  the  generally  spare  frame  being  the  most  pro- 
nounced surface  characteristics.  The  oval  face,  and 
length  of  chin  and  nose  may  be  taken  as  additional!] 
significant.  Bodily  development,  however,  apparently 
follows  upon  alliance  with  Other  diatheses,  having  a 
stronger  avowal  in  structure.  There  is  seldom  any  ten- 
dency to  fatten,  even  at,  maturity,  and  abstinence  from 
nitrogenized  food  is  often  required  owing  to  the1  imperfect, 
assimilation  of  the  hydro-carbons.  'With  us  the  probable 
association  is  with  the  nervous  organization,  and  the  re- 
sult is  a  composite  of  spare  frame,  good  muscular  activity, 
mental  quickness,  and  ultimate  instability  of  nerve. 

The  foregoing  diatheses  may  fairly  be  taken  to  repre- 
sent the  influences  from  which  vital  endowment,  is  apt  to 
take  its  chief  force  and  direction  ;  the  authorities  under 
which  certain  morbid  tendencies  will  be  found  to  colo- 
nize. They  are  the  larger  and  more  affluent  portraits  in 
which  will  be  recognized  much  that  comes  under  the  eye 
of  the  physician,  and  in  which,  it  must  be  admitted, 
there  is  much  to  baffle  us  in  the  mingling  of  race,  in- 
heritance, and  the  subtle  modifications  of  climate  and 
social  condition.  To  their  judgment  we  must  bring  a 
patient  study,  and  familiarity  with  ethnic  peculiarities. 
the  laws  of  development,  transmission  of  tendencies,  and 
influence  of  occupation.  The  perfectly  adjusted  man, 
the  eukratos  of  Galen,  does  not  exist  as  a  measure  of  com- 
parison, a  standard  of  absolute  health ;  but  wc  can 
become  familiar  with  the  physiognomies  of  men,  and 
note  the  departures  from  a  just  proportion. 

There  are  many  other  complex  conditions  arising  from 
the  union  of  the  diatheses  just  considered,  from  some 
grafting  of  acquired  disease,  or  preponderance  of  special 
tissue  change  or  alteration  of  blood  ;  and  any  one  of 
these  may  occasionally  present  a  perfection  of  detail 
from  which  it  would  not  be  difficult  to  infer  its  factors. 
Of  this  kind  are  the  compounds  of  syphilo-struma,  the 
modifications  of  gout  and  struma,  in  which  the  athe- 
romatous changes  predominate,  and  the  lnvmic  cachexia1. 
The  chances  of  identifying  these  conditions  by  means  of 
their  composite  physiognomy  alone,  or  of  detecting  their 
subterfuges,  must  in  the  majority  of  cases  be  small,  and 
the  need  for  more  particular  testimony  is  evident. 

Passing,  then,  beyond  the  broader  domain  of  diathetic 
groupings,  it  would  still  be  a  plain  matter,  compara- 
tively speaking,  to  treat  with  the  physiognomy  of  special 
morbid  conditions,  or  the  so-called  local  diseases,  if 
happily  there  could  be  found,  as  with  the  emotions,  any 
symbolic  correlation  of  expression,  such  a  reciprocal  in- 
fluence  as  appears  between  attitude  and  physiognomy  in 
its  ordinary  and  restricted  sense.  "We  might  then  hope 
for  a  measure  of  the  confidence  of  Laycock,  when  he 
asserts  that  "there  is  both  a  physiognomical  diagnosis  of 
the  viscera,  and  of  particular  forms  of  disease  of  each 
viscus."  Unfortunately,  but  few  of  these  pictures  can 
be  wholly  realized,  and,  outside  of  the  self-delineations  of 
some  forms  of  insanity,  we  must  accept  in  principal  evi- 
dence the  often  isolated  testimony  of  color,  changes  of 
innervation  and  nutrition,  manner,  posture,  and  the  fa- 
cial expressions  of  pain  and  anxiety. 

It  is  familiar  knowledge,  but  still  an  instructive  fact, 
to  notice  how  frequently  in  descriptive  diagnosis  the 
single  element  of  color  is  selected  for  emphasis,  and  this 
aside  from  any  special  pigmentation.  Associated  with 
the  facial  physiognomy  of  pain,  it  is  a  part  of  almost  every 
clinical  picture  of  acute  disease,  and  it  assists  in  betraying 
to  the  practised  eye  much  of  otherwise  silent  and  patient 
mischief. 

Before,  however,  proceeding  to  notice  the  hue  of  the 
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skin  under  vascular  or  othei  change,  it  may  be  well  to 
Bpeak  briefly  on  the  »ubj<  ctol  i  omplexion,  including  in 
this  term  the  color  ol  the  eyes  and  hair.  At  the  outset 
we  are  mel  \\  iili  the  difficulty  arising  from  our  ignorance 
of  the  proportion  of  blondes  "i  brunettes  in  an)  given 
population,  and  in  the  exact  measure  of  this  ignorance 
we  are  disabled  in  drawing  ;i  iusl  inference  as  to  the 
ted  i  requeni  j  ol  arn  ty]  i  There  is  the 

additional  difficulty  of  fixing  r  standard  of  pigmentation 
in  either  cose.  Bui  there  are  no  observations,  or  al  hast 
none  serving  anj  system,  even  under  a  loose  definition. 
Notwithstanding    this,  then  tinctions, 

and  Borne  interesting  testimony  and  belief.  There  is  an 
impression  thai  those  who  have  blue  eyes,  light  hair,  and 
fail  skin  are  more  prone  to  the  maniacal  form  of  insanity 
than  those  of  the  opposite  type  of  complexion,  and  that 
the  brunettes  show  a  proclivity  to  melancholia.  Bo 
recent  statistics :  would  seem  to  add  substance  to  this 
conclusion.     The  propo  given  is  forty-seven  of 

blondes  to  twelve  of  brunettes  in  mania,  and  in  melan- 
cholia Bixty-one  brunettes  to  forty-two  blondes,  and  tliis 
out  "i  a  contributing  population  one-half  German. 
Thi  Be  totals,  indicating  at  best  only  relative  liability,  are 
to,, -mall  for  any  purpose  but  confirmation  of  inquiry, 
and,  as  has  been  stated,  we  are  under  a  fundamental  igno- 
rance of  the  numerical  relations  of  complexion  to  pop 
ulation.  Again,  occupation,  religious  belief,  and  the 
question  of  racial  psychosis,  would  have  to  be  consid- 
ered before  the  formation  of  any  fair  inference.  The 
bearing  of  the  matter  upon  diathesis  is  evident.  Hutch- 
inson 8  admits  thai  at  one  time  he  had  formed  an  opinion 
that  lupus  was  met  with  much  more  frequently  in  those 
of  dark  complexion,  persons  oi  dark  brown  hair,  brown 
eyes,  and  bluish  selenitic,  than  in  those  of  a  blonde  type  ; 
lint  lie  goes  on  in  explain  that  this  opinion  was  of  purely 
speculative  value,  for  the  very  reason  just  cited,  a  want 
of  any  census  of  complexion.  Elsewhere  he  states  that 
he  has  found  that  amohg  those  of  dark  complexion  the 
need  of  mercury  is  greater,  the  demand  for  purgatives 
more  pronounced,  and  the  benefit  from  direct  tonics  and 
sea  air  less  than  with  those  of  light  coloring.  There  is 
also  an  article  of  genera]  belief,  he  says,  thai  when  there 
isagreal  difference  between  the  colorof  the  eyes  and 
hair,  the  eyes  being  much  lighter  than  the  hair— as,  for 
instance,  black  hair  with  blue  eyes— it  is  an  indication  of 
delicacy.  We  aNo  ('mil  it  stated'  that  a  peculiar  somatic 
type  iias  been  noticed  as  greatly  promotive  of  the 
amyloid  degeneration,  "the  same  suppurative  process 
occurring  in  a  person  of  blonde  and  lymphatic  type,  and 

in    another    of    brunette    and    nervo-muscular    type,   the 

former  will  be  much  more  apt  to  suffer  from  amyloid 
damage  than  the  latter."  This  particular  type  is 
strongly  designated  as  "  the  gelatinous  progeny  of  al- 
buminous parents." 

All  this  is  fragmentary  evidence  at  best,  and  these  as- 
sociations may  have  nothing  whatever  to  do  with  the 
matter  of  pigmentation,  but  rather  belong  to  racial  pro- 
clivity and  immunity.  Such  an  immunity  we  have  in 
the  negro  to  yellow  lever,  to  alcoholism  and  its  results,* 
and  it  is  akin  to  the  marked  resistance  of  the  Jews "  to 
epidemic  influence,  and  their  comparative  freedom  from 
tubercular  tendency  .  \\  hether  from  racial  strength  or  so- 
briety ol  life.  However  this  may  be,  iii  the  multiple 
bearings  of  the  case,  and  the  continuity  of  phenomena, 
the  direction  of  every  drift  i-  worth  recording. 

Pallor,  depending  as  it  docs  upon  the  decrease  ip  the 
volume  of  the  bl 1.  a  deficiency  in  the  number  of  the  red 
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blood  corpuscles,  or  the  unfilled  condition  of  the  capfl. 

laries,  bun  a  wide  association,  and  is  of  varied  signifi- 
cance,    ll  may  lie  the  "  direct  "  pallor  of  ha-niorrh:. 
copious  serous  effusion  into  the  large  cavitii 
sarca  .  or  the  "  indirect  "  blanching  of  defective  nutrition, 
of  acute  febrile  disease,  ol  grave  visceral  disorder.    Under 
these    varying    conditions    we    meet     with    the    palloi 

simple  anemia  in  young  women,  often  associated  wit)) 
abundant  fat  ;  the  bleaching  of  leukiemia,  of  Hod-kin's 

ot  tie-  amyloid  changes,  and  ol  the  variot 
chexiae.    <  >!  the  gradations  ol  color  there  is  a  copii 
menclature — the  many  tints  ,,i  gray  and  yellow,  earthy, 
ashen,  waxy,  straw,  buff,  and  gingerbread— difficult  to 
assign  to  any  scale,  hut  not  readily  forgotten  when  once 
observed.     Jt  is  probably  of  some  such  degraded  hue  of 

skin  that  Hippocrates  speaks,-  when  he  records  that 
"  both  men  and  women  who  have  long  had  a  bad  color, 
but  not  in  the  form  of  jaundice,  are  subject  to  headaches, 
eal  stones  and  earth,  and  have  piles."  This  observation 
is  old,  but  the  depravity  of  appetite  and  color  may  still 
he  met  with.  The  large  white  kidney  ol  Bright's  d 
i-  said  to  he  accompanied  by  a  peculiar  pallor,  and  in  the 
case  of  persons  of  middle  age,  to  he  observed  along  with 
an  unnatural  smoothness  of  skin.  Lividity  and  cyai 
are  the  -kin  e.\] iressions  of  embarrassed  blood-oxidation, 
or  of  passive  Congestion  of  the  capillaries  and  vein-. 
They  are  be-t  seen  upon  the  lips,  cheeks,  no-e.  and 
of  the  fingers,  bul  may  be  general.  These  are  the  stains 
of  obstruction  of  the  upper  air-passages,  such  as  croup 
and  spasm  of  ihe  glottis ;  of  the  diminished  respiratory 
area  of  pneumonia  ;  of  emphysema,  and  asthma.  They 
an-  sci  ii  a-  unmistakable  siLrns  of  almost  every  form  of 
advanced  cardiac  disease,  and  if  this  disease  invadi 
tricuspid  valve,  the  lividity  is  apt  to  be  marked.  In 
malformations  id'  the  heart,  permitting  the  past 
blood  directly  from  the  right  to  the  left  side,  a-  seen  in 
infants  with  imperfect  closure  of  the  foetal  orifices,  dur- 
ing the  ads  of  coughing  ami  crying,  or  from  position, 
the  lividity  is  frequently  extreme,  deepening  into  cya- 
nosis.  It  is  probable  that  these  degrees  of  discoloration, 
coupled  with  other  siirns,  may  enable  the  skilled  observer 
to  separate  the  cardiac  from  the  pulmonary  expression, 
but  dependence  cannot  be  placed  upon  the  color  of  the 
skin  alone. 

The  yellow  or  Baffron  staining  of  jaundice,  from  re- 
tention of  bile-pigments  in  the  blood,  i-  a  commonplace 
observation,  the  conjunctiva'  and  finger-nails  sharing  in 
the  discoloration.  In  the  bronzing  due  to  disease  of  the 
supra-renal  capsulet — Addison': — however  much  may  be 
the  pigmentation  of  the  skin,  the  conjunctiva  of  the  bulb 
and  the  nails  are  never  involved.  Local  pigmentation, 
chloasma,  is  also  seen  in  pregnancy,  and  is  not  infre- 
quent in  disease  of  the  female  organs  of  generation.  Ar- 
gyria,  the  blue  or  gray  stain  from  the  long  administration 
of  nitrate  of  silver,  is  now  so  seldom  seen  that  it  lias 
become  historical,  and  it  is  probably  known  to  most 
through  the  misfortune  of  the  hero  in  Wilkie  Collins' 
n<'\  el  of  •■  I'oor  .Mi--  Finch." 

Increase  in  the  natural  redness  i >f  the  skin  may  usually 
betaken  as  a  mark  of  plethora,  or  if  local,  of  exposure 
to  the  weather,  the  febrile  color  and  that  of  inflammation 
being  in  general  readily  distinguished  from  it.  The  cir- 
cumscribed redness  of  the  cheek  in  pneumonia,  the  pneu- 
monic spot,  and  the  malar  Hush  of  phthisis,  are  well- 
known  vascularities,  and.  like  the  reddening  of  the  face 
in  hemicrania,  are  due  to  vaso-motor  disturbance. 

I'm  i\i.  Expression. — In  his  ingenious  and  interesting 
work  on  "Facial  Expression,"  Warner  "  gives  as  the  re- 
sults obtained  from  an  examination  of  the  face  :  1,  The 
passive  conditions  resulting  from  heredity  ;  2.  the  pres- 
ent trophic  condition  ;  3,  the  mark-  or  permanent  im- 
pressions made  by  the  nervo-muscular  actions  during 
life;  1.  the  nervo-muscular  < dition  at  the  time  of  ob- 
servation. To  these  there  should  be  added  the  tn 
past  disease  other  than  those  relating  simply  to  heredity 
or  innervation.  From  this  grouping  of  condition-  we  gel 
the  resultant  expression,  which  i-  a  general  balancing  of 
all  the  factors,  and  in  which  each  factor  i-  assigned  its 
due  value.     The  faces  of  children  would  not.  of  course. 
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present  marks  of  such  motor  change  as  we  should  ex- 
pect in  the  countenance  of  an  adult,  from  pain,  anxiety, 
or  habits  of  life.  The  impress  of  inheritance  lias  already- 
been  briefly  discussed,  and  the  remaining  conditions  will 
be  found  to  align  themselves  with  the  analysis  as  we  pro- 
ceed. 

In  dealing  with  the  innervation  of  the  face,  we  may 
look  with  some  confidence  for  the  evidence  of  anxiety 
and  cerebral  irritation  in  the  upper  facial  zone,  about  the 
forehead  and  eyes  ;  and  for  the  expression  of  bodilypain 
in  the  lower  zone,  or  the  region  about  the  nose  and  mouth. 
Indeed,  it  is  in  this  latter  region  that  acute  abdominal 
pain  pre-eminently  may  be  said  to  be  specialized.  In 
this  way  peritonitis  is  indicated  by  the  raising  of  the  up- 
per lip  and  partial  exposure  of  the  front  teeth,  the  risus 
sardonicus ;  and  it  is  here  that  we  catch  the  fleeting 
"  twitch  of  abdominal  pain,"  to  which  attention  has  been 
called,  and  whose  study  in  the  parturient  woman  is  rec- 
ommended. It  is  needless  to  say  that  wc  may  have  the 
whole  face  thrown  into  violent  action  in  excess  of  pain, 
or  in  convulsive  disease,  and  in  such  cases  the  differen- 
tiation is  readily  made  by  other  means.  The  transverse 
rugae  of  the  forehead,  under  the  control  of  the  occipito- 
frontalis  muscle,  the  oculo-frontal  folds  produced  by  the 
corrugator  supercilii,  the  linea  nasalis  of  De  Salle,  and 
the  oculo-zygomatic  line  of  Jadelot,  have  all  been  fol- 
lowed to  forced  and  fantastic  conclusions  ;  but  their  place 
upon  the  facial  chart  should  be  remembered  and  studied. 
Sir  Charles  Bell  has  shown  how  the  muscles  about  the 
•eyes  are  closed  involuntarily  during  violent  expiratory 
efforts,  such  as  coughing,  in  order  to  protect  these  deli- 
cate organs  from  the  increased  pressure  of  the  blood  ;  and 
there  is  abundant  and  suggestive  proof,  in  the  analysis  of 
emotional  expression  by  Darwin,  of  the  value  of  this 
neglected  sign-language.  The  observations  of  Jadelot, 
made  in  the  Foundling  Hospital  of  Paris,  and  so  applied 
in  the  diseases  of  children,  where  the  guides  are  few,  are 
entitled  to  special  study  and  consideration. 

Alterations  of  the  face  from  mimetic  spasm,  or  from 
facial  paralysis,  though  pictorial  enough,  are  not  in 
themselves  convincing  as  to  the  cause  or  location  of 
lesion,  whether  central  or  peripheral.  Convulsive  tic  is 
commonly  a  reflex,  but  it  may  be  subordinate  to  a  wider 
convulsive  movement,  such  as  hysteria,  chorea,  or  epi- 
lepsy. Association  with  related  conditions  must  deter- 
mine the  diagnosis.  From  the  simple  "  wink  "  to  a  riot 
of  diffused  spasm,  there  may  be  seen  every  conceivable 
grimace  of  the  harlequin.  In  connection  with  severe 
neuralgia,  there  may  occur  a  slight  contraction  of  certain 
muscles  of  the  face,  resulting  in  a  fixity  of  expression 
which  has  been  called  the  "  histrionic  spasm,"  as  if  the 
patient  were  acting  a  part.  The  contraction  in  such 
■cases  is  sustained. 

Paretic  alterations  of  the  face  are  more  or  less  distinc- 
tive, but  can  rarely  be  called  pathognomonic.  The  hemi- 
plegic,  if  incomplete,  will  have  chiefly  the  lower  zone  of 
the  face  astray,  among  the  muscles  for  unilateral  use  ; 
the  corner  of  the  mouth  will  droop,  and  the  naso-labial 
fold  will  be  more  or  less  effaced  ;  whereas  in  the  com- 
plete unilateral  paralysis  of  the  face  (Bell's,  Fig.  1125,  vol. 
iii.),  clue  to  impairment  of  the  portio  dura,  the  muscles 
for  bilateral  use  are  involved  as  well.  As  all  the  principal 
muscles  of  expression  are  supplied  by  the  seventh  nerve, 
quiet  and  effacement  follow  the  motor  weakness  or 
palsy.  The  forehead  is  smooth  from  the  impairment  of 
the  frontal  muscles  and  those  about  the  orbit ;  the  eye- 
lids cannot  be  brought  together,  the  upper  lip  cannot  be 
raised  ;  whistling  becomes  impossible,  the  saliva  dribbles, 
and  food  accumulates  between  the  teeth  and  cheek. 
The  unopposed  action  of  the  muscles  upon  the  sound 
side  of  the  face,  with  extinction  of  action  on  the  other, 
contribute  a  two-fold  expression  at  once  pathetic  and 
diagnostic.  It  is  interesting  to  note  here  that,  in  receding 
paralysis,  the  power  over  the  brow  and  eye  will  be  re- 
gained first,  that  over  the  mouth  and  lip  last.  The 
gain  is  in  favor  of  the  more  intellectual  over  the  more 
animal  zone  of  the  face.  Simple  muscular  relaxation 
from  fatigue,  anxiety,  or  disappointment,  answers  to  the 
"  chop-fallen  "  appearance  ;  but  with  paralysis  we  have 


actually  a  lengthening,  sometimes  of  three-fourths  of  an 
inch,1,1  making  the  "  long  "  face  no  longer  a  metaphor. 
The  corresponding  changes  under  the  depressing  influ- 
ence of  frequent  headaches,  or  of  poor  innervation,  are  of 
common  occurrence. 

As  the  characteristics  of  idiocy  are  those  of  arrested 
development,  or  return  to  a  lower  "ethnic  form,"  a 
type  of  retrogression  and  default,  we  should  expeel  to 
find  a  face  expressive  of  both  mental  and  physical 
degradation.  The  microcephalic  head,  with  retreating 
forehead  and  chin,  and  projecting  mid-face,  Fig.  1832, 
is  a  type  of  this  debasement.  The  nose  is  often  large 
and  misshapen,  the  mouth  wide,  the  lips  coarse,  the  teeth 
irregular,  projecting,  and  carious  ;  the  eyes  are  oblique, 
with  excessive  development  of  the  epicanthic  fold,  or 
third  eyelid  of  the  bird,  and  the  ear  is  frequently  delect 
ive.  The  microcephalism  does  not  occur  in  all  cases  of 
congenital  idiocy,  but  there  will  be  traces  enough  of  the 
physical  and  psychical  ruin  to  distinguish  the  average 
idiot,  who,  short  of  annihilation,  is  apt  to  suggest  a  com- 
placent automaton.  In  purely  accidental  idiocy,  these 
bodily  changes  are  not  to  be  expected. 

Although  etiologically  the  cretinoid  idiot,  whether 
goitrous  or  not,  as  a  derivative  from  unwholesome 
endemic  influence  and  vice  of  progenitors,  offers  a  differ- 
ent problem  from  that  of  idiocy  by  arrest,  yet  similarly 
the  product  is  one  of  marked  degeneracy  and  peculiar 
physiognomy.  "The  diagnosis  of  cretinism,"  says 
Langdon  Down,15  "  may  be  made  in  childhood  from  the 
slowness  of  the  development  of  the  body,  the  stupid  ex- 
pression, the  postponement  in  the  evolution  of  the  teeth, 
and  of  the  ossification  of  the  fontanelles  and  sutures,  the 
tawny,  yellow  color  of  the  skin,  the  thick  and  goitrous 
neck,  the  slavering,  and  the  delay  of  speech  and  walk- 
ing." According  to  the  same  authority,  the  adult 
presents  a  still  more  repulsive  and  distinctive  appear- 
ance, to  which  the  large,  expressionless  face,  with  droop- 
ing jaw,  lolling  tongue,  oblique  and  squinting  eye  largely 
contribute,  along  with  the  unsymmetrical  and  ill-devel- 
oped head. 

Though  of  undetermined  causation,  and,  on  the  hasis 
of  unquestioned  cases,  exclusively  a  disease  of  adult 
female  life,  it  seems  probable  that  we  have  in  myxcedema 
an  ally  of  the  cretinoid  state.  While  with  this  selection, 
its  characteristic  invasion,  and  fortunate  rarity,  this  re- 
markable mucous  overgrowth  is  not  likely  to  embarrass  a 
differential  diagnosis,  its  characteristic  physiognomy  is 
certainly  worth  study  and  recollection.  Perhaps  tor- 
por conveys  the  best  idea  of  its  totality,  but  the  elements 
of  the  expression  are  peculiar.  The  description  of  Dr. 
William  Ord,16  to  whom  we  are  indebted  for  the  defini- 
tion and  much  of  the  precise  study  of  mucous  oedema,  is 
entitled  to  full  quotation.  "The  face,"  he  says,  "is 
swollen  in  every  feature,  so  as  to  suggest  the  existence  of 
renal  disease  ;  but  the  distribution  and  quality  of  the 
swelling  are  different  from  what  is  observed  in  common 
dropsy.  The  swollen  skin  is  singularly  waxy-looking 
and  anaemic,  and  the  swelling  affects  dependent  and 
non-dependent  features  equally.  Thus  the  upper  and 
lower  eyelids  and  the  upper  and  lower  lips  are  uni- 
formly enlarged  ;  the  alffl  nasi  are  thickened  and  broad- 
ened ;  the  ridges  of  expression  are  blurred  and  coarsened, 
or  the  lines  obliterated.  The  cheeks  are  overspread  with 
a  dull  pink  flush,  abruptly  limited  toward  the  orbits,  and 
standing  in  vivid  contrast  with  the  anaemic  skin  around. 
The  face  wears  a  fixed,  heavy,  and  withal  most  sad,  ex- 
pression." Early  decay  of  the  teetli  is  noted,  related  no 
doubt  to  the  trophic  condition  of  the  skin  and  mucous 
membranes.  There  is  much  in  this  detail  of  signs  involv- 
ing consideration  of  voluntary  movements,  intellect,  and 
errors  of  special  senses,  to  which  the  reader  is  referred  for 
a  full  portrait  of  this  disease. 

The  insane  face  Hamilton  has  epitomized  as  one  of 
inconsistency  of  expression,  quoting  at  the  same  time 
Tuke's  simile  of  "  a  face  formed  of  children's  blocks,  the 
upper  half  with  a  pair  of  serious  eyes,  and  the  lower  half 
with  a  laughing  mouth."  There  is  also  in  the  insane  ex- 
pression a  dramatic  quality  and  an  ease  of  rapid  transi- 
tion, which,  as  Spitzka  "  has  remarked,  make  it  of  all  the 
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signs  of  insanity  the  most  difficult  to  counterfeit.  The 
errors  oi  expression  are  those  ol  excess  in  one  direction 
or  tbe  other  -the  patient  is  too  gaj  .  or  be  is  too  Bad.  The 
in  of  the  melancholic  is  unmistakable  in  his  fac<  . 
in  the  ili  pn-  of  lil—-  mouth,  his  low<  red  eyes, 

and  the  general  relaxation  ol  hi-  facial  muscles;  and 
tbese  -iun-  are  as  typical  of  his  distress  as  hi-  bowed  bead 
and  solitary  thought.  Opposed  to  tlii-  is  the  flush,  the 
restless  activit]  and  frequent  turbuleno  face 

at  one  time  scowling  or  snarling  with  rage,  at  another 
wreathed  in  a  supercilioui  smile.  It  maj  be  said  that  to 
eacL  i  tiia  beli m  in  some  d  n ela- 

tive  i"  the  dominant  idea.  The  religious  lunatic,  the 
nymphomaniac,  and  thi  iniac  who  thinks  bim 

a  king,  each  illustrates  wiiln.ni  concealment  tbe  supreme 
<lrlu-ii.h.  [n  dementia  the  face  partakes  of  the  general 
apathy  and  immobility,  and  often  in  the  muscular  relax- 
ed .11  Bean  ■  Ij    ni  .  in  it ii 'ii  stirs. 

[t  is  impoi  ■  emember  that  in  any  case  where  the 

insane  face  i-  studied,  its  possible  alteration  from  paresis 

of  one  or  more  muscles  must  be  considi  red.     A-  marks 

by  which  the  insane  diathesis  or  neurosis  may   be  rec 

ized  in  any  inquiry,  there  have  been  pointed  oul  ir- 

ilar  and  unsy ictrical  conformation  of  the  bead,  a 

want  of  harmony  of  the  features,  and  malformations  of 
tbe  externa]  car.  The  convulsions  which  are  frequent  in 
hi.  leave  behind  them  spasmodic  movements  of 
the  face,  eyelids,  and  lips;  and  Maudsley  has  recorded  a 
..  half  fearful,  half  anxious,  suggestive  of  the  look  of 
an  animal,  a  questioning  expression  wbicb  is  frequently 
i. .  be  caught.16 

The  police  courts  occasionally  have  to  deal  with  pris- 
oners, chiefly  young  men,  whose  sexual  perversion  lias 
led  them  into  some  offence  against  decency.  Along  with 
tin  sr  i-uni  mg  g  :ii  ami  soft  high  voices  the  1.  mininc  ex- 
pression, with  absence,  oi  defective  growth,  of  hair  upon 
the  face,  is  characteristic  of  these  masculine  courtesans: 

A  few  remarkable  facial  expressions  have  passed  into 
medical  literature  under  permanent   names,  which  by 

com :onsen1  are  taken  in  themselves  as  completely 

descriptive  of  the  conditions  they  typify.  The  senile  face 
of  hydrocephalus,  with  its  overhanging  forehead,  re- 
cessed eyes,  and  dwarfish  jaw  and  chin,  i-  o'f  this  class. 
The  t'aeies  stupida  or  typhoid  lace,  the  pinched  coun- 

l:l!:illi:  ,/.••.    .'.,.///..  f    p:  I'll. nil';      mil    th.     Illpporrat: 

face  of  impending  dissolution,  are  familiar  examples  of 
this  pictorial  kind.  Then  there  is  the  face  expressive 
of  well-advanced  ovarian  disease,  tbe  "  facies  ovarina," 
ol  which  Spencer  Wells"  gives  a  graphic  description. 
"The  emaciation,  tbe  prominent  or  almost  uncovered 
muscles  and  bones,  the  expression  of  anxiety  and  suffer- 

the  furrowed  forehead,  the  sunken  eyes,  the  "pen. 
sharply  defined  nostrils,  the  long,  compressed  lips,  the  de- 
pressed angles  of  the  mouth,  and  the  deep  wrinkles  curv- 
ing round  th<  es  form  together  a  face  which  is 
strikingly    characteristic."     In   the   insidious  shock    of 

re  gunshot  wounds  and  grav  e  injuries  to  the  joints, 
but  seemingly  not  dependent  upon  special  regional  in- 
jury, an  expression  is  sometimes  met  with  that  is  a 
curious  mingling  of  anxiety  and  tranquillity,  and  i-  of 
the  mi. -i  si  rious  import.  "  The  countenance  of  the  pat 
i-  altogether  unnatural.  It  presents  an  inquiring,  anxious 
look  about  the  forehead  ami  eyes,  and  upper  portioi  - 
the    face,  while  all   about    the  mouth  and  lips  is  Bmiling 

and  ( iposed      '     With  -imp!)   a  fretful  complaint,  a 

lii  r  in  this  state  of  blunted  sensibility  has  been  known 

to  ask  only  for  the  removal  of  the  weight  of  a  piece  of 

j  ing  partially  exposed  in  his  abdomen. 

Numerous  other  examples  of  'acid  expression  might 

be  given,  in  which  the  varied  morbid  conditions  ol  Mood. 

n<  rve,  utrition  Qnd  a  compli  te  or  partial  illustration; 

us  there  are  many  in  which  the  finer  shade-  of  meaning 
may  lie  said  to  appear  upon  the  face  simply  as  appari 
The  mechanical  fixity  of  catalepsy,  the  stupor  of 
narcosis,  tbe   fatuous  look  of  commencing  alcoholism. 

death-like   face  of  syncope,  the  emotional  quiet   of 

bi i  forms  of  mild  hysteria,  and  the  distortions  of  the 

graver  forms,  are  all  commensurate  illustrations  after 
their   kind.      It  will  often   happen,  however,  that  outside 


of    the   collective    evidence    of     the   face   there    ma. 

Bingli   feature  which  can  he  taken  as  a  competent  « 
apaii  from  other-  :  tin  eye,  nose,  mouth  and  teeth 
ami,  in  the  region  of  moic  general  ph\  siognomy,  th. 
ami  hands,  have  each  of  them  at  time-  important  infor- 
mation to  give. 

Eye.-   We  are  doubtless  in   the   habit   of  attributing 
man]   meanings  to  the  eye  that  belong   properly  to  the 
associated  action  of  the  lids  and  brow,  so  that  if-. 
associate  the  ("ye  from  the  mobile  region  in  which  it  is 
placed,  it  will  he  found,  apart  from  structural  disi 
have  hut  limited  expression.     It  i-  only  necessary  I 
ceal  the  rest  of  the  face,  as  with  a  mask,  to  realize  how 
much  we  depend  upon  th<  ories  lor  then 

tio 1 1  of  the  varying  expressions  and  emotions  with  which 
the  eye  itself  has  been  endowed.  Its  range  of  separate 
expression,  then,  is  not  great.  The  oblique  position  of 
.1  in  idiot-  and  imbeciles,  giving  to  the  eye  and 
..■  a  Mongolian  cast,  has  already  been  w 
as  a  lower  ethnic  reversion.  In  exophthalmic  goitre, 
Cravi  -  s  or  Basedow  'a  disease,  the  prominent  slain 
i-  pathognomonic.  It  is  easily  distinguished  from  the 
ordinary  Staring  eye,  a-  in  fear,  due  to  the  uncovei 
the  ball  from  the  action  of  the  lid-.  Changes  id'  th. 
junctiva  in  jaundice,  in  profound  anaemia,  and  as  the  re- 
sult of  increased  vascularity,  will  readil;  them- 
selves a-  part  of  a  general  condition;  and  the  i 
appearance  of  tin-  eye  in  cataract,  glaucoma,  pterygium, 
or  from  destructive  chan.  not  need  description 
here.  The  motor  changes  an-  more  numerous  and  mora 
demonstrative.  Clinically,  the  various  forms  of  strabis- 
mus, \\  hether  paralytic  or  due  to  spasm,  must  always  he 
separated.  As  any  disease  at  the  base  of  the  brain  may 
parah  ze  the  niu-eles  of  tin-  hall,  the  d  of  the  par- 
ticular lesion  must  rest  on  further  inquiry.  The  motor 
control  of  the  third,  fourth,  and  sixth  n<  rv  i  -  will  be  re- 
membered, as  to  probable  indication  both  of  the  locality 
of  the  disease  and  of  the  nature  of  the  disease  it-elf. 
Thus  paralysis  i  i  the  I  mrthnerve,  supplying  the  supe- 
rior oblique  muscle,  is  usually  due  to  syphilis,  and  im- 
pairment of  the  sixth,  supplying  the  external  rectus, 
when  in  combination  with  pati  hi  -  of  anaesthesia  in  the 
I  of  the  fifth,  is  said  to  b  live  of 
specific  lesion.  Habitual  deviations  of  the  head,  instinc- 
tively assumed  to  e..in!. at  the  results  of  errors  of  vision 
depending  on  ocular  paralysis,  will  often  suggest  the  as- 
sociated form.  Divergent  strabismus  may  generally  be 
taken  to  indicate  the  simple  release  of  a  visually  defec- 
tive eye  from  control  iii  the  absence  of  impressions. 

Tbe  pupils  are  dilated  in  syncope,  dyspnoea,  hysteria, 
hydrocephalus,  in  melancholia,  often  in  epilepsy,  and  by 
various  mydriatic  drugs.  In  paralysis  of  the  third  cra- 
nial nerve,  besides  ptosis  of  the  lid,  tin  rei-  moderate  dila- 
tation of  the  pupil,  the  two  constituting  a  well-known 
sign.  A  paralytic  condition  of  the  pupils  is  also  frequent 
in  locomotor  ataxia,  in  which  case,  though  contracting 
for  convergent  vision,  tin-  pupils  are  not  responsive  to 
light.  This  is  an  abolition  of  the  pupil  reflex,  and  con- 
stitutes the  Argj  ll-Robertson  symptom.  In  profound  al- 
coholic poisoning,  cerebral  apoplexy  and  concussion,  in 
uraemia,  ami  in  poisoning  by  opium,  the  pupils  are  more 
or  less  contra*  ted;  but,  except  in  the  narcotism  of  opium, 
where  the  pin-hole  pupil  is  found,  this  sign  alone  is  an 
insufficient  guide  to  diagni  sis.  Extreme  contraction  of 
the  pupils  w  id  be  nn  I  with  in  cases  of  haemorrhage  into 

ms  Varolii,  but  other  sigi  —  such  a-  the  i 
paralysis  of  thi-  lesion — will  serve  to  distinguish  it  from 
mere  opium  narcosis.  Unilateral  contraction  of  the  pupil 
w  ill  often  exist  w  here  there  i--  pressure  upon  the  cervical 
sympathetic,  from  aneurism  or  other  deep-seated  d 
of  the  neck.  The  two  forms  of  arcus  senilis,  the  fatty 
and  calcareous,  must  be  cart  fully  separated  ;  the  former 
raisi  s  a  question  of  fatty  degeneration  of  the  heart,  while 
the  latter  is  consistent  with  excellent  health,  and  may  fre- 
quently be  seen  in  the  cv  es  ot   hearty  old  men. 

\  -. . — The  instruction  to  be  gathered  from  tin-  non 
depends  mainly  upon. it-  shape  and  nutrition,  the  rapid 
action  of  the  ale  in  labored  breathing  being  the  chief 
exception.     The  damage  of  inherited  syphilis  may  leave 
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the  bridge  flattened,  or  the  thickened  ale  nasi  had  to  a 
conviction  of  struma.  A  monstrous  and  misshapen  nose 
is  a  common  inheritance  of  idiocy.  The  tuberous  nose 
of  the  drunkard  is  suspicious,  but  may  be  simulated  by 
disease,  as  in  hypertrophic  acne;  and  the  red  tip  in  women 
is  said  to  be  associated  with  indigestion  and  constipa- 
tion, and  frequently  with  pelvic  derangement.  The  nose 
"sharp  as  a  pen  "  is  a  contribution  by  Shakespeare  to  the 
Hippocratic  countenance.  It  may  be  noticed  here,  though 
of  no  significance,  that  the  nose  is  rarely  symmetrically 
placed,  or  rather,  that  there  is  usually  a  deviation  from 
the  straight  line  generally  to  the  right.  Whether  this  is 
determined  by  the  use  of  the  right  hand  for  casual  ser- 
vice is  uncertain,  though  probable. 

Ear. — Laycock'-'1  placed  great  stress  upon  the  develop- 
ment ol  the  external  ear  as  significant  of  a  corresponding 
condition  of  the  brain.  The  circulation  and  nutrition  of 
tin  tissues  of  the  ear  lobule  and  those  which  cover  the 
helix  he  conceived  to  commonly  coincide  with  similar 
stales  of  the  encephalic  tissue  ;  and  he  taught  that  the  de- 
velopment of  the  cartilage  of  the  external  ear  was  also  in 
relation  to  the  cranial  growth  of  the  individual.  The 
confluent  ear  and  adherent  lobule  he  pointed  out  as  often 
associated  with  cerebral  deficiency  ;  and  as  a  mark  of 
good  health  and  good  nutrition  he  openly  preferred  the 
well-marked  ear  as  a  general  guide.  As  an  index  of  the 
state  of  the  circulation  it  is  certainly  a  valuable  aid.  but 
it  must  be  remembered  that  the  car  is  much  more  ex- 
posed to  the  influence  of  the  outside  temperature  than 
the  lips,  and  so  far  this  evidence  is  the  less  reliable.  As 
an  indication  of  gout  the  ear  may  reach  a  diagnostic 
value  in  its  tense,  red,  and  shining  skin,  or  from  the 
presence  of  small  concretions,  otoliths,  beneath  the  skin 
of  the  helix.  Of  lesser  moment,  but  generally  accepted 
as  distinctive,  is  the  "insane  ear,"  which  has  shrivelled 
and  withered  after  the  effusion  of  haematoma  auris. 

Teeth. — Attention  has  been  called  to  the  diagnostic  im- 
portance of  indications  afforded  by  the  teeth,  chiefly 
through  the  observations  of  Hutchinson  in  congenital 
syphilis.  The  characteristic  malformation  is  in  the  upper 
central  incisors,  and  consists  "in  a  dwarfing  of  the  tooth. 
which  is  both  narrow  and  short,  and  in  tin;  atrophy  of 
its  middle  lobe."  The  lower  incisors  are  left  narrow  anil 
peg-like.  The  notch  in  the  upper  incisors  is  thus  verti- 
cal, and  not  horizontal.  Any  severe  arrest  of  develop- 
ment in  the  early  nutrition  of  the  permanent  teeth  may 
produce  the  horizontal  furrowing,  as  we  see  it  upon  the 
nails  after  illness,  and  sometimes  the  teeth  are  deeply 
pitted  ;  but  these  marked  and  craggy  teeth  must  not  be 
confounded  with  those  showing  the  crescentic  notch, 
a  condition  absolutely  diagnostic  of  inherited  syphilis. 
Early  decay  or  loss  of  the  teeth  is  both  a  sign  and  cause 
of  unsound  health,  and  may  signify  one  of  the  various 
Cachexia?.  It  is,  of  course,  necessary  in  any  observation 
of  the  teeth  to  be  assured  that  they  are  not  artificial. 

Additional  or  corroborative  information  of  disease  may 
be  gathered  from  other  portions  of  the  face,  and  thiswiil 
happen  chiefly  in  diathetic  conditions.  The  broad. 
square,  prominent  forehead  of  rickets,  with  its  tracery 
of  veins  under  the  transparent  skin  ;  the  arborescent  vas- 
cularity of  the  cheeks  that  tells  of  gout  or  atheroma  ; 
the  tortuous  temporal  artery  of  habitual  cerebral  conges 
tion,  often  seen  in  the  student,  or  perhaps  significant  of 
arterial  wall  change ;  the  pigmentation  of  the  lids  and 
areola  about  the  eyes  in  pregnancy  and  menstrual  dis- 
order ;  the  full  lips  of  struma,  and  the  coarsened  mouth 
of  sensual  indulgence,  are  opportune  testimony  in  one 
way  or  another.  Explanation  of  oedema  of  the  face, 
whether  distributed  or  confined  to  the  loose  areolar 
tissue  of  the  eyelids,  should  be  sought  generally  in  car- 
diac, renal,  or  liver  disease — less  frequently  in  simple 
anaemia — or  some  obstruction  to  the  venous  circulation 
within  the  chest,  as  from  an  aneurism,  or  glandular 
swelling  in  the  mediastinum.  The  equal  encroachment, 
as  to  dependent  and  non-dependent  parts,  will  serve  to 
distinguish  the  puffiness  of  myxcedenia. 

The  whole  field  of  facial  expression  is  most  interesting, 
productive,  and  worthy  of  thoughtful  study.  Testimony 
as  to  its  value  is  strongest  from  those  who  have  been  the 


most  diligent  and  capable  observers.  "It  is  occasion- 
ally," says  a  distinguished  teacher,--  "almost  our  sole 
dependence  in  diagnosis.  Through  it  we  soiih  times  rec- 
ognize the  existence  of  pain,  mental  anxiety  or  de- 
pression, insanity,  and  even,  in  a  general  way'  pectoral 
or  abdominal  disease,  when  other  signs  are  cither  want- 
ing, obscure,  or  not  available.  In  the  cases  of  children, 
of  the  insane,  and  of  persons  who  may  lie  disposed  to 
deceive  US,  it  is  a  particularly  valuable  resource.  .Many 
diseases  are  attended  with  a  characteristic  asp<  ctof  coun- 
tenance, which  will  often  be  recognized  by  the  experi- 
enced so  far  as  to  suggest  the  disease  to  his  mind.  But 
it  is  only  by  experience  and  close  observation  that  this 
power  is  attained." 

As  pails  of  the  surface  exposed  to  immediate  view,  the 
hands  and  neck  should  not  escape  the  attention  of  tin.' 
thorough  observer. 

Hands. — The  hands  may  betray  the  constitutional  con- 
ditions of  struma,  gout,  rheumatism,  or  phthisis.  To  the 
strumous  hand  the  slender  shafts  of  the  phalanges,  and 
the  exaggerated  epiphyses,  give  an  unsymmetrical  and 
coarse  appearance.  "  Such  was  the  list,"  says  Fothergill, 
"of  the  greal  lexicographer,  Dr.  Johnson,  who  also  had 
a  strongly  marked  strumous  face."  In  gout  the  deposit 
of  the  urates  in  the  joints,  or  the  inflammation  of  the 
sheaths  of  the  tendons,  produce  results,  from  enlarge- 
ment and  contracture,  that  are  characteristic.  The  so- 
called  "  clubbed  fingers"  may  occur  in  cardiac  disease 
or  in  phthisis,  but  the  latter  is  the  ordinary  association, 
as  the  result  is  one  of  waste.  In  myxoedema,  Sir  Wil- 
liam Gull  has  given  the  comparison  of ''spade-like"  to 
the  swollen  deformity  of  the  hands  ;  and  those  who  have 
seen  the  distortions  and  dislocations  produced  by  arthri- 
tis deformans,  need  not  be  reminded  of  the  grape-vine 
twisting  of  the  fingers  as  a  part  of  the  ruin  of  that  un- 
happy disease.  (See  Figs.  1574,  1575,  1576  in  vol.  iii.) 
The  irregular  and  purposeless  movements  of  the  fingers 
in  athetosis  are  said  to  be  diagnostic,  being  slower  than 
the  jerks  of  chorea,  and  not  mimicked  by  hysteria.  The 
gradual  flexion  and  extension  are  grotesque,  the  fingers 
occasionally  crossing  one  another,  and  looking  like  an 
"  automaton  pulled  with  strings,  or  the  movements  of  a 
boneless  limb,  such  as  tin  elephant's  trunk,  or  tin  anem- 
one's tentacle."  Charcot  has  abundantly  described  the 
flexed  hand  and  contracted  fingers  of  amyotrophic  scle- 
rosis, and  assigns  this  condition  to  a  lesion  of  the  pyra- 
midal tract.  The  "  main  en  griffe,"  or  bird-claw  hand,  a 
local  expression  of  progressive  muscular  atrophy  through 
the  wasting  of  the  interossei,  is  familiar  through  the  de- 
lineations of  Duchenne. 

Occupation  must  always  be  taken  into  account  in  any 
estimate  either  of  the  shape  of  the  hand  or  condition  of 
its  tissues,  ascertain  characteristic  disorders,  principally 
of  innervation,  are  produced  in  this  way.  The  wrist- 
drop of  saturnine  palsy  is  an  example  of  this  kind  ;  and 
the  cramps  and  pareses  of  penmen,  pianoforte  players, 
and  milkers,  will  naturally  occur  to  the  reader. 

Postures  of  the  hand  have  not  received  the  attention 
they  deserve,  being  for  the  most  part  expressive  rather 
of  general  nerve  debility  or  irritation  than  of  established 
disease.  Representations  of  this  kind  are  shown  in  the 
typical  positions  of  the  feeble  and  nervous  hand,  as 
drawn  after  Warner  (Fins.  1557,  1559,  in  vol.  iii.)  Ob- 
servations of  this  kind  are  useful  in  the  general  count  of 
vague  functional  debility. 

Nothing  can  be  added'  to  the  picture  drawn  by  Hippo- 
crates of  carphologia,  or  the  aimless  motion  and  waving 
of  the  hands  in  delirium  of  the  gravest  import.  "  1  have 
made,"  he  says,  "  these  observations  upon  the  move- 
ments of  the  hands.  In  acute  fevers,  in  peri-pneumonias, 
in  phrenitis,  and  in  headaches,  the  bands  moved  to  and 
fro  before  the  face,  seeking  in  the  void,  as  if  gathering 
bits  of  straw,  picking  at  the  coverings,  or  detaching 
objects  from  the  walls  of  the  room,  constitute  so  many 
Signs  of  a  fatal  termination."     And  they  do. 

Nkck. — The  neck  should  be  observed  both  as  to  its 
general  characteristics  and  the  evidence  of  its  surface. 
The  hitter  may  present  a  typical  thyroid  enlargement  or 
atrophy,  the  cicatrices  of  old  scrofulous  abscesses,  some 
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muscular  contraction,  or,  In  the  pulsation  of  its  arteries 
and  veins,  proof  either  of  aortic  or  tricuspid  regurgita 
li ..n. 

The  long  neck  is  sail  assoi  iated  w  itfa  the  "ex- 

piratory "  form  of  chest,  and  to  denote  a  want  oi  rigor, 
and  often  a  tendency  to  tubercle.  In  this  form  of  chest 
the  sternum  is  depressed,  with    n  of  the  upper, 

and  narrowing  of  the  lower,  intercostal  spaces  On  the 
other  band,  the  shorl  neck  carries  with  ii  an  assurance  of 
robu  ii   its  relation  to  the  "inspiratory" 

chesl  .  there  being,  however,  an  idea  that,  owing  to  the 
close  approximation  of  the  brain  to  tin-  heart,  and  the 
additional  strain  upon  the  cerebral  vessels  due  to  this  con- 
dition, the  shorl  neck  rendi  possi  jsor,  in  later  lifeat 
:  prone  to  the  dani  -  plexj  It  would  ><■<  m 
wiser,  as  to  this  latter  tear,  if  the  association  i-  well 
determined,  to  refer  it  rather  to  the  tissue  conditions 
accompanying  1 1  *  i  —  configuration  than  to  the  action  of 

dj  nan 

Posi  i  i;i  \  oluntarj  postures,  in  a  medical  sense,  are 
chieflj  protective.  Thai  is,  the]  are  assumed  to  procure 
physical  relief.  Of  this  kind  an-  the  modified  upright 
positions  which  the  patient  instinctively  seeks  in  car- 
diac or  pulmonary  embarrassment,  sitting  supported  in 
id.  bed,  or  even  in  extremity  upon  a  chair,  with  the 
head  resting  in  front.  So  with  any  disease  thai  impedes 
ich  as  the  pressure  oi  an  aneurism,  or  the 
encroachment  of  abdominal  dropsj  ;  the  respiratory  need 
demands  a  position  in  which  the  accessory  muscles  may 
act  freely.  The  round  and  raised  Bhoulders  of  the 
asthmatic  and  emphysematous  arc  fixed  by  this  expira- 
tory habit.  The  position  characteristic  of  acute  peri- 
toneal pain  is  eminently  protective,  the  patient  lying  on 
the  Lack,  with  knees  drawn  up,  in  the  effort  to  relax  the 
tension  of  the  abdominal  muscles  and  walls.  In  unila- 
teral disease  of  the  lung,  the  decubitus  is  ordinarily  upon 
the  affected  side,  and  the  position  of  great  prostration  is 
marked  by  the  inability  to  maintain  even  the  slight 
angle  upon  the  pillow. 

Postures  enforced  by  convulsive  or  paretic  disease  are 
likely  to  be  striking  and  effective,  owing  to  their  plain 
departure  from  what  may  be  considered  the  ordinary 
state  of  equilibrium,  or  of  emotional  attitude.  Occasion- 
ally there  seems  t"  be  a  dramatic  or  purposive  clement  in 
some  of  the  postures,  as  in  the  crucifixion  attitude  of  hys- 
tero  epilepsy  —a  quality  thai  will  be  found  lacking  in  the 
forms  of  pure  tetanoid  rigidity  :  and  the  presence  or  ab- 
sence of  this  element  will  he  duly  suggestive.  In  sharp 
contrast  to  the  alternating  postures  of  convulsion  are 
the  petrified  or  frozen  attitudes  of  catalepsy,  where  the 
limbs  retain  any  position  in  which  they  may' lie  placed — 
a  state  of  "  plastic  rigidity,"  as  it  has  been  called.  Par- 
alysis of  a  limit  or  side  will  destroy  symmetry  both  of 
form  and  movement,  and  positions  will  be  sought  which 
at  the  same  time  compelled  and  protective.  The  pe- 
culiar " climbing  the  thighs,"  to  which  the  victims  of 
pseudo-hypertrophic  paralysis  resort  in  their  efforts  to 
resume  an  upright  position,  and  their  method  of  balanc- 
ing when  cr.ci.  are  among  the  attitudes  absolutely  path- 
i  Ither  neuroses  arc  prolific  in  transitory  ex- 
pressions  of  posture,  picturesque,  but  of  no  diagnostic 
value. 

Gaits  A.s  might  be  anticipated,  we  must  look  to 
those  whose  walk  has  been  altered  by  brain  or  spinal 
disease  for  the  typical  gaits.  Necessarily,  they  are  most 
characteristic  of  lesions  of  the  cord,  and  depend  upon 
or  certain  of  their  peculiarities.  The 
im -dilution  of  locomotor  ataxia  tinds  ample  expres- 
sion in  the  Bufferer's  urait.  Loss  ,,f  cutaneous  sensibility, 
and  the  necessity  for  supplementary  control,  require  the 

ataxic  to  keep  his  eyes  upon  his  feet,  or  upon  the  ground 

immediately  in  front.  Supported  by  two  canes,  he 
moves  with  slow,  deliberate,  bul  unequal  and  jerking, 

-.  the  knee  stiiY.  the  point  of  the  loot  thrown  forward, 
and  the  heel  brought  down  with  a  stamp.  lie  is  nn- 
Btead]  .  lioi   in  his   head,  hut  in  his  legs, 

In  the  earlier  stages  of  spastic  paralysis,  while  the 
patient  is  still  able  to  walk  about  without  the  aid  of  sticks, 
the  -ait  is  nude  extremely  peculiar  through  a  combina- 


tion of  leg  paresis  wit),  rellex  spasm  of  the  mu» 
the  calf.  The  feet  seem  to  cling  to  the  ground,  and  lilt 
leg  is  moved  as  a  whole  by  raising  the  pelvis.  Tie 
is  a  singular  hopping  elevation  ol  the  entire  body,  the 
patient  leaning  heavily,  lirst  upon  one  stick  .„„]"  i\lvn 
upon  the  other,  and  seeking  to  aid  the  lifting  of  the  trunk 
by  the  movement  of  his  arms.  \  variety  of  this  Miff 
spa-tic  gait   is  seen  in  the  "  high  actioi  quine," 

in  which  there  is  an  effort  as  if  to  flex  the 
thigh  on  the  abdomen  at  each  sU  p. 

The  paretic  or  paralytic  gait  is  the  outcome  of  n. 
lesB  extensive  palsy  of  the  lower  extremities.  It  is  char- 
ai  teri/ed  by  snuffling  :  the  tip  of  the  fool  drags,  and  the 
sol.-  is  planted  awkwardly,  usually  with  its  outel 
first  :  the  knee  is  raised  high  or  drawn  along  in  ■ 
tended  position.  The  patient  stands  quietly,  tottet 
little,  bni  .in  i,  falls  if  left  unsupported. 

The  festination  or  propulsive  gait  of  |  igitant 

is  an  exact  fulfilment  of  its  name.  There  is  notable  hesi- 
tation before  a  start  is  made,  then  a  few  deliberaU 
ending  in  an  increasing  hurry,  as  if.  as  the  phrase  is.  the 
patient  was  endeavoring  "  to  catch  up  with  his  centre  of 
gravity."  The  whole  proceeding  may  end  in  a  fall,  or 
collision  with  the  wall,  or  some  object  about  the  room. 

The  so-called  "cerebellar  gait,"  in  which  the  feel  arc- 
widely  spread  apart   for  support,  and  the  movement  is 
ring    from    the    accompanying  vertigo,  has   i„en 
shown  by  Nbthnagel   to  depend    upon    disease,  chiefly 
tumor,  of  the  middle  lobe  of  the  i  erebcllum. 

This  list  of  the  signs  which  disease  displays  either  ha- 
bitually or  casually  is  far  from  exhaustive.  There  are 
many  changes  of  the  surface  and  manner  which  the  re- 
collection ol  the  exanthema,  the  skin  hypertrophies,  and 
anasarcas  will  recall,  but  whose  extended  discussion  is 
not  now  profitable.  'flu  re  is  no  intention  to  produce  a 
morbid  panorama,  but  the  effort  is  rather  to  connect  the 
individual  w  ith  certain  forms  of  fundamental  diathetic 
influence,  which  are  conceived  to  determine  much  of  his 
structure,  as  well  as  his  conduct  under  the  stress  of  spe- 
cial disease  liabilities  ;  his  compromises,  jf  you  will,  with 
acquired  tendencies,  and  the  probable  cause  of  ultimate 
failure,  and  beyond  this,  to  give  such  portraits  of  mor- 
bid conditions  as  may  be  n  adily  recognized.  All  this  is 
a  sign-language,  not  regulated  by  any  conscious  intelli- 
gence, and  therefore  difficult  to  formulate,  but  which 
after  use  will  clear  itself  of  much  ambiguity,  and  fall 
readily  within  the  order  of  physical  diagnosis. 

If  it  were  required  to  set  apart  and  appraise  thoaa 
signs  of  medical  physiognomy  likely  to  be  of  m<  - 
vice  to  the  practitioner  in  that  general  estimate  of  the  pa- 
tient that  precedes  a  minute  inquiry — the  coup-dint 
i. '/.as  it  has  been  aptly  termed — the  characteristics  of  the 
main  hcreditable  diatheses  should  be  selected  as  of  most 
immediate  and  suggestive  value.  They  will  not  always 
be  superficially  distinguished,  but  they  will  be  found 
such  ready  interpreters  of  complex  conditions  as  to  re- 
ward a  search  behind  more  intrusive  phenomena.  An 
obstinate  bronchitis  may  thus  be  found  to  rest  upon  u 
underlying  tendency  to  gout,  or  allied  lithamie  condi- 
tion, and  appropriate  treatment  will  be  at  om  e  suggested. 
It  is  the  relation  of  soil  to  production. 

It  is  often  urged  that  the  physical  portraits  of  diatheses 
arc  overdrawn,  that  they  are  diagrammatic,  and  rep- 
resent rather  the  extremes  of  configuration  and  attri- 
butes than  the  desirable  and  serviceable  means.  This 
objection  may  be  true  as  to  the  individual:  it  is 
not  true  as  to  the  race.  The  delineation  of  si ruma.  for 
instance,  expresses  the  most  general  and  constant  of 
those  traits  which  in  any  selected  individual  will  have 
1.  ss  range  and  less  precision.  So  with  the  other  diathe- 
ses. And  it  is  precisely  here,  and  as  an  aid  in  fixing  the 
images  of  these  class  conditions,  that  the  composite  por- 
traiture of  Francis  Galton **  seems  to  offer  its  greatest 
usefulness.  In  the  disappearance  of  the  individual,  and 
the  reinforcement  of  common  attributes,  we  gel  a  resul- 
tant, air  "'<  famiUe,  that  is  truly  a  ••generic  portrait." 
Pictorial  statistics  Galton  calls  them.  The  application 
of  this  method  to  the  consumptive  and  criminal  face  "s 
has  already  given  most  instructive  results,  and  it  is  reason- 
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able  to  hope  that  we  may  get  helpful  portraits  of  tin- 
various  diathetic  countenances,  the  myopathic  face,86  the 

face  of  epilepsy,  of  chorea,  of  idiocy,  of  mania  or  melan- 
cholia, and  the  many  nervo-muscular  conditions  which 
in  large  hospitals,  asylums,  or  reformatories  repeat  them- 
selves in  such  numbers  as  to  be  available  for  research  of 
this  sort. 

It  is  not  necessary  to  renew  here  the  argument  for  the 
recognition  of  temperaments,  or  to  assert  their  relation 
to  our  present  inquiry.  It  is  perhaps,  as  Finlayson  !1  says, 
an  effort  "to  pour  the  new  wine  of  physiology  and  pa- 
thology into  old  bottles."  The  usefulness  of  the  exertion 
cannot,  however,  be  questioned,  although  the  results  may 
be  spurious  or  elusive.  Still  it  is  clearly  material  whether 
we  take  a  man's  endowment  as  clear  of  debt  to  any 
morbid  tendency,  or  with  certain  defined  inherited 
burdens.  In  the  latter  case,  and  dealing  with  diathesis, 
we  are  fairly  on  firmer  ground.  As  to  the  persoualily 
of  gout  and  struma,  there  is  little  doubt  or  discussion. 
Their  somatic  types  are  well  defined,  and  their  tendency 
to  reproduction  in  offspring  very  great,  probably  fifty 
per  cent.  In  alliance  with  other  types  they  are  more  apt, 
to  dominate  than  to  be  submerged.  The  personalities  of 
the  bilious  and  nervous  diatheses  arc  not  so  well  bounded, 
and  their  tendencies  are  more  to  functional  deviation 
than  to  change  of  structure.  Predominant  innervation 
of  the  one  and  the  predominant  carbon  excretion  of  the 
other  have  their  gradients  on  the  one  side  to  the  various 
neuroses,  and  upon  the  other  to  disorders  of  digestion  and 
defects  of  assimilation.  So  much  may  fairly  be  advanced, 
and  the  importance  of  so  much  will  be  found  of  practical 
significance.  Doubt  may  fairly  be  expressed  as  to  the 
value,  or  rather  as  to  the  propriety,  of  admitting  a  lymph- 
atic type  to  special  distinction.  Its  separation  from 
struma,  either  as  to  the  structure  of  the  class  or  the 
behavior  of  its  tissues,  is  so  debatable  that  the  territory 
may  be  considered  in  common.  Too  much  differentiation 
in  the  matter  of  diathesis  is  unwise.  The  tendency  to 
erect  separate  types  out  of  the  composites  of  the  pre- 
dominant forms  is  attractive  to  some,  but  should  be  re- 
sisted as  leading  to  obscurity,  and  a  ready  escape  from 
definition  into  evasive  and  transient  conditions.  It  is 
not  easy  to  overestimate  the  clinical  service  of  an  insight 
into  the  physiognomy-  of  diathetic  disease,  whether  for 
the  ends  of  treatment,  the  detection  of  feigned  or  con- 
cealed disorder,  or  for  such  specialized  work  as  falls  to 
the  lot  of  the  examiner  for  insurance.  It  is  the  product 
of  research,  and  correction  of  results  by  other  physical 
diagnosis,  in  its  nature  supplementary,  and  often  a  critic 
of  the  conclusions  reached  by  more  formal  methods. 

Beyond  this  penumbra  of  diathesis  we  have,  as  has 
been  briefly  shown,  a  multitude  of  local,  regional,  and 
general  disorders,  with  more  or  less  complete  and  char- 
acteristic physiognomies,  the  varied  tints  of  the  skin 
in  the  cachexia?  and  in  visceral  disease,  the  facial  expres- 
sions of  cerebral,  thoracic,  and  abdominal  derangement, 
alterations  of  nutrition,  spasms,  tremors,  significant 
attitudes,  and  gait.  To  these  might  be  opportunely  added 
a  consideration  of  the  relative  height  and  weight  of  the 
bodv  as  a  test  of  its  physiological  condition.  Any  one 
of  the  indications  afforded  by  "these  signs  maybe  as  con- 
clusive of  structural  disease  as  the  most  valuable  and 
credited  physical  indication. 

We  have,  then,  in  the  study  of  medical  physiognomy, 
to  consult  many  contributory  forces,  racial  proclivities, 
the  pressure  of  inheritance,  the  influence  of  sex,  occupa- 
tion and  social  condition,  and,  finally,  to  deal  with  spe- 
cial expressions.  It  has  been  well  said  that  "the  accu- 
rate observation  of  many  combined  influences,  native  and 
accessory,  which  must  furnish  the  interpretation  of  much 
of  the  behavior  of  the  individual  in  illness,  has  been 
called  the  stumbling-block  of  practice,"  and  that  it  were 
better  to  make  it  "  the  touch-stone  of  medical  skill."5 
No  contribution  to  this  accuracy  is  worth  more  than  a 
recognition  of 
cessory  forces. 


recognition  of  the  outward  signs  of  these  native  and  ac- 
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Despite  Sydenham's  assertion  that  it  makes  no  differ- 
ence in  the  phenomena  of  a  disease  whether  Socrates  or  a 
simpleton  is  sick,  the  fallacy  is  a  matter  of  the  simplest 


experience.  No  such  equality  can  be  admitted  mentally 
or  physically,  and  we  must  learn  to  distinguish  the  physi- 
ognomy of  the  one  from  the  other.  This  knowledge  is 
within  reach  ;  and  in  the  restricted  sense  that  the  simile 
implies  the  inheritance  of  the  man,  the  use  to  which  this 
endowment  has  been  put,  and  the  way  in  which  he  has 
acquitted  himself  under  inherent  and  acquired  tendency, 
we  may  accept  from  the  exalted  imagery  of  Swedenborg 
the  illustrative  lesson,  that  "a  man  writes  his  life  in  his 
physique,  and  thus  the  angels  discover  his  autobiography 
in  his  structure." 

A  few  words  as  to  the  bibliography  of  this  subject, 
upon  which  the  purely  separate  treatises  an;  few.  Of 
the  first  rank  are  the  lectures  of  Dr.  Thomas  Laycock,  on 
the  "Physiognomical  Diagnosis  of  Disease,"  in  the  Med 
intl  Times  <(inl  Gazette,  1862,  vol.  i.,  and  the  "  Medical 
Observation  and  Research  "  of  the  same  author.  Fother- 
gill  has  extended  a  similar  treatment  in  "  Semeiology," 
part  I.  of  his  "  Aids  to  Diagnosis,"  in  his  "  Maintenance 
of  Health,"  and  the  "  Principles  of  Therapeutics."  Re- 
strictions and  cautions  as  to  Dr.  Laycock's  conclusions 
are  ably  presented  by  Hutchinson  in  the  "  Pedigree  of' 
Disease,"  embracing  six  lectures  on  "Temperament, 
Idiosyncrasy,  and  Diathesis,"  London,  1884;  New  York, 
1885  ;  and  further  by  Finlayson,  in  the  opening  chapter- 
of  his  "Clinical  Manual,"  London,  1886,  upon  the 
"  Physiognomy'  of  Disease."  Dr.  George  Corfe,  in  the 
Medical  Times  and,  Gazette,  lsiiT,  vol.  i.,  has  recorded  his. 
"  Observations  on  a  New  Method  of  Illustrating  Diseases, 
by  Physiognomic  Portraits  ;  "  and,  finally,  the  "  Kranken 
Physiognomik  "  of  Baumgartner,  Stuttgart,  1842,  has  at- 
tached eighty  colored  plates  of  more  or  less  value.  On 
the  closely  allied  subject  of  temperament,  we  have  Ga- 
len's "  De  Temperament  is  ;  "  a  section  by  Wilks,  in  his 
paper  on  tin:  "Nature  of  Disease,"  "Guy's  Hospital  Re- 
ports" for  1869;  a  series  of  articles  by  Dr.  Southey  in 
the  Lancet  for  18is,  vol.  i.;  one  by  Dr.  Prichard,  in  the 
"Cyclopaedia  of  Practical  Medicine;"  Drs.  Forbes, 
Tweed,  and  Conolly,  vol.  iv.,  London,  1835,  and  one 
by  Dr.  Ord,  Quain's  "  Dictionary  of  Medicine,"  New 
York,  1885,  pp.  1596,  1597.  Of  much  direct  and  collat- 
eral interest  will  be  found  the  researches  of  Charcot  and 
Richer,  in  facts  of  cerebral  automatism  ;  of  Duchenne,  in 
the  Mechanism  of  Physiognomy;  Darwin's  "Expres- 
sion of  the  Emotions  in  Man  and  Animals  ;  "  Warner's 
"Physical  Expression  ;"  the  essays  of  Sir  Charles  Bell 
on  the  "  Anatomy  and  Philosophy  of  Expression  ;  "  and 
the  work  of  Lavater  upon  "Physiognomy."  Composites 
Portraiture  and  Photography,  in  their  medical  applica- 
tion, arc  treated  by  Mahomed  and  Gallon  in  "  Guy's 
Hospital  Reports"  for  18S1  ;  at  length  in  Gabon's  "In- 
quiries into  Human  Faculty  ;  "  and  there  is  some  instruc- 
tive work  upon  the  "  Criminal  Face,"  by  Dr.  H.  D.  Wey, 
physician  to  the  New  York  State  Reformatory,  in  the 
report  of  that  institution  for  1886,  printed  in  January  of 
this  year.  Reports  of  medical  examiners  in  life  insur- 
ance, as  to  recognition  of  diathesis,  and  works  on  anthro- 
pometry in  relation  to  growth  and  weight,  will  suggest 
themselves  as  of  value.  Dallas  Bache. 

1  Clinical  Lectures  on  the  Physiognomical  Diagnosis  of  Disease,  Med. 
Times  and  Gazette,  Lond.,  ISO.  a  Op.  cit. 

3  Medical  Diagnosis,  pp.  81,  22.     Birmingham  Co.,  188). 

4  Pedigree  of  Disease,  pp.  a.  4. 

6  Pepper's  S\stcni  of  Medicine,  vol.  ii.,  p.  244. 
«  Semeiology.  1SS4.  p.  II. 

7  Keenan  :  journal  of  Mental  and  Nervous  Diseases,  April  and  May, 
1886.  B  Op.  eit..  pp.  12,  13. 
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PICROTOXIN  (Picrotoxinum,  I  .  -  Ph  i  The  neu- 
tral crystalline,  active  principle  of  the  seed  of  Anamirta 
paniculate  Cnlebi  I  I  Coceului  Wright  '/•  im  ermutn 
i '  ■  I  ■  •         i  lrd<  i     \feni «/..  /  maeea      This  Is  a 

large,  coarse,  woody  vim  .  ascending  into  the  tallest  ti 
with  thick  Btem  and  bran*  ties,  covered  with  a  furrowed, 
corky,  grayish  bark.  Leaves  alternate,  heart-shaped, 
rather  thick,  and,  including  the  petiole,  a  fool  or  more 
long  (thirty  centimetres),  The  petioles,  which  make  about 
one-third  of  the  length,  are  thickened  and  more  or  less 
curved,  and  prehensile  a)  each  end.  The  Bowers  are 
small,  dioecious,  and  regular;  ihev  grow  in  long,  lax, 
pendent  panicles,  often  from  the  older  branches,  They 
list  oi  q  calyx  of  six  Bepals,  surrounded  by  a  few 
bracts  (outer  Bepals?);  no  petals.  Stamens  in  the  male 
flowers  numerous,  united  below  in  a  short  column,  ab< 


Fio.  9881.— Flowering  Branch  (Mali-)  of  Anamirta  Coccnlns.     (Baillon.) 

spreading  in  adense  head  of  anthers ;  in  the  female  flow- 
ers the  stamens  are  rudimentary.  Pistils  in  the  female 
flowers  three,  one  relied.  <  me  or  two  of  the  carpels  fre- 
quently fail  to  ripen. 

The  fruit  is  a  hard  and  woody  drupe,  about  a  centimetre 
across  (two-fifths  of  an  inch),  purple  when  fresh,  but 
grayish-brown  and  slightly  shrivelh  a  when  dry.  of  round- 
ish shape,  but  with  a  curved  axis,  as  shown  by  the  scar 
and  the  base  of  the  Btyle  being  near  together,  as  well  as 
by  its  section  (sec  Pigs,  2882  and  2888).  Ii  bears  a  remote 
resemblance  to  the  fruit  of  the  Baj  i  Laurua  nobilit  Linn.), 
and  id  Orange-berries,  but  the  slightest  examination  is 
sufficient  to  distinguish  them.  Seed  globular  or  reni- 
form,  « iih  a  slender,  curved  embryo  surrounded  by  albu- 
men. This  vine  is  a  native  of  India,  and  elsewhere  in 
Southern  Asia,  Cej  Ion,  the  Malay  Islands,  etc,  Ii  is  also 
cultivated.     'The  fruits  •  dit  l.<- 

dei  Med  i  are  a  considerable  article  of  trade  in  the 
Bast,  and  are  Baid  to  be  employed  by  fish  catchers.  They 
.are  also  constantly  present   m  the  wholesale  stores  in 


England  and  this  country,  where  they  are  secretly  em 
ployed  in  beer,  making  it  more  exciting  and  intoxicating. 

This  poison  does  not  appear  to  have  been  known  from 
a  very  remote  period  in  Europe  (1528.  Fliirkiger,  P 

/'  •        but  is  probably  of  very  ancient  use  la 

parts  of  Asia.  It  has  never  had  much  employment  in 
medicine,  and  is  scarcely  used  at  all  in  this  country  even 
now. 

(  ohposi  riON.— The  hitter  taste  of  Cocculus  Indicui  is 
entirely  due  to  the  seed,  which  alone  contains  its  princi- 
pal derivative,  pierotoxin.  This  is  thus  described  in  the 
last  edition  of  the  Pharmacopoeia,  where  it  is  for  the  first 
time  officinal:  "Colorless,  flexible,  shining,  prismatic 
crystals,  permanent  in  the  air;  odorless,  having  a  verjj 
bitter  taste  and  a  neutral  reaction.  Soluble  in  one  bun- 
dled  and   fifty  parts  of  wall  r.  and  in   three  parts  of  alco- 


I'kj.  9SS9. — Cocculos  Indieus  riant.     Btaminate  flower,  whole  and  in 

on.) 

hoi  at  15   C.  (59°  P.);    .     .     .     also  soluble  in  acids  awl 

in  solutions  of  the  alkalies.  When  heated  to  about  300* 
<  .  (892  P.)  the  crystals  melt,  forming  a  yellow  liquid. 
When  healed  on  platinum  foil  they  <  liar  and  are  finally 
completely  dissipated,"  etc.  About  one  and  a  half  per 
cent,  can  he  obtained.  The  pericarp  contains  about  two 
per  cent,  of  two  tasteless,  non-poisonous,  crystallizabla 
substances,  menttpermitt&nd paramenupermin  (the  latter 
doubtful),  and  the  seeds  also  contain  fifteen  per  cent  of 
fat,  which  is  used  (in  India)  for  candles  and  similar  pur- 
poa  b. 

Action  and  Use. — As  above  implied  Pierotoxin  is  a 
very  active  poison.  Nearly  all  formsof  animal  life  are 
affected  by  it.  Fishes,  frogs,  Guinea-pigs,  rabbits  sue* 
ciMiili  to  a  dove  of  one  or  two  cent i  grams,  birds  are  still 
more  sensitive.  The  principal  symptoms  are  convulsion*, 
both  epileptiform  and  tetanic,  stupor,  and  slowing  of  the 
pulse.  Fishes  poisoned  with  it  perform  by  spells  wrig- 
gling  and  spiral  motions ;  frogs  have  loss  of  voluntary 
motion-,  convulsions,  and  a  peculiar  inflation  of  the  ab- 
domen ;  dogs  suffer  salivation,  restlessness,  vomiting,  etc., 
with  nutatory  and  spiral  motions,  etc.  ;  in  man  dizziness, 
siupor,  vomiting,  and  inflammation  of  the  stomach  have 

occurred.  From  the 
above  and  other  obser- 
vations it  is  evident  that 
the  principal  poisoning 
power  of  Pierotoxin  is 
directed  against  the  me- 
dulla, spinal  cord,  and 
cerebellum  and  cere- 
brum. It  resembles 
strychnine  in  part,  but 
adds  to  the  action  of  that 
poison  its  stupefying  and  heart-slowing  power.  The 
original  use  of  Cocculus  was  to  poison  fishes.  This  was 
done  cither  by  distributing  it  in  water  or  mixing  it  with 
bait,  when  the  tish  died  and  rose  to  the  surface.  Their 
meat  is  said  to  be  dangerous  unless  they  are  emptied  of 
the  poison  promptly  after  death.  It  is  said  to  be.  one  of 
the  ingredients  of  some  variety  of  curare.  Ii  is  also 
occasionally  as  a  vermin  (rats,  birds,  etc.)  poison.  Its 
medical  employment  is  exceedingly  limited.  It  has  been 
recommended  in  paralysis,  epilepsy,  chorea,  hystero-epf" 
lepsy,  etc.,  but  lias  not  been  very  successful.  As  a  re- 
tarder  of  the  pulse  it, might  be  thought  of,  but  we  have 
already  several  safer  remedies  tor  this  purpose.  It  has 
been   used   locally  in   some   culaneou-   diseases,  and  as  a 

parasiticide,  the  latter  in  ointment,  but  it  has  no  advantage 
for  this  purpose  over  le--v  dangerous  substances, 
vulsions  and  death  have  followed  its  application  to  the 


Fio.  2SS3.— Fruit  nf  Coccnhu  Indieus. 
Whole  and  in  section.     (Baillon.) 
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Picrotoxin. 
Pigmentary* 


head  "  (Brunton) ;  from  one  to  two  per  cent,  of  Picrotoxin 
in,  say  petrolatum,  is  of  sufficient  strength  for  pediculi, 
etc.,  if  it  is  desired  to  use  it.  Dose,  from  one  to  ten  mil- 
ligrams (gr.  /„-  to  gr.  4). 

Allied  Plants. — See  Pareira. 

Allied  Drugs. — Kerosene  oil  is  an  efficient  and  safe 
application  to  the  head  for  lice  ;  so  are  alcohol,  weak  so- 
lutions of  corrosive  sublimate,  etc.,  for  pediculi  pubis  the 
old  Mercurial  Ointment  is  not  excelled.      11'.  P.  Bolles. 

PIGMENTARY  METAMORPHOSIS.  Syn .:  Pigmen- 
tary degeneration  or  infiltration,  pigmentation,  chroma- 
tosis. 

Definition. — A  pathological  process  consisting  in  a 
deposit  of  coloring  matter  in  a  locality  where  it  is  not 
usually  present,  or  in  excessive  quantity  in  regions  where 
pigment  normally  exists. 

Classification. — Basing  the  classification  upon  the 
origin  of  the  coloring  matters  involved,  three  kinds  of 
abnormal  pigmentation  are  generally  recognized.  These 
are  the  hematogenous,  the  biliary,  and  the  extraneous — 
the  pigments  being  severally  derived,  as  the  terms  indi- 
cate, from  the  blood,  from  the  bile,  or  from  sources  for- 
eign to  the  organism. 

Description. — Hematogenous  pigmentation  is  be- 
lieved to  be  due  to  a  metamorphosis  of  the  coloring 
matter  of  the  blood.  This  substance,  called  hsematin, 
exists  in  the  blood  in  combination  with  the  albuminate, 
globulin,  forming  the  important  oxidizing  agent  of  the 
red  corpuscles,  hemoglobin.  Hemoglobin,  when  set 
free  by  a  destruction  of  the  corpuscles,  readily  dissolves 
in  the  plasma,  and  is  therefore  readily  separated  into  its 
component  elements  and  carried  off  in  the  circulation. 
On  this  solubility  depends  to  a  great  degree  the  removal 
from  the  tissues  of  blood-extravasations.  A  destruction 
of  corpuscles  and  consequent  liberation  of  hsematin  may, 
however,  take  place  within  the  blood-vessels.  The  col- 
oring matter,  while  it  remains  fluid  in  the  tissues,  gives 
to  them  a  more  or  less  uniform  yellow  or  orange  color. 
This  is  observed  in  the  so-called  hematogenous  jaundice, 
a  phenomenon  which  is  frequently  known  to  accompany 
the  absorption  of  large  extravasations,  and  is  sometimes 
to  be  inferred  as  having  taken  place  in  cases  of  icterus 
which  occur  in  the  absence  of  the  indications  of  an  ab- 
sorption of  bile-pigment.  The  exact  chemical  nature  of 
this  diffused  pigment  has  not  been  determined  ;  but  it  is 
supposed  to  be  hsematin  or  its  derivative,  although  the 
urobilin  of  the  urine  has  also  been  found  increased,  lead- 
ing some  to  infer  the  presence  of  true  bile-pigment. 

The  changes  of  color  which  are  constantly  observed  in 
superficial  extravasations,  especially  those  of  the  skin, 
correspond    to    changes  . 

which  occur  in  the  he-  -    ^ 

moglobin  of  the  red  cor-  "— j 

puscles.  These  have  been  ^  mLJ      ^* 

submitted   to    careful—  a   |g  m     $ 

microscopical  examina-  *  .  .» 
tions,  but  the  results  have  .'  t  0 
not  been  invariably  the  * »  _ 

same.      It  is  asserted,  on  -     /■    n  ^-J      »  ~rfa" 

the  one   hand,  that   the  ^~   u        *^V^ 

coloring   matter  escapes  *^fl      *x  fife  ^TJ 

from  the  corpuscles  and  ^,A.    SM^J**  "♦'*»» 

appears  first  as  a  diffused  'mBp^'®  J^  * 

pigment,  becoming  incor-  ^F^ 

porated  with  the  circu-  fig-  2884.— Crystals  of  Haematoidin. 
lating  fluids  or  entering  (Frey.) 

the  surrounding  fixed  tissues.  This  view  has  for  its  basis 
the  fact  that  there  are  found,  in  the  immediate  vicinity 
of  the  extravasation,  small,  pale,  rounded  cells,  contain- 
ing a  few  ill-defined  granules,  which  are  supposed  to  be 
decolorized  red  blood-corpuscles.  After  a  few  days,  a 
week  or  more,  granules  and  crystals  of  a  yellowish-red 
color  appear  in  the  outer  zone  of  the  extravasation,  vary- 
ing in  size  from  that  of  a  red  globule  to  the  merest  granule 
without  apparent  form.  The  large  crystals  are  oblique 
rhombic  prisms.  Acicular  crystals  also  are  sometimes 
present,  occasionally  in  large  numbers,  but  are  frequently 
entirely  absent.     These  have  received  the  name  of  heina- 


■-& 


0. 


toidin  crystals,  proposed  by  Vircbow  i  Fig.  2884).  Chem- 
istry thus  far  lias  tailed  to  give  us  a  positive  analysis  of 
these  crystals  or  a  means  of  distinguishing  them  from  bili- 
rubin, the  coloring  matter  of  the  bile.     We  have,  in  fact, 

very  little  useful  knowledge  of  the  chemical  nature  of 
these  coloring  matters.  By  many  investigators  these 
substances  are  believed  to  be  identical,  not  only  because 
of  the  similarity  which  exists  between  their  crystalline 
forms,  but  because  they  present  very  similar  reactions 
in  chloroform  solution.  This  apparent  identity  receives 
support  from  the  fact  that  urobilin  (hydrobilirubin),  the 
substance  found  by  Jaffe  in  the  urine  of  many  individ- 
uals, especially  during  fever,  has  been  extracted  from 
both  hemoglobin  and  bilirubin.  Maly.  however,  who  ex- 
tracted it  from  bilirubin,  is  of  the  opinion  thai  this  genetic 
relation  is  the  only  chemical  evidence  there  is  of  a  rela- 
tionship between  these  substances.  The  term  haema- 
toidin, he  thinks,  is  indicative  of  only  a  microscopical 
picture. 

On  the  other  hand,  it  has  been  shown  by  recent  inves- 
tigators that  chloroform  solutions  of  crystals  supposed 
to  be  haematoidin  do  not,  always  exhibit  the  same  chemi- 
cal reactions.  For  example,  the  solution  will  sometimes 
become  decolorized  upon  the  addition  of  a  dilute  alkali, 
but  at  other  times  will  exhibit  no  such  change.  Bilirubin 
is  thus  decolorized  by  alkalies,  but  the  hematoidin  of  the 
yolk  of  an  egg  and  of  the  corpus  luteuin  (lutein)  retains 
its  color. 

Langhans,  one  of  the  more  recent  investigators  of  this 
subject,  maintains  that  haematoidin  is  formed  in  movable 
contractile  cells  which  accumulate  in  great  abundance 
about  the  extravasation.  These  cells  have  the  power  of 
amoeboid  movement,  by  which,  after  from  four  to  six 
days,  they  envelop  the  extravasated  red  corpuscles,  whole 
or  in  fragments,  sometimes  assuming  the  proportions  of 
giant-cells.  After  being  thus  enclosed  the  corpuscles  be- 
come smaller,  darker  in  color,  and  more  brilliant,  and 
finally  become  converted  into  crystals  and  granules  of 
hematoidin.  The  contractile  cells  then  undergo  fatty 
degeneration  and  rupture,  discharging  the  contained  pig- 
ment into  the  blood ;  or  they  may  be  carried  entire 
through  the  lymph-  or  blood-vessels  into  remote  parts 
(spleen,  liver,  kidneys,  bone-marrow,  brain,  etc.),  there 
to  give  up  their  pigment. 

The  experiments  of  Langhans,  in  demonstrating  the 
possible  formation  of  pigment  by  cells,  further  point  to 
the  possibility  of  its  abnormal  production  in  many  cases 
by  the  cells  of  the  rete  Malpighi,  the  choroid,  etc.,  cells 
ordinarily  associated  with  the  production  of  coloring 
matter. 

During  the  absorption  of  extravasated  blood,  the 
deeper  portions  of  the  accumulation  undergo  a  condensa- 
tion, resulting  in  the  formation  of  a  dark  brown  pig- 
ment, composed,  according  to  Kunkel,  of  a  hydrated 
ferric  oxide.  Such  accumulations  of  pigment  may  re- 
main indefinitely  in  the  tissues,  or  may  be  removed  by 
again  entering  the  circulation,  to  be  cast  off  through  the 
excretions. 

Every  tissue  of  the  body  which  is  supplied  with  ves- 
sels, or  lies  in  proximity  to  vessels,  is  liable  to  hemato- 
genous pigmentation,  as  a  result  of  atrophy,  inflamma- 
tion, hemorrhage,  or  other  morbid  influence.  Large  or 
small  pigmentary  accumulations  are  therefore  of  frequent 
occurrence  in  various  organs,  notably  in  the  spleen,  liver, 
kidneys,  the  medulla  of  bones,  and  tl»e  brain,  and  with  al- 
most as  great  frequency  in  the  lungs,  heart,  lymphatic 
glands,  in  all  muscles,  striated  or  smooth,  in  all  serous 
membranes,  and  in  cartilages.  The  affinity  of  all  tissues 
for  pigment  is  not  the  same,  however,  for  cellular  struc- 
tures take  up  the  color  much  more  readily  than  do  the 
fibrous  or  homogeneous.  The  nuclei  of  cells,  however, 
remain  unpigmented,  and  later  often  become  decolor- 
ized, appearing  simply  as  clear  spots  within  the  cells. 
The  spleen,  liver,  kidneys,  and  bone-marrow  are  favorite 
seats  for  pigmentary  deposits,  chiefly,  in  all  probability, 
on  account  of  the  character  of  their  circulation.  This  is 
true  especially  of  the  spleen,  the  walls  of  whose  blood- 
vessels permit  the  ready  escape  of  corpuscles  into  the  sur- 
rounding tissues. 
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Winn-  the  destruction  of  corpuscles  [a  rapid  and  the 

amount   of  pigment  entering  the  circulation    is    conse 

quently  large,  as  in  melanemia,  the  blood  itself  becomes 

charged  with  granular  matter,  and  the  urine  ami  other 

lions  frequently  become  more  or  less  pigmented. 

The  pigmentation  of  tissues  incur-  not  only  as  a  i 
of  large  extravasations  or  rapid  destruction  of  corpus- 
iiui  as  well  from  a  gradual  diapedesis  from  the  ves- 
sels of  organs  in  a  state  of  chronic  passive  hyperemia, 
as  in  the  Induration  of  the  lungs  and  liver  following 
valvular  disease  oi  the  heart.  The  most  frequent  cause 
ol  extensive  pigmentary  infiltration  is  chronic  malaria] 
infection.  The  most  familiar  examples  <>f  it,  however, 
arc  the  numerous  discolorations  of  the  skin.  These  may 
In-  circumscribed  or  diffused. 

(  ircumscribed  pigmentations  of  the  skin  are  i 
tal  or  acquired,  the  former  limited  to  moles  and  oasvi, 
the  latter  embracing  a  vsriety  of  discolorations  usually 
described  under  the  name  chloasma.  Chloasmata  are 
idiopathic  or  symptomatic.  Freckles  (lentigines)  and 
Miii-spnts  (ephiledes)  are  common  examples  of  the  for- 
mer. A  more  or  less  general  pigmentation  of  the  skin  is 
a  symptom  of  visceral  disease,  especially  of  the  uterine 
system  in  women;  and  individuals  Buffering  from  ma- 
rasmus often  become  deeply  pigmented.  Addison's  dis- 
ease affords  another  example  of  symptomatic  pigmenta- 
tion, in  which  the  skin  and  mucous  membranes  assume 
a  deep  brown  or  bronze-like  hue  in  connection  with  dis- 
ease of  the  supra-renal  bodies.  Similar  discolorations  have 
been  observed  in  hysterical  persons  of  both  sexes,  and 
i.i  hers  as  a  result  of  extreme  nervous  excitation.  In 
the  latter  the  cutaneous  Mentions  have    become   colored 

(chromokrinia,  stearrhoea).  Long  continued  or  often  re- 
peated hyperemia  of  the  skin,  as  that  accompanying  the 
eruptive  diseases  or  the  traumata  caused  by  the  nails 
in  itching  affections,  often  leads  to  more  or  less  perma- 
nent pigmentation  of  the  affected  portions  of  the  integu- 
ment (traumatic  chloasma).  As  demonstrated  by  An- tie, 
the  coloring  mailer  of  the  skin  is  frequently  increased  as 
a  result  of  neuralgia  of  the  nerves  of  the-  part  ;  yet  a  dim- 
inution of  color  has  been  shown  to  occur  from  the  same 
cause. 

Such  abnormal  pigmentations  of  the  skin  affect 
either  the  rete  Malpigh)  or  the  corium.  The  pigment  of 
freckles,  that  of  the  uiscolorations  of  Addison's  disease. 
chloasma,  and  melasma  (melanosis),  as  well  as  the  normal 
coloring  matter  of  the  skin,  is  located  in  the  rete  Mal- 

pighi,  whereas  that  of  the  dark  mole,  that  which  follows 
Inflammations,  blisters,  wounds,  chronic  ulcers,  and 
rarely  that   of  true  melanosis,  lies  in  the  corium. 

The  pigmentations  of  mucous  membranes,  usually 
due  either  to  a  chronic  catarrh  or  to  hemorrhage,  are 
rarely  uniform  in  their  distribution,  but  generally  appear 
as  irregularly  distributed  spots.  The  coloring  matter  is 
generally  located  in  the  corium.  rarely  in  the  epithelium 
of  its  surface  or  that  lining  its  glands.  The  same  irregu- 
larity characterizes  the  pigmentation  of  serous  mem- 
branes, in  which  the  coloring  matter  is  confined  to  the 
connective  tissue  cells. 

The  pigmentary  metamorphosis  of  deeper  parts  is  no- 
where better  illustrated  than  in  the  discolorations  of  the 
spleen,  liver,  kidneys,  etc..  as  a  result  of  prolonged  or 
often  repeated  malarial  infection.  The  spleen  becomes 
dark  brow  n.  almost  black,  the  color  being  either  uniform 
or  mottled.     In  the  acute  attacks  the  organ  is  usually 

enlarged,  soft,  and   hyperemia      Both  cellular  elements 

ami  fibrous  stroma  are  impregnated  with  granular  pig- 
ment, as  shown  b\  the  microscope.  In  the  more  chronic 
forms  of  the  disease,  the  organ  is  usually  reduced  in 
Size  and  firmer,  owing  to  a  sclerosis  of  the  inter- 
stitial fibrous  tissue,  although  the  organ  is  frequently 
larger,  often  many  times  larger,  than  normal.  Pigment 
uiles  arc  often  found  also  within  the  blood-vessels 
during  tin-  activity  of  the  infection. 

In  the  liver  the  pigmentation  may  be  limited  to  the  in- 

teracinous fibrous  tissue,  sometimes  involving  also  that 
immediately  Burrounding  the  central  vein  of  the  hepatic 

lobule  .  but  in  I  nark  i  d  case-  the- granules  are  usually  seen 

in    variable  abundance    within  the    lobules,     in    some 


loo,  the  pigment  appears  to  lie  within  the  walls  of 

the  hepatic  artery  and  the   portal    vein.     According  to 

French-,  the  liver-cells  are  -eldom  or  never  ] pigmented  :is 
a  result  of   malarial    loxicamia,  although  they  frequenly 

absorbpigment  from  blood-extravasations  in  their  vicin- 
ity. These,  however,  frequently  accompany  malarial 
infection. 

Pigmentary  changes  are  mote  easily  recognized  in  the- 
brain  than  in  any  other  organ  of  the  body.     The  cortex 
sometime-   a-suine- a  dark  brown  or  a  blue-black 
the  white  matter  remaining    unchanged,  except  in  too 

most  advanced  cases.  Then  it  becomes  to  a  slight  de- 
gree pigmented,  the  discoloration  affecting  chiefly  the 
walls  of  the  blood-vessels.      The  capillaries  sometimes 

appear  tilled   with  granular  pigment 

Tin-  pigmentary  phenomena  occurring  in  connection 
with  melanssmia  are  attributed  to  a  destruction  of  blood- 
corpuscles  With  the  formation  of  hainatin,  especially  in 

the  spleen,  and  its  subsequent  transfer  by  the  circulating, 
fluids  into  all  parts  of  the  body. 

The  pigmentary  anomalies  of  other  organs,  although. 


Fig.  2t*5. — Pigmentary  Infiltration  of  the  Liver.     (Ziegler.) 

numerous  and  of  interest,  are  not  of  sufficient  importance. 
to  ill  tain  us. 

The  corpora  lutea  of  the  ovary  are  considered  by  most- 
authors  to  be  examples  of  a  physiological  pigmentary 
metamorphosis  associated  with  a  tatty  degeneration,  and 
in  all  probability  due  to  a  diffusion  of  ha  matin  from  ex- 
travascular  accumulations  of  blood.  They  have  been 
regarded,  however,  as  examples  of  a  fatty  pigmenta- 
tion. 

The  pigmentary  metamorphosis  may  be  studied  also  in 
the  lymphathic  glands  of  the  vicinity  of  the  extravasation. 
Into  these  the  red  corpuscles  pass,  many  times  unaltered, 
causing  them  to  swell  up  and  assume  a  dark-red  color, 
with  a  homogeneous  surface  on  section.  Changes  much 
the  same  as  those  which  have  been  described  as  occurring 
in  the  vicinity  of  the  extravasation  then  take  place,  and 
after  a  few  weeks,  or  months  at  most,  there  remain  only 
pigment  granules  and  crystals,  irregularly  distributed 
throughout  the  gland.    The  pigment  thus  deposited  may 

remain  for  years,  or  may  lie  removed  by  the  lymph -cur- 
rent within  a  comparatively  short  time,  and  carried  into 
more  remote  parts. 

Some  neoplasms  are  pigmented  from  the  beginning, 
others  are  liable  to  become  so  as  ;1  secondary  change.  In 
the  first  instance,  of  which  the  multiple  melanotic 
sarcoma  is  a  fair  example,  the  growth  generally  springs 
from  a  region  which  is  normally  endowed  with  pigment* 
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as  from  the  choroid  coat  of  the  eye,  the  skin,  etc.  The 
secondary  pigmentation  of  a  tumor  is  due  either  to  the 
absorption  of  coloring  matter  from  extravasated  blood  or 
to  the  formation  of  pigment,  as  is  supposed,  within  the 
elements  of  the  growth  itself.  It  is  especially  common 
to  the  sarcoma,  but  occurs  also  in  the  carcinoma,  in 
epithelioma,  fibroma,  adenoma,  and  in  nearly  every  other 
neoplasm.  Mclanic  masses  have  been  described  by 
Cornil  and  Ranvier  as  circumscribed  accumulations  of 
black  pigment  in  the  otherwise  normal  tissues  of  the 
body  (see  Melanosis,  vol.  iv.,  p.  701).  The  pigment 
which  occurs  in  melanotic  tumors  (melanin)  is  probably 
not  a  derivative  of  haemoglobin,  but  the  result  of  a 
metamorphosis  occurring  within  the  elements  of  the 
neoplasm.  According  to  Cornil  and  Ranvier,  pigment 
may  thus  be  formed  not  only  within  epithelial  and  con- 
nective-tissue cells,  but  even  within  muscular  fasciculi. 
Two  forms  of  melanin 
have  been  observed  : 
one,  discovered  by  Vir- 
chow,  free  from  iron  ; 
the  other,  discovered 
by  Kunkel,  containing 
iron,  but  differing  spec- 
troscopically  from  hse- 
matin,  bilirubin,  and 
hydrobilirubin. 

Biliary  Pigmentation 
includes  all  discolora- 
tions  of  the  tissues  and 
fluids  of  the  bod}r  by 
the  coloring  matters  of 
the  bile.  Bilirubin  is 
the  pigment  to  which 
the  staining  is  for  the 
most  part  due,  but,  as 
a  rule,  all  the  biliary 
coloring  matters  are 
carried  to  the  tissues. 
The  color  is  generally 
diffused  throughout 
the  tissues,  but  in  very 
intense  jaundice,  ir- 
regular, glistening, 
ruby-red  crystals  of  bi- 
lirubin are  sometimes 
found  in  the  liver. 
Tissues  thus  stained 
acquire  a  yellow  color, 
at  first  pale,  later  be- 
coming darker,  or  as- 
suming an  olive  or 
ashen-green  tint.  The 
discoloration  begins  iu 
the  liver  ;  here,  too,  it 
reaches  its  greatest  in- 
tensity, being  due  to 
direct  absorption,  in- 
dependent of  the  circulation.  From  the  liver  the  pig- 
ment is  carried  by  the  blood  to  nearly  every  tissue  of  the 
body,  although  it  is  not  appropriated  with  the  same  rapid- 
ity or  to  the  same  extent  by  all.  The  heart  and  blood- 
vessels soon  become  stained  by  direct  contact  with  the 
coloring  matter  which  has  entered  the  blood.  All  epithe- 
lia  are  early  susceptible  to  the  discoloration  (the  nuclei 
usually  remaining  less  pigmented),  and  the  bones  and 
teeth  take  up  a  yellow  color.  Neoplasms  usually  become 
jaundiced.  The  central  and  peripheral  nervous  systems 
resist  the  pigment  until  very  late,  and  they  become  but 
faintly,  if  at  all,  discolored.  Nearly  all  fluids,  normal  or 
pathological — the  blood,  urine,  sweat,  milk,  exudates, 
transudates,  become  stained  ;  the  saliva,  tears,  and  mucus 
are  probably  never  discolored.  The  kidneys,  by  which 
the  bile  is  for  the  most  part  eliminated  from  the  system, 
become  almost  or  quite  as  deeply  jaundiced  as  does  the 
liver  itself.  When  jaundice  affects  for  a  long  time  a 
pregnant  woman,  the  foetus  usually  becomes  discolored. 

Biliary  pigmentation  of  this  kind  is  due  almost  invari- 
ably to  some  form  of  mechanical  obstruction  of  the  flow 
Vol.  V.— 44 


Fig.  28S6.— Pigmentatio 


of  bile  in  some  part  of  its  course  from  the  hepatic  lobules 
to  the  intestine.  The  various  influences  which  may  lead 
to  this  result  have  been  admirably  arranged  in  tabular 
form  in  the  article  on  Jaundice,  to  which  the  reader  is 
referred  (see  Jaundice,  vol.  iv.    p.  2:J7). 

Extraneous  Pigmentation  is  the  term  applied  to  all 
discolorations  of  the  tissues  by  the  incorporation  within 
them  of  foreign  substances  optically  distinguishable  from 
them,  and  capable  of  remaining  for  a  long  time  un- 
changed by  the  fluids  of  the  body.  The  number  of  sub- 
stances capable  of  thus  entering  the  organism  is  gnat ; 
the  most  frequent  avenues  of  their  entrance  are  surface 
wounds,  the  respiratory  passages,  and  the  alimentary 
canal. 

Tattooing  is  the  most  familiar  example  of  the  first  class. 
In  this  barbarous  practice,  the  skin  is  first  wounded  by 
puncture  or  scraping,  and  an  insoluble  granular  pigment 

of  the  desired  color  is 
thoroughly  rubbed  in. 
A  large  part  of  the  pig- 
ment thus  introduced 
remains  permanently 
at  the  place  of  en- 
trance ;  but  a  part  of  it 
is  carried  to  the  neigh- 
bo  r  i  n  g  lymphatics, 
where  it  becomes  per- 
manently incorporated. 
Pigmentation  of  the 
lungs  through  the  in- 
halation of  coal  dust, 
soot,  particles  of  iron, 
and  other  impurities  of 
the  atmosphere,  to  a 
variable  degree,  is  al- 
most universal.  A  con- 
siderable part  of  the 
carbon  penetrates  the 
delicate  walls  of  the 
pulmonary  alveoli  and 
becomes  embedded  in 
the  fibrous  tissue.  A 
part,  however,  is  usu- 
ally carried  to  the  pul- 
monary and  bronchial 
lymphatics  (Fig.  2886). 
Owing  to  the  irritation 
and  the  laceration  of 
the  tissues  by  the  pene- 
tration of  these  small, 
sharp-edged  particles, 
and  the  consequent  es- 
cape of  blood,  in  small 
but  repeated  quanti- 
ties, it  is  usual  to  find, 
in  connection  with  this 
condition  of  the  lungs 
and  glands,  a  greater 
or  less  amount  of  ha?rnatogenous  pigmentation.  This 
may  sometimes  be  recognized  by  the  presence  in  some 
cells  of  a  diffused  yellowish  discoloration. 

Argyria  is  a  form  of  extraneous  pigmentation  due  to  the 
continued  ingestion  of  the  salts  of  silver,  especially  of 
the  nitrate.  The  discoloration,  fortunately  now  not  often 
seen,  affects  the  skin,  the  mucous  membranes,  and  some 
of  the  deep-seated  tissues,  notably  the  kidneys.  The 
silver  is  supposed  to  be  absorbed  into  the  system  as  an 
albuminate,  undergoing  reduction  to  the  oxide  after  it 
reaches  the  tissues  ;  or,  as  some  think,  it  enters  the 
system  after  it  has  become  reduced  in  the  intestinal 
canal.  A  similar,  though  less  pronounced,  discoloration 
of  the  skin  follows  the  prolonged  ingestion  of  arsenic. 
The  blue  line  in  the  gums  indicative  of  saturnism  is  also 
an  example  of  extraneous  pigmentation. 

Finally,  certain  micro-organisms,  by  virtue  of  their  own 

refractive  powers,  or  by  reason  of  changes  which  they 

produce,  cause  alterations  of  color  in  the  tissues  which 

they  invade. 

This  is  well  illustrated  in  the  discolorations  of  pityria- 

689 


1 


n'hial  Glands,  chiefly  by  Extraneous  Coloring 
Matter. 
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n  rsicolor,  favus,  and  in  certain  affections  of  the  mu- 
cous membranes 

Ri  -i  ii-  Aside  from  the  rerj  obvious  chan 
color  which  are  caused  bj  the  pigmentary  metamor 
phosis,  the  results  "I  the  entrance  oi  abnormal  coloring 
matters  into  1 1 1 « -  tissues  are  various,  but  in  mosl  in 
stances  <>f  little  importance.  The  latter  is  true  particu- 
larly of  the  hematogenous  pigmentations.  The  deposit 
of  a  considerable  amounl  of  pigment  in  an  organ,  esj 
[ally  it  ii  In-  pigment  absorbed  from  an  extravasation  of 
blood,  does  not,  as  a  rule,  occasion  any  appreciable  de- 
rangement  of  function.  Important  regions  <>i'  the  cen- 
tral nervous  system  have  been  found  markedly  pig- 
mented, in  cases  in  which  no  functional  disorder  bad 
existed  during  life.  There  are  probabh  no  symptoms 
which  belong  properlj  to  the  presence  of  blood-pigment 
in  the  tissues  during  melansemia,  nor  are  the  symptoms 
accompanying  jaundice  due  solely  to  the  presence  of  the 
bile-coloring  matters. 

In  neoplasms,  however,  the  result,  according  to  most 
authors,  Is  different,  the  mere  presence  of  pigment  being 
supposed  to  add  malignancy  to  the  growth. 

Grave  lesions  accompany  also  the  extraneous  pigmen- 
tation, especially  that  of  the  lungs.  Owing  to  the  irrita- 
tion caused  by  tin-  foreign  matter,  coal,  iron,  etc., 
hyperplasia  of  the  interstitial  fibrous  tissue  is  produced, 
resulting  in  a  marked  induration  of  the  lung  (miner's  or 
knife-grinder's  phthisis),  associated  with  which  is  always 
a  catarrhal  inflammation  of  the  bronchial  tubes  and  pul- 
monary vesicles.  The  effects  upon  the  system  of  silver, 
lead,  and  arsenic  are  wholly  independent  of  their  chro- 
matic properties.  James  M.  French. 

PINK,  CARNATION  {(Kill  I  rouge.  Codex  .Med).  This 
favorite  flower,  Dianthus  Caryophyllus  ruber  Linn.;  Or- 
der,  CaryophyUacem,  is  a  native  of  Europe,  but  cultivated 

for  ornament  both  there  and  here.  Its  deliciously  sweet- 
scented  petals,  plucked  just  as  they  are  expanding,  and 
rapidly  dried,  are  employed  abroad  to  make  a  syrup  of 
pleasant  color  and  taste,  but  possessing  no  medicinal 
properties.     It  may  be  used  as  a  vehicle. 

Allied  Plants! — The  genus  is  a  large  one,  and  com- 
prises many  species,  with  small  and  inconspicuous  flow- 
ers, and  not  a  few  with  large  and  handsome  ones.  Of 
the  latter,  a  number  are  in  cultivation  as  pinks  of  various 
sorts.  "Sweet  Williams,''  " Pheasant's  Eyes,"  etc.  Other 
genera  furnish  numerous  common  weeds — duckweeds, 
Sandworts,  Catchflies,  and  others,  and  a  few  flowers. 
Sdjtoniuia  officinalis  Linn.,  Soapwort,  gave  its  name  to 
the  peculiar  active  principle  it  contains,  saponin;  see 
Soap  BARK.     The  order,  as  a  whole,  is  non-poisonous. 

W.  P.  Bolles. 

PINKROOT  [SpigeUa,  U.  S.  Ph.).  The  root  of  SpigeUa 
Varilandiea  Linn.;  Order,  Loganiaeea.  This  is  a  peren- 
nial herb,  with  a  horizontal,  twisted  rhizome,  and  several 
erect,  Bimple,  somewhat  quadrangular  stems.  Leaves 
opposite,  sessile,  ovate-lanceolate,  smooth.  Intlorescence 
terminal  in  a  one  Bided  (scorproid)  spike,  of  half  a  dozen 
or  more  showy  flowers.  Calyx  small,  five-parted;  co- 
rolla tubular,  trumpet  shaped,  with  five  acute,  spreading 
lobes;  bright  scarlet  outside,  bright  yellow  within.  Sta- 
mens five,  inserted  on  the  corolla  ;  pistil  single  ;  ovary 
two  celled,  several  seeded,  superior.  Pinkroot  is  a  native 
of  the  Middle  and  Southern  Stales,  where  large  quanti- 
ties are  annually  collected,  more  for  domestic  than  pro- 
fessional  demand.  It  is  aKo  cultivated  in  Europe  as  a 
garden  flower.  Its  medical  properties  have  been  known 
for  upward  of  a  century. 

The  description  of  the  Pharmacopoeia  is  as  follows; 
"  Rhizome  two  inches  (5  centimetres)  or  more  long,  about 
one-eighth  of  an  inch  (8  millimetres)  thick,  horizontal, 
bent,  somewhat  branched,  on  the  upper  Bide  with  cup- 
shaped  Bears;  on  the  lower  side,  whh  numerous  thin, 
brittle  rootlets,  aboul  four  inches  (10  centimetres)  long  ; 
dark,  purplish  brown,  somewhat  aromatic,  swet  tish,  and 
bitter.  Pinkroot  is  carelessly  gathered  and  of  ten  mixed 
with  oilier  roots,  The  roots  Of  Ph  'OX  Carolina  are  .some- 
limes  substituted  for  it. 


But  little  is  known  ol  the  constituents  of  this  root,  al- 
though it  is  not  devoid  of  activity,     starch,  resin,  traces 

of  "(I,  and  other  ordinary  plant  substances  do  not  ex- 
plain its  value.  There  are  acrid  anil  bitter  extractives 
not  y<  t  isolated. 

Actios   un>  Dse. — In  overdoses  Spigelia  seems  to  be 
a  narcotic  poison,  and  maj  be  dangerous;  quickening  of 

the  puKe,  dryness  of  the  throat,  Bushing  and  heat  of  the 
skin,  unea8ine88,  and  delirium  are  said  to  have  followed 
its  u-e.  it  Is  also  spoken  of  as  a  "  tonic  and  alterative," 
a  phrase  that  probably  does  not  mean  much.  Tl 
little  doubt  that,  in  the  cases  \\  here  it  is  mosl  employed — 
of  lumbrici OI  round  worms — it  is  of  considerable  value. 


Fig.  2887. — Pinkroot.    a.  Twig  with  blossom ;  b,  grain  centre ;  c,  seo- 
tion  of  flower  ;  d,  section  of  grain  ;  e,  fruit.     (Baillon.) 

A  fluid  extract  (E.rtractvm  SpigeUa  Fluidum,  U.  S.  Ph.)  is 
a  good  preparation,  and  the  one  jrenerally  prescribed.  It 
is  frequently  combined  with  Senna  or  some  other  cathar- 
tic. Dose  for  an  adult,  ten  or  fifteen  grams  ( §  ss.) ;  for 
small  children,  from  thirty  to  sixty  or  eighty  drops. 

A t.t.tb-ti  Plants. — Another  Spigelia,  8.  anthelmintics, 
growing  in  South  America  and  cultivated  in  the  West 
Indies,  as  its  name  implies,  has  similar  properties  and 
uses.  It  is  unknown  here.  For  the  order,  see  Nux 
Vomica. 

Allied  Drugs.  —  Santonin,  Male  Fern,  Koosso, 
Pumpkin  Seed,  and  Pomegranate  Bark,  etc.,  arc 
used  for  the  same  purposes,  with  success. 

W.  P.  Bolics. 

PIPSISSEWA  (CnimaphilaV.  S.  Ph.),  ChimaphUlaunv 
beUata  Nutt  [C.  corymbosa  Pursh.)  ;  Order,  Ericacta.  is 
an  upright,  woody  little  plant,  known  in  New  England  as 
Prince's  Pine,  sometimes  sharing  the  name  'Winter^reen 
with  QauWieria.  It  has  running  stolons  or  suckers,  and 
short,  woody,  upright  shrubby  stems,  fifteen  to  thirty 
centimetres  high,  bearing  from  one  to  three  clusters  of 
oblanceolate,  evergreen  leaves.  Flowers,  several  in  a 
stemmed,  terminal  corymb,  regular,  perfect.  Sepals 
five,  small,  blunt.  Petals  live,  concave,  rounded,  yel- 
lowish-pink, forming  a  saucer-shaped  corolla.  Stamens 
ten  ;  ovary,  five-celled,  many-ovuled.  It  is  to  be  found 
wild  in  cool,  dry  woods  of  both  hemispheres.  Chima- 
phila  leaves  are  easily  recognized.  They  are  very  smooth 
and  Btiff  when  dry,  from  four  to  six  centimetres  long; 
oblanceolate  or  wedge-shaped,  rounded  at  the  apex,  nar- 
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rowed  at  the  base,  sharply  serrate  in  the  upper  part  of 
the  border.     Taste  astringent  and  bitterish,  odor  slight. 

The  constituents  of  Chimaphila  are  probably  similar 
to  those  of  Pyrola  or  JToa  Urn — Tannin,  Arbutin,  a  little 
oil,  etc.,  and  the  peculiar  substance  Ohimwphilin,  but  its 
-analysis  is  not  at  present  wholly  complete.     It  is  put  to 


Fib.  2888.— Pipsissewa.     Flower  of  Pirola  Rotundifoha.     (Baillon.) 

about  the  same  uses  as  Uva  Ursi,  as  a  tonic  and  diuretic 
in  chronic  vesical  catarrh  and  related  diseases ;  it  is  also 
given  sometimes  in  cardiac  and  renal  dropsies. 

It  may  be  administered  in  infusion  or  decoction  :  half  a 
pint  of  a  ten  per  cent,  infusion  may  be  taken  through  the 
day,  or,  if  preferred,  the  officinal  Fluid  Extract  (Extrac- 
tum  ChimapMlce  Fluidum  U.  S.  Ph.)  may  be  given  iu 
■doses  of  five  or  six  grams,  three  or  four  times  a  day. 

Allied  Plants  and  Drugs. — See  Uva  Ursi,  etc. 

W.  P.  Bolles. 

PISTACHE  (Codex  Med.)  Pistacia  Nuts.  The  seeds  of 
Pistacia  vera  Linn.  ;  Order,  Anacardiacem,  a  graceful, 
fragrant  tree,  with  pinnate  leaves,  growing  naturally  in 
Syria  and  Persia,  and  cultivated  in  Greece,  the  South  of 
France,  and,  indeed,  in  the  Mediterranean  region  gen- 
erally. Its  fruit  is  a  sort  of  dry  drupe,  like  the  almond, 
about  as  large  as  a  large  olive.  It  splits  easily  when  ripe, 
and  liberates  a  long,  flattened,  brownish  seed,  containing  a 
large,  oily,  pleasant-tasting,  green  embryo,  which  is  edible. 

This  product  has  no  medicinal  properties,  but  is  exten- 
sively used  as  an  article  of  food  or  flavoring  by  confec- 
tioners, in  bon-bons  and  ices.  An  emulsion  may  be  made 
by  pounding  the  seeds  with  sugar  and  water,  after  the 
manner  employed  with  almonds.  This  can  be  used  as  a 
pleasant  vehicle  for  more  active  substances. 

Allied  Plants. — Chian  Turpentine  and  Mastic  are 
obtained  from  other  species  of  Pistacia,  Cashew  Nuts, 
Poison  Ivy,  Japanese  Lacquer,  and  Chinese  Galls  from 
other  genera  in  the  order. 

Allied  Drugs. — See  Almonds.  W.  P.  Bolles. 

PITCH,  BLACK.    Common  Pitch  ;  see  Turpentine. 

PITCH,  BURGUNDY  {Pa ■  Burgundica,  U.  S.  Ph.,  Br. 
Ph.;  Poii •  de Bourgogne,  PoixdesVosges,  Poixjaune,  Codex 
Med.).  This  opaque  resin  is  nominally,  and  properly, 
obtained  in  Europe  from  the  Norway  Spruce,  Finns 
Picea  Du  Roi  (Pinus  excelsa  L.  K.,  Pin  us  Abies  Linn., 
Abies  excelsa  D.  C),  order  Conifem,  a  magnificent  ever- 
green with  a  pyramidal  head  reaching  forty  metres  or 
more  in  height,  and  having  branches  even  down  to  the 
very  ground.  Its  cones  are  large  and  pendant,  its  foliage 
close,  and  of  a  brilliant  green  color.  It  is  an  abundant 
forest  tree  of  Northern  Europe  and  Asia,  and  a  frequent 
ornamental  one  here. 

Burgundy  Pitch  is  not  an  empyreumatic  product  like 
common  black  pitch,  but  a  turpentine  which  has  been 
exposed  to  hot  water  or  steam,  and  has  in  consequence 
taken  up  enough  of  it  to  become  opaque.  It  is  collected 
by  making  rather  deep  incisions  iu  the  trunks  of  the 
trees,  scraping  off  the  resinous  sap  that  flows  out,  and 
boiling  it  in  water  and  straining  it  through  cloths.  The 
collection  is  carried  on  in  Austria  and  Switzerland,  but 
not  to  a  very  great  extent,  and  is  diminishing.  In  the 
place  of  this  genuine  article,  the  turpentine  of  other 
European  pines,  prepared  iu  the  same  way.  is  frequently 
substituted,  and  is  sanctioned  in  most  countries  ;  and,  be- 
sides this,  an  entirely  spurious  preparation  of  common 


American  rosin,  mixed  with  < > i  1  or  fat  and  water,  is  the 
common  (false)  Burgundy  Pitch  of  the  market.  That 
sold  in  this  country  is  said  to  be  almost  never  genuine. 
The  following  description  of  the  genuine  will  not  with 
certainty  exclude  sonic  of  the  adulterations  :  "  Hard,  yet 
gradually  taking  the  form  of  tin-  vessel  in  which  it'  is 
kept ;  brittle,  with  a  shining,  conchoidal  fracture,  opaque 
or  translucent,  reddish-brow  n  or  grayish-brown,  aromatic 
and  somewhat  empyreumatic;  not  bitter.  It  is  almost 
entirely  soluble  in  glacial  acetic  acid." 

The  principal  portion  of  this  substance— eighty  per 
cent,  or  mon — is  im'ii,  amorphous  and  opaque  until  the 
water  is  evaporated  ofT,  then  clear;  from  three  to  five 
per  cent,  of  essential  oils  are  also  present,  and  from  five 
to  ten  of  irntt  r. 

It  is  a  mildly  stimulating  substance  when  applied  to 
the  skin ;  taken  internally  it  has  the  properties  of  com- 
mon rosin  or  Turpentine,  etc.  (see  Turpentine)  ;  stimu- 
lating in  small  doses,  irritating  in  large  ones;  but  it  is 
milder  in  its  taste  and  action  than  common  turpentine. 
Its  very  limited  medicinal  use  is  almost  entirely  confined 
to  its  presence  in  a  few  plasters,  of  which  the  following 
are  officinal  here  :  Burgundy  Pitch  Plaster  (Emplastrum 
Picis  BurgundiccB,  U.  S.  Ph.).  Burgundy  Pitch,  ninety 
parts  ;  yellow  wax  ten  parts,  melted  together  and  strained. 
It  may  be  used  as  it  is,  or  as  the  basis  for  other  more 
active  medicaments.  The  Pitch  Plaster  with  Cantharides 
is  more  stimulating;  it  consists  of:  Burgundy  Pitch, 
ninety-two  parts;  Cerate  of  Cantharides  (thirty-five  per 
cent.),  eight  parts,  melted  together  after  straining  the  can- 
tharidal  cerate  through  a  very  fine  strainer. 

Allied  Plants  and  Drugs. — See  Turpentine. 

11".  P.  Bolles. 

PITCH,  HEMLOCK  {Fix  canad,  nms,  Y.  S.  Ph.).  This 
is  a  product  of  the  Hemlock  Spruce,  Pinus  canadensis 
Linn.  (Abies  canadensis  Michaux) ;  Order,  Gonifevas,  col- 
lected and  prepared  iu  much  the  same  way  as  the  preced- 
ing. It  appears  to  be  often  boiled  more,  and  is  fre- 
quently very  dark,  almost  black  in  consequence.  It  is 
described  as  follows:  "Hard,  yet  gradually  taking  the 
form  of  the  vessel  in  which  it  is  kept ;  brittle,  with  a 
shining,  conchoidal  fracture,  opaque  or  translucent  ; 
dark  reddish-brown  ;  having  a  weak,  somewhat  terebin- 
thinate  odor."  Canada  Pitch  has  essentially  the  same 
properties  as  the  preceding,  and  is  used  (if  ever)  for  the 
same  purposes.  A  plaster  is  made  of  it  in  exactly  the 
same  way  as  the  Burgundy  Pitch  Plaster  (see  above). 

Allied  Plants,  etc.— See  Turpentine. 

W.P.  Bolles. 

PITYRIASIS.  A  term  formerly  applied  to  a  number 
of  affections  of  the  skin  whose  chief  characteristic  is 
scaliness  (irirvpov,  bran).  The  greater  number  of  cases 
of  so-called  pityriasis  are  merely  eczema  squamosum.  P. 
versicolor  is  now  known  as  tinea  versicolor.  Three  affec- 
tions only  are  in  general  included  under  this  head  by 
modern  dermatologists.  These  are  P.  simplex,  some- 
times miscalled  by  the  Germans  "  seborrheica  sicca,"  P. 
maculaia  ei  circinata  (also  called  P.  rosea),  and  P.  rubra. 
These  will  now,  as  they  are  entirely  distinct  affections, 
be  described  under  separate  heads. 

Pityriasis  Simplex  is  an  inflammatory  or  hypertrophic 
affection  of  the  skin,  characterized  by  the  appearance  of 
small  circumscribed  or  large  diffused  areas  of  scaliness 
without  infiltration  into  the  skin.  The  scales  of  pityriasis 
are  small,  not  imbricated  like  those  of  psoriasis,  and  less 
adherent, being  readily  removed  by  the  slightest  friction, 
but  quickly  replaced  by  a  fresh  crop.  The  patches  of 
eruption  vary  in  size  and  may  occur  upon  any  portion  of 
the  surface,  although  they  are  most  frequently  encountered 
upon  the  scalp,  face,  and  upper  part  of  the  body,  and 
especially  the  hairy  parts,  including  the  scrotum  and 
genito-crural  region.  They  are  rarely  found  below  this 
point  upon  the  lower  extremities.  Occurring  upon  the 
scalp,  the  disease  forms  one  variety  of  the  affection 
popularly  known  as  "  dandriff."  Here  a  slight  ming- 
ling of  sebum  sometimes  gives  the  scales  a  certain  oili- 
ness.     The  affection  is  also  frequent  upon  the  eyebrows 
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and  "ii  the  bearded  lip  and  chin.  It  i-  occasionally  oh 
served  In  the  centre  "I'  the  sternum  and  between  the 
Bhoulders.  Pityriasis  simplex  is  commonlj  without  sen- 
sation,  but  occasionally  pves  rise  to  a  certain  amount 
..I  itching.  Though  a  Blighl  affection,  ii  is  apt  to  run  a 
chronic  course,  and  n  ben  occurring  in  the  scalp  of  young 
persons,  is  not  infrequently  the  precursor  of  premature 
baldness. 

Pityriasis  of  the  scalp  may  be  confounded  with 
squamous  eczema,  psoriasis,  and  some  forms  ol  Beborrhoea, 

into  which  latter  disease  ii  - etimes  merges.  In  eczema, 

however,  the  scalp  is  redder  and  more  infiltrated,  the 

scales  are <•  scanty,  and  there  is  al si  always  either 

a  history  of  '■  rod  oozing,  or  sunn-  characteristic 

lesions  of  eczema  elsewhere.  In  psoriasis  the  Bcaleaare 
:i|.i  to  have  a  yellowish  tinge ;  the  disease  prevails  more 
around  the  edge  of  the  hairy  scalp,  and  Borne  character- 
istic pati  ii  of  psoriasis  is  almost  always  to  be  found  else- 
where upon  the  skin,  in  Beborrhoea  the  oily  element  is 
prominent  ;  the  Bcalea  are  matted  together,  yellowish,  and 
sy,  -ii  that  if  thej  are  laid  upon  paper  a  grease  spot 
:  forms. 

The  treatment  of  pityriasis  simplex  of  the  scalp  is 
chiefhj  local.  The  scalp  should  be  thoroughly  cleansed 
bv  shampooing  with  snap  and  water,  or  if  llie  si  all  -  arc 
abundant,  by  means  of  Hebra's  "spiritus  Baponis  ka- 
li n  us."  This  soapy  tincture  is  to  be  mixed  with  water  and 
used  as  a  shampoo.  A  teaspoonful  in  a  tablespoonful  or 
more  of  water,  rubbed  into  the  scalp,  with  the  addition 
of  more  water,  will  quickly  work  up  into  a  fine  lather  that 
will  cleanse  the  scalp  effectually.     This  ;<  washed  out 

with  pure  water,  and  as  mh.h  as  the  scalp  is  dried,  One  of 

tin  following  applications  should  be  made,  if  the  hair 
i-  thick  the  Following  is  preferable:   I!.  Acid,  carbolic, 

Gm.  5  (3  j.);  alcohol  is,  (Jin.  48  (  \  jss.);  •rlyeeriiue,  (J  m.  10 
if  3  ijs-v  |;  olei  liinonis,  (Jm.  ii  |  :  jss.  I.  M.  A  few  drops  of 
this  mixture  Should  he  dropped  lure  and   there   over   the 

surface  by  means  of  a  Barnes'  dropper  such  as  is  used  for 
eye-drops,  and   then  well  rubbed  into  the  scalp  with  a 

dry  brush.     Another  g 1  application  is  the  following : 

l; .  Acid,  salicylic..  <; in.  J  ( j ;  ss.) ;  acid,  carbolic,  Gm.  l 
(gr.  xv.);  olei  ricini,  Gm.  4  (  3  j- ) ;  alcoholis  q.  s.  ad  Gm. 
:I',IM.).      M. 

The  snap  wash  may  be  used  mice  a  week  or  so,  accord 
ing  to  the  rapidity  with  which  the  scale-  accumulate; 
but  the  oily  applications  should  be  made  once  in  twentj  - 
tour  hi, urs,  until  the  scalp  is  restored,  to  a  healthy  con- 
dition. 

The  treatment  of  pityriasis  simplex  occurring  on  other 

portions  of  the  surface,  both  hairy  and  mm  hain  .  i-  some- 
what different,  lien-  ointments  may  he  used.  An  oint- 
ment of  sulphur,  one  part,  to  eight  parts  of  vaseline,  is 
usually  beneficial,  or  a  weak  mercurial  ointment  may  he 
employed.  When  the  skin  grows  greasy  castilesoap  may 
be  used  to  wash  away  the  excess  "t  ointment. 

Internal  treatment  is  sometimes,  hut  not  by  any  means 
always,  demanded.  Tunics,  and  particularly  iron,  will 
he  found  useful.  If  there  he  coiisi ipat ion.  with  a  ten- 
dency to  anaemia — a  not  very  uncommon  combination  in 
young  persons  Buffering  from  pityriasis  -the  following 
will  he  found  efficienl  :  U.  Magnesii  sulphat.,  Gm.  :'.'-' 
(  3  j.)  ;  leni  sulphat.,  Gm.  1  ( 3  j.) ;  sodii  chloridi,  Gm. 
4(3j-);  acid,  sulphuric,  tiil. .  Gm.  4  (f3j.):  infus. 
quassias,   ad   Qm.    128   (f|iv.)      M.      Si.lt.  :    Tablespoonful 

iii  a  tumbler  <>i  water  before  breakfast. 

PrrvKiAsie Maci  latai  i  Circinata,  sometimes  called 
pityriasis  rosea  is  an  inflammatory  disease  "fa  mild  type, 
occupying  chiefly  the  trunk,  more  particularly  the  sub- 
clavicular, lateral  tlmracic.  and  scapular  regions.  It  is 
characterized  by  discrete  or  confluent  macular  or  Blightly 
raised  maculo  papular  lesions,  usually  the  former,  van  ins 
in  Bize  from  that  of  a  pin  head  t"  that  of  a  silver  half- 
dollar.  They  arc  roundi-h,  circular,  Or  OValish,  sharply 
Circumscribed,,  BUperflcially  seated,  and    ale    either    "11    a 

lev  el  with  the  surrounding  skin,  or  slightly  elevated ;  or, 

mi  the  other  hand,  they  arc  depressed  -"that  their  border 

often  presents  the  appearance  of  a  ring.  In  color  they 
are  generally  rosj  or  pale  red.  with,  later,  a  ;•■  ..i  less 

yellowish  or  tawny  tiut  ;  in  other  ca-c-  the  red   is  deeper 


and  the  coloring  mottled.      The  surface  of  the  patch* 
always  dry  and  more  or  less  scaly,  the  desquamation 

ing  fill  -liliaceous  and.  as  a  rule,  scanty,  similar  to  that  of 
tinea    versicolor,  and  tinea  (in -inula.      It    is   usually  mora 
pronounced  about   the  borders  of  the  lesions,  which  in- 
cline to  he.d  in   the  centre  and  spread  on  the  periphery. 
The    skin    is   but    little  thickened,   and  sometimes  fi 
almost     normal    when   taken   between   the    finger* 
subjective  symptoms  an-  variable  ;  in  some  case-  tin  •, 
decided    itching,    especially    noticeable  when   the   patient 
is  overheated  ;   while  iii   other  instances    the    individual 
i-  scarcely  made  aware  of  the  existence  of  the  eruption. 

The  above  description,  from  Duhring,  gives  a  fair  av- 
erage portrait  of  the  affection,  but  11111-1  be  accepted  with 
many  modifications,  both  a-  to  color  and  size  ol  lesi 
amount  of  pruritus,  etc.,  which  vary  greatlj  in  different 
cases.     In  Duhring's  experience  the  course  of  the  disi 
is  quite  uniform  as  to  duration,  the  lesions  usually  last- 
ins    from   one  io  three  months,   when  spontaneous  in- 
volution sets  in.   recovery  taking  place  with  incret 
desquamation  and  pigmentation,  within  a  fortnight  or  a 
month.     In  the  writer's  experience  this  average  i-  often 
broken  by  cases  running  a  rapid  course,  and  amenable  to 
treatment,    and    by   others   lasting    a    much     longer    time 

without  changing  materially.  The  onset  of  tin 
may  be  sudden  or  gradual,  new  lesions  appearing  from 
day  to  day  or  from  week  to  week.  They  an-  in  many 
cases  numerous  and  situated  close  to  one  another,  in 
which  case,  as  they  enlarge,  they  incline  to  coalesce, 
forming  variously  Bized  and  shaped  —  often  large — macu- 
lar or  Circulate  patches.  Thus,  as  in  tinea  versicolor,  the 
whole  chest  or  the  neck  may  be  invaded  by  a  contini. 
or  interrupted  patch. 

Pityriasis  maculata  el  circinata  may  be  confounded 

wilh  tinea  circinata,  or  with  tinea  versicolor,  to  both  of 
which  it  at  times  hear-  a  Striking  resemblance  :  also  with 
tinea  versicolor,  seborrhoea,  or  pityriasis  corporis,  lichen 
ruber,  psoriasis,  and  -v  philis.  It  has  the  general  appear- 
ance and  the  course  "l  a  vegetable  parasitic  affection,  but 
no  specific  fundus  has  a-  yet  been  demonstrated  in  con- 
nection with  the  lesions. 

The  disease  lends  in  nio-t  cases  to  spontaneous  recov- 
ery, hut  in  many  cases  much  patience  is  required  to 
arrive  at  that  conclusion.     Commonly,  it  is  better  to 

such  remedies  as  may  be  Suggested  by  the  obvious  as- 
pects of  the  case,  rather  than  pursue  a  purely  expectant 
course. 

Frequent  bathing,  followed  by  the  application  of  the 
following  ointment,  has  proved  beneficial  in  the  wril 
hands:     i;.   Acid,  salicylic,  Gm.  4  ( 3  j.) ;  ung.  pctrolii, 
Gm.  82  (  =  j.). 

Pityriasis  Rubra. — In  the  article  on  Dermatitis  Ex- 
foliativa, in  this  work,  reference  was  made  to  Pityriasis 
Rubra  as  another  form  of  disease.  Further  investiga- 
tion, however,  has  demonstrated  that  the  affections 
identical.  Reference  may  therefore  be  made  to  the 
article  mentioned. 
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Arthur  Van  Hdrlin 

PLACENTA.  ANATOMY  OF.  The  human  placenta 
{Mutterkuchen)  \<  a  disk  of  tissue  to  which  the  umbilical 
cord  of  the  child  is  attached  by  its  distal  end.     Aaare- 

suli  of  normal  labor,  the  amnion  and  chorion,  by  which 
thefaUus  in  uiero  i-  surrounded,  are  ruptured  ;  the  child 
is  then  expelled,  but  by  means  of  the  lone;  umbilical 
cold  remains  attached  to  the  uterus  ;  after  an  interval  the 
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placenta,  with  which  the  cord  retains  its  connection,  is 
loosened  from  the  uterine  wall  and  expelled  together  with 
the  foetal  envelopes  and  portions  of  the  decfdual  mem- 
brane (uterine  mucosa)  of  the  mother ;  the  parts  thus 
thrown  off  secondarily  constitute  the  so-called  after-birth 
of  obstetricians. 

The  placenta  at  full  term,  as  thus  obtained  by  natural 
expulsion,  is  a  moist  mass,  containing  a  great  dial  of 
■blood;  spongy  in  texture  ;  about  seven  inches  in  diam- 
eter, but  very  variable  in  size,  being  roughly  proportion- 
ate to  the  bulk  of  the  child  ;  usually  oval,  sometimes 
round,  but  not  infrequently  irregular  in  shape.  One  sur- 
face is  smooth  and  covered  by  a  pellucid  membrane  (the 
amnion),  and  reddish-gray  in  color  ;  to  this  surface  the 
•umbilical  cord  is  attached,  and  it  shows  the  arteries  and 
veins  branching  out  irregular^  from  the  cord  over  the 
surface  of  the  placenta  (Fig.  2889).  The  opposite  surface 
is  rough,  lacerated,  and  is  usually  covered  irregularly 
with  more  or  less  blood,  which  is  often  dark  and  clotted. 
When  the  blood  is  removed,  the  surface  is  seen 
to  be  crossed  by  a  system  of  grooves  which  di- 
vide the  placental  tissue  into  irregular  areas, 
each  perhaps  an  inch  or  so  in  diameter 
these  areas  are  called  the  cotyledons. 
The  placenta  is  about  twenty-five  or 
thirty  millimetres  thick,  but  thins 
out  rapidly  at  the  edges,  and  its 
tissue  passes  over  without  a 
break  into  thin  fcetal  mem- 
branes, which  accordingly 
spring,  as  it  were,  from  the 
margin  of  the  placenta. 

When  in  situ,  the  placenta 
is  fastened  to  the  walls  of 
the  uterus  by  its  rough  or 
cotyledonary  surface ;  its 
smooth,  amniotic  surface 
faces  the  cavity  in  which 
the  foetus  lies. 

A  more  detailed  examina- 
tion of  the  gross  appearances 
of  a  placenta  discharged  at 
term,  leads  to  the  following 
additional  observations. 
The  color  is  a   reddish  or 
purplish  -  gray,    varying    in 
tint  according  to   the   condi- 
tion of  the  blood,  and  mottled 
between   the    divaricating  blood- 
vessels by  patches  and  networks  of 
pale    yellowish   or  flesh   color.     The 
light  pattern  is  produced  by  the  tissue  of 
the  villi  shining  through  the  membrane  of 
the  chorion.     These  appearances  are  less  dis- 
tinct when  the  placenta,  as  is  usually  the  case 
is  covered  by  the   thin  amnion.     The   amnion, 
however,  is  very  easily  detached  as  far  as  the  in- 
sertion of  the  umbilical  cord,  but  from  the  latter 
it  cannot  be  peeled  off.     The  blood-vessels  run  out  in  all 
•directions  from  the  end  of  the  cord  ;  each  vessel  pro- 
duces a  ridge  upon  the   placental   surface,    so  that  its 
course  is  readily  followed.     The  arteries  and  veins  are 
more  easily   distinguished   after  double   injection,*  as  is 
shown  in  Fig.  2889.     The  two  kinds  of  vessels  do  not  run 
together  ;   the  arteries  lie  nearer  the  surface,  the  veins 
deeper  ;  the  arteries  fork  repeatedly,  until  they  are  repre- 
sented only  by  small  branches  and  fine  vessels  ;  some  of 
the  small  branches  disappear  quite  suddenly  by  dipping 

*  For  double  injections  Gage's  starch  mass  is  convenient.  The  stock- 
mixture  contains  4  vols,  dry  powdered  starch  ;  4  vols,  of  a  2.5  per  cent. 
solution  of  chloral  hydrate  :  and  1  vol.  of  ninety-five  per  cent,  alcohol. 
To  make  a  white  mass  add  1  vol.  of  starch  to  the  &toek  solution,  that  is, 
to  9  parts  of  the  stock,  add  1  of  starch.  To  make  a  blue  mass,  add  1  part 
in  bulk  of  dry  ultramarine  to  9  parts  of  the  stock.  Before  injecting,  force 
out  of  the  placenta  as  much  blood  as  possible  by  mechanical  means  :  then 
wash  out  the  vessels  with  a  U.fi  per  cent,  salt  solution,  first  through  the 
arteries,  then  through  the  veins.  The  white  mass  may  be  thrown  into 
the  arteries  :  the  blue  mass  into  the  veins.  The  placenta  should  then  be 
washed  in  running  water  for  at  least  twenty -four  hours  to  extract  the 
blood.  The  injected  specimens  may  be  preserved  in  Wickersheiiner's 
fluid,  which  will  need  to  be  changed  at  least  twice. 


down  into  the  deepcr-lving  tissue  in  order  to  pass  into 
the  villi.  The  veins  (Fig.  2889)  are  considerably  larger 
than  the  arteries  ;  they  branch  in  a  similar  manner,  but 
some  of  the  trunks  disappear  from  the  surface  more 
abruptly  than  is  the  case  with  the  arteries.  There  is  the 
greatest  possible  variability  in  the  vessels  of  the  placenta; 
I  have  never  seen  two  placenta'  with  vessels  alike.  So  far 
as  I  have  observed,  the  insertion  of  the  cord  is  always  ob- 
viously eccentric;  the  degree  of  eccentricity  is  variable,  and 
is  easily  seen  to  be  related  to  the  distribution  of  the  \  i 
The  insertion  of  the  cord  may  even  be  entirely  outside 
the  placenta,  which  yet,  as  B.  S.  Schultze  has  shown, 
may  otherwise  be  normally  developed.  Such  insertions 
are  called  velamentous.  The  usual  type  is  shown  in  Fig. 
2889.  The  arteries  come  down  to- 
gether from  the  cord  ;  they  usu- 
ally, but  not  always,  anastomose  by 
a  short  transverse  vessel,  which  lies 
about  half  an  inch  above  the  sur- 


Fio.  2SS9. — Placenta  at  Full  Term,  doubly  injected  by  Dr.  H.  P.  Quincy,  to  show  the 
distribution  of  the  vessels  upon  the  surface. 

face  of  the  placenta  ;  it  could  not  be  shown  in  Fig.  2889. 
I  have  never  noticed  any  arterial  or  venous  anastomoses 
on  the  surface  of  the  placenta.  The  arteries  then  spread 
out  in  a  manner  which  may  be  described  as  roughly  sym- 
metrical. The  vein  partially  follows  the  course  of  the 
arteries.  When  the  cord  is  inserted  near  the  margin,  the 
symmetry  of  the  placental  vessels  is  greater;  when  the 
insertion  is  nearer  the  centre,  the  symmetry  is  less  than 
in  Fig.  2889. 

The  reverse  or  uterine  surface  of  the  placenta  is  rough, 
and  divided  into  numerous  rounded,  oval,  or  angular 
portions,  termed  lobes  or  cotyledons,*  as  stated  above. 
These  vary  from  half  an  inch  to  an  inch  and  a  half  in 
diameter.  The  whole  of  this  surface  consists  of  a  thin, 
soft,  somewhat  leathery  investment  of  deciduous  mem- 
brane, which  dips  down  in  various  parts  to  form  the 
grooves  that  separate  the  cotyledons  from  each  other. 
This  layer  is  a  portion  of  the  decidua  which,  as  long  as 

*  The  division  of  the  placenta  into  cotyledons  is  not  primary,  but,  on 
the  contrary,  is  not  developed  until  the  fourth  or  fifth  month. 
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the  parts  arc  in  titu,  constitutes  the  boundary   between 
the  placenta  and  the  muscular  Bubstance  ol  th<    uterus, 
liui  which  at  the  time  of  labor  becom<  b  gplif  osund<  i 
that,  while  a  portion  is  carried  oil  along  with  the  pla 


Fio.  ■-  rial  VIM  of  i  il   Pull  Term.    The  little  spots 

on  Island**  of  the  covering  epithelium. 

centa  and  constitutes  its  external  membrane,  the  rest  re- 
in, lin-  attached  t<>  the  inner  surface  of  the  uterus.* 

If  a  placenta  i-  cut  through,  it  is  found  to  consist  of  a 
spongj  mass  containing  a  large  quantity  of  blood,  and 
bounded  bj  two  membranes,  each  less  than  a  millimetre 

thick;  the  upper ■  is  the  chorion  covered  by  the  still 

thinner  amnion,  ami  greatly  thickened  where  the  vessels 
lie  iii  it  ;  the  lower  one  is  the  decidual  tissue  together 
with  i lie  ends  nf  the  villi  imbedded  in  it  (rf.  Decidua, 
vol.  ii..  especially  p.  892,  and 
Fig.  804) ;  it  represents  only  a 
ii    ol'    the    decidua,    the 

Other  portion  has  remained 
Upon    the     uterine    wall.     The 

spongy  mass  is  found,  upon 
i  lamination,  to  consist  of  an 
immense   number  of  tufts  of 

tine  rods  of  tissue,  which  are 
irregularly  cylindrical  in  shape. 

Further     examination     shows 

that  they  are  twigs  (Pig.  2890), 

w  ith  rounded  ends,  and  spring- 
ing from  little  branchlets, 
which  in  their  i urn  arise  from 
branches,  ami  so  on,  until  il 
large  main  stem  is  found,  which 
Starts  from  the  chorion.  This 
branching  system  is  richly  sup- 
plied with  blOOd  from  the  foetal 
vessels  on  the  surface  of  the 
placenta.  The  villi  are  inter- 
woven so  licit  the  1\\ie;s  of 
one   branch  are  interlaced  with 

those  "i  another,  and  appar- 
ently separate  twigs  may  grow 
together  and  their  vessels  ana-- 

1'  'lie  ise  .   hut  on  this  point  I  am 

unable  to  apeak  positively. 
The  villous  twigs  next  the  Bur- 

face    of    the   decidua     penetrate 

that  tissue  a  Blighl  distance. 
The  Intervillous  spaces  are 
tilled,  or  nearly  so,  w  ith  blood  ; 
they  form  a  complex  system  of 
<■  h  a  nnels.     The  intervillous 

blood,  as  we  know  from  the  re 
111  -  of   Paxre,  Turner,  and 
Waldeyer,  is  maternal     Farre 
Bays,  in  hi-  article   in  Todd's 

CyclopOBdia,*4*  p.  716,  in  reference  to  the  placental  de- 
cidua :  "Numerous  valve-like  apertures  are  observed 
upon  all  parts  of  the  Burface  .  they  arc  the  orifices  "f  thi 

vein-,    which    have    lieen   loin    otf    from    the    uterus.      A 


ed  into  any  one  ,,i  these,  after  taking  an  ob- 
lique direction,  enters  at  once  into   the  placental  Bub- 
Btance      Bmall  arteries,  about  half  an  inch  in  length,  are 
a  No  (  very  where  observed  imbedded  in  thi-  layer, 
making  several  sharp,  spiral  turns,  they  liki 
diiily  open  into  the  placenta ;"  and  on  p.  ?l!t  he 
"These  venous  orifices  occupy  three  situations.    The 
first  and  most  numerous  are  scattered  over  the  inner  side 
of  the  general  lay  er  of  decidua,  w  Inch  constitutes  the  up. 
per  boundary  of  the  placenta  ;  the  second  form  openinn 
upon  the  sides  of  the  decidual   prolongations  or  di 
menis,  which  separate  the  lobes  from  each  other;  while 
the  third  lead  directly  into  the  interrupted  channel  in  the 
margin,  termed  the  circular  sinus.''     The  circular  sinus 
(Pig.  2891,  St)  i-  merely  a  space-  at  the  edge  of  the  pla- 
centa, which  is  left  comparatively  free  from  villi.     It  is 
not  a  continuous   channel,    but   is  interrupted    here   and 
there. 

To  study    the   histology  of  the    placenta.   Sections  are 

1 1  -i  made  after  imbedding  the  organ  in  celloidine.     Fi^. 

2891  represents  pat;-  of  a  section  ol  a  [placenta  at  term, 
from  which  the  amnion  was  removed.  Fig.  2891,  A  re- 
presents  the  placental  margin  magnified  thirteen  diam- 
eters; 1>,  a  portion  of  the  decidua  near  /;  ill  A.  but 
moil  highly  magnified.  Tin- chorion.  Clio,  and  decidua, 
J),  are  in  immediate  contact  at  the  left  of  the  figure,  that 
is,  outside  the  placenta,  though  remnants  of  a  few 
I  villi.  //,  an-  still  plainly  recognizable;  but  they 
nid  only  close  about  the  placenta.  At  the  margin 
of  the  placenta  and  in  ils  neighborhood,  the  chorion  and 
decidua  are  not  clearly  delineated,  but.  on  the  contrary, 
the  decidual  cells   find   here  an   opportunity   to  penetrate 

the  chorionic  membrane.      The  placental   chorion  ex- 


•  Thiii  paragraph  i-  taken  almost  verbatim  from 


Full  TVrm.     A.  vertical  section  through  the  margin  :  1».    decidua;  n.   aborted 
villi  outside  tli''   placent  d.usj   Vi,  placental  villi ;  F0>,  flbrine.     It.  portion  of  A 

more  magnified,  t"  show  the  decidual  tissue  near  l>  ;  r.  blood- vessel ;  <t.  d',  decidual  cells;  d,  with  one 
nucleus;  ./'.  with  several  anoleL 

hibits  its  characteristic  stratification  a  short  distance  with- 
in the  margin.  I  have  found,  however,  that  the  distinct 
ness  of  that  Stratification  varies  considerably,  not  only  in 
differenf  placenta',  but  also  in  different  parts  of  the  same 
placenta.  The  decidua.  I),  outside  the  placenta  is  very 
thick,  but   al    the   edge  it    begins  to   thin   out,  and,  as  it 
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passes  over  the  under  side  of  the  placenta,  rapidly  be- 
comes so  much  reduced  as  to  be  even  less  in  thickness 
than  the  chorion,  Clw.  The  decidua  is  characterized  by 
an  immense  number  of  large  decidual  cells,  not  scattered 
about  as  in  Fig.  804,  vol.  ii.,  but  densely  packed,  Fig. 
8891,  B;  the  cells  are  irregularly  oval  in  outline,  clear, 


Ajfg^lSdjk     |\. 


Fig.  2892. — Adenoid  Tissue  of  a  Villus,  from  a  Placenta  of  four  Months. 
I,  I,  Leucocytes ;  v,  f,  capillary  blood-vessels  ;  d,  finer  meshwork  from 
near  a  capillary. 

somewhat  granular,  and  have  usually  a  single  nucleus  ;  a 
few  are  larger,  more  granular,  and  multinucleate. 

At  the  edge  of  the  placenta  the  chorion  and  decidua 
separate ;  where  they  first  part  there  are  very  few  villi 
(Fig.  2891,  Si),  but  elsewhere  the  room  between  them  is 
occupied  by  innumerable  branches  of  villi,  17,  T7,  with 
narrow  spaces  between  them  for  the  blood  ;  the  sections 
of  the  villi  are  of  all  sizes  and  shapes  ;  they  all  contain 
blood-vessels,  but  only  the  larger  ones  can  be  distin- 
guished with  the  magnification  of  Fig.  2891,  A,  where 
they  have  been  made  as  distinct  as  possible  by  being 
drawn  black.  The  spaces  between  the  villi  have  been  left 
white,  the  blood  which  partially  filled  them  not  being 
represented. 

The  histology  of  the  chorion  requires  a  few  words. 
Since  writing  the  article  on  the  Chorion  (ante,  vol.  ii.,  p. 


Flo.  2893.— Cross  Section  of  a  Villus,  from  a  Placenta  of  Seven  Months ; 
three  blood-vessels  are  shown,  a,  a,  Thickenings  of  the  epithelium  ;  /, 
a  thickening  transformed  into  canalized  fibrine. 

143),  I  have  accumulated  observations  which  explain 
more  fully  the  history  of  its  layers.  We  will  speak,  first, 
of  the  membrane  proper  ;  second,  of  the  villi.  As  stated 
in  vol.  ii.,  p.  146,  the  chorionic  membrane  develops  four 
layers  :  two,  the  stroma  and  the  fibrillar  layer,  are  de- 


rived from  the  connective  tissue,  or  mesodcrmic  layer; 
the  other  two,  the  cellular  and  the  fibrine  layers,  I  have 
since  ascertained  to  be  derived  from  the  epithelium. 
The  epithelium  (ectoderm)  of  the  chorion  develops  nu- 
merous centres  of  cell  multiplication,  which  result  in 
outgrowths  that  become  the  branches  of  the  villi  (see 


Fig.  2894. — Portion  of  an  Injected  Villus  from  a  Placenta  of  about  Five 
Months;  magnified. 

vol.  ii.,  p.  145),  but  after  the  third  month  many  of 
these  centres  of  growth  (proliferation  islands)  follow  a 
different  career  of  development ;  they  produce  merely 
each  a  local  thickening  of  the  epithelium,  such  as  is 
readily  found  in  the  placenta  at  term  by  picking  out  a 
small  bunch  of  terminal  villi  and  staining  it  with  h.ema- 
toxylon  ;  the  thickenings  appear  as  scattered  dots  (Fig. 
2890).  The  little  thickenings  may  grow  and  spread  so 
that  adjacent  ones  fuse,  thus  constituting  a  thickened 
patch  of  epithelium.  Over 
the  chorionic  membrane 
these  patches  become  quite 
large,  and  the  cells  under- 
go a  metamorphosis  by 
which  the  patch  is  con- 
verted into  what  is  known 
as  the  cellular  layer.  The 
cellular  layer  may  then 
undergo  a  hyaline  degen- 
eration, which  gives  rise 
to  the  fibrine  layer  ;  the 
degeneration  commences 
in  the  superficial  part  of 
the  cellular  layer,  so  that 
in  some  portions  there  may 
be  two  distinct  strata  ;  on 
the  other  hand,  the  degen- 
eration may  progress  until 
the  whole  of  the  cellular 
layer  is  replaced  by  fibrine. 
In  the  villi  the  meso- 
derm exists  in  two  prin- 
cipal forms:  1,  adenoid 
tissue  ;  2,  fibre-cell  tissue 
around  the  blood-vessels. 
The  adenoid  tissue  (Fig. 
2892)  may  be  described  as 
the  proper  tissue  of  the 
villi.  It  consists  of  a  net- 
work of  protoplasmic 
threads,  which  start  from 
nucleated  masses  (cells). 
There  are  many  large 
meshes  which  are  partly 
occupied  by  the  scattered 
leucocytes,  /,  I,  present  in  very  large  numbers.  About 
the  capillaries  the  network  is  more  finely  spun  (Fig.  2892, 
d).  This  tissue  is  obviously  only  a  modification  of  the 
well-known  embryonic  type  of  connective  tissue;  com- 
pare vol.  iii.,  Fig.  1345.     I  have  failed  to  distinguish  any 


Fio.  2S95. — Fortinn  of  a  Small  Villous  [ 
Stem  from  nn  Injected  Placenta  of 
about  Five  Months  ;  magnified. 
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intercellular  substance,  but  think  thai  the  meshes  are 
filled  during  life  with  Quid.  The  abundance  of  nuclei 
deserves  special  note.  Around  all  the  non-capillary 
blood  vessels  the  mesoderm  Is  very  different,  foi  il  exhib- 
its distinct  intercel 
hilar  Bubstance,  with 
a  tendency  to  fibril 
lar  differentiation  in 
quite  a  wide  zone 
around  the  vessels . 
in  this  zone  the  cells 
become  elongated  and 
irregularly  fusiform  . 
around  the  larger  ves- 
sels the  inner  pari  of 
the  zone  contains  rela 
lively  more  cells, 
which  are  more  elon 

gated  and "e  regu 

hu  lv  arranged  ;  we 
maj  then  Bay  that  a 
wide  adventitia,  and 
about  the  larger  ves- 
sels a  w  ide  media  also, 
i~  developed,  without, 
however,  either  layer 
acquiring  the  full  his- 
ical  differentia- 
tion characteristic  of 
the  adult  vessels.    The 

epithelium  of  the  villi 
undergoes  a  similar 
metamorphosis  to  that 
of  the  chorionic  mem- 
brane proper,  except 
that  the  cellular  stage 
seems  to  be  skipped 
usually,  and  the  epi- 
thelial thickenings  de- 
generate directly  into 
canalized  tibrine.   Pig, 

2893  represents  a  cross 

section  of  ii  seven 
months  villus,  which 
Bhows  several  thick- 
enings, a,  a,  one  of 
which,  /',  has  degen- 
erated into  tibrine. 

F(K  T  A  L  ClBCrjLA- 
]  [ON.— To  follow  the 
course    of     the     fictal 

blood-vessels  within 
the  placenta,  the  best 

method  is  by  corrosion 
injei  tions.  These;  may 
be   made    cither  with 

fusible  metal,  wax,  or 
celloidine.  The  first 
is  specially  suited  for 

the  study  of  the  lai  ge 
trunks,  the  latter  for 
that     of     the     smaller 

vessels  also.     I  ba\  e  a 

very  beautiful  celloid- 
ine injection     by    Dr. 

s.  J.    Biixter,  which. 

with  others  of  wa\ 
and  metal,  has  served 

as  the  basis  of  the  fol- 
lowing description  : 
The  veins   leave  the 

surface  s,,m, -what 
more  abruptly  than 
do  the  arteries,  \\  hich 


PlO.  3896. — Section  Through  a  Xormal  Plaoenta  Ol  the  i:ij-rlit ti  Month  in  situ.  Am, 
Amnion;  Clio,  chorion;  IV.  villooe  trunk:  oL  sections  of  villi  in  the  substance  of 
the  placenta  :  /',  decidna  :  Mr.  nanaonlaria  uteri  .  />'.  eavemona  layer;   /'  ',  oompaot 

rine  <rein  opening  into  the  plaoenta.    The  festal  blood  i 
are  drawn  black ;  the  maternal  blood-spac  white:  the  chorionic  tie 

■tippled,  except  the  fibrino,  which  U  shaded  with  lint  nanta  of  the  gland 

cavities  in  D"  art'  Btippled  dark.     (Drawn  from  nature  by  J.  H.  limerton.) 


branches  then  curl  over  downward,  and  iifter  a  second 
short  descent  toward  the  decidua,  again  send  out  hori- 
zontal branches.  The  result  of  this  arrangement  is  a  I'  r- 
raoe-like  appearance  in  the  course  of  the  vessels;  they 

approach  the  uterine 
Am.  side  of  the  ]>]■.„ 
Cho.  in  this  very  charac- 
teristic manner.  The 
number  of  lit- 
is variable  ;  usually 
there  are  twoor  three, 
but  sometimes  there 
is  only  one,  or  they 
may  number  four,  or 
even  five.  Arrived  at 
the  end  of  its  terraces, 
the  main  vessel  takes 
a  more  nearly  perpen- 
dicular course,  and 
rapidly  subdn 
Immediately  aft* 
tering  the  villi  the  ar- 
teries and  veins 
off  but  few  capillaries, 
but  after  a  short  course 
in  the  main  stalk  of 
the  villus  the  \  i 
give  rise  to  many 
branchlets,  and  grad- 
ually the  character 
of  the  circulation 
changes,  until  in  the 
smallest  villous  twigs 
there  are  capillaries 
only  (Fig.  2894).  The 
vascular  trunks  have 
a  marked  tendency  to 
diehotomous  division 
(compare  Fig.  . 
which  is  maintained 
within  the  villi  to  a 
certain  extent ;  the  ar- 
terioles and  veinletB 
go  off  from  their 
trunks  at  wide  angles 
for  the  most  part,  and 
subdivide  in  the  same 
manner,  so  that  they 
spread  out'  through 
the  whole  substance 
of  the  placenta.  The 
vessels  next  the  de- 
cidua take  a  more  hor- 
izontal trend,  like  the 
top  branches  of  a 
wind-swept  tree.  As 
the  vessels  run  in  the 
villi,  of  course  the 
way  in  which  the  lat- 
ter branch  out  deter- 
mines the  paths  of  the 
former  ;  hence  by  fol- 
lowing the  distribu- 
tion of  the  vessels  we 
inform  ourselves  as  to 
the  ramifications  of 
the  villi.  Thus  the 
horizontal  coun 
the  vessels  on  the 
uterine  .side  of  the 
placenta  corresponds 
to  the  well  known 
fact,  that  the  ends  of 
the  villi  attached  to 


give  oil  more  small  branches  to  the  Burface  than  do  the 

veins  (see    Pig   2889       Both  kind-  of  vessels  leave  the 

ici  b\  curving  downward  for  a  short  distance  into 

the  trunk  of  a  villus ;  the  vessels  then  divide,  and  their 

again    take    a    more    horizontal    course;    the 


the  uterus  become  bent,  and   adhere  by  their  sides  to  the 
decidual  surface. 

The  capillaries  of  the  villi  are  remarkable  for  their 
large  size,  and  on  this  account  have  been  described  as 
arteries  or  veins  by  E.  J  I.  Weber,  Goodsir,  and  other 
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writers.  Their  calibre  is  often  sufficient  for  from  four 
to  six  blood-disks  abreast.  They  are  very  variable  in 
diameter,  and  are  also  peculiar  in  exhibiting  sudden  re- 
strictions and  dilatations  (Fig.  2894).  In  the  short  bud- 
like branches  there  is  often  only  a  single  capillary  loop, 
but  as  the  branch  becomes  larger  the  number  of  loops 
increases,  and  they  form  anastomoses.  In  branches 
large  enough  to  serve  as  a  stem,  some  one  or  two  of 
the  vessels  may  be  enlarged,  as  may  be  seen  in  Fig. 
2894  ;  in  the  branches  large  enough  to  admit  of  it,  there 
are  two  (or  sometimes  only  one)  longitudinal  central 
vessels,  an  artery  or  vein,  and  a  superficial  network 
of  capillaries  (Fig.  2893).  Goodsir  and  other  early  writ- 
ers laid  great  stress  on  the  formation  of  the  capillary 
loops,  but  this  feature  is  a  common  one  in  the  develop- 
ment of  the  foetal  vascular  system,  as  is  also  the  width  of 
the  capillaries.  In  my  opinion  these  peculiarities  are 
characteristic  rather  of  the  foetus  than  specifically  of  the 
placenta.  In  some  of  the  older  writers  (Goodsir,  Farre, 
etal.)  it  is  asserted  that  the  true  capillar}- system  dis- 
appears toward  the  end  of  gestation.  I  am  unable  to 
confirm  this,  but  find  instead  that,  in  the  slender  terminal 
villi  of  the  placenta  at  term  there  is  often  only  a  single, 
sometimes  long,  capillary  loop  ;  the  capillary  is  very  wide, 
and  its  width  is  probably  the  reason  of  its  having  been 
held  formerly  to  be  a  vein  or  an  artery. 

Placenta  in  Situ  and  the  Maternal  Circula- 
tion.— The  placenta  in  its  natural  position  in  the  uterus 
follows  the  curvature  of  the  uterine  walls,  hence  its  free 
or  amniotic  surface  is  slightly  concave,  its  decidual  sur- 
face is  strongly  convex.  A  vertical  section  is  very  in- 
structive (Fig.  2896).  The  amnion  is  closely  united  with 
the  chorionic  membrane,  which  is  quite  thin ;  the  uterine 
wall  consists  of  the  very  thick  muscular  layer.  Me,  and 
the  thinner  decidual  layer,  D.  The  muscular  layer  con- 
tains numerous  slit-like  cavities,  the  collapsed  venous 
sinuses,  and  the  well-known  curling  arteries,  which, 
however,  do  not  happen  to  appear  in  the  actual  section 
figured.  The  decidua  varies  in  thickness,  as  is  well 
shown  in  the  figure,  and  exhibits  in  most  parts  the  dis- 
tinction between  the  upper  compact  layer,  D' ,  and  the 
lower  cavernous  layer,  D" .  From  a  half  to  two-thirds 
of  the  whole  area  of  such  sections  is  occupied  by  innum- 
erable sections  of  villi,  vi,  crowded  together.  The  ap- 
pearance of  the  villi  varies  according  to  the  age  of  the 
placenta,  for,  as  the  organ  grows  older  the  small  branches 
become  more  numerous  ;  thus  in  Fig.  2896  there  is  a 
crowd  of  small  sections  of  villi,  but  in  a  similar  section 
of  a  younger  placenta  the  fragments  of  villi  would  aver- 
age considerably  larger. 

The  problem  of  the  maternal  circulation  has  long  been 
a  vexed  question.  Waldeyer's  recent  investigations46 
seem  to  me  to  have  settled  the  matter  so  far  as  the  later 
months  of  development  are  concerned.*  Waldeyer,  with 
perfected  methods,  has  confirmed  in  nearly  every  detail 
the  account  given  by  Farre,  who  seems  to  have  been  the 
only  previous  wTriter  who  understood  the  matter  quite 
correctly.  The  arteries  and  veins  open  on  the  decidual 
surface,  so  that  the  maternal  blood  leaves  the  maternal 
channels  and  circulates  in  the  intervillous  spaces  which 
are  bounded  by  the  chorionic  epithelium.  Waldeyer 
leaves  it  an  open  question  whether  this  epithelium  is  not 
covered  by  a  maternal  membrane,  but  I  cannot  find  any 
trace  whatsoever  of  any  covering  over  the  villi  except  the 
foetal  epithelium.  I  must  therefore  say  with  Farre  (I.  c, 
p.  722,  foot-note):  "I  can  arrive  at  no  other  conclusion 
than  that  the  blood  in  the  interior  of  the  placenta  is  as 
much  external  to  the  maternal  vascular  system  as  it  is 
while  passing  through  a  quill  inserted  between  the  di- 
vided ends  of  a  vein  in  a  living  animal."  The  arteries 
and  veins  pass  up  from  the  muscularis  and  ascend 
through  the  decidua,  to  which  they  give  off  very  few 
branches;  hence  the  poverty  of  the  decidua  in  blood-ves- 
sels (see  vol.  ii.,  p.  392).  The  decidual  vessels  have  neither 
intiuia  nor  adveutitia,  but  only  endothelial  walls.  The 
walls  of  the  arteries  commence  to  thin  out  within  the 

*  What  is  the  condition  before  the  fourth  or  fifth  month  I  am  unable 
to  say;  there  are  reasons  for  thinking  that  up  to  that  time  the  intervil- 
lous circulation  of  maternal  blood  is  not  established. 


Fig.  2S9T.— Isolated  Terminal 
Branch  of  a  Villus  from  the 
Chorion  of  an  Embryo  of 
twelve  weeks. 


muscularis;  the  nearer  they  approach  the  decidua,  the 
weaker  do  their  walls  become,  until  they  are  reduced  to 
one  layer  of  fiat  cells  which  border  immediately  against 
the  decidual  cells  (<;/'.  de  Sinety,  "Arch,  physiol.  norm. 
path.,"  1876).  The  change  is  not  abrupt,  nor  does  it  take 
place  evenly  on  all  sides  of  the  vessel.  (  an  such  a  blood- 
channel  still  be  called  an  artery  ?  From  it-  histological 
structure  certainly  not,  but  the  fact  that  it  is  the  direct 
prolongation  of  the  artery,  and  that  it  is  so  much  larger 
than  any  true  capillary,  leaves  no  doubt 
as  to  the  correctness  of  the  interpretation. 
At  the  last  spiral  turn  the  wall  disappears 
on  the  upper  Bide,  and  consequently 
vessel  opens  directly 
intervillous  chamber  ( 
er).  The  relations  of  i 
differ  somewhat.  In 
eularis  they  appear 
already  as  great  fis- 
sures with  endothe- 
lial linings  ;  they 
make  no  spiral  turns, 
but  approach  the 
decidua  at  a  gentle 
slope,  their  course 
being  nearly  parallel 
with  the  uterine  sur- 
face. They  gradually  attain  the 
surface,  where  they  open  widelv 
(Fig.  2896,  Vi).  The  ends  o*f 
the  villi  may  penetrate  the  cav- 
ity of  the  vein  for  a  short  dis- 
tance. Sometimes  a  vein  is  so 
large  as  to  occupy  the  whole  di- 
ameter of  the  decidua,  in  which 
case  its  upper  wall,  i.e.,  toward 
the  villi,  is  wanting,  its  lateral 
wall  rests  against  the  decidua, 
and  its  lower  wall  against  the  muscularis.  The  decidual 
cells  are  less  crowded  around  the  veins  than  around  the 
arteries  (Waldeyer).  The  venous  opening  shown  in  Fig. 
2896,  Ye,  tallies  exactly  with  Waldeyer's  descriptions,  ex- 
cept that  here  the  vein  makes  a  sudden  turn  just  before 
it  opens. 

Form  of  the  Villi. — Although  the  shape  of  the  villi 
has  been  described  in  the  article  on  the  Chorion,  a  few 
words  maybe  added  for  the  sake  of  presenting  some  new 
observations  and  figures.  Seiler 4S  figured  some  villi  of 
various  ages,  but  they  do  not  show  the  typical  changes. 
At  first  the  villi  are  short  cylinders,  slightly  constricted 
at  their  bases  (Reichert),  but  they  soon  begin  to  branch 
after  the  manner  well  indicated  by  Fig.  653  (vol.  ii.).  By 
the  middle  of  the  second  mouth  the  villi  appear  more  or 
less  as  in  Fig.  2897.  The  branches  are  all  constricted  at 
the  base,  very  irregular  in  shape,  with  rounded  ends.  The 
new  branches  begin  as  little  knobs,  which  lengthen  out 

first  into  short  cylinders, 
into  slender  clubs  ; 
their  growth  con- 
tinues their  sur- 
face becomes  ir- 
regular and  itself, 
in  turn,  begins  to 
develop  branches, 
Tadually  assumes  an 
ard  cucumber  form. 
ese  phases  are  indi- 
Fig.  2897.  When 
abort  over  the  cho- 
rion la»;  (Fig.  -jsiis),  the 
1  formation  ot  new  branches 
ceases;  the  tissue  begins  to 
shrivel,  and  consequently  the  villi  shrink  and  become 
ultimately  filamentous.  "Over  the  placental  area,  chorion 
frondosum,  on  the  contrary,  the  formation  of  new 
branches  continues,  but  the  terminal  ramifications  grad- 
ually alter  in  character,  until  in  the  placenta  at  term  the 
end  twigs  are  for  the  most  part  long  and  slender  (Fig. 
2890).     The  alteration  progresses  throughout  the  entire 


Fir..  2S98. 
Chorion  of  the  Second  Month. 
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Fig.  2899.— Villous 
Stem  from  ft  Pla- 
centa of  the  Fifth 
Month, 


tation,  bence  in  tin-  fifth  or  Bizth  month 
we  find  villi  of  the  Bhape  shown  in  Pig.  2899,  intermedi- 
al, between  thoa  ol  l  i  2897 and  Pig.  2890.  Theform 
oi  the  \illi  is  ;ii  all  times  excessively  variable,  yet  the 
characteristics  are  bo  marked  that  it  set  me  probable  that 
the  study  ol  the  \illi  could  be  in*  d  to 
proximately  the  age  oi  a 
■hcni  e  i"'  "i  forensic  im 

oi  the  Pa  1 1  B,  The 
t"  the  transfer  of  nourish- 
ment from  the  uterus 
to  the  child  is  not  well 
undi  retood,  Ii  N  <-vi- 
dent  that  the  supplj 
(  ome  from  I  be  maternal 
and  reach  the  foetus 
eh  the  veins  of  the  urn- 
:il  i ■mil  ;  although  the 
iotic  fluid  may  be  a  soun  c 
pply,  as  Minn-  have  main- 
d,  yet  at  most  its  r61e  can 
i,]\  secondary,  and  the 
transfer  of  material  must 
place  through  the  pla- 
.  i  Mil- presenl  know 
of  the  structure  of  the  organ 
renders  it  unnecessary  to  dis- 
cuss theold  theory,  recently  revived  by 
Cunie,  of  a  direct  communication  be- 
tween the  maternal  and  foetal  vessels, 
for  we  know  positively  that  no  such 
communication  exists.  This  i henry  has 
been  put  forward  again,  with  the  modi- 
fication that  the  vascular  walls  will  let 
small  solid  particles  through.  Thus 
Koubassoff,  on  the  basis  of  some  inconclusive  experi- 
ments. Bought  to  maintain  that  microbes  and,  ergo,  other 
Solid  particles  could  pass  from  mother  to  embryo  (sec 
"  Comptes   RendUB   Acad.  Paris,"  t.  oi.,  oOS-oKH.      More 

careful  tests  by  .Marie  Miropolsky  failed  to  confirm  this 
(Arch.  >i<  physiol.   n.   d.  p.,    18bo.  101-108).     A   second 

theory,  at  present  the  hest  accredited,  is  that  of  diffu- 
sion, which  finds  its  chief  basis  in  the  elaborate  arrange- 
ments found  in  all  placenta]  types,  for  bringing  the 
foetal  and  maternal  blood  into  immediate  proximity.  A 
third  theory  is  that  of  Rauber,"  who  attributes  the  chief 
role  in  the  nutrition  of  the  embryo  to  the  immigration, 
by  way  of  the  placenta,  of  maternal  leucocytes.  ^.fourth 
theory  attributes  an  active  part  to  the  utricular  glands, 
which  arc  supposed  to  pour  out  a  nutrient  secretion  into 
the  intervillous  Bpaccs,  where  it  is  taken  up  by  the  chori- 
onic villi.  It  is  impossible  at  present  to  form  a  final 
judgment  upon  these  theories;  it  seems  to  me  probable 
that  during  the  first  half  of  gestation  in  man  the  inter- 
villous spaces  i'f  the  placenta  do  not  normally  contain 
maternal  blood,  and  it  seems  possible  that  it  is  the  func- 
tion of  the   uterine  glands   to  nourish  the  embryo  during 

that  period     Later,  when  the  maternal  blood  bathes  the 

villi,  it  is  likely  that   the  transfer  of  material  is  effected 

Chiefly  by  simple  transfusion.      Haulier's  theory  has  not 

commended  itself  to  me. 

TtPBB  OF  I'i.m  ENTA. —  It  is  probable  that  in  the  ear- 
liest type  "I  placenta  the  allanlois  w  as  si  ill  a  rudimentary 
structure;  the  so  called  allantoic  vessels  ran  on  past  it 
and    ramified    upon  the  chorion,  which  threw  out  villi  to 

■  by  an  increased  Burface.     The  villi  covered  the 

whole  chorion.  They  developed  further,  as  the  increase 
in  the  absorbent  capacities  was  advantageous.  From  this 
simple  type  all  the  existing  modifications  in  placenta] 
mammals  appear  to  me  to  be  derived.     The  first  marked 

■  nee  was  in  the  manner  of  connection  between  the 
foetal  \  illi  and  the  uterine  walls.  On  the  one  line  of  dif- 
ferentiation, we  find  the  surface  of  the  chorionic  villus 
highly  vascular  and  closely  titled  against  the  uterine 
wall,  which  is  also  highly  vascular  (Pig.  2900),  or  they 
maj     parti]    separate    from    the    Uterine    wall,    as   happens 

in  the  areas  ol   Eschricht  in  the  pig's  chorion  ;  in  man 

the    separation    is   carried   to  an  extreme,   only   the    tips 


ol  a  few  of  the  villi  being  attached  to  the  uterus  ;  there 
is  thus  a  wide  space  or  cavity  between  the  membra 
the  chorion  at  the  uterine  surface,  in  which  the  racemose 
\  illi  hang.  By  the  abortion  of  the  villi  over  most  of  the 
chorion  the  human  placenta  becomes  of  the  true  </,  - 
type.  It  is  always  a  tru*  chorionic,  placenta,  neither  the 
allantois  or  the  yolk-sack  (umbilical  vesiclei  taking  any 
part  in  its  formation.      In    many   mammals,    however, 

both  of  these  appendages  lays  itself  against  the 
<  borion  and  shares  in  the  placenta,  other  modification 
are  produced  in  various  classes  by  the  variations  in  the 
disappearance  "I  the  villi  ;  at  least,  with  our  present 
knowledge,  this  appears  the  best  morphological  inter- 
pretation of  the  zonary  ami  cotyledonary  forms  of  pla- 
centa.     All    types   of    placenta-    are    to    be   reduced  j,ri- 

i,,  variations  in  the  chorion,  and  particularly  in 
the  form  and  distribution  of  its  \i])i.  and  to  the  modifi- 
cations in  the  uterine  mucosa,  and  secondarily  to  the  re- 
lations established  between  the  allantois  and  yolk.  It 
should  never  be  forgotten  that  the  placenta  is  essentially 
a  chorionic  organ.  The  placenta  varies  extremely  in  the 
different  classes  of  mammalia,  and  is  therefore  very  in- 
teresting to  the  compaiative  embryologist  ;  but  on  the 
other  hand,  the  human   placenta  differs  so   much   from 


conn. 


Fig.  2fK)0.— Chorion  in  situ  of  a  Pig.  Cho,  Chorion  :  ep,  uterine  epi- 
thelium :  conn,  connective  tissue  of  uterine  murosa  ;  gl,  utricular 
gland.  The  foetal  blood-vessels  are  shaded  gray,  the  mau.-rnul  vessel* 
black.     (After  Tiifani.) 

that  of  other  types,  that  the  physician  cannot  replace 
the  study  of  it  by  the  study  of  that  of  any  other  animal, 
except  perhaps  the  anthropoid  apes. 

Literature. — The  literature  of  the  placenta  is  very 
extensive.  Part  of  it  has  been  cited  with  the  art: 
Chorion  and  Decidua.'  The  best  article  known  to  me  is 
that  of  Arthur  Fane'-";  it  is  a  great  deal  better  and 
more  accurate  than  most  subsequent  writing  on  this  sub- 
ject. The  next  most  important  writings  in  English  are 
those  of  Turner,  and  of  Balfour  in  his  "  Comparative 
Embryology.''  In  the  following  list^  a  few  only  of  the 
papers  are  mentioned.  Ercolani's  numerous  papers  are 
summarized  in  Romiti's,  "Embriogenia  umana."  Of  re- 
cent papers,  1  will  mention  especially,  Tafani44  and  Wal- 
dcyer." 

1  Babo,    F.    v. :  Ucber  die   Susserc  Eihaut  des  javanischen  Moschus- 
Hcidelberg.  1847. 

"Baer.  E.  K.  \<m  :  Untersuchongen  Ober  die  Gefassverbmdungeo 
Ewisctaen  Mutter  and  Fruchf  in  den  S&ugethicren.     Kunigsbcrg,  1888. 

leneden,  B.  v. :  Recherches  sur  la   formation  des  annexes  foetalea 
chez  le<  mammifi  res.  Arch.  BioL,  v..  lss-l.  3»;i* — 134. 

'Chapman,  H.  C. :  The  Placenta  and  Generative  Apparatus  of  the 
Elephant,  J.  Acad.  Nat   Sei..  Philadelphia,  \iii..  1880. 

'Colucci,  Vinoenso:  Sulla  vera  natura  glamiolare  della  porzionc  ma- 
tern. i  delta  placenta  nella  donna  e  negli  animali,  Mem.  Accad.  Sci.  1st. 
Bologna,  Scr.  4,  ml.  1886,  188-158,  Tav.  1-8, 

Formation    du     placenta    dans    l'espece    humaine,   C.    R., 
is:::, 

'  Creighton :  On  the  Formation  of  the  Placenta  in  the  Guinea-pig,  J. 
Anat.  Plus..  \n..  1878. 

■  Delore  :  Btnde  de  la  circulation  maternellc  dauslc  placenta,  Ann.  do 
gynec,  Join,  1874,  Eta,  1,  2. 
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•  Duval,  Mathias:  Eur  les  premieres  phases  flu  di-veloppemcnt  du  pla- 
centa du  cobaye,  C.  R.  Soc.  biol.,  Ser.  8,  iv..  HSS7. 

i«Ecker,  Alexander:  Icones  physiological,  ErlSatemngstafeln  zur 
physiologieundBntwickclungsgeBchichte,  Leipzig,  1851, 4°,  -nuri.  Tafcln 
mit  ErklSrung. 

J' Edwards,  A.  Milne-:  Obervations  sur  l'embryologie  des  Lemuriens, 
Ann.  sci.  nat.,  XV.,  October.  1871. 

'-  Edwards.  A.  Milne- :  Sur  la  conformation  du  placenta  chez  le  Ta- 
mandua,  Ann.  sci.  nates.,  xv.,  1872. 

l»  Edwards,  A.  Milne-:  Sur  la  disposition  des  enveloppes  foetales  de 
l'Aye-Ave,  C.  K.  Paris,  xcix..  1S84.  265-267. 

M  Ercolani.  G.  B.:  Sulle  alterazioni  patologiche  portate  dalla  sifilide 
nella  placenta  umana.  Boll.  sci.  med.  Bologna.  Ser.  6.  xi. 

>•  Ercolani,  G.  B.  :  Delle  glandole  otricolari  dell'  utero  e  dell'  organo 
glandulare  di  nuova  formazione,  etc.,  Mem.  Accad.  Sci.  1st.  Bologna,  Ser. 
2.  vii.,  1868,  133-207,  111  Tav. 

l«  Ercolani,  G.  B. :  Sulla  placenta  e  sulla  nutrizione  dei  feti  nell' 
utero.  Lezione  orale.  Bologna.  1869. 

17  Ercolani,  G.  B.:  Sul  processo  formativo  della  porzione  glandulare  o 
mat  rna  della  placenta.  Mem.  Accad.  Sci.  1st  Bologna.  Ser.  •.',  ix.,  1870, 
M3-432,  l'<  Tav. 

'''Ercolani.  G.  B.  :  Delle  malattie  della  placenta.  Mem.  Accad.  Sci.  1st. 
Bologna,  Scr.  2.  x.,  1870.  491-5">4.  7  Tav. 

"  Ercolani.  G.  B.  :  Sulla  parte  che  hanno  le  glandule  otricolari  dell' 
utero  nella  formazione  della  porzione  materna  della  placenta.  Mem. 
Accad.  Sci.  1st.  Bolognn,  Ser.  3,  iii..  1873,  -!»i4-312.  -1  Tav. 

-"'  Ercolani,  G.  B.  :  Della  struttura  anatomies  della  caduca  uterina  nei 
casi  di  gravidanza  extrauterina  nella  douua,  Mem.   Accad.  Sci.    1st.  Bo- 
-   r.  3,  iv.,  1.S74.  M97-414.  1  Tav. 

»l  Ercolani.  G.  B.  :  Delia  placenta  nei  monstri  per  inclusione  e  nei  casi 
di  ernvidanza  extrauterina  nella  donna  e  in  alcuni  animali,  Mem.  Accad. 
Bologna.  Ser.  3.  1875.  527-541. 

olani,  G.  B.  :  Sulle  errate  apparenze  macroscopiche  che  hanno 
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Charles  Sedgwick  Minot. 

PLAGUE,  THE  (Pestis,  Pestilentia,  Pestilential  Fever). 
During  the  Middle  Ages  many  severe  epidemic  diseases 
were  included  under  the  term  plague.     This  confusion 


of  terms  arose  largely  from  the  following  definition  of 
Galen  :  "  When  a  disease  attacks  a  number  of  persons  in 
line  place  it  is  an  epidemic,  and  when  many  are  destroyed 
it  is  a  plague."  In  inure  recent  times  the  term  has  be- 
come limited  to  a  pathological  process  of  definite  charac- 
ter, ami  (me  presenting  definite  symptoms  during  life. 
This  form  lias  sometimes  been  called  the  bubo  pin. 

Definition. — Plague  is  a   severe   contagious   fever, 
which  has  occurred  in  epidemics  at  different  times  and 
in  different  places.     It  is  characterized  by  extreme  de- 
bility, and  by  the  presence  of  buboes  and  carbuncles.     It         4 
is  of  short  duration  and  exceedingly  fatal. 

History. — There  are  few  authentic  accounts  of  the 
disease  before  the  sixth  century.  The  history  given  by 
Rufus  of  Ephesus,  a  physician  of  the  time  of  Trajan,  is 
probably  reliable,  as  his  description  of  the  disease  is  very 
accurate,  and  harmonizes  with  that  given  by  the  more  re- 
cent writers.  In  ,\.n.  542  the  true  plague  was  present 
in  its  most  severe  form  in  Constantinople.  Between  that 
time  and  the  sixteenth  century  numerous  outbreaks  have 
been  recorded. 

In  many  cases  the  accounts  have  been  obscured,  owing 
to  a  confused  idea  as  to  the  real  nature  of  the  affection, 
and  to  the  placing  of  a  number  of  diseases  under  the 
same  head.  After  the  sixteenth  century  the  accounts 
were  of  a  more  reliable  character,  and  the  epidemics  de- 
scribed under  the  head  of  plague  were,  in  all  probability, 
cases  of  that  disease.  The  black  death,  whose  ravages 
have  been  so  graphically  described  by  Haecker,  was  no 
doubt,  in  many  instances,  the  true  plague.  From  the 
following  brief  enumeration  of  epidemics  it  will  be  seen 
how  great  were  the  ravages  of  the  plague. 

In  the  sixteenth  century  there  was  one  outbreak,  that 
in  Egypt.  In  the  seventeenth  century  there  were  two 
invasions  in  Egypt,  nineteen  in  Germany,  eleven  in  Italy, 
six  in  England,  eleven  in  France,  four  in  Russia,  four  in 
Turkey,  three  in  Spain,  two  in  Holland,  two  in  Belgium, 
and  one  in  Switzerland.  In  the  eighteenth  century  epi- 
demics of  the  plague  occurred  nineteen  times  in  Egypt, 
seven  times  in  Turkey,  four  in  Dalmatia,  four  in  Ger- 
many, three  in  Russia,  three  in  Spain,  twice  in  Poland, 
twice  in  Greece,  once  in  Italy,  once  in  Sweden,  once  in 
France — that  of  Marseilles,  1720-21.  During  the  present 
century  there  have  been  eight  outbreaks  in  Egypt,  six 
in  Turkey  in  Europe,  three  in  Greece,  two  in  Syria, 
two  in  Italy,  three  in  Russia,  two  in  Turkey  in  Asia,  one 
in  Germany,  one  in  Dalmatia,  one  in  Morocco,  and  one 
in  Persia. 

The  epidemics  most  noted  for  their  severity  were  :  (1) 
That  of  Constantinople,  in  a.d.  542,  which  is  frequently 
called  the  Justinian  plague  ;  (2)  theoutbrcak  in  England, 
in  1665  ;  and  (3)  the  epidemic  in  France,  which  com- 
menced in  Marseilles  in  1720. 

The  plague  thus  existed  in  Europe  for  over  a  thou- 
sand years,  until  1844,  when  it  disappeared  from  both 
Europe  and  Asia.  It  was  then  thought  that  the  disease 
was  one  of  those  scourges  of  the  Middle  Ages  which 
could  not  exist  under  a  higher  civilization.  These  ex- 
pectations were  not  realized,  as  it  again  showed  itself  in 
Arabia,  in  1853  ;  in  North  Africa,  in  1858-59  ;  and  in 
Persia  and  Hindostan,  in  1871.  Between  the  years  1873 
and  1877  almost  even*  part  of  Arabia  was  ravaged  by 
the  pestilence.  The  last  outbreak  of  the  disease  occurred 
in  the  province  of  Astrakhan,  on  the  hanks  of  the  Volga, 
in  December,  1878.  It  was  at  first  of  a  mild  nature,  but 
soon  became  so  fatal  that  very  few  recovered  of  those  who 
were  attacked.  The  infected  district  was  made  up  of 
seven  villages,  with  the  intervening  country  districts. 
The  whole  population  numbered  about  ten  thousand  souls. 
The  disease  first  showed  itself  in  October.  1*78,  when 
the  cases  were  mostly  of  a  mild  nature  ;  and  it  was  not 
until  December  that  the  disease  assumed  its  usual  vio- 
lence, and  that  congestion  of  the  lungs  and  spitting  of 
blood  became  prominent  symptoms.  The  disease  gener- 
ally proved  fatal  in  from  one  to  three  days.  The  three 
doctors  and  the  priest  died  of  the  malady.  It  existed  in 
this  severe  form  until  January  1,  1879,  when  it  began  to 
decline,  and  by  the  end  of  the  month  it  had  entirely  dis- 
appeared. 
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Etiology,  Predisposing  Causa.  -Although  we  may 
consider  plague  :i-  a  perm  disease,  and  one  which  cannot 
arise  spontaneously,  yel  the  maladj  can  only  exist-when 
the  Burroundings  are  favorahlc.  The  predisposing  causes 
may  be  divided  under  the  following  heads  :  I,  Surround- 
■j,  ( limate  ,  '■>.  season  .  I.  individual  predisposition. 

The  moBl  potent  predisposing  cause  exists  id  the  nature 
of  the  Burroundings,     Badly-ventilated  rooms,  crowded 

dwellings,  the  accumulation  "t  dec posing  animal  ami 

vegetable  material,  are  the  conditions  mosl  frequently 
found  where  the  plague  exists,  li  was  at  one  time  sup 
posed  thai  unburied  corpses  were  the  principal  cau 
the  infection,  and  thai  the  disease  could  arise  spontane- 
ously in  thi-  way.  In  addition  in  the  unhealthy  sur 
roundings,  the  inhabitants  of  the  infected  districts  have 
Id-en  ,,i  \,,w  physical  vitality,  partly  from  the  conditions 
above  mentioned,  and  partly  from  insufflcienl  ami  un- 
wholesome  food.  We  are  not  nowin  a  position  to  re- 
alize the  utterly  wretched  state  of  the  inhabitants  in  .some 
of  these  Eastern  countries  The  history  of  Eygpl  in  this 
particular  U  of  interest,  and  throws  Mime  light  on  the 

Causation   of  the   plague.      In    ancient  times   Egypt    was 

known  a->  a  particular]]/  healthy  country,  ami  was  so  de- 
scribed by  the  older  historians.  During  the  fourth  cen- 
tury the  custom  of  embalming  the  bodies  of  the  dead  was 
discontinued,  and  tin  advenl  of  Mahometanism,  two 
centuries  afterward,  reduced  the  inhabitants  to  the  lowest 
state  of  civilization.    The  dwelling-houses,  small,  ill  ven 

tilated,    and    crowded,    were   surrounded    by    putrefying 

masses  of  animal  ami  vegetable  matter,  including  the 

human    dejecta,  from    which    arose   a   stench    which  was 

frequently  overpowering.     The  cottages  had  simply  an 

earthen  QOOr,  and  a  few  feet  underneath  were  buried  the 
dead  bodies  of  the  previous  occupants.  These  also 
emitted  a  horrible  odor.  The  inhabitants  lived  on  the 
most  unwholesome  food — rotten  cheese,  decayed  vege- 
tables, and  semi-putrid  fish  were  common  articles  of  die  t, 
and  this  often  in  very  insufficient  quantities.  When  such 
was  the  condition  of  the  villages  one  can  form  some  idea 
of  the  sanitary  state  of  Cairo,  a  city  of  two  hundred  thou- 
sand inhabitants,  where  the  same  kind  of  dwellings,  with 
the  same  Burroundings,  were  crowded  together. 

li  has  always  been  found  that  it  was  only  under  such 
conditions  that  the  plague  existed  in  its  most  violent  form. 
The  disappearance  of  the  plague  from  Egypt  and  Tur- 
key in  1844  was  contemporaneous  with  the  introduction 
of  better  sanitary  regulations,  and  its  return  in  185-1  was 
due  to  an  abandonment  of  such  strict  sanitary  rules. 

Marshy  districts,  BUCh  as  are  found  at  the  mouths  of 
rivers,  are  favorable  to  the  spread  of  the  disease. 

It  has  been  frequently  observed  that  a  sickly  season 
preceded  the  appearance  of  an  epidemic,  and  a  heavy  at- 
mosphere  has  always  been  noticed.  During  this  time 
wounds  would  not  heal  rapidly — a  scratch  would  become 
a  running    sine,  and    a    slight  pressure  would    produce  a 

boil  or  carbuncle. 

Climate  and  seasnns  play  but  a  secondary  part  in  the 
spread  oi  tin-  disease.    It  is  favored  by  moderate  warmth 

and  dampness.  Very  hoi.  dry  weather,  as  well  as  very 
COld  weather,  will  check  the  progress  of  the  disease,  but 
will  not  entirely  suppress  it, 

Individual  predisposition  presents  the  same  peculiari- 
ties a-  in  oilier  epidemic  diseases.  Some  will  not  con- 
tract it  although  exposed  in  every  way.  Others,  again, 
are  attacked  after  \er\  slight  exposure.  Sex  has  no  ef- 
fect upon  predisposition,  The  disease  is  seldom  con- 
tracted by  persons  over  fifty  years  of  age.  one  attack 
does  qoI  protect  the  individual  from  a  second  one. 

ling  Causes.  Plague  i-  a  contagious  disease  in  the 
ordinary  acceptation  of  thai  u  rm.  This  has  be,-n  demon- 
strated in  various  way-. 

I.  There  are  many  instances  of  its  having  been  introduced 
into   eities    previousl]     healthy    by    individuals   from  in- 

i>  i  ted  districts.     It  was  so  introduced  into  Moscow  after 

one  hundred  and   thirty  years'  freedom  from   the  disi 
In    L730    it    was    brOUghl     to     Marseilles    in   a   ship    from 
Alexandria,  and   spread,  producing  a  frightful  epidemic. 
It  was  abo  carried  to  Malta  in   1815,  an  island  which  had 

i»  i  ii  -He  hundred  and  thirty-seven  years  free  from  it. 


.'    The  disease   is   often   confined   to   the  district  origi- 
nally attacked,  when  all  cases  are  isolated  and  a  rigid 
quarantine  established.     As  an   instance  of  such  i 
quarantine,  the  town  of  Noja,  in  Italv,  might  he  cited. 

The  plague  appealed    then-  in    1815.       T  W  o  t  relic  lies  ■ 

due  around  the  city  and  two  cordons  of  soldiers  wen 
tarnished,  so  thai  no  person  could  cither  pass  jn  ,,r  ()llI_ 
The   result  was  that    the  disease  did  not  spread  into  the 
surrounding  districts.     Although  this  system   protei 
the  outsiders,  it  was  not  the  best   lor  the  inhabitants  ,,f 
the  tow  n  itself, 

:>.  A  few    instances   of   inoculation    have    been   n 
Griesinger  gives  the  case  ol  Surgeon  Whyte,  in  the  Egyp- 
tian plague  of  1804.    Other  instances  have  been  reported, 
but  none  of  them  is  reliable. 

4.  From  all  the  evidence  which  has  been  collected  it  is 
probable  that  the  plague  can  be  carried  by  clothing,  bed- 
ding, etc.,  which  have  come  into  intimate  contact  with 
persons  Buffering  from  the  disease.  No  form  of  merchan- 
dise is  likely  tO  convey  the  poison. 

5.  It  is  still  a  disputed   point  as  to  whether  the  d 

can  be  directly  communicated  from  one  person  to  an- 
other. The  medical  men  who  studied  the  malady  as  it 
existed  in  Egypt  came  to  a  negative  conclusion  upon  this 
point.  It  is  indisputable,  however,  that  the  plague  has 
been  transmitted  from  infected  districts  to  places  at  a 
great  distance.  It  was,  for  example,  carried  from  Alex- 
andria  to   Marseilles  in    1720.      It   would   appear  that,  in 

order  to  propagate  the  disease,  infected  foci  must  be  tirst 
formed,  and  from  these  foci  the  disease  spreads  to 
healthy  districts.  In  order  that  such  a  centre  may  In- 
formed it  seems  necessary  that  a  number  of  pet  - 
should  have  the  disease,  and  that  they  should  live  under 
certain  conditions  and  surroundings,  such,  for  example, 
as  have  already  been  described. 

Infected    foci    are    often    conveyed   long   distances   by- 
means  of  vessels      Instances  have  been  known  of  the  in- 
fection remaining  some  time  after  the  removal  of  tin 
dents. 

The  virus  of  the  plague  when  introduced  into  ti 
tern,  probably  by  inhalation,  seems  to  attack  first  the  lym- 
phatic system,  producing  inflammation  of  the  glands  and 
ducts. 

The  length  of  the  time  of  incubation  generally  varies 
from  two  to  five  days.      It   may,  however,  be  as  long  as 
seven  or   eight  days.      Epidemics  may  last  for  wet 
months,  or  years. 

It  would  appear  that  after  a  time  the  virus  becomes 
weaker,  as  the  cases  which  occur  in  the  latter  part  of  an 
epidemic  ate  always  much  milder  in  character.  B 
radic  cases  have  occurred  in  Egypt  from  time  to  time. 
Some  have  thought  that  such  cases  were,  perhaps,  of 
syphilitic  origin.  It  is  probable,  however,  thai  the  • 
radic-  cases  bear  the  same  relationship  to  the  plague  that 
sporadic  dysentery  does  to  the  epidemic  form.  Severe 
epidemics  have-  frequently  occurred  with  mild  ones  be- 
tween. 

Tin-  plague  has  not  yet  been  investigated  by  the  method 
which  is  now  adopted  in  the  study  of  contagious  dis- 
eases. \\'e  cannot,  then,  speak  definitely  of  the-  bacteria 
of  plague.  When,  however,  we  consider  the  nature  of 
the  disease,  and  the  manner  in  which  it  spreads,  we  can 
have  little  doubt  that  plague  is  really  of  bacterial  origin, 
and  that  this  will  be  demonstrated  if  an  opportunity 
arise.  It  is  probable  that  the  germs  can  grow  only  in  a 
suitable  soil,  resulting  from  such  miserable  and  wretched 
hygienic  surroundings  as  have  been  described,  and  which, 
fortunately,  are  but  seldom  found  in  the  habitable  globe 
at  the  present  time-.  In  order  that  the-  germs  may  exist 
in  the  atmosphere,  and  may  enter  and  grow  in  other  in- 
dividuals, it  appears  to  In-  necessary  that  there  should  be 
a  Concentration  of  the  poison.  It  may  be  that  the  bac- 
teria undergo  two  or  three  stages  of  development,  and 
that  this  further  development  can  be  attained  only  under 
the  most  favoring  circumstances.  It  would  appear,  also, 
that  the  germs  in  time  use  up.  s,,  p,  speak,  the-  soil  upon 
which  thej  first  grew,  and  thus  the  disease  gradually  dis- 
appears. 

Can  the  plague  arise  spontaneously  J     This  is  a  cpies- 
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tion  which  at  various  times  has  given  rise  to  much  dis- 
cussion. With  our  present  knowledge  of  such  diseases, 
we  must  conclude  that  such  origin  is  impossible.  It  is 
probable  that  the  germs  exist  at  all  times  in  those  East 
ern  countries  where  the  plague  is  endemic,  and  that  when 
a  favoring  combination  of  circumstances  takes  place  the 
disease  may  become  developed  and  spread.  At  first  sin 
gle  individuals  may  be  attacked,  and  after  a  time,  when 
the  proper  soil  is  present,  the  disease  may  become  estab- 
lished in  all  its  violence. 

Clinical  History. — The  first  cases  of  the  disease  in 
au  epidemic  are  difficult  to  recognize,  but  in  time  the 
symptoms  become  more  marked.  The  course  of  the 
malady  may  be  conveniently  divided  into  four  stages  :  1, 
The  stage  of  invasion;  2,  that  of  intense  fever;  3,  that 
of  localized  inflammatory  lesions  ;  4,  that  of  convales- 
cence. 

The  stage  of  invasion  lasts  two  or  three  days.  The 
symptoms  are  loss  of  appetite,  a  feeling  of  fulness  and 
heaviness  in  the  head,  paleness  of  the  countenance,  to- 
gether with  dulness  of  the  intellect.  Patients  have  a 
Staggering  gait  and  appear  as  if  intoxicated.  Nausea, 
vomiting,  and  diarrhoea  sometimes  occur  in  this  stage. 

The  stage  of  intense  fever  commences  by  vomiting  and 
chills,  followed  by  high  fever.  The  debility  is  extreme. 
The  skin  is  hot  and  dry.  The  conjunctiva?  are  congested 
and  the  pupils  dilated.  Pulse  rapid  and  weak.  The  pa- 
tient passes  rapidly  into  the  condition  of  typhus.  He  be- 
comes restless.  The  conjunctivae  become  still  more  con- 
gested, and  the  pupils  are  dilated.  There  is  loss  of  hear- 
ing ;  the  lips  become  swollen  and  the  tongue  covered 
with  a  thick  white  fur,  which  afterward  becomes  dry, 
cracked,  and  dark-colored.  The  patient  will  not  answer 
questions.  The  muttering  delirium  and  stupor  often 
deepen  into  coma.  There  is  often  pain  and  swelling  in 
the  hypochondrium.  The  urine  is  bloody  and  scanty. 
Catarrh  of  the  bronchi  and,  sometimes,  pneumonia  are 
present. 

Shortly  after  the  commencement  of  the  second  stage 
inflammation  of  the  lymphatic  glands  takes  place,  but  the 
swelling  is  not  very  great  until  the  third  stage  is  estab- 
lished. The  glands  first  affected  are  those  of  the  groin, 
and  then  those  in  the  axilla.  The  glands  in  the  neck  and 
beneath  the  lower  jaw  are  also  attacked,  especially  in 
severe  cases.  The  swelling  may  be  slight  or  very  great. 
In  the  groins  and  axilla  several  glands  become  adherent 
on  account  of  intervening  inflammatory  exudation,  thus 
forming  masses  sometimes  two  or  three  pounds  in 
weight.  In  some  cases  there  is  a  swelling  of  all  the 
lyinpathic  glands  of  the  body.  Following  the  swelling 
of  the  glands  is  the  appearance  of  carbuncles  on  the  arms 
and  legs.  In  favorable  cases  there  is  at  this  stage  a  heavy 
sweating,  followed  by  disappearance  of  the  fever.  The 
buboes  suppurate  and  the  carbuncles  become  limited 
in  area  and  slough,  leaving  a  healing  surface.  In  fatal 
cases  death  may  take  place  at  any  time  during  the  attack, 
(1)  from  collapse  during  the  first  forty-eight  hours  ;  (2) 
from  coma  and  convulsion  in  the  second  stage  ;  (3)  from 
the  typhoid  condition  and  pyaemia  in  the  third  stage.  In 
the  most  severe  form  death  has  been  known  to  take  place 
inside  of  twelve  hours.  Cases  have  been  recorded  of 
persons  falling  on  the  street  and  dying  in  a  few  hours. 
In  such  cases  there  is  a  virulence  and  concentration  of 
the  poison  sufficient  to  produce  collapse.  In  the  majority 
of  fatal  cases  death  occurs  on  the  third  or  fourth  day,  or 
during  the  second  stage. 

Sometimes  the  disease  is  very  mild.  The  patient  may 
not  go  to  bed.  The  swelling  of  the  lymphatics  is  slight 
and  they  do  not  suppurate.  Such  cases  occur  in  light 
epidemics  or  in  the  latter  part  of  a  severe  one,  when  the 
virus  seems  to  have  spent  itself.  In  some  cases  there  is 
jaundice,  nose-bleed,  vomiting  of  blood,  and  suppression 
of  urine. 

Pathological  Anatomy. — During  the  plague  of 
Egypt,  in  1834  and  1835,  a  large  number  of  post-mor- 
tems were  made  by  the  French  physicians  sent  out  to 
investigate  the  disease.  The  following  conditions  are 
found  :  The  body  is  usually  well  nourished.  The  skin  pre- 
sents petechias,  carbuncles,  and  sometimes  openings  into 


suppurating  glands.  Roseola,  herpes  labialis,  and  mili- 
aria arc  found  during  life.  The  carbuncles  often  present 
large  sloughs  surrounded  by  inflamed  tissues.  No 
change  is  found  in  the  brain-substance  or  in  the  dura 
mater.  Ecchymosi  s  arc  often  present  in  the  pia  mater. 
The  results  of  bronchitis,  pneumonia,  and  sometimes 
gangrene  are  found  in  the  lungs.  Small  extravasations 
exist  beneath  the  pleura.  The  heart  is  flabby,  and  the 
right  side  is  dilated  by  fluid  blood.  The  liver  is  slightly 
swollen.  The  spleen  is  enlarged,  often  to  two  or  three 
times  its  normal  size.  The  mesenteric  glands  are  swol-  4 
len  and  sometimes  black.  Extravasations  of  blood  are 
present  in  the  kidneys. 

The  principal  changes  arc  found  in  the  lymphatic  sys- 
tem. The  glands  are  swollen,  and  the  inflammation  ex- 
tends more  or  less  into  the  surrounding  tissues.  In  this 
way  large  masses  are  formed,  which  break  down  and 
suppurate.  These  masses  often  exist  in  the  axilla,  and 
the  inflammation  extends  sometimes  to  the  pleura. 

The  lymphatic  ducts  also  show  evidences  of  inflamma- 
tion. 

Diagnosis. — In  the  earlier  stage  of  an  epidemic  it  is 
often  difficult  to  make  a  diagnosis,  as  the  disease  in  such 
cases  does  not  run  a  typical  course.  While  the  plague  is 
at  its  height  the  diagnosis  is  usually  clear.  Although 
the  lesions  differ  very  much  in  different  cases,  yet  there 
is  a  similarity  in  the  whole  course  of  the  disease. 

It  may  be  confounded  with  typhus,  malignant  pus- 
tule, and  pernicious  intermittent  fever.  The  principal 
diagnostic  points  are  the  great  hebetude  and  collapse, 
the  presence  of  high  fever  and  the  appearance  of  buboes 
and  carbuncles. 

Prognosis. — Plague  is  an  exceedingly  fatal  malady. 
Milder  cases  occur  at  the  commencement  and  toward  the 
end  of  an  epidemic.  There  are  also  milder  epidemics, 
in  which  the  prognosis  is  better. 

At  the  height  of  the  invasion,  when  the  poison  exists 
in  a  condensed  form,  many  patients  die  within  twenty- 
four  hours  after  they  are  attacked.  In  such  cases  death 
ensues  from  collapse.  Suppuration  of  the  buboes  is  a 
good  sign,  in  that  it  demonstrates  that  the  patient  has 
passed  through  the  most  dangerous  stage  of  the  disease. 
Death  often  comes  later  from  pyaemia  or  septicemia. 

The  presence  of  carbuncles,  when  they  show  limita- 
tion, is  not  a  bad  sign. 

In  the  course  of  the  disease,  heavy  sweating,  remission 
of  fever,  return  of  the  natural  appearance  of  the  coun- 
tenance, and  cessation  of  the  nervous  symptoms,  may  be 
considered  as  favorable  signs.  When  buboes  occur  in 
the  neck  and  petechias  on  the  skin,  and  muttering  de- 
lirium, suppression  of  urine,  and  severe  diarrhoea  are 
present,  the  prognosis  is  grave. 

Treatment. — There  is  no  specific  for  plague.  Like 
other  severe  fevers  of  a  low  type,  it  is  best  treated  by 
supporting  measures.  The  patient  should  be  moved  into 
a  pure  atmosphere. 

Cleanliness  and  good  ventilation  should  be  enjoined. 
Good  food  of  such  a  character  as  can  be  easily  assimi- 
lated should  be  given,  together  with  stimulants.  Alco- 
holic stimulants  have  been  of  great  service.  Quinine  has 
been  given  in  large  doses  with  some  success. 

All  forms  of  lowering  treatment,  such  as  mercurials, 
blistering,  purgatives,  etc.,  have  been  found  injurious. 

Prophylactic  Treatment. — In  this  disease  preventive 
measures  are  of  the  greatest  importance.  Among  the 
most  effective  may  be  mentioned  :  1.  The  removal  of  the 
individual  to  a  healthy,  dry  situation,  surrounded  by 
plenty  of  fresh  air.  This  gives  the  best  chance  of  re- 
covery, if  the  person  does  not  escape  an  attack,  and  pre- 
vents that  condensation  of  the  poison  which  has  al- 
ways been  found  so  fatal.  2.  The  establishment  of  a 
most  rigid  system  of  quarantine,  so  that  individuals  can- 
not go  from  infected  to  healthy  districts  until  it  is  quite 
certain  that  they  will  not  take  the  disease.  3.  All  arti- 
cles of  clothing  which  were  brought  in  contact  with 
diseased  persons  should  be  thoroughly  disinfected  or 
burned.  4.  The  dwellings  should  be  purified  and  disin- 
fected. The  inhabitants  should  have  plenty  of  food,  and 
their  general  hygienic  condition  should  be  improved. 
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The  limiting  and  suppression  of  the  plague  in  Astrakhan 
wiir  largely  flue  to  the  enforcement  of  ri^id  quarantine 
laws,  together  with  sanitarj  regulations.  Three  military 
cordons  were  established,  one  around  each  village,  so  that 
no  one  could  pass  either  in  oroul  until  forty  days  after 
the  lasl  case  of  disease.  A  Becond  cordon  was  established 
around  the  entire  group  of  infected  \  illagcs,  and  a  third 
around  the  whole  province.  James  E.  Graham. 

PLANTAIN,  Codex  Med.  The  flowering  plant  of 
/'  o  iii>>i'>r  I. inn.,  P.  media  Linn., and  /'.   lancet 

I. inn.,  three  common  European  weeds,  of  which  the  first 
and  lasl  have  made  themselves  pretty  well  al  home  in 
our  fields  and  door-yards.  Thej  are  very  slightly  acrid 
and  hitter,  Bomewhal  astringent, and  quite  mucilaginous  ; 
containing  a  little  of  Borne  sort  of  tannin,  some  r< 
Bome  "  bitter  extractive,"  and  considerable  mucus,  hut  no 
inure  active  Bubstances.  They  are  almost  obsolete  :h 
medicines,  bul  have  formerly  been  esteemed  as  astrin- 
hsemostatics,  and  even  antispasmodics,  and  were 
i  locally  in  leucorrhcea,  hsemorrhoids,  conjunctivitis, 
and  scrofulous  eruptions. 

The  ordei  Plantaginacea  is  a  large  one,  of  several  hun- 
dred species,  bul  nunc  having  active  properties.  The 
Mel-  of  one,  P.  Psyllium  Linn.,  have  an  abundant  muci- 
lage like  flaxseed  and  are  employed  in  the  arts  for  sizing 
cloths,  etc,  and  occasionally  in  medicine  as  coUyria  or 
demulcent  washes.  It'.  P.  Bolles. 

PLASTIC  SURGERY.  Plastic  surgery  is  that  depart- 
ment of  the  operative  art  which  contemplates  the  repair 
of  defects  and  deformities,  congenital  or  acquired.  Lim- 
ited in  its  early  history  to  the  restoration  of  parts  de- 
stroyed  by  trauma,  plastic  surgery  has,  in  the  course  of 
centuries,  widened  its  range  of  utility  until  its  present 
achievements  have  been  carried  to  all  parts  of  the  body 
covered  by  the  general  integument  and  to  many  of  the 
cavities  lined  with  mucous  membrane.  When  the  nose 
is  destroyed  by  lupus,  the  eyelid  shrivelled  out  of  all 
semblance  by  chronic  inflammation,  the  palate  cleft,  the 
fingers  webbed,  or  the  arm  hound  down  by  the  scars  of  a 
bum  ;  when  a  gastric  or  vesico-vaginal  fistula,  an  ever- 
sion  of  the  bladder,  or  ruptured  perineum  makes  life  a 
burden — a  plastic  operation  is  the  only  measure  of  relief. 

History. — The  history  of  plastic  operations  presents 
fluctuations  of  use  and  oblivion  unknown  to  the  general- 
ity of  operative  measures.  Fur  its  earliest  development 
Ave  must  look  to  the  shores  of  the  Ganges,  where  from 
time  immemorial  mutilations  of  the  face  were  inflicted 
in  the  way  of  punishment  or  revenge. 

Later  the  practice  became  the  portion  <>f  the  potters 
and  brickmakers,  who  knew  nothing  of  sutures,  but  re- 
tained the  parts  in  position  by  the  application  of  clay. 

There  is  no  evidence  that  the  skill  of  any  of  the  opera- 
tors of  antiquity  wenl  beyond  the  restoration  of  mutilated 
noses,  or  that  they  attempted  tin-  repair  of  other  parts. 
It  is  generally  believed  that  before  the  Christian  era  the 
Brahmins  had  achieved  great  proficiency  in  the  restora- 
tion of  noses,  forming  them  from  integument  brought 
down  from  the  forehead  or  transplanted  from  another 
individual,  and  preferably  from  the  gluteal  region.    What 

is  truth  and  what  is  fiction  of  the  rhinoplast  ic  skill  of 
the  early  priests  Of  India  only  appears  from  the  recent 
translations  of  relevant  parts  of  the  Susrutds  Ayurveda, 
according  to  which  the  nose  was  Formed  from  the  integu- 
ment covering  the  cheeks.     "  The  physician  takes  a  leaf 

the  size  "1    the   nose  t"  he  formed,  and.  placing  it  on  the 
k  for  a  measure,  raises  a  Bap  of  skin  in  such  a  man 
ner  as  to  leave  it  attached  at  one  part.     After  vivifying 
the  scarred  pari  the  new  nose  is  quickly  brought  ic 

sition,  elevated,  and  retained  by  placing  two  tuhes  in  the 

nostrils."'  The  classical  writers  of  Greece  and  Rome 
were  for  the  most  part  unacquainted  with  transplanta- 
tion of  skin  a-  a  method  of  relieving  delect-,  which  were 
tie. iied  only  by  Freshening  the  edges  by  incisions  and 
drawing  contiguous  portions  of  -kin  together. 

On  the  ollur  hand.  (  Vl-u-  certainly  entertained  a  ra- 
tional idea  of  the  gliding  of  flaps.  He  advised  that  the 
detect  he  removed   in  the  torm  of  a  Bqu&re  and  that  two    ' 


parallel  incisions  be  continued   transversely  outward  and 
inward,  so  that  tin-  loosened  edges  mighl  he  easily  united, 
I  f  this  could  not  he  done,  lie  recommended  that  tv,  i 
lunar  lateral  Incisions,  which   should    involve   only  the 
skin,  be  made  with  the  concavity  looking  toward  the  do- 

Although  Galen  and  Paul  of  .Kirina  repeated  the  pre- 
cepts of  Celsus,  the  little  that  was  known  of  plastic  op. 
(rations  lapsed  into  an  oblivion  even  greater  than  that 
which  befell  general  Burgery,  and  from  which  it  was  not 
recovered  for  over  a  thousand  years.  In  1442  PietlQ 
Lonzano,  Li-hop  of  Lu,  published  a  statement  in  the 
"  AnnalcS  du  .Monde  "  that  a  Sicilian  named  Branca  had 
found   a  new   method   of   supplying    the   loss  of   a 

Whence  he  derived  his  knowledge  does  not  appeal; 
Among  the  pupils  of  Branca  was  hi-  son  Antonio,  who 
bad  improved  and  extended  hi-  lather's  method  by  tak- 
ing the  integument  from  the  arm,  and  by  replacing  the 

lo-s  of  lips  and  of  ears  in  the  same  way.  Plastic  sur 
gery  doubtless  Bpread  rapidly  in  Italy  from  the  lime  of 
the  elder  Branca,  since  Vesalius,  Fallopius,  and  others 
make   mention  of  it.      Jt  remained,  however,  for  Gaspar- 

dus  Taliacotiu-  or  Tagliacozzi,  Professor  of  Anatomy  at 

Bologna,  to  develop  plastic  surgery  to  a  degree  unknown 
before  him,  and  to  publish  tin-  first  scientific  work  on  it 
two  years  before  his  death  in  1599.  In  it  are  described 
his  methods  of  operating  and  of  retaining  the  parts  in 
position;  and  the  illustrations  accompanying  tie 
have  been  utilized  from  century  to  century  by  almost  all 
authorities  who  have  written  upon  the  subject.    A  father 

of  conservative  surgery  in  its  best  sense,  respected  by  his 

confreres  and  beloved  by  his  students,  Tagliacozzi  well 
merited  the  marble  statue  erei  ted  after  his  death  in  the 
amphitheatre  of  Bologna.  In  this  monument  he  con- 
templates a  nose  which  he  holds  in  his  hand.  The 
methods  of  Tagliacozzi  failed  to  obtain  a  permanent  foot- 
hold— Pare,  Fabricius,  Heister,  and  many  others  denied 
the  possibility  of  success.  A  little  over  a  hundred  years 
after   TagliaCOZZi'S  death,  the   art   he   had   perfected  had 

again  fallen  into  disuse.     Dionys,  Desault,  Richter,  and 

(Impart  only  mentioned  his  practices  to  condemn  them. 
Such  was  the  state  of  plastic  surgery  when,  in  17!(4,  a 
.Madras  journal  brought  to  England  the  account  of  a 
successful  rhinoplasty  practised  by  one  of  the  Koomas, 
who  transplanted  skin  from  the  forehead.  Although  the 
first  rhinoplasty  in  England  was  made  by  Lucas,  jt  was 
not  a  success.  In  1*14  Carpue  was  more  successful  in 
replacing  the  lower  portion  of  the  nose.  In  1816  Von 
Graefe  introduced  plastic  operations  on  the  Continent, 
giving  preference  to  the  method  of  Tagliacozzi  Since 
the  last-mentioned  date  the  utility  and  feasibility  of  plas- 
tic surgery  have  not  been  seriously  questioned,  and  par- 
ticularly within  the  last  twenty-live  years  so  many  ad- 
ditions and  improvements  have  been  made  that  the 
achievements  of  the  present  day  doubtless  eclipse  the 
best  efforts  of  all  former  masters  in  this  special  art.  As- 
sociated with  the  more  recent  progress  of  plastic  opera- 
tions are  the  names  of  Skey,  Liston,  and  Ferirusson  in 
England;  Bedillot  and  Joberl  in  France;  Dieffenbach, 
B.  v.  Langenbeck,  Fritze,  and  Thiersch  in  Germany  : 
and  the  elder  Pancoast  and  Gurdon  Buck  in  this  country. 
Indications. — Congenital  or  acquired  defects  and  de- 
formities demand  the  resources  of  plastic  surgery  when, 
from  their  exposed  position,  aesthetic  reasons  make  their 
removal  desirable,  or  when  disturbances  of  function  and 
impaired  utility  are  plainly  due  to  them  in  parts  thai  are 
hidden  from  view.  Hence  it  is  evident  thai,  regarding 
the  imperativeness  of  plastic  operations,  cases  in  which 
they  are  indicated  may  properly  be  divided  into  two 
groups,  in  which  the  necessity  to  interfere  varies  as  muck 

a-  the  end  to  he  ohtailied.      In  the  first  cla-s  of  ca-cs  the 

operation  is  designed  merely  to  improve  the  appearance 
of  the  patient  by  removing  a  distorting  -car.  by  suturing 
the  fissured  lobule  of  an  car.  or  by  elevating  a  depi 

nose.  Here  the  indication-  for  an  operation  are  far  from 
imperative,  and  it  is  not  infrequently  the  importunity  of 
the  patient  that  impels  the  surgeon  to  operate.  It  i-  well 
to  remember  that  operations  done  solely  for  cosmetic 
effects  are  ordinarily  the  least  satisfactory  ;  it  is  within 
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the  experience  of  almost  every  surgeon  that  results  ob- 
tained by  plastic  operations  in  this  group  of  eases,  although 
eminently  gratifying  to  himself  and  deemed  excellent  by 
his  colleagues,  are  sources  of  deep  disappointment  to  the 
patients  themselves.  In  the  second  group  of  eases  the 
chief  indication  for  operative  measures  is  the  repair  of 
defective  function  or  the  protection  of  parts  that  are  ex- 
posed. When  the  absence  of  the  lower  lip,  destroyed  by 
lupus  or  noma,  permits  of  the  continuous  loss  of  "saliva, 
derangements  of  the  digestion  and  of  the  general  health 
necessarily  follow.  When  the  lower  eyelid  is  everted  or 
lost,  the  defect  causes  characteristic  changes  in  the  eye 
and  face  which  often  make  vision  imperfect,  and  the 
overflow  of  tears  adds  the  suffering  from  an  eczema  to 
the  other  ills  of  the  patient.  A  large  urethral  fistula  at  the 
pejo-scrotal  angle,  while  neither  disfiguring  nor  detri- 
mental to  health,  is  a  bar  to  the  full  exercise  of  the  pro- 
creative  function.  In  each  of  these  cases  the  indication 
for  recourse  to  plastic  surgery  is  apparent,  and  its  im- 
perativeness is  commensurate  with  the  impairment  of 
function  caused  by  the  deformity.  To  this  group  of 
cases  belong  extensive  destruction  of  the  lips,  the  nose, 
or  eyelids  ;  cleft  palate,  cicatrix  from  burns,  or  webbing 
of  the  fingers;  fistula? — urethral,  vesicovaginal,  or  recto- 
vaginal;  lacerated  perineum,  and  extrophy  of  the  blad- 
der. In  this  group  of  cases  must  also  be  included  those 
in  which  the  operative  production  of  a  defect  is  to  be 
immediately  followed  by  its  closure  by  plastic  means. 
Thus  an  ulcer  of  the  leg  that  has  proven  refractory  to 
all  other  means  frequently  yields  to  excision  and  im- 
mediate transplantation  of  skin  ;  or  an  extensive  epithe- 
lioma of  the  lip  can  be  relieved  only  by  extensive  abla- 
tion of  the  part,  the  large  defect  being  at  once  closed  by 
dermatoplasty. 

In  considering  the  urgency  of  a  plastic  operation,  it  is 
necessary  to  consider  the  pathological  nature  of  the  de- 
fect which  it  is  intended  to  overcome.  A  loss  of  sub- 
stance may  be  congenital,  traumatic,  or  the  result  of  de- 
structive neoplasms,  like  lupus,  ulcerative  syphilides,  or 
epithelioma.  In  congenital  deformities  plastic  operations 
are  generally  not  urgently  demanded,  unless,  as  in  the 
case  of  deficiency  of  the  rectum,  the  life  of  the  child 
depends  upon  their  correction.  But  there  are  milder 
cases,  congenital  in  character,  in  which  greater  deform- 
ity can  be  avoided  by  early  interference.  This  is  true  in 
cases  of  harelip  associated  with  cleft  palate.  In  simple 
fissure  of  the  lip  the  surgeon  may  abide  his  time.  In 
complicated  cases,  on  the  other  hand,  early  closure  of 
the  labial  cleft  must  be  advocated,  since  it  has  an  un- 
doubted influence  in  approximating  the  edges  of  the 
bony  cleft  and  greatly  increases  the  probability  of  suc- 
cess in  subsequent  attempts  to  close  it.  In  two  compli- 
cated cases  in  which  I  have  thus  operated  during  the  first 
week  the  result  was  eminently  satisfactory.  Due  re- 
gard should  necessarily  be  paid  to  the  general  nutrition 
of  the  child  before  a  plastic  operation  of  considerable 
severity'  and  entailing  the  loss  of  no  slight  amount  of 
blood  is  performed.  Defects  that  are  traumatic  in  ori- 
gin almost  invariably  demand  removal  by  plastic  opera- 
tion while  the  wound  is  in  condition  to  promise  imme- 
diate union.  This  applies  particularly  to  wounds  of  the 
face,  the  soft  parts  of  which  are  so  mobile  that  they  may 
be  stretched  to  almost  any  extent,  provided  the  soft 
structures  be  thoroughly  lifted  from  the  bone.  When 
suppurative  processes  have  been  established  it  is,  as  a 
rule,  best  to  delay  operative  procedures  until  complete 
cicatrization  shall  have  taken  place.  When  the  loss  of 
substance  is  inflicted  by  the  surgeon  in  the  removal  of 
malignant  growths,  its  immediate  repair  is  indicated, 
since  there  is  every  reason  for  believing  that  when  this 
is  accomplished  the  danger  of  recurrence  of  the  primary 
disease  is  materially  decreased.  In  such  eases  the  all- 
important  object  of  the  operation  is  the  removal  of  all 
diseased  tissue,  irrespective  of  the  size  and  form  of  the 
wound  that  remains.  In  the  category  of  defects  that  re- 
sult from  destructive  inflammations,  or  from  tubercular 
or  syphilitic  ulcerations,  operative  measures  are  never 
indicated  until  the  complete  cessation  of  the  original  dis- 
ease.    It  is  in  these  cases  that  patients  are  most  importu- 


nate in  their  demands  fur  relief,  and  injudicious  haste  on 
the  part  of  the  Burgeon  is  most  frequently  followed  by 
disaster.  Until  a  lupous  or  syphilitic  ulceration  is  en- 
tirely under  control,  until,  indeed,  the  whiteness  of  the 
cicatrix  and  the  absence  of  oilier  evidences  of  constitu- 
tional vice  give  us  reasonable  assurance  that  there  is  no 
tendency  to  recurrence,  a  plastic  operation  should  not  be 
attempted.  An  operation  too  soon  performed  will  often 
give  a  new  impetus  to  a  disease  that  has  simply  been 
dormant. 

Nomenclature. — A  number  of  terms  have  been  sug-  g 
gested  to  designate  plastic  operations.  French  and  Ger- 
man writers  generally  prefer  the  word  autoplasty  (avr6s, 
self,  and  ir\6.<r<reiv,  to  form).  In  rare  cases,  in  which  the 
transplanted  tissue  is  taken  from  a  subject  other  than  the 
patient,  this  term  is  evidently  inappropriate.  To  over- 
come this  objection,  Velpeau  and  Ouerin  have  suggested 
the  word  anaplasty,  signifying  to  form  anew  or  again. 
In  this  country  and  in  England  these  terms  have  been 
generally  discarded  for  the  less  objectionable  one  of  plas- 
tic surgery.  When,  however,  such  an  operation  is  per- 
formed for  the  repair  or  new  formation  of  a  particular 
part,  the  latter  properly  gives  to  the  operation  a  particu- 
lar name.  Thus  the  formation  of  a  nose  is  called  rhino- 
plasty ;  of  the  lip,  cheiloplasty  ;  of  the  eyelid,  blepharo- 
plasty  ;  of  the  mouth,  stomatoplasty  ;  of  the  urethra,  ure- 
throplasty, etc.  The  scope  of  this  article  will  not  permit 
the  consideration  of  all  the  plastic  operations.  Those  of 
the  palate,  fingers,  urethra,  perineum,  and  vagina  are 
treated  of  in  other  volumes  of  the  Handbook,  while  in 
the  following  pages  will  be  studied  the  principles  under- 
lying plastic  operations  in  general,  and  the  methods  of 
repairing  deformities  and  defects  of  the  face  only. 

The  underlying  basis  of  plastic  surgery  is  the  inherent 
vitality  of  the  various  tissues  of  the  body.  This  per- 
mits them,  after  partial  or  total  separation,  to  maintain 
an  independent  existence  for  a  greater  or  less  period,  and 
to  form  new  and  permanent  attachments  when  brought 
into  contact  with  freshly  wounded  surfaces  in  proximity 
to,  or  at  a  distance  from,  their  original  sites.  The  intro- 
duction into  defects  of  particles  of  epidermis,  of  the  cutis 
vera,  of  tendon,  or  of  bone,  which  have  been  entirely  sev- 
ered from  their  former  connections,  constitutes  trans- 
plantation or  grafting.  In  plastic  operations  proper,  this 
severance  is  never  complete,  a  small  bridge  always  being 
left  through  which  the  part  to  be  utilized  in  the  closure 
of  a  defect  continues  to  live  under  the  influence  of  the  cir- 
culatory, and  probably,  also,  of  the  nervous,  apparatus  of 
the  structures  whence  it  was  taken,  until  perfect  agglu- 
tination in  its  new  position  ensues.  This  occurs  in  from 
twenty-four  to  forty-eight  hours,  when  no  untoward 
complications  in  the  process  of  wound-repair  supervene. 
By  the  end  of  a  week  the  union  is  solidified  by  the  free 
interchange  of  blood-vessels  between  the  edges  of  the 
defect  and  the  part  inserted  into  it.  In  wounds  of  skin 
more  than  in  those  of  any  other  structure  is  there  a  mani- 
fest tendency  to  early  and  firm  repair,  without  which 
plastic  operations  would  rarely  succeed. 

Methods. — The  pathology,  nature,  and  extent  of  a 
cutaneous  defect,  and  the  condition  of  contiguous  parts, 
will  direct  the  surgeon  in  the  choice  of  one  of  a  number 
of  methods  that  are  at  his  disposal.  Thus  he  may  utilize 
the  integument  from  a  near  or  distant  part  of  the  body 
for  its  closure.  Referring,  for  the  present,  to  the  former 
method  only,  the  skin  in  the  vicinity  may  be  made  ser- 
viceable by  (1)  traction,  (2)  by  gliding,  and  (3)  by  trans- 
plantation of  skin -flaps.  While  typical  illustrations  of 
each  of  these  methods  differ  sufficiently  from  each  other 
to  warrant  a  separate  consideration  of  each,  it  is  well  to 
bear  in  mind  that  in  their  practical  application  the  sim- 
pler often  verges  into  the  more  complicated  procedure. 

1.  The  method  of  closing  a  cutaneous  defect  by  trac- 
tion on  the  vivified  edges  of  the  integument  surrounding 
it  is  based  on  the  extent  to  which  skin  can  be  stretched 
and  yet  retain  its  vitality.  This  is  well  illustrated  after 
removal  of  the  breast,  in  which  even  the  largest  wounds 
can  ordinarily  be  readily  closed.  In  the  surgery  of  the 
face,  however,  plastic  procedures  by  traction  alone  are 
justified  only  in  wedge-shaped  or  oval  defects,  the  mar- 
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gins  of  which  <an  be  easily  approximated  and  retained 

in   position    without   dangerous    traction   on   the  sutures. 

If   there    be    any 

CnTT-  --'■.■  ggggi <2  Jtrain  on  them  after 

compli  Le  closure  of 
the  wound,  it  may 
be  relieved  bj   an 

incision       tin. 

the  skin  <m  either 
side  of  the  wound, 
parallel  with,  and 
at  a  short  distance 
from  it.  This  meth- 
od is  therefore  ap- 
plicable for  the  closure  of  Bssures  and  fistula,  and  for 
tlit-  removal  of  prominent  and  ungainly  cicatrices. 
2.  When  the  Bize  and  .  -  _ 

form    of    a    defect     pre       •/, — ?■         T    '       T  0. 

elude  the  possibility  of      A? 
its  closure   by   traction      *\ 

alone,    the    skin    in    the  Vl"" 

Immediate  vicinity  may 

be    dissecti  d    up   in    a 

patch  of  requisite  size, 

and  bj  a  process  of  glid- 

ing  be  brought  edgewise 

into  the  position  of  the 

part     to     be    repaired,  n».sw» 

where,  after  proper  adjustment,  it  is  retained  by  sutures. 

Triangular  and  rectangular  defects,  such  as  result  from 


the  partial  removal  of  the  lower  and  upper  lip,  respec- 
tively, can  be  best  remedied  in  this  way.     This  method 


<t 


F;g.  2904. 

of  operating  by  gliding,  although  mentioned  by  Celsus, 
as  Linbart  suggests,   was  probably  practised  before  his 

time,  since  every  op- 
erator, even  if  with- 
out previous  knowl- 
edge, would  naturally 
adopt  it. 

8.  The  above  meth- 
ods are  applicable 
only  when  the  integu- 
ment in  the  immediate 
vicinity  of  the  defect  can  be  utilized.  If  this  is  not  feas- 
ible the  borrowed  integument,  after  being  given  the 
shape  of  the  defect 
and  being  raised  from 
it~    substructure,    is 

transferred     into    the 

delect,  but  retained 
in  relation  with  the 
tissues  of  its  former 
position  by  means  of 
a    pedicle.      Around  Fio.  2906. 


this  latter  the  flap  must  then   necessarily  be  turned  or 
twisted.     Such  a  flap,  in  being  transferred  to  its  new  site 


Fig.  2907. 


may  be  made  to  describe  an  arc  of  90°,  or  even  180°.     In 
order   that    the  raw    under-surface    of   the   flap  may  be 

4 — }    r      ,      Mi 


Fig.  2908. 

everywhere  in  contact  with  the  subjacent  surface,  the 
skin  bounding  this  must  in  part  be  displaced.  "This 
-7rf  displacement,  bowi 
'*  should  be  effected  in 
such  a  way  that  the  dis- 
placed skin,  retaining  a 
connecting  pedicle  for 
its  support,  may  be 
made  to  change  p 
with  the  transplanted 
flap,  and  thus  contrib- 
ute, as  far  as  it  can,  a 
covering  for  the  surface 
that  has  been  left  bare.3  As  illustrations  of  this  method 
may  be  cited  the  formation  of  a  nose  from  the  forehead, 
and  of  the  upper  eyelid  from 
the  integument  of  the  tem- 
ple. 

Although  every  case  re- 
quiring a  plastic  operation  is 
a  law  unto  itself,  there  are 
certain  characteristic  forms 
of  defect  the  effacement  of  )t- 
which  can  be  effected  in 
well  defined  waj  s.  In  fol- 
lowing   the    diagrammatic 

representations  of   Denuee.4 

Szymanowsky,'  and  Konig,'  the  shaded  parts  of  each 

illustration  represent  the  defect,  the  dotted  lines  the  inci- 

,   sion,   and    the  arrow    indi- 

*■  \«sa**^**^M  !■  i  ii  tv/   ■    cates  the  direction  in  which 

a  flap  is  to  be  displaced. 
The  supplementary  illus- 
tration indicates  the  appear- 
ance of  the  parts  after  union 
(from  K(inig). 

(a)  Small  triangular  de- 
fects may  often  be  closed 
by  gliding  the  angles  of  the 
wound  toward  its  centre, 
and  suturing  the  edj 
which,  when  the  integu- 
ment is  freely  movable,  can  readily  be  brought  in  con- 
tact with  each  other  in  the 
form  of  a  small  tri-radiate 
star.  If  tbedefect  istoo  large 
to  be  closed  in  this  manner, 
one  or  two  flaps  may  be  easily 
prepared  by  carrying  astraight 

or  curvilinear  incision  from 
one  or  two  angles  of  the  trian- 
gular defect.  Figs.  3901,2902; 
2908,  2904  ;  and  ^05,  -JyOG  il-  no.  2912. 


-4. 


e 

Fio.  2910, 


Fio.  8911. 
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lustrate  the 
manner  of  slid- 
ing the  flaps  in- 
to po  si  t  i  on. 
Should  the  ten- 
sion of  the  flaps 
be  too  great, 
liberating  in- 
cisions may  be 
made       (Fig. 


-7* 


V 

e 


Fig.  2913. 

2903,  a),  the  "wounds  thus  left  heal- 
ing by  granulation.  If,  in  addition 
to  the  incision  c  rf,  a  second  incision 
(Figs.  2907  and  2908,  d  e)  be  made, 
paiallel  to  the  side  of  the  triangle,  a  quadrangular  flap 
will  be  obtained  for  the  closure  of  the  defect  (l)ieff en- 
bach,  blepharoplasty)  and  a 
small  triangular  wound  left  to 
granulate.  If  the  first  incision 
be  made  at  an  angle  to  the  mar- 
gin of  the  defect,  and  the  second 
be  made  in  the  manner  ahead}' 
,  described,  the  wound  can  gener- 

T  ' '  X  f\d  ally  lie  entirely  closed  bv  sutures 
(Figs.  2909  and  2910)."  When 
the  triangular  defect  has  a  large 
base,  as  is  often  the  case  after 
removal  of  an  epithelioma  from 
the  lower  lip,  straight  or  semi- 
lunar incisions  carried  from  the 
apex  in  the  direction  of  its  sides 
(Figs.  2911  and  2912)  will  out- 
line two  flaps  that,  by  sliding,  can  be  brought  into  ap- 
position along  a  line  at  right  angles  to  the  base  of  the 


Fig.  2914. 


*A 

Wki     j&m£ 

9 

<&w         f/$ 
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c 

Fig.  2915 

original  defect.  Burow,  of  Konigsberg,  has  devised  a 
method  of  closing  triangular  defects  which,  probably  be- 
cause it  sacrifices  healthy 
tissues,  has  not  received 
the  attention  it  merits. 
It  is  practised  as  follows  : 
From  the  base  of  the  de- 
fect, and  continuous  with 
it,  a  straight  or  curvilin- 
ear incision  is  made  (b  d. 
Fig.  2913),  somewhat 
larger  than  the  base  of 
the  defect.  From  the  side 
opposite  to  this  a  triangu- 
lar piece  of  integument 
(/  e  d),  equal  in  dimen- 
sions to  the  defect,  is  re- 
moved. The  flaps  c  b  d 
and  a  f  e,  being  then  dissected  up  and  glided  along  the 


MM 


*—*- 


ig.  2917.  Fig.  2918. 

base-line  a  d,  readily  close  the  wound.     The  line  of  sut- 
ure is  shown  in  Fig."  2914.     If  the  defect  is  a  large  one, 
Vol.  V.— 45 


Burow  sacrifices  two  smaller  triangles  of  healthy  integu- 
ment, as  shown  in  Figs.  2915  and  2916. 


Fig.  -2919. 

(b)  Quadrangular  defects  can,  as  a  rule,  not  be  effaced 
by  suture  alone.  It  is  usually  necessary  to  continue  the 
incision  in  one  or  two  ,  .       . 

directions,       making     & * — =£ — %"j}      T       -r — ^ 

one  or  two  flaps  after 
the  method  of  Celsus 
(Figs.  2917,  2918, 
2919,2920).  The  ten- 
sion on  these  flaps 
will  be  materially  de- 
creased by  making  angular  or  semilunar  liberating  inci- 
sions as  indicated  in 
Figs.  2921  and  2922. 
When  the  defect  is 
a  large  one,  smaller 
flaps  may  be  obtained 
from  three  directions 
as  illustrated  in  Figs. 
2923,  2924.  Quad- 
rangular defects  may 
often  be  closed  by 
the  formation  of  one  or  two  flaps,  which  are  turned  into 


iftr*-*-* 


*& 


ft    T     \    *   / 


Fig.  2922. 


their  new  positions  around  a  broad  pedicle  (Figs.  2925, 
2926,  2927,  2928,  and  2929). 


Fig.  2923. 


(c)  Oval  and  elliptical  defects  can  generally  be  closed 
by  a  little  traction  along  the  line  of  their  long  axes.     If 


*<-l    I  Ah   1  x 


the  defect  is  broader,  a    liberating  incision  (Figs.  2930 
and  2931)  may  be  made,  to  overcome  dangerous  tension 
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in  the  sutures.     Lisfranc  closed  defects  bj  constructing 
two  flaps  from  one  .side  of  the  ellipse  bj  an  incision  per- 


Pio.  2928 


pendicular  to  its  axis  (Figs.  2982  and  2938).     If   this 
does  not  suffice,    two    curvilinear    incisions,  b  d,  b   c 


Fio.  2927. 

(Figs.  2934,  2935),  will  facilitate  the  closure  of  the  wound 
by  two  flaps  that  can  easily  be  displaced  to  cover  the 

wound.  The  flaps 
can  also  be  so  devised 

that      they     can     be 

obtained   from  both 

sides,  if  the  integu- 
ment on  one  side  lie 
insufficient ;  by  the 
incisions  (/  r  and  />  <l 
(Figs.  2936and  2937). 
two  semilunar  flaps 

will  be  formed  that 
almost  completely 
cover  the  defect. 
Weber's  method  of 
obtaining  two  Haps  from  one  side,  the  one  underneath 
the  other,  is  shown  in  Fig. 
2938.  It.  is  especially  ser- 
viceable in   defects  <>f  the 

lip^. 
(</)  Circular  defects,  if  not 
large,  are  must  readily 
overcome  by  converting 
them  into  oval  or  triangular 
wounds,  preferablj  oval.  If 
the  defect  is  large,  a  semi- 
circular flap  nmsi  be  ob- 
tained from  the  \  icinitj .  and 
turned  into  the  wound  in 
the  manner  in  which  the  quadrangular  defect  was  closed. 


Fig.  2928. 
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It  frequently  happens  that  the  Integumenl  in  the  Ini- 
tiate vicinity  of  the  defect  is  unavailable  for  plastic 


purposes.     This   applies    particularly  to   the  exti 

ravages  made  in  the  hue  l.v 

luplls  and   noma.      Aftel 
cure  of  those  diseases,  exten- 
sive   cicatrices    often    remain 
in  the  skin  for  a  considerable 
distance    around     the    i]< 
It  then  becomes  in  cessary  to 
go  to  a  part  farther  removed 
from    the    latter    for    healthy 
skin.     Thus  the  surgeon 
lie  forced  to  fashion  an  . 

from  the  skin  of  the  temple,  or  a  nose  from  that  of  the 

forehead     {Indian      method). 

In   exceptional   cases,   it    may 

even  be  deemed  advisable  to 

go  still  farther  from  the  de- 
tect lor  a  tlap  of  healthy  skin, 
as  in  the  Italian  method  of 
rhinoplasty,  in  \\  hi<  b  the  nose 
is  formed  from  the  skin  of  the 
arm.     In    the   same    manner, 

the  place  of  a  cicatrix  from  a  burn  of  the  wrisl  may  l>e 

applied  by  skin  taken  from 
the  abdomen,  or,  as  Haas1 
demonstrated  to  the  con- 
gress of  German  surgeons 
in  1886,  otherw  ise  incura- 
ble crural  ulcers  may 
readily  be  closed  with  a 
flap  of  skin  obtained  from 
the  sound  leg.  In  every 
case  in  which  Haps  are 
thus  brought  from  a  con- 
siderable distance,  the  part 
whence  the  integument  is  to  be  borrowed  must  be  retained 
in  relation  with  the  defect 
for  a  varying  leugth  of  time. 
In  rhinoplasty  after  the  Ital- 
ian method,  this  is  accom- 
plished by  appropriate  band- 
ages. In  the  case  of  Maas, 
the  parts  were  retained  in 
position  by  a  plaster-of-Paris 
dressing  until  union  was  se-  fig.  2935. 

cured. 

Nearly  all  plastic  operations  mayr  be  subdivided  into  a 

-e 


Pro.  2984. 
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PlO.  2937. 

number  of  steps  which  refer,  respectively,  (1)  to  the  prep- 
aration of  the  defect  ;  (2)  the  formation  and  transplanta- 
tion of  a  flap  and  the  niclli- 
c  ods  of  assuring  its  vitality  ; 
and  (3)  the  permanent  and 
speedy  closure  of  the 
wound. 

1.  The  apposition  of 
freshly  wounded  surfaces 
being  practically  an  • 

tial  of  success  in 
plastic  surgery,  the 
first  step  in  any  op- 
eration of  this  kind 
is  the  freshenii 
vi\  ifying  of  the  de- 
fect. In  recent  traumatic  defects,  accidentally  inflicted 
or  produced  intentionally  by  the  surgeon  in  the  removal 
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of  a  neoplasm,  this  step  of  the  operation  is  sufficiently 
simple.     In  cases  of  accident,  it  is  well  to  bear  in  mind 
that  the  wounds  are  often  irregular  in  the  extreme  and 
their  margins  bruised,  lacerated,  and  ill-suited  to  primary 
union.     Here  it  is  always  essential  to  give  the  defect  as 
regular  an  outline  as  may  be,  and  to  remove,  with  scis- 
sors or  knife,  the  contused  parts  before  attempting  clos- 
ure with  or  without  the  aid  of  a  flap.     When  the  defect 
follows  the  extirpation  of  a  growth,  and  is  to  be  closed 
at  once  by  a  plastic  operation,  every  sacrifice  must  be 
made  to  procure  radical  removal  of  the  neoplasm.     The 
size  of  the  defect  is  of  secondary  importance.     Neverthe- 
less, the  incisions  may  be  so  arranged  that  the  closure  of 
the  wound  may  be  greatly  facilitated.     A  glance  at  Fig. 
2939  will  make  this  sufficiently  evident.     In  many  cica- 
tricial contractions  and  in  congenital  deformities,  as  in 
polydactylism,  the  preliminary  step  is  also  the  formation 
of  the  defect  for  immediate  closure.     This  is  easily  ef- 
fected by  the  linear  division  of  the  cicatrix  or  connecting 
bands,  and  the   restitution  of   the  parts  to  their  normal 
positions.     When  the  defect  has  a  free  border,  on  the 
other  hand,  as  in  harelip,  fistula?,  oral  deformities,  etc., 
the  initial  step  of  the  operation  is  the  paring  or  vivifica- 
tion  of  this  margin,  whereby 
the    mucous,    cutaneous,    or 
cicatricial  tissues  are  removed 
in  such  a  manner  as  to  pro- 
cure a  surface  that  is  clean, 
smooth,  and  well  adapted  for 
primary  union.     Whether  the 
paring  be  accomplished  with 
scissors  or  knife,  it  is  an  essen- 
tial of  success  that  the  border 
be  removed  in  its  entire  thick- 
ness,  since    the    presence   of 
any  undenuded   spot   in   the  line  of 
proposed  union  destroys  the  possibil- 
ity of  a  perfect  result.     To  insure  a 
broader  surface  for  contact,  and  there- 
by greater  probability  of  firm  union, 
it  is  advisable  to  vivify  the  defect  ob- 
liquely.    This  is  particularly  service- 
able when,  as  in  defects  of  the  mucous 
membrane  or  of  old  cicatrices  about 
the  face,   the   margins  are  thin  and 
"would,    if    divided    perpendicularly, 
offer  a  small  surface  for  adhesion. 
2.  The     most     available    material 

should  be   Selected  in  forming  a  flap  ;    FlG-  293!).— Plastic  Operation  for  Cancer  of  Lip. 

its  size  should  be  such  that  tension  is 
nowhere  exerted,  and  every  precaution  must  be  taken 
to  insure  a  sufficient  blood-supply.  The  shape  and  size 
of  the  flap  vary  according  to  the  defect.  It  is  to  be  re- 
membered, however,  that  integumentary  flaps  invariably 
shrink  after,  and  often  before,  their  transplantation.  The 
amount  of  retraction  varies  with  the  subsequent  disposi- 
tion of  the  flap.  If  a  raw  surface  is  brought  in  contact 
with  a  plane  surface  or  denuded  bone  to  which  it  can 
form  adhesions,  the  danger  of  primary  retraction  is  less 
imminent.  Thus  it  is  certain  that  a  periosteal  flap  only 
slightly  larger  than  a  fissure  in  the  palate  will  easily  suffice 
for  its  closure,  whereas  almost  twice  the  integument  must 
be  taken  from  the  temple  to  form  an  eyelid.  In  all  other 
cases  it  is  well  to  make  the  flap  one-fourth  or  one-third 
larger  than  the  breach  it  is  intended  to  cover.  Operators 
of  large  experience  can  fashion  the  flap  without  a  pat- 
tern. Dieffenbach  always  condemned  its  use,  giving  to 
the  pari  to  be  formed  ample  dimensions  at  first,  and  re- 
modelling it  by  supplementary  incisions.  It  is  certain- 
ly safer  in  all  cases  to  make  an  accurate  model  of  the 
part  to  be  replaced,  of  paper,  leather,  adhesive  plas- 
ter, or  soft  wax,  which  can  be  directly  applied  to  the 
part  from  which  the  integument  is  to  be  taken,  and  serve 
as  a  guide  to  the  lines  of  incision.  The  closest  attention 
is  required  in  the  delineation  and  management  of  the 
pedicle.  It  should  never,  in  a  formal  plastic  operation, 
measure  less  than  one-third  of  an  inch  in  width,  the  prob- 
ability of  the  survival  of  the  flap  being  in  direct  pro- 
portion to  the  width  of  its  pedicle  and  its  capacity  for 


arterial  supply.  As  far  as  possible,  therefore,  the  flap 
should  be  so  outlined  that  the  incisions  will  not  neces- 
sitate the  division  of  large  arterial  twigs.  For  the  same 
reason,  excessive  torsion  of  the  pedicle  must  be  scrupu- 
lously avoided.  Verneuil 8 aptly  proposes  the  name  of 
hilum  for  this  portion  of  the  nap,  since  tin's  term  ex- 
presses its  important  function  in  the  nutrition  of  the  flap. 
Into  the  composition  of  the  flap  there  should  enter,  as 
far  as  possible,  tissues  histologically  analogous  in  those  of 
the  part  to  lie  repaired.  Skin  should  therefore,  as  a  rule, 
be  replaced  by  skin,  and  mucous  membrane  by  mucous 
membrane  ;  although  the  possibility  of  the  convertibility, 
in  the  course  of  time,  of  the  one  into  the  other,  should  be 
borne  in  mind.  Thus  the  integument  may,  without  dif- 
ficulty, be  made  to  substitute  the  mucosa  of  the  bladder 
or  of  the  nai'es.  Mucous  membranes,  however,  do  not,  as 
a  rule,  assume  the  characteristics  of  common  integument, 
although  that  of  the  vagina  forms  an  exception.  The  mu- 
cous lining  of  the  nares,  of  the  lips,  of  the  nose,  and  of 
the  bladder  may  be  exposed  for  years  without  sensibly 
approaching  the  appearance  of  the  skin.  When  skin  en- 
ters into  the  composition  of  a  flap  it  should,  as  far  as 
may  be,  resemble  that  of  the  part  lost.     The  delicate  in- 


Showing  (A)  the  proposed  lines  of  incision,  and 
(B)  the  completed  operation. 

tegument  of  the  eyelid  would  not  be  suitable  for  repair- 
ing defects  of  the  upper  lip,  nor  would  the  appearance 
of  the  nose  be  improved  by  a  patch  of  hair  on  its  end. 
Above  all  things,  the  integument  to  be  utilized  for  the  flap 
should  be  healthy  and  freely  movable. 

The  incisions  being  made,  the  integument,  together 
with  more  or  less  of  the  subcutaneous  cellular  tissue,  is 
to  be  dissected  up  from  the  underhying  structures.  The 
thickness  of  the  flap  should  always  be  commensurate  with 
its  other  dimensions.  Large  and  thin  flaps  often  succumb 
to  defective  nutrition.  The  subcutaneous  cellular  layer 
is  an  essential  of  all  large  flaps,  since  it  is  the  medium 
through  which  the  skin  receives  its  nutrition.  An  excess 
of  adipose  tissue,  however,  is  an  element  of  danger  to  the 
vitality  of  the  flap.  It  has  been  claimed  that  muscular 
tissue  should  not  enter  into  the  composition  of  a  flap 
when  it  can  be  avoided,  on  the  ground  that  muscle  with- 
out function  is  speedily  converted  into  fibrous  tissue, 
and  the  presence  of  this  cicatricial  tissue  may  become  an 
important  factor  in  marring  the  final  result  in  many  plas- 
tic operations.9  In  those  upon  the  face  muscular  ele- 
ments cannot  be  excluded,  since  they  arc  directly  inserted 
into  the  skin  ;  nor  would  their  exclusion  be  advisable, 
since  without  them  the  mobility  of  a  newly  formed  lip 
or  eyelid  would  be  out.  of  the  question.  The  periosteum 
may  also,  in  exceptional  cases,  be  included  in  the  flap  in 
plastic  operations.  1!.  v.  Langenbeck I0  and  Oilier"  have 
thus  sought  to  utilize  the  osteogenetic  function  of  the 
periosteum  in  rhinoplasty  and  uranoplasty,  in  the  belief 
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thai  tin-  new  bone  developed  by  it  won!. I  give  the  nor- 
mal resistance  i"  the  repaired  pan. 

Vemeuil,  — • »'-- 1 II 1 » « t .  and  others  question  the  utility  <>f 
this  procedure,  believing,  and  in  some  instances  with 
ood  reason,  thai  the  inclusion  of  the  periosteum  in  a 
nap  is  an  element  of  dangei  to  the  vitality  of  the  part 
whence  it  Is  taken,  and  thai  il  incren  i  the  probability  of 
sepsis.  Regarding  operations  on  the  palate,  the  danger 
i.i  necrosie  after  periosti  al  di  Qudations  is  certainly  theo- 
retical. Langenbeck,"  w  bo  bas  probably  operated  oft( 
than  anyone  else  for  cleft  palate,  by  this  method,  bas 
never  Been  the  bone  exfoliate  He  bas,  however,  notit  i  d 
Bucb  an  accidt  nt  after  rhinoplasty.  Nor  can  there  beany 
question  as  to  the  formation  oi  new  bone  from  periosteal 
naps,  [n  every  congenital  defect  "f  the  palate  operated 
upon  by  this  distinguished  Burgeon  which  was  under 

ation  more  than  four  weeks  after  uranoplasty,  the 
formation  of  new  bone  was  confirmed.  Ii  begins  about 
the  third  week,  and  leted  about  the  fourth  week, 

although  it  subsequently  gains  in  solidity.  So  far  as 
time  is  concerned,  the  periosteal  regeneration  of  bone 
after  plastic  operations  may  then  be  said  to  be  chrono- 
logically analogous  to  that  which  takes  place  in  the  re- 
pair of  fractures,  Nor  any  more  than  alter  fractures  is 
there  any  danger  that  the  newly  formed  bone  will  sub- 
si  quently  undei  50  retrograde  changes. 

To  increase  the  thickness  and,  therefore,  the  vitality 
of  large  flaps,  and  at  the  same  time  approximate  the  re- 
paired part  to  the  normal  structure  and  function,  very 
thick,  and  even  duplex  flaps  must  often  be  formed.  Thus, 
while  a  large  defect  of  the  lower  lip  may  be  covered  with 
a  tiap  from  the  neck,  the  new  lip  will  he  thin,  devoid  of 
muscular  fibre,  and.  therefore,  of  movement,  and  soon  bc- 

co s  firmly  ait  ached  to  the  lower  jaw.    It  i<  preferable, 

therefore,  when  possible,  to  make  the  flaps  of  the  entire 
thickness  of  the  cheek,  covered  with  skin  ami  mucous 
membrane,  which,  when  brought  im<>  position,  subserve 

in  the  best  manner  possible  the  purposes  of  the  part  de- 
stroyed. Or  it  may  lie  practicable,  if  it  he  deemed  best 
to  use  the  flap  from  the  chin,  to  reflect  the  mucous  cov- 
ering  of  tin'  alveolar  border  for  a  lining  to  the  cutaneous 
flap.  As  will  in'  mi  11  in  operations  for  rhinoplasty  and 
extrophy  of  the  bladder,  this  doubling  of  the  flap  may  be 
practised  with  two  f.  Ids  of  skin,  the  lower  of  which  sub- 
sequently becomes  converted  into  mucous  membrane. 
For  this  method  Ad.  Richard,win  1854,  proposed  the 
term  "  autoplastic  par  doublure." 

:;  The  transplantation  and  permanent  attachment  of  the 
flap  constitute  the  last  steps  of  formal  plastic  opi  rations. 
At  present  all  authors  are  agreed  that,  save  in  excep- 
tional cases,  the  fixation  of  the  flap  should  at  once  follow 

Its  formation  as  soon  as  all  oozing  has  ceased.  Taglia- 
cozzi,  however,  in  his  rhinoplasties,  allowed  the  under- 
Burface  of  the  flap,  taken  from  the  arm,  to  suppurate  he- 
fore  fixing  it  in  the  new  position.  Qraefe,  on  tin'  other 
hand,  successfully  practised  fixation  while  the  surfaces 
were  fresh.  In  very  rare  case-  the  old  operation  may  be 
followed  with  good  ri  -nils.  Thus  the  author,  in  1876, 
saw  Billroth  close  a  gastric  fistula  with  a  flap  that  hail 
been  lifted  from  its  surface  one  week  before  fixation,  the 
reason  given  for  this  being  that    the  Suppurating  surface 

would  lie  less  affected  h\  the  deleterious  influence  of  the 
gastric  juice  than  one  recently  prepared. 

In  is:,  1  Roux  was  compelled  by  circumstances,  in  a  de- 
fect of  lip  and  chin,  to  resort  to  a  practice  which  some 
writers  have  soughl  to  elevate  into  a  special  method,  that 
by  successive  migrations  "  li  consists  in  fixing  a  flap 
temporarily  in  a  new  position,  from  which,  after  the  lapse 

of   several  weeks,  it  is  removed    h.\   a  Sei 1  operation  to 

a  pari  nearer  the  defect,  w  hen.  alter  a  number  of  migra- 
tions, ii  is  Anally  deposited.14    Buck  has  resorted  to  a 

somewhat  similar  expedient  in  extensive  deformities  of 
the  face.     Ii  is  only  in  these  tlcit  it  is  ever  practicable. 

'I'o  facilitate  tin-  transplantation  of  a  flap  and  to  relieve 
tension,  liberating  incisions  are  often  required.  Thus  in 
harelip,  si,,  cess  is  not  generally  attainable  w  ithoul  freely 
liberating  the  segments  of  the  lip  which  are  more  01  less 
bound   down   to  the   maxilla.      Such   liberating  incisions 

cannot  always  be  concealed,  as  in  the  instance  cited. 


They  should  then  be  made  as  small  as  consistent  with  the 
I  desired,  and  in  the  manner  indicated  (7  i  h,  in  IV 
2921). 

To  'lose  the  wounds  resulting  from  these  liberating 
incisions  js  permissible  only  after  the  defect  has 
Covered  and  when  it  is  evident  that  dosing  the  second 
incisions  does  not  cause  traction  on  the  more  important 
line  of  sutures  closing  the  primary  wound.  Where  there  ig 
any  doubt,  it  is  b(  si  to  leave  the  liberating  incisions  i,n. 
sutured,  and  the  wounds  to  heal  by  granulation. 

The  fixation  of  the  Hap  by  sutures  forms  the  final  step 
of  the  plastic  operation.      The  care  and  accuracy  in  a; 

siti if  the  raw  surfaces  observed  in  other  surgical  ; 

(cdures  are  particularly  demanded  here.     The  ahseni 
id  within  the  wound  is  an  essential  to  success.   lb 
Dieffenbach,  Lisfranc,  and  others  often  postponed  t 
tion   for  two  or  three  hours  until  all  oozing  Inn 
As  Verneuil  justly  saj  s,  w  bile  admitting  the  value  oi 
method  in  former  times,  "  in  our  day  operations 
erally   made   under  anaesthesia,   from    which,    when  the 
patients  awake,  they  like  to  believe  that  the  operatii 
com  pi  ei  id  :  hence  ii  is  a  source  of  great  suffering  to  mind 
and  body  to  delay  the  completion  of  the  operation.''     In 
closing  the  wound  the  continuous  or  interrupted  suture 
may  be  employed.      As  a  rule,  small   medics  should 
used,     The  angles  of  the  surfaces  are  first  approximated, 
While  the  number  of  sutures  must  be  sufficient  for 
curate  apposition  and  the  avoidance  of  wrinkles  in  the 
flap,  an  excessive   number  is  doubtless  harmful,  since 
every  suture,  however  fine,  interferes  in  a  measure  with 
the   circulation  in  the   part,  and  every  suture  may  be- 
come a  si, uric  of  suppuration.     When"  considerable  trac- 
tion must   be  made  to  hold  the  flap  in  position,  on. 
even  two  deep  sutures  of  heavy  silk  may  profitably  be 
inserted   far  from  tin- ed ires  of  the  wound,  as  after  am- 
putation.    In  this  way  the  tension   on  the   more  numer- 
ous superficial  sutures  is  effectually  removed.     The  ma- 
terial  used   for  sutures  varies  according  to  the  length  of 
time  they  are  to  remain.      In  plastic  operations  about  the 
lace  an  iron-dyed  silk  probably  answers  the  best  purp 
These  sutures  can  be  removed,  a  few  at  a  lime,  in  from 
forty-eight  hours  to  five  or  six  days  after  the  operation, 
according  to  the  union  obtained.     "When  it  is  desirable  to 
retain  the  sutures  longer,  as  in  operations  on  the  vagina, 
silver  wire  is  to  be  preferred,  since  metals  produce  vastly 
Ii  ss  reaction  in  the  tissues  than  silk.      When  a  large  de- 
fect has  been  covered  by  a  (lap.  there  still  remains  the 
wOund  left   by  the  removal  of  the  latter.     In  many  in- 
stances, as  will  be  seen  from  the  illustrations,  this  can  be 
entirely  closed   by  suture.      In  all   cases,  however,  it   can 
be  so  materially  diminished  in  size  that  only  a  compara- 
tively small  surface  will   be  left    to  heal   by  granulation. 
Its  presence  will  in  no  way  interfere  with  primary  union 
of  the  sutured  parts. 

Regarding  the  after  treatment,  little  need  be  said.  The 
wounds  arc  frequently  in  a  position  where  antiseptic 
measures  cannot  be  successfully  carried  out  ;  as,  about  the 
lips  or  nose.  In  these  cases  dr}" -cotton  compresses,  held 
in  position  by  properly  adjusted  bandages  or  adhesive 
strips,  will  go  far  toward  supporting  the  parts,  aim 
suring  primary  adhesion.  Where  practicable,  antiseptic 
precautions  should  be  taken.  Wounds  made  for  plastic 
purposes  shmild  be  frequently  examined  to  determine  the 
iili.-ii  of  the  parts,  and  particularly  if  a  flap  has  been 
utilized.  Immediately  after  its  application  a  flap  is  coul, 
pale,  and  insensitive.  Within  from  twelve  to  twenty-four 
In  urs,  as  circulation  is  established,  its  temperature  ria  s, 
and  a  marked  redness  distinguishes  it  from  the  integu- 
ment surrounding  it.  This  redness  easily  yields  to  a 
bluish  discoloration  and  excessive  swelling,  both  indica- 
tions of  venous  stasis,  which,  if  not  checked,  often  leads 
to  sloughing.  Loosening  one  or  two  sutures,  or  scarifica- 
tion of  the  flap  itself,  maj  avert  such  a  result.  If  suppu- 
ration  under  the  Hap  is 'suspected,  the  most  dependent 
sutures  must  be  removed  lor  proper  drainage.  With 
proper  precaution  the  presence  of  suppuration  docs  not 
necessarily  entail  failure  of  the  operation,  since  the  tlap 
may  be  held  in  position  with  small  strips  of  adhesive  plas- 
ter or  by  a  number  of  sutures  inserted  at  its  salient  points. 
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Supplementary  treatment  and  even  operations  are  often 
necessary  after  complete  closure  of  the  wound.  Thus 
constant  attention  must  be  given  the  nostrils  after  rhino- 
plasty, the  lower  lip  after  cheiloplasty,  lest  the  former 
close,  or  the  latter  become  adherent.  Or  it  may  be  that 
the  contraction  of  the  flap  has  not  ensued  to  the  degree 
anticipated,  and  the  newly  formed  organ  presents  wrin- 
kles of  redundant  skin.  In  the  same  way,  the  pedicle  of 
a  flap  which  has  subserved  its  purposes  must  be  excised 
if  at  all  prominent.  Such  redundant  masses  can  always 
he  easily  removed  by  oval  incisions.  In  the  case  of  the 
pedicle,  several  months  must  elapse  before  its  excision  is 
•even  to  be  thought  of.  A  premature  attempt  in  this  di- 
rection of  improving  the  result  of  a  plastic  operation 
may  easily  annul  the  advantages  already  obtained. 

As  has  already  been  observed,  every  case  requiring  a 
plastic  operation  is  a  law  unto  itself.  The  more  com- 
plicated the  defect,  the  greater  the  study  and  practice 
required  in  overcoming  it.  When  the  destruction  of 
tissue  has  been  very  extensive,  as  in  noma,  lupus,  or 
burns,  a  single  operation  rarely  suffices.  Three,  four, 
and  even  more  operations  may  be  necessary  before  the 
appearance  of  the  face  is  in  a  measure  restored.  In 
these  complicated  cases,  too  much  should  not  be  at- 
tempted at  one  time,  and  an  interval  of  from  one  to  six 
months  may  often  be  advantageously  observed  between 
the  different  operations.  It  is  in  this  way  that  the  most 
successful  workers  in  this  field  have,  by  repeated  efforts, 
often  extending  over  a  period  of  two  or  three  years, 
given  a  new  life  to  individuals  who,  from  very  extensive 
destructions  of  prominent  parts  of  the  face,  have  been 
objects  of  disgust  to  themselves  and  of  horror  to  those 
with  whom  it  was  their  misfortune  to  come  in  contact. 

Blepiiaroplasty. — The  operation  necessary  for  the 
partial  or  total  construction  of  an  eyelid  is  termed  blepii- 
aroplasty. The  conditions  demanding  it  are  disfigur- 
ing cicatrices  which,  by  everting  the  lids,  endanger  the 
functions  of  the  eyeball,  and  ulcerations  or  neoplasms 
which  demand  the  sacrifice  of  the  lid  for  the  safety 
of  the  individual.  When  an  eyelid  is  formed  for  cos- 
metic purposes  alone,  the  result  is  often  not  very  satisfac- 
tory, at  least  to  the  patient.  The  dangers  of  failure  are, 
of  course,  considerably  increased  if  the  tarsal  cartilages 
have  been  destroyed  or  the  orbital  margins  seriously  in- 
volved. The  first  step  of  the  operation,  irrespective  of 
subsequent  procedures,  is  the  excision  of  the  diseased 
lid,  or  the  division  of  the  cicatricial  bands  producing 
eversion.  In  the  latter  instance  the  free  border  of  the 
lid  can  usually  be  saved.  In  the  former  the  reverse  ob- 
tains, as  a  rule.  In  this  preliminary  operation  Dieffen- 
bach  sought  to  give  the  defect  a  triangular,  Fritze  a 
somewhat  oval,  and  Knapp  a  quadrangular  shape,  the 
breach  in  each  case  being  closed  by  a  Hap  of  similar 
shape, 

.  Dieffenbach's  method  is  diagrammatically  shown  in 
Fig.  2907.  From  the  basal  angle  of  the  triangular  delect 
an  incision  is  made  in  the  continuation  of  the  base-line, 
and  of  equal  length  (erf);  a  second  incision  (rf  t)  is  then 
made  parallel  to  the  outer  side  of  the  triangle.  Thus  a 
flap  is  outlined  which,  when  raised,  can,  by  gliding,  be 
readily  brought  into  the  position  of  the  defect,  leaving  but 
a  small  defect  to  be  closed  by  granulation.  This  objec- 
tionable feature  can  be  obviated  by  making  the  incisions 
in  such  a  manner  as  to  make  the  external  angle  of  the 
flap  more  acute.  The  wound  can  then  be  entirely  closed 
(Szymanowsky,  Figs.  2909,  2910).  In  1829  Fricke  devised 
a  blepharoplasty  particularly  adapted  for  the  upper  lid, 
but  also  applicable  to  defects  of  the  lower.  The  method 
consists  in  giving  the  defect  an  oval  outline.  A  flap  of 
similar  form  is  then  taken  from  the  temple  if  the  upper, 
and  from  the  cheek  if  the  lower,  lid  is  to  be  formed.  In 
either  case  the  flap  must  be  twisted  around  the  pedicle 
at  an  angle  of  ninety  degrees  before  it  can  be  brought 
into  position  and  retained  by  sutures.  In  this  method 
there  is  no  difficulty  in  closing  the  secondary  wound  at, 
once.  For  the  closure  of  quadrangular  defects  of  the 
«yelids  Knapp  advises  the  formation  of  two  quadrangu- 
lar flaps,  one  from  each  side  of  the  breach.  After  being 
raised  they  are  brought  into  contact  with  each  other 


along  their  narrow  edges  (diagrammatically  show  n  in  Figs. 

2919,  2920).  The  advantage  of  this  method  is  in  the  ab- 
sence of  cicatricial  contraction  in  a  downward  direction, 
and  the  avoidance,  therefore,  of  eversion  of  the  new  lid. 
Burow's  triangular  (Fig.  2913)  method  may  also  occa- 
sionally be  used  to  good  advantage  in  small  defects  in- 
volving the  skin  alone.  When  an  entire  lid  is  to  be  re- 
formed, the  excessive  sacrifice  of  skin  would  preclude 
the  usefulness  of  this  method. 

In  recent  years  there  has  been  a  manifest  tendency  in 
many  cases  to  supplant  the  plastic  methods  described  by 
the  grafting  of  large  portions  of  skin  removed  from  the 
inside  of  the  arm  or  of  the  trunk.  If  either  of  the  meth- 
ods above  mentioned  fails,  the  deformity  resulting  from 
the  operation  is  greater  than  it  was  before,  and  a  cicatrix, 
often  disfiguring,  is  left  in  the  situation  whence  the  flap 
was  taken.  In  1876  Wolff  and  Wadsworth,  and  one  year 
later  Aub,  succeeded  in  ingrafting  flaps  measuring  two 
and  a  half  inches  in  length  and  one  and  a  half  inch  in 
width  into  the  defects.  Only  the  skin  was  used  in 
these  operations,  and  the  flaps  were  made  large  enough 
to  allow  lift}'  per  cent,  for  shrinkage.  In  Aub's  cases, 
after  the  sutures  were  applied,  gold-beater's  skin  was 
used  to  cover  the  flap,  which  was  then  supported  in  its 
position  by  a  compress-bandage.  To  give  greater  proba- 
bility of  success  by  complete  rest  of  the  part,  it  is  advis- 
able to  close  the  palpebral  fissure  by  a  few  strong  sutures 
before  resorting  to  the  plastic  operation  proper.  This 
method  of  transplantation  is  particularly  suited  to  cases 
of  burns  when  the  skin  alone  is  involved,  and  the  tarsal 
cartilages  and  lid-margins  are  unimpaired.  When  a  por- 
tion or  the  whole  of  a  lid  must  be  removed  in  its  entire 
thickness,  as  for  neoplasms,  the  methods  of  Dieffenbach, 
Szymanowsky,  or  of  Fritze,  must  still  be  resorted  to  for 
the  closure  of  the  defect. 

Cheiloplasty. — The  reconstruction  of  a  lip  after  its 
partial  or  total  destruction  by  injury  or  disease  is  termed 
cheiloplasty.  In  the  preponderance  of  cases  it  is  per- 
formed for  epithelioma,  and  for  the  most  part,  therefore, 
is  practised  on  the  lower  lip.  The  upper  lip,  also,  at 
times  is  destroyed  by  noma,  lupus,  burns,  or  wounds, 
and  thus  becomes  the  subject  of  plastic  repair.  Except 
in  cases  of  epithelioma  these  operations  are  particularly 
complicated,  and  lax  the  ingenuity  of  the  surgeon  through 
the  involvement  and  distortion  of  the  angle  of  the  mouth 
and  of  more  or  less  of  the  integument  of  the  cheek  or  of  the 
nose.  Owing  to  the  great  variety  displayed  by  individual 
defects  of  the  lips,  many  methods  have  been  devised  for 
their  relief.  Only  those  are  very  serviceable  in  which  a 
flap  covered  by  integument  without  and  mucous  mem- 
brane within  can  be  utilized.  In  all  other  methods,  al- 
though at  times  they  must  be  followed,  the  (lap  speedily 
becomes  adherent  to  the  maxilla,  immovable,  useless  for 
mastication,  and  incompetent  to  retain  the  saliva.  Another 
defect  in  the  immediate  result  that  appertains  to  almost 
all  methods  is  the  disparity  in  size  between  the  sound 
and  the  reconstructed  lip.  The  latter  usually  being 
smaller,  the  other  projects  far  beyond,  while  the  mouth 
presents  an  unnaturally  contracted  appearance.  Still, 
this  abnormal  condition  is  recovered  from  after  the  lapse 
of  a  few  months,  the  mouth  being  spontaneously  re- 
modelled. 

In  all  cheiloplasties  it  is  essential  that  the  flap  be  ob- 
tained from  the  immediate  vicinity  of  the  defect,  since 
failure  is  certain  to  follow  any  attempt  to  obtain  it  from 
a  distance.  The  mobility  of  the  parts  during  mastication 
is  such,  that  fixation  of  the  arm  cannot  be  maintained 
for  a  sufficiently  long  time  or  accurately  enough  to  pre- 
vent the  loss  of  the  flap. 

Cheiloplastic  operations  may  be  divided  into  :  (1)  Those 
that  affect  the  lower  lip ;  (2,  those  that,  affect  the  upper 
lip  ;  and  (3)  those  that  affeel  the  angles  of  the  mouth,  or 
the  mouth  as  a  whole  (stomatoplasty). 

1.  Since  the  lower  lip  is  repaired  most  frequently  for 
epithelioma,  the  surgeon  can  often  shape'  the  defect  in  a 
way  to  facilitate  its  Closure.  If  the  neoplasm  involve 
only  a  slight  extent  of  lip,  it  should  be  removed  by  a  V- 
shaped  incision,  when,  ordinarily,  no  difficulty  will  ob- 
tain in  closing  the  gap  with  deep  sutures,  even  if  the  cn- 
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tire  thickness  of  the  lip  has  been  removed,     When  the 
disease,  however,  covers  a  large  area  but  is  superficial, 

removal  by  :i  curvili- 
near incision  is  pref- 
erable, since  the  <!<•- 
feci  thereby  produced 
will  readily  be  sup- 
plied without  plastic 
prot  edurcs.  Winn  the 
entire  lip  is  involved, 
in  thickness  as  well  as 
in  height,  rectangular 
or  curvilinear  inci- 
siona  alone  are  service- 
able for  the  removal 
of  the  neoplasm. 
^  \\  hi  ii.  as  Is 
~~~-  ofli  n  tlie  case, 
Ihe  disease  in- 
volves the  angle 
of  the  mouth,  the  incisions  must  necessarily  be  more 
complicated  and  altogether  regulated  by  the  extent  of 
the  disease.  Even  in  extreme  cases  the  gap  can 
often  be  closed  by  n  combination  of  V  or  W  shaped 
incisions.     W  eb<  c  mentions  a  case  in  which  thi 

was  very  extensive.     When  circumstat 
]k  I  the  surgeon  to  borrow  the  material  for  the  flap 
from  the  chin  or  neck,  the  methods  of  Chopai 
Lisfranc,  or  of  Berg  may  be  adopted.     In  Chop 
operation   the  diseased   tissue   is  included   between 
two  parallel  perpendicular  incisions  carried  over  the 
chin  and  on  to  the  neck  as  far  as  the  hyoid  bone,  if 
necessary  (Fig  2940)     (N61aton  I    When  the  diseased 
pari  is  then  removed  by  a  horizontal  incision,  there 
remains  a  quadrangular  flap  i  b  ii  d)  which,  \\  hen  dis- 
sected up,  is  brought  by  a  process  of  gliding  to  the 
level  of  the  labial  commissures,  where  it  is  retained 
}i\  sutures.     Lisfranc  preferred  to  remove  the  neoplasm 
bj  a  curved  incision,  from  the  centre  of  which  (Fig.  2941) 


profitably  resorted  to.    That  (if  the  German  sut 
Bists  in  making  an  incision  on  each  side  from  the  anda 
ill  the  mouth  toward  the  masseter  and  in  the  line  ol  the 
labial  fissure.     The  length  ol  the  horizontal  incision  is 
half  thai  of  the  base  oi  the  deled.     The  quadrilateral 
Haps  thus  raised  are  brought  together  in  the  median  line 
by  their  internal   borders.     The  operation  of   Mai: 
(fillers  from  this  in  that  he  refrains  from  the  use  of  the 
perpendicular  incision.    To  overcome  the  redundancy  of 
the  upper  lip,  a  triangular  portion  may  he  excised 
2943),     In  either   operation    the    new   lip  can 
lined  with  mucous  membrane,  if  that  of  the  chei 
divided  at  a  higher  level  than  the  integument  in  the  hori- 
zontal incisions  from  the  oral  angles.      In  cases  in  which 
the  defect  is  triangular  and  shallow    its  closure  by  later 
incisions,  after  Syme,  presents  many  advantages.     In  it 
the  incisions  are  prolonged  downward  and  outward  lor 
an  inch,  whence   they   are  carried   upward   and    outward 
for  a  varying  distance.     The    flaps    thus    outlined  are 
dissected  off  the  bone  and  brought  together  in  the  me- 
dian line.     The  mucous  membrane  and  skin  are  stitched 
together  along  the  upper  edye,  and  the  triangular  interval 


Pro.  2941 

a  perpendicular  cut  of  greater  or  less  length,  carried 
downward,  outlined  two  flaps  which, when  detached,  were 
broughl  into  position.  Berg  also  gave  the  defect  a 
curvilinear  "inline',  inn  preferred  to  use  a  Bingle  flap 
from  the  chin  and  side  of  the  neck.  Fig,  2942 
Bhows  the  manner  of  delineating  the  flap,  bringing 
it  into  position,  and  of  closing  the  primary  and  sec- 
ondary w ounds.  If  the  u  of  1  he  flap 
be  covered,  from  each  angle  of  the  mouth,  by  a 
portion  of  the  vermilion  border  borrowed  from  the 
upper  lip.  the  result  will  be  excellent,  although  tlm 
oral  aperture  may  temporarily  be  materially  de- 
creased in  size.  To  accomplish  the  same  end  Serre, 
in  an  extensive  epithelioma  of  the  lower  lip,  prac- 
tised Choparfs  operation,  preserving  tin  mucous 
membrane  of  the  lip  for  a  covering  to  the  flap.     It      jg 

is  almost     needless    to  say  that    it    is   only    in    excep-    <'.__ 

tional cases  of  verj  superficial  neoplasmata  that  this 
method  i~  at  all  applicable. 

When  the  defect  aftei  removal  of  an  epithelioma  i* 
triangular,  with  base  involving  the  greater  part  of  the 
lip,  the  operations  of  Dieffenbach  or  Dfalgaigne  maybe 


Fin.  2942. 

on  each  side  left  to  lieal  by  granulations.     To  facilitate 

union  of  the  flaps,  the  tip  of  the   spur  left    below  the 

apex  of  the  defect  may  be  removed  after   the    flaps   have 

been  raised  (Fig.  2944).     (N^laton.)    The  very  great  am 

vantage  of  this  method  over  those  preceding  it  is  that, 

since  the  integument  covering  the  chin  is  not  disturbed. 

the  Haps  cannot  sink  or  be  drawn  downward  toward 

the  neck,  and  the  new  lip  will  maintain  its  original 

height.     Quadrangular  defects  of  the  lower  lip  n 

successfully  overcome  by  resorting  to  two  recta: 

Haps  taken  from  the  chin  or  from  the  side  of  the  chin. 

56dillo1  (Fig.  2945)  made  the  Hap  at  right  ang 

the  line  of  the  mouth  from  the  side  of  the  chin.  Brims 

preferring  to  make  them  obliquely  and  from  the  cheek. 

When  the  Haps  are  raised  they  are  turned  on  their  re- 

spective  pedicles,  when  their  inner  boders  meet  in  the 

median  line.     When  circumstances  permit  of  a  choice 

S„  between  the  methods  of  Sedil lot  and  Bruns(Fig.  29291 

diagrammatic),  the  former  should  he  preferred, 

in  the  latter  there  is  considerable  danger  of  traction  on 

the  checks  and  consequent  deformity.     The  operation  of 

Bedillot  also  offers  a  better  opportunity  for  covering  the 

upper  edges  of  the  flaps  with  part  of  the  vermilion  bor* 


Fig.  2943. 

ilii'  of  the  upper  lip.  When  this  is  severed  for  half  an 
inch  nr  more  on  each  side  from  the  upper  lip,  the  Haps 
forming  the  lower  lip  can    he  almost   entirely  covered. 
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PiaHtic  Surgery. 
Plastic  Surgery. 


The  practice  of  Schuh  to  tattoo  the  edge  of  the  lip  for 
cosmetic  purposes  has  probably  never  been  followed  by 
other  operators.  In  1869  Langenbeck  first  practised  a 
cheiloplasty  which  has  gained  many  followers  in  Ger- 
many.    In  this  method  the  diseased  lip  is  removed  by  a 

m  •  i  I 


the  cheek,  about  an  inch  and  a  half  ?. 
above  and  without  the  angle  of  the  | 
mouth.  The  points  indicated  by  the  | 
first  and  third  pins  are  then  to  be  united 
by  an  incision 
through  the 
,n  J  entire  thick- 
ly ness  of  the 
cheek,  a n  d 
in  like  man- 
ner the 
points  indi- 
cated by  the 
second  and 
third  pin.  A 
triangular  fl 
thus  formed 
its  base  toward  the 
angle  of  the  mouth 


Fig.  2947. 


Fig.  2944. 


curvilinear  incision  (Fig.  2946).  A  Hap  is  then  prepared 
from  the  integument  of  the  chin  (1)  the  base  of  which  is 
on  the  side  of  "the  oral  angle.  The  free  extremity  of  the 
defect  is  not  directly  under  the  oral  defect,  but  separated 
from  it  by  a  triangular  portion  of  skin  (2).  Both  Haps 
bein"-  raised,  the  lower  is  elevated  into  the  defect,  while 
the  other  is  utilized  in  closing  the  breach  below  (Fig. 


From  the  point  indicated  by  the  first  pin,  a  vertical 

incision  is  now  made  to  the  base  of  the  jaw.     The 

integument  in  this  region  being  in  a  state  of  great  tension, 

the  edges  recede  and  form  a  space  for  the  reception  of 
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Fig.  2945. 

2947).     The  presence  of  the  spur  prevents  the  sinking  of 

the  lip.  *  m      a  i 

When  desirable,  the  upper  edge  of  the  flap  may  be 
covered  with  a  portion  of  the  mucous  border  of  the 
upper  lip.  Gurdon  Buck  ("  Repar.  Surg.,"  p.  23),  and 
Estlander(rlrcA.  f.  Chir.,  xii.),  closed  defects  of  the  lower 
lip  with  flaps  taken  from  the  upper.  Buck,  after  remov 
ins  the  growth  by  a  V-shaped  in- 
cision, or  by  one  horizontal  and 
two  perpendicular  incisions  in 
more  complicated  cases,  brought 
the.  sides  of  the  gap  together 
directly  ;  or  in  the  case  of 
the  quadrangular  defect,  by 
forming  two  horizontal  late- 
ral flaps  which  were 
secured  to  each 
other  in  the  median 
line  by  pin-sutures. 
After  closure  of  the 
wound  had  been  ef- 
fected, a  secondary 
operation  was  per- 
formed to  transfer  the  redun- 
dant tissue  of  the  upper  to 
the  deficient  lower  lip,  and 
thus  to  restore  the  symmetry 
of   the  mouth.      This  opera- 

tion  is  performed  as  follows  :  A  point  is  selected  about  a 
finger's  breadth  below,  and  a  little  without  the  oral  angle 
on" each  side,  and  marked  by  the  insertion  of  a  pi 
through  the  skin.  Another  is  inserted  on  each  side  at 
the  junction  of  the  vermilion  border  of  the  uppei  lip 
with  the  skin,  about  one-fifth  of  the  distance  iron  he 
angle  of  the  mouth  to  the  median  line  of  the  lip,  and^ a 
third  pin  on  each  side  is  inserted  into  the  integument  ot 


Fig.  2948. 


the  triangular  flap,  with  its  apex  toward  the  base  of  the 
jaw,  and  its  base,  including  a  .portion  of  the  vermilion 


d 


Fig.  2946. 


Fig.  2949. 
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border  "t  the  upper  lip,  supplying  the  deficiency  ol  the 
corresponding  Bide  of  the  lower  lip.  Wh  sn  the  operation 
on  both  Bides  Is  completed  the  configuration  oi  the  mouth 
i-  nearly  normal  (Figs.  2948  and  2049,  from  Buck). 

ESstl&nder'e  operation  differs  from  thai  of  Unci-.  In  that 
the  outer  incision  is  curvilinear,  and  thai  the  plastic 
operation  al  once  follows  the  extirpation  oi  the  tumor. 

(2)  In  reconstructing  the  upper  lip,  the  operator  has 


Fio.  2950. 


the  choice  of  a  number  of  methods.  In  cases  of  total 
deficiency,  the  method  of  Bruns,  already  referred  to 
(Fig.  2!)27),  yields  excellent  results.     lierard  utilized  two 

lateral  Saps  from  the  cheeks,  including  them  between 
parallel  horizontal  incisions,  carried  outward  to  the 
masseter,  the  upper  from  the  angle  of  the  nose,  the 
lower  from  the  angle  of  the  mouth.  The  Haps  thus 
formed  are  brought  into  position  by  gliding,  and  united 
by  pin  sutures  in  the  median  line.  A  better  operation 
for  severe  cases  is  that  of  Sedillol  (Fig.  2950),  which  is 
performed  as  follows  ;  On  each  side  of  the  oral  angle  a 
quadrilateral  Bap,  of  the  width  and  half  the  length  of 
the  lip,  is  outlined  by  two  perpendicular  and  one  hori- 
zontal incision  on  each  side.  The  inner  of  the  perpen- 
dicular incisions  is  carried  higher  than  the  outer.  When 
the  daps  have  been  thus  outlined,  they  are  raised  from 
the  underlying  tissues.  The  entire  thickness  of  the  cheek 
is  included  in  the  flaps,  which  are  therefore  lined  with 
mucous  membrane.  When  the  flaps  are  brought  into 
position,  their  lower  borders  meet  in  the  median  line,  the 
inner   borders  arc   sutured    to    the    upper  margin   of  the 

delect  beneath  the  nose,  while  the  outer  borders  assume 
the  position  of  the  free  border  of  the  lip.  With  a  little 
traction  the  mucous  membrane  and  the  integument  of 

this  border  can  be  united  by  a  number  of  very  line  su- 
tures. 

When    the  defect    of   the    upper    lip  is  central   and  not 

very  extensive,  the  method  of  Dieffenbach  presents  much 

to  recommend  it.     It  consists  in  transfixing  the  cheek  on 
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each  side  of  the  angle  of  the  nose,  and  forming  a  flap  on 

I   side   by  a   curvilinear   incision   (Fig.  2951)       When 

thesi  i  lip-  air  raised  from  their  attachments  to  the  ab 
lar  border,  they  are  easily  brought   into  apposition  by 
their  internal    mar-ins  in  the   median  line.      The   method 


of  fixing  the  Hap  beneath  the  nose  is  also  shown  in  the 
illustration.  The  advantage  of  this  method,  when  it  is 
applicable,  is  in  the  greater  height  given  by  the  curvi, 

linear  incision  to  the  Hap  in  the  median  line,  and  in  the 
fact  that  its  tree  border  is  naturally  by  mucous 

membrane. 

I. ''Iran  and  ROUS  utilized  one  half  ol  the  lower  lip 
for  repairing  deformities  in  which  the  outer  half  of  the 
upper  lip  was  lost.  Both  of  these  operators  tr 
planted  a  quadrangular  flap  with  its  pedicle  out- 
ward. This  method  was  greatly  improved  upon 
bj  Mink.  who.  placing  the  pedicle  internally, 
temporarily  reduced  the  length  of  the  oral  fis 
This  method  of  operation  is  shown  in  Fig 
The  extremity  of  the  lower  lip,  where  it  joins  the 
right  cheek,  i-  divided  through  its  entire  thickness 
at  rfgbl  angles  to  its  bonier,  and  for  a  distal 
an  inch  [a  o).  A  B<  cond  incision  is  made  from  the 
end  of  the  first  parallel  to  the  labial  bonier,  for  a  dis- 
tance of  one  inch  and  a  half  {b  c)  :  from  C  a  short 
Incision  (c  d)  is  made  toward  the  free  border  of  the 
under  lip,  and  parallel  to  the  incision  (<j  !,),  The 
quadrilateral  flap  thus  formed  from  the  lower  lip 
is  now  turned  upon  its  pedicle  to  meet  the  remain- 
ing portion  of  the  upper  lip,  to  which  it  is  attached 
by  its  free  extremity  (</  6).  Fig.  2953  shows  the  re- 
sult of  this  operation,  ami  the  method  of  overcoming  the 
deformity  of  the  angle  of  the  mouth  which  results. 
3.  Stomato  rt.ASTY. — Destructive  ulcerative  pn 
about  the  lips  and  angles  of  the  mouth  occasionally  give 
rise  to  deformities 
which,  by  greater  or 
less  closure  of  the 
oral  aperture,  inter- 
fere with  the  pi  ■ 
of  mastication,  and 
eventually  threaten 
the  life  of  the  indi- 
vidual. In  extreme 
c.iMs  the  labial  lis- 
sure  is  contracted 
to  a  degree  which 
compels  the  patient 
to  live  on  liquid 
fo,,<l  alone.  Until 
Dieffenbach's  re- 
markable contribu- 
tions to  plastic  sur- 
gery,  it  was  custom- 
ary to  treat  these 
cases  by  the  inser- 
tion of  a  set  oil  of 
silk  or  of  wire  As  in  cases  of  syndactylism  treated  in 
thi-  way.  the  result  was  generally  unfortunate.  DielTen- 
bach's  method,  which,  unless  the  mucous  membrane  is 
everywhere  adherent  to  the  alveolar  bor- 
der, is  as  a  rule  successful,  and  is  per- 
formed a-  follows:  un  each  side  of  the 
contracted  oral  orifice  a  narrow  triangular 
Strip  is  excised  from  the  skin.  The  ba-e 
of  the  triangle  is  internal,  its  rounded  apex 
external,  and  at  the  point  where  the  angle 
of  the  mouth  is  to  be.  The  excised  trian- 
gular portion  should  include  everything 
down  to  the  mucous  membrane,  which 
remains  intact  in  the  floor  of  the  wound. 
The  mucous  membrane  is  then  divided  in 
the  floor  of  the  triangle,  thus  forming  an 
upper  and  a  lower  tlap.  which,  when 
everted,  will  clothe  the  free  borders  of  the 
new  lips  and  meet  externally  at  the  angle 
of  the  mouth.  The  excess  of  mucous 
membrane  is  thus  utilized  in  forming  the 
vermilion  borders  of  the  lips. 
Buck's  method  ol  -tomato  plasty,  already  alluded  to, 
differs  somewhal  from  that  ol  Dieffenbach.  He  makes 
an  incision  along  the  line  of  tin'  vermilion  border,  cir- 
cumscribing half  of  the  mouth,  and  extending  to  an 
equal  distance  above  and  below  (Fig.  2958,  a  b).    This 
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incision  should  divide  the  skin  and  subcutaneous  tissue, 
but  not  involve  the  mucous  membrane.  A  sharp-pointed 
double-edged  knife  is  then  inserted  between  the  skin  and 
mucous  membrane, 
and  these  parts  sepa- 
rated from  each  other 
as  far  outward  as  the 
point  proposed  for 
the  angle  of  the 
mouth.  The  skin 
alone  is  then  divided 
with  strong  scissors 
along  the  line  which 
is  to  separate  the  up- 
per from  the  lower 
lip  [c  d).  The  mucous 
membrane  is  next  di- 
vided along  the  same 
line,  but  not  so  far 
outward,  the  differ- 
ence in  the  length  of 
the  division  of  skin 
and  mucous  mem- 
brane being  a  little 
less  than  the  thick- 
ness of  the  cheek.  The  angles  at  the  outer  ends  of  the 
two  incisions  are  then  carefully  united  by  a  single  thread 
suture,  and  the  operation  is  completed  as  in  Dieffen- 
bach's  method.  To  accommodate  the  mucous  mem- 
brane to  the  borders  of  the  lips,  thin  slices  of  integu- 
ment must,  as  a  rule,  be  pared  from  the  upper  and  lower 
borders  of  the  wound. 

Rhinoplasty. — The  nose  gives  character  to  the  face 
by  its  prominence  and  central  position.  Its  absence  or 
deformity  is  therefore  more  naturally  observed  than  that 
of  any  other  feature.  It  is  only  through  familiarity  with 
the  nasal  defects  caused  by  syphilis  or  lupus,  that  one 
without  unusual  vanity  can  understand  why  Tagliacozzi 
devoted  a  special  chapter  to  the  "dignity  of  the  nose," 
and  can  appreciate  the  saying  of  Lavater,  that  "  a  beauti- 
ful nose  is  worth  a  kingdom."  Passion,  disease,  love  of 
honor,  and  punishment  for  crime,  have  all,  in  times  past, 
contributed  to  producing  the  greatest  facial  disfigure- 
ments by  attacking  the  nose.  Hence  the  surgical  art  was 
taxed  early  to  repair  the  deformed  part,  and  rhinoplasty 
became  the  foundation  of  plastic  surgery  in  general.  In 
previous  centuries,  when  the  loss  of  a  nose  was  a  punish- 
ment for  crime,  or  was  voluntarily  inflicted  to  preserve  vir- 
tue, rhinoplasty  was  doubtless  a  more  common  operation 
than  now.  Sixtus  V.  freed  Rome  of  its  bandits  by  cut- 
ting off  the  noses  of  all  that  were  caught.  The  Abbess 
of  St.  Cyr  disfigured  herself  and  forty  of  her  nuns  in  the 
same  manner,  to  preserve  their  virtue  when  the  Saracens 
raided  Marseilles.  In  our  more  civilized  times,  nearly 
every  case  requiring  rhinoplasty  results  from  disease  ;  al- 
though, in  exceptional  instances,  a  vicious  bite  or,  as  in 
Germany,  a  duel,  is  the  cause  for  plastic  interference. 

Notwithstanding  the  accumulated  experience  of  gener- 
ations of  surgeons,  and  the  closest  attention  to  every  tech- 
nical detail  that  could  further  the  results  of  rhinoplasty, 
it  must  still  be  admitted  that  the  best  nose  that  can  be 
formed  by  a  plastic  operation  is  hardly  as  presentable  as 
the  natural  feature  that  is  even  far  removed  from  the 
ideal.  It  is  far  preferable,  however,  to  the  artificial  nose 
formed  of  vulcanized  rubber,  and  retained  in  position 
with  collodion  or  a  spring.  After  a  rhinoplasty  that  is 
at  all  successful,  the  catarrhal  condition  of  the  nose  and 
pharynx  is  improved,  the  sense  of  smell  and  of  hearing 
return,  and  the  irritating  cough  which  so  often  is  present 
in  extensive  defects  of  the  nose  rapidly  disappears.  A 
successful  rhinoplasty  is  productive  of  benefits  which 
cannot  follow  the  use  of  any  nose  fashioned  by  prosthetic 
skill. 

Since  the  time  of  Dieffenbaeh,  rhinoplasty  operations 
have  been  divided  into  the  total  and  partial.  It  is  par- 
ticularly in  partial  rhinoplasty  that  great  strides  have 
been  made  within  the  last  half  century.  To  consider 
systematically  the  different  operations  for  repair  of  the 
nose,  nasal  deficiencies,  according  to  Gross,  may  be  classi- 


fied   as   follows:    1.    LOSS   of    the    entire  organ,    bones   as 

well  as  soft  parts.  2.  Destruction  of  the  whole  or  greater 
portion  of  the  cartilages,  the  bridge  remaining  intact.  :!. 
Mutilations  of  the  tip.  as  when  a  -mall  piece  is  cut  or 
bitten  off,  including  a  part  of  the  wings.  1.  Loss  of  one 
wing,  either  alone  or  together  with  tin-  nasal  column.  5. 
Perforation  of  the  nose,  either  on  top  or  at  the  side;  in 
the  latter  ease  with  or  without  participation  of  the  cheek. 
G.  sinking  of  the  organ  from  destruction  of  tin  cartilag- 
inous septum  of  the  nose,  the  soft  structures  bein 
little,  if  at  all,  affected.  7.  Loss  of  the  column.  8.  Mu- 
tilation of  the  nose  and  ujfper  lip,  or  the  nose,  lip,  and 
check. 

When  the  entire  nose  has  been  lost,  there  is  generally 
a  large  pyriform  aperture  which  allows  free  inspection 
of  the  nares  and  naso-pharynx.  For  the  alleviation  of 
this  condition,  it.  is  always  best  to  fashion  the  nose  from 
a  flap  taken  from  the  forehead,  by  what  is  known  as  the 
Indian  method.  Before  proceeding  to  a  total  rhinoplasty, 
the  defects  should  be  covered  with  a  model  of  clay,  wax, 
or  dough,  which  should  approximate  as  much  as  possible 
in  size  and  form  an  ideal  nose.  Over  this  is  accurately 
fitted  a  piece  of  soft  leather  or  mole-skin  plaster,  the 
lower  margin  of  which  is  pressed  into  the  nostrils  and 
made  to  cover  the  nasal  column.  The  shape  of  this  piece 
of  leather  or  plaster,  when  removed  from  the  model,  is 
pyriform,  with  its  base  below  and  apex  above.  A  second 
piece  of  leather  or  of  plaster,  one-third  larger  in  all  its 
dimensions,  should  then  be  prepared  from  the  first,  the 
increased  dimensions  being  allowed  for  shrinkage.  The 
model  thus  prepared,  when  applied  to  the  forehead,  is 
shown  in  Fig.  2954  (Linhart).  The  plastic  operation 
proper  is  preceded  by  freshening  the  edges  of  the  defect. 
This  must  be  done  as  liberally  as  possible,  to  procure  a 
wide  surfa.ee  of  contact  for  the  flap.  The  vivified  border 
should  everywhere  measure  one-third  or  even  half  an  inch 
in  width.  When  this  step  of  the  operation  is  completed, 
the  leather  or  mole-skin  model  is  applied  either  perpen- 
dicularly or  obliquely  to  the  forehead.  The  latter  is 
probably  the  better  method,  since  less  rotation  of  the  flap 
is  required  to  bring  it  into  position.  When  the  forehead 
is  decidedly  low,  no  alternative  is  presented  to  the  oper- 
ator, since  the  central  excision  of  the  flap  would  nei  i  ssi- 
tate  the  inclusion  in  it  of  a  considerable  portion  of  the 
hairy  scalp.  Konig  and  others  maintain,  however,  that 
the  frontal  scar  resulting  from  central  location  of  the  flap 
is  less  disfiguring  than  that  which  follows  the  other  pro- 
cedure. Lisfranc,  Linhart,  and  v.  Langenbeck  prefer  to 
take  it  from  the  side.  "When  the  operator  has  applied 
his  model  in  the  desired  position,  an  incision  down  to  the 
periosteum  is  car- 
ried around  it. 
The  incision,  as 
shown  in  the  fig- 
ure, begins  at  the 
right  margin  of  the 
defect,  is  carried 
obliquely  over  the 
right  eyebrow,  and 
descends  on  the 
left  side  of  the 
model,  terminating 
above  the  internal 
end  of  the  left 
brow.  In  termina- 
ting this  incision, 
it  is  essential  not  to 
interfere  with  the 
angular  a  r  t  e  ry  , 
since  the  vascular 
supply  of  the  new 
nose,  in  a  huge 
measure,  depends 
upon  the  integrity 
of  this  vessel.  The  pedicle  left  between  the  ends  of  the 
incisions  should  measure  from  one-half  to  three-fourths 
of  an  inch  in  width.  The  flap  thus  outlined  is  now  rap- 
idly raised,  being  made  to  include,  besides  the  integu- 
ment, the  aponeurosis  and  fibres  of  the  occipitofrontal. 
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In  the  lower  pari  oi  the  Map  the  periosteum  can  safely  be 
Included.  Langenbeck  included  il  in  the  entire  width 
di  the  flap,  excepl  in  the  parts  of  which  the  column  and 
alee  ol  the  nose  were  to  be  formed.  When  haemorrhage 
from  the  edges  and  raw  surface  of  the  Hap  has  been  con- 
trolled, it  is  rotated  into  position  in  Buch  a  way  thai  the 
raw  Burface  looks  backward, and  its  base  naturally  comes 
In  contact  wiili  the  freshened  margin  of  the  upper  lip. 
The  next  Btep  oi  the  opi  ration  i  the  formation  of  the 
septum  and  she.  This  is  readirj  accomplished  by  two 
< > t >l >•  j ii<-  incisions,  one  inch  in  length  (dotted  line  in  Pig. 
2954),  which,  running  toward  each  other,  are  separated 
at  their  centra]  ends  by  an  undivided  interval  marly  an 
inch  wide  When  the  triangular  flap  included  between 
these  incisions  is  doubled  upon  itself,  the  column  and 
Beptum  of  tin  re  perfectly  foi  med.  By  an  up- 
ward duplication  oi  the  lateral  parts  of  the  flap,  the  ahe 
and  nostrils  are  nexl  t ted,  and  maintained  by  trans- 
fixing sutures  To  Eai  ilitate  I  be  i  losure  oi  the  frontal 
wound  and  to  obtain  larger  nostrils,  Langenbeck  does 
nol  remove  the  small  triangular  portions  seen  on  each 
siilc  oi  the  base  of  the  Sap,  bul  makes  the  central  por- 
tion, from  which  the  septum  is  made,  rectangular  and 
one  inch  wide.  When  the  nose  lias  thus  been  formed 
and  the  raw  surfaces  thoroughly  cleansed,  the  nev  i 
is  broughl  im"  position  and  retaining  sutures  are  applied. 
The  mosl  important  sutures  are  those  which  bold  the  alae 
of  the  nose  to  the  cheek  and  the  septum  to  the  upper  lid. 
Poi  each  wing  and  the  Beptum  three  sutures  are  requi- 
site ,  for  the  wings  one  externally,  one  internally  toward 
the  nostril,  and  one  beneath  toward  the  lip.  Since  it  is 
the  septum  thai  mosl  frequently  fails  to  unite  with  the 
upper  lip.  unless  extraordinary  care  be  taken,  ii  is  advis- 
able to  make  a  special  groove  in  the  central  part  of  the 
upper  lip,  three  to  five  lines  in  length,  into  which  the 
lower  end  of  the  septum  is  firmly  implanted  after  it  has 
been  divested  of  cuticle.  The  operation  is  then  com- 
pleted bj  suturing  the  lateral  margins  of  the  new  nose  to 
those  of  the  cheek,  particular  care  being  given  to  secur- 
ing a  good  apposition  of  the  pedicle  in  the  upper  end  of 
the  delect.  If  the  wound  in  the  forehead  is  very  large, 
it  may  in  part  be  closed  by  sutures,  although  the  Li'eat!  st 

caution  musl  be  observed  to  prevenl  traction  on  the  ped- 
icle. If  the  entire  wound  of  the  forehead  is  left  to  gran- 
ulate no  harm  results,  and  the  scar  is  probably  not  inure 
ungainly  than  thai  which  follows  what  is  ordinarily  an 

unsuccessful  attempt  at  obtaining  its  closure  by  primary 
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union.      To  maintain    tin     patency  of  the   nostrils,  and  at 

the  same  time  further  adhesion  of  the  double  integument 
an  folds,  it  i-  well  to  introduce  portions  of  a  drainage- 
tube  into  the  nostrils  after  the  operation  is  complete.   The 


Fig.  2936. 


new  nose  may  then  be  lightly  covered  with  oiled  silk 
and  antiseptic  gauze  or  lint,  care  being  taken  that  no  for- 
eign materia]  become-  adherent  to  the  BUtun 

There  are  rare  easts  in  which  previous  disease  has  un- 
fitted  the  Integument  of  the  forehead  or  of  the  cheek  for 
rhinoplastic  purposes.  V  n  d  e  r 
such  circumstances  only  is  one 
justified  in  resorting  to  the  Italian 
operation  of  rhinoplasty  from  Un- 
arm, the  first 
step  in  this  pro- 
cedure is  to  on;. 
line  a  flap  of  in- 
tegument from  the 
inner  surface  of 
the  middle  of  the 
a  r  m  ,  measuring 
four  inches  in 
length  and  tl 
in  width.  The  flap 
is  raised  between 
two  parallel  loi 
tudinal  incis 
but  retained  a) 
and  below  in  rela- 
tion with  the 
maining  inn 
mi nt.  To  prevenl 
reunion  a  piece  of 
oiled  lint  is  plaC(  d 
underneath  t  h  e 
flap.  The  inflam- 
in  a  t  o  ry  pn 
which  follows  the 
elevation  of  the 
flap  causes  this  to 
greatly  increase  in 
thickness,  while 
its  inferior  surface, 
in  from  two  to  three  weeks,  becomes  clothed  with  granu- 
lations and  eventually  cicatrized.  When,  after  the  lapse 
of  this  time,  the  Hap  is  sufficiently  thickened,  its  upper 
connection  with  the  arm  is  severed  by  a  transverse  inci- 
sion which  leaves  a  w  ide  raw  margin  at  the  upper  end  of 
the  flap,  which  is  sutured  to  the  vivified  margins  of  the 
nasal  defect.  This  part  of  the  operation  Tagliacozzi  usu- 
ally performed  in  the  fourth  week  after  the  first  opera- 
tion. Since  it  requires  from  one  to  two  weeks  before  the 
lower  end  of  the  flap  can  be  safely  sei  ered  from  the  arm. 
the  latter  must  be  supported  in  relation  with  the  1 
and  face.  Fig.  2955  shows  Tagliacozzi's  method  of  ac- 
complishing fixation  of  the  arm  by  means  of  a  cap  and 
jacket.  Wutzer's  apparatus  for  obtaining  a  similar 
is  shown  in  Fig.  2956.  In  taking  the  skin  from  the  fore- 
arm or  back  of  the  wrist,  he  found  it  necessary  to  sup- 
port the  arm  and  forearm  in  splint-.  When  such  all 
apparatus  has  been  worn  from  one  to  three  weeks,  the 
upper  end  of  the  flap  will  have  become  firmly  united  to 
the  apes  and  sides  of  the  triangular  nasal  detect,  and  it 
is  then  safe  to  sever  its  brachial  connections,  when  the 
formation  of  the  wings  and  septum  can  be  completei 
in  the  Indian  method.  Graefe  modified  the  Taliacotian 
operation  by  at  once  fixing  the  flap  to  the  vivified  edges 
of  the  1 1,  !.  i  i.  thereby  apparently  curtailing  the  period  of 
fixation  oi  the  arm.  This,  which  is  known  as  the  Ger- 
man method,  has  found  even  fewer  followers  in  reci 
times  than  tin-  older  operations.  It  manifestly  gr 
greater  opportunity  of  shrinkage  of  the  flap  and  subji 
the  patient  to  the  annoyance  of  a  large  suppurating  sur- 
face mar  the  mouth,  which  by  the  older  operation  i- 
cicatrized  before  it  is  transplanted.  Dieffenbach  ex- 
ceeded both  Tagliacozzi  and  Graefe  in  the  extent  to 
which  he  reformed  the  nose  from  a  brachial  flap,  in  that 
the  entire  nose,  with  the  exception  of  one  ala.  was  formed 
a-  the  first  step  of  tin-  operation.  After  shrinkage  and 
cicatrization  had  followed,  the  actual  transplantation  of 
the  nose  w a-  effected  in  from  six  to  c  ighl  weeks. 

The  operations   thus   far  described,  unless  gangrene 
supervene  in  the  Hap.  effectually  close  the  nasal  delect. 
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For  the  most  part,  however,  the  newly  formed  nose,  ir- 
respective of  its  original  prominence,  sinks  and  contracts 
until  eventually  little  more  than  an  integumentary  curtain 
closes  the  defect.  To  obviate  this  result  a  number  of 
procedures  have   been  adopted,  among  which  that  of 


Fig.  2957. 

Thiersch  probably  deserves  most  prominent  mention. 
As  the  first  step  of  the  operation,  he  forms  on  each  side  of 
the  defect  a  rhomboid  flap  from  the  cheek,  the  attached 
base  of  which  is  in  relation  with  the  freshened  edge  of 
the  defect,  its  free  border  being  external.  When  these 
flaps  are  raised  from  the  cheek  on  each  side  they  are  in- 
verted, so  that  the  cutaneous  surfaces  look  toward  the 
nares,  the  raw  surfaces  outward,  and  in  the  median  line 


Fig.  2958. 


are  in  contact  with  each  other.  The  nostrils  and  septum 
being  thus  formed,  a  frontal  flap  is  brought  down  to 
cover  the  flaps  from  the  cheeks,  the  operation  being  com- 
pleted in  the  ordinary  way.     Verneuil   procured  a  per- 


manent elevation  of  the  bridge  of  the  nose  by  a  some- 
what similar  operation  of  superposition  of  the  flaps.  In 
this  case  the  frontal  flap  was  taken  from  the  median  line, 
and  deflected  in  such  a  manner  that  the  cutaneous  sur- 
face looked  backward.     Over  the  raw  surface  two  quad- 


FlG.  2959. 

rilateral  flaps  from  the  cheeks  were  brought  by  a  pro- 
cess of  gliding,  and  united  along  the  median  line.  Finally, 
Langenbeck  and  Oilier  have  given  the  new  nose  an 
osseous  substructure  by  sawing  a  strip  one-fourth  of  an 
inch  wide  from  the  nasal  processes  on  each  side.  This 
strip,  after  being  broken  through  its  attachments  below,  is 
deflected  toward  the  median  line,  where  it  meets  its  fel- 
low of  the  opposite  side.     If  the  nasal  bones  are  present 


Fig.  2960. 


and  only  depressed,  which  they  generally  are,  they  must 

be  brought  into  position  by  the  free  use  of  the  elevator. 

Quite  recently  Konig  (Langenb.  Arch.,  vol.  xxxiv.,  p. 

165)  presented  to  the  Congress  of  German  Surgeons  a 


715 


Plaal  i<    -mi  rgerj , 
Pleurtey. 


REFERENCE   HANDBOOK    OF   THE   MEDICAL   SCIEB 


method  of  obtaining  an  osseous  framework  for  th< 
pair  of  sunken  noses,  and  for  the  permanent  < -i> 
the  nose  after  total  rhinoplasty.    The  method  is  virtually 
one  of  Buperimposcd  flaps,  both  being   taken  from  t  1j«: 
forehead.     A   median  flap  of  the  requisite  length  and 
half  an  inch  in  width  is  formed  from  the  forehead  in  the 


Tig.  2961. 

median  line,  The  incisions  bounding  this  narrow  Btrip 
are  carried  down  to  the  bone.  Winn  this  flap  is  raised 
the  externa]  table  of  the  frontal  bone  is  raised  with  it  as 
far  as  tlic  root  of  the  nose.  The  flap  thus  elevated  is 
inverted,  so  that  the  cutaneous  surface  laces  the  nasal 
fossae.  Over  the  raw  external  surface  asecond  frontal 
flap  is  then  placed  and   fixed  as  in  the  ordinary  Indian 


Fio.  8962. 

operation.     In  four  cases  in  which  Konig  performed  this 
operation  for  a  sunken  condition  of  the  nose,  the  repaired 
organ   retained    its  solidity  alter  From   one  t"  nearly 
had  elapsed  from  the  time  of  the  operation. 
The  partial  destruction  of  the  nose  also  pr<  sents  many 
interesting  peculiarities  that  require  partial  rhinopl 


Fig.  2964. 


When  the  tip  and  ahs  of  the  nose  are  intact,  while  the 

hoily  and  bridge  are  lost,  the  di  should    hi 

a  frontal  flapi  Figs  2957  and 
2958).  In  this  case  Lii 
removed  an  epithelioma  in- 
volving  almost  all  the  carti- 
lages and  a  portion  of  the 
bony  framework  ol  the 
—only  the  margin  of  the 
nostrils  on  each  side  was 
preserved.  .Mutilations  of 
the  tip  of  the  nose  can  also 
be  repaired  by  a  frontal  Map. 
Figs.  2959,  2960,  and  2961 
illustrate  the  <i<  feci  and  the 

i  -  of  operation  in  a  ■ 
of  Buck's,  in  \\  hicb  the  tip  of 

the  nose  was  bitten  away.     In  this  case  the  freshening  of 

the  edges  of  the  defect  was  followed  by  the  elevation 

of  the  patch  of  skin  above  the  detect 

as  lar  as  the  root  of  the  nose  bet  w  i  i  n 

the  eyebrows.  A  frontal  flap  of  req- 
uisite length  and  width  was  then 
brought  into  the  breach,  the  shin 
previously  displaced  from  the  nose 

being  placed  into  the  frontal  wound. 

In    Pig.  2960,  a  and  6  indicate  the 
disfiguring     prominences     resulting 
from  rotation  of  the  Haps.     When 
these  were  excised  the  admirable  re- 
sultshownin  FiLr.  2901  was  obtained. 
The  tip  of  the   n08e  may  also    In- 
repaired  with  a  flap  from  the  cheek 
(Liuhart)(Fig.  2962).     The  pedicle  of 
this  Sap  extend-  quite  to  the  root  of 
the  nose  ;  its  broad  end  may  be  di- 
vided by  two  incisions  (doited  lines 
for  forming  part-  of  the  nostril-  and  septum,  as  in  total 
rhinoplasty.     Before  the  flap  can   be   inserted,  the  re- 
maining integument  of  the  nose  must  he 
divided  in  the  median  line  and  re!1' 
on  each  side.     It  frequently  happens  that 

with  the  lip  one  of  the  nasal  ala  and  the 
column  are  lo-t.  To  repair  this  defect 
the  integument  of  the  root  of  the  nose, 
of  the  glabella,  and  of  the  internal  angle 
of  the  orbit  was  utilized  by  Busch  (Fig. 
2963).  The  pedicle  oi  the  flap  is  placed 
on  the  healthy  side  of  the  nose,  low- 
down,  and  on  a  level  with  the  defect. 
When  the  Hap  is  brought  into  position, 
its  lower  portion  forms  the  tip  and  col- 
umn of  the  nose,  while  its  upper  part, 
when  duplicated,  replaces  the  lost  ala. 
The  repair  of   defects  Of   the  nasal   i 

can   be  accomplished   by  a  number  of 

procedures.       \\  hen     the    defect     is     long 

but  narrow,  it  is  probably  best,  as  Dieffenbacb  taught,  to 

refrain  from  attempting  a  plastic  operation,  and  to  pro- 
duce a  similar  defect   on   the 
-will-.     In  some  cases  it  is  advisable 
to  excise  the  defect  in  a   triangular 

way.  and    to   (lose  the   breach    with   a 

Hap  from  i ■!  tie-  n  >se.     I 

■.".m;i  illustrates  the  method  of  obtain- 
ing it  and  the  incisions  (dotted  lines) 
w  ■  .  ssarj  Ei  'i-  placing  it  in  position. 
In  larger  defects  of  a  nasal  wing  it  is 
advisable  to  procure  a  flap,  quadri- 
lateral  in  shape,  from  the  cheek  or 
from  the  upper  lip.  In  Fius.  2965  and 
2966  the  method  of  lionnet  is  shown  ; 

to  give  the  angle  of  the  nose  a  more 

shapely  form,  and  to  facilitate  the  ro- 
tation of  the  Hap.  a  wedge-shaped  por- 
tion i',)  may  he  excised  from  the  base 
of  the  flap.  In  this  operation  the  ver- 
milion border  of  the  Hap  must  he  removed,  and  the  lis 
sure  in  the  lip  is  to  he  closed  at  once.    Perforations  of  the 


Fio.  5965. 


In;  8966. 
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nose  resulting  from  wounds  or  ulcerative  processes  are 
generally  seated  at  the  side  of  the  nose.  They  may  read- 
ily be  closed  by  flaps  of  suitable  shape  and  size,  taken 
from  the  forehead,  from  the  cheek,  or  from  the  opposite 
side  of  the  nose. 

The  nasal  column,  when  it  alone  is  defective,  can  be 
admirably  repaired  from  the  central  portion  of  the  upper 
lip.  which  must  be  included  between  parallel  perpendic- 
ular incisions.  When  the  flap  thus  formed  is  brought  in 
contact  with  the  nasal  septum,  its  mucous  surface  is  of 
course  exposed,  and  is  eventually  converted  into  skin. 

In  the  most  complicated  of  nasal  defects,  finally,  other 
parts  of  the  face  are,  as  a  rule,  deficient.  This  is  partic- 
ularly true  of  the  upper  lip,  of  portions  of  the  palate. 
and  of  the  cheek.  In  such  complicated  eases,  as  has 
already  been  intimated,  many  operations  are  required 
before  the  face  can  be  made  at  all  presentable.  In  cases 
of  this  character  the  lip,  the  angle  of  the  mouth,  and  the 
nose  all  require  separate  operative  treatment.  If,  how- 
ever, from  one  to  three  years  be  devoted  to  the  judicious 
management  of  such  a  case,  the  result  will  in  every  way 
repay  patient  and  operator  for  the  patience  displayed. 

Joseph  Jul  it  so/t  off. 
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PLEURISY.  Inflammation  of  the  pleura  is  one  of  the 
most  common  of  diseases,  and  occurs  in  both  sexes  and 
in  all  climates  ;  although  it  is  less  common  in  young 
children  than  in  adolescents  and  adults,  it  is  encountered 
even  in  infants  and  in  its  so-called  primary  form,  though 
it  is  then  often  overlooked.  The  frequency  of  the  dis- 
ease can  be  inferred  from  the  rarity  with  which,  in  ex- 
aminations  after  death  from  any  cause,  the  lungs  are  found 
entirely  free  from  adhesions,  the  indisputable  evidence 
of  previous  inflammation.  This  very  frequency  of  the 
disease,  as  well  as  the  great  variety  of  conditions  which  it 
may  complicate,  follow,  or  cause, makes  it  somewhat  diffi- 
cult of  satisfactory  classification.  It  has  been  divided  into 
acute  and  chronic,  into  general  and  local,  into  primary 
and  secondary  ;  it  has  again  been  classified  with  reference 
to  the  character  of  the  inflammatory  products.  In  this 
article  it  is  proposed  to  employ  a  mixed  classification — 
into  primary  and  secondary  with  reference  to  etiol- 
ogy, with  certain  reservations  which  will  appear  below  ; 
chiefly  according  to  the  nature  of  the  products,  with  ref- 
erence to  the  other  aspects  of  the  disease.  Pleurisy  is 
generally  unilateral,  and  when  double  is  apt  to  be  part  of 
a  general  infection  of  some  kind. 

Etiology. — The  existence  and  frequent  occurrence  of 
a  primary  pleurisy  due  to  exposure  to  cold  was,  until  of 
late  years,  universally  held,  and  is  still  maintained  by 
most  American  and  English  writers.  There  must,  how- 
ever, be  some  factor  other  than  simple  exposure — some- 
thing in  the  individual — or  every  person,  as  well  as 
the  same  person  at  different  times,  would  be  similarly 
affected  by  similar  exposures  ;  this  remark  has,  of  course, 
just  as  much  and  no  more  force  with  reference  to  pleu- 
risy as  it  has  with  reference  to  any  other  affection  at- 
tributed to  this  cause. 

In  Germany  and  France  writers  have  come  forward, 
and  with  the  development  of  the  germ  theory  are  in- 
creasing in  number,  who  maintain  that  pleurisy  dfngore, 
so  called,  is  as  rare  as  it  was  formerly  considered  com- 
mon— that  pleurisy  is  in  the  great  majority  of  cases  tuber- 
cular from  the  start,  the  earliest  distinct  manifestation  of 
a  latent  and  local  tuberculosis  of  the  lungs  or  of  the  bron- 
chial glands.  The  precise  manner  of  the  extension  of 
the  infection  is  not  explained.  This  view  seems  to  be 
based  mainly  on  the  indisputable  fact  that,  while  recovery 
from  pleurisy  with  effusion  is  often  absolute  and  perma- 
nent, cases  are  by  no  means  rare  in  which,  a  variable 


length  of  time  after  apparent  recovery,  unmistakable  pul- 
monary tuberculosis  makes  its  appearance.  Further  and 
careful  observation  is  needed  to  show  which  of  these  two 
views  more  nearly  approaches  the  truth.  There  are, 
again,  many  cases  of  pleurisy  classed  as  primary,  which 
arise  without  any  definite  exposure  to  cold,  "and  for 
which  no  satisfactory  cause  can  at  present  lie  assigned, 
except  by  the  advocates  of  the  tubercular  theory. 

It  is  customary  to  class  the  traumatic  pleurisies  as 
primary,  although,  strictly  speaking,  they  are  secondary 
to  the  wound  or  injury  ofjvhioh  they  are  the  direct  re- 
sult. Thus,  penetrating  wounds  of  tin*  chest  are  nearly 
always, fractured  ribs  and  contusions  of  the  chest-wall, 
often  followed  by  inflammation  of  the  pleura,  which 
may  be  only  local,  but  may  also  spread  over  a  large  part 
or  the  whoic  of  the  affected  side. 

Secondary  pleurisy  occurs  under  an  immense  variety 
of  conditions,  of  which  we  can  enumerate  only  the  more 
important.  Inflammation  or  disease  in  contiguous  parts 
or  organs — the  chest-wall,  the  lung,  the  pericardium, 
the  vertebral  column — is  liable  to  extend  to  the  pleura: 
every  acute  pneumonia  which  reaches  the  periphery  of 
the  lung  is  complicated  with  more  or  less  pleurisy  ;  the 
pains  in  the  chest  suffered  by  phthisical  patients  are  due 
chiefly  to  pleurisy.  Thoracic  aneurism,  mediastinal  tu- 
mors, and  (esophageal  disease  may  provoke  the  affection  ; 
which  is  also  met  with  in  some  cases  of  peritonitis,  ap- 
parently by  transmission  through  the  lymph-passages  of 
the  diaphragm.  In  the  course  of  acute  processes,  espe- 
cially the  exanthemata  and  rheumatism  ;  in  pyaemia  and 
septicaemia  ;  in  Blight's  disease,  especially  the  parenchy- 
matous form  ;  in  gout ;  in  heart  disease  resulting  in 
dropsy,  pleurisy  is  often  set  up.  The  hydrothorax  of 
kidney  disease  is  more  apt  to  excite  pleural  inflammation 
than  that  of  heart  disease — the  serum  being  more  irritat- 
ing, probably  from  the  larger  proportion  of  excrementi- 
tious  matter  in  the  former  case. 

Anatomical  Changes. — The  changes  which  take  place 
in  an  inflamed  pleura  are  essentially  the  same  as  in  the 
other  serous  membranes.  The  earliest  stages  of  inflam- 
mation are  indicated  by  capillary  congestion  and  small 
extravasations  of  blood  into  the  subserous  tissue  and  into 
the  pleura  itself;  the  membrane  then  loses  its  smooth, 
glossy  surface,  becoming  rough,  dull,  and  opaque,  and 
is  covered  by  a  delicate  gray  deposit,  consisting  of  fibrin, 
epithelium,  and  young  cells:  as  the  deposit  increases  in 
thickness,  it  becomes  yellowish  in  color.  This  layer  is 
sometimes  smooth  and  sometimes  presents  a  reticulated 
appearance.  The  above  changes  arc  usually  more  marked 
on  the  parietal  than  on  the  pulmonary  pleura.  In  the 
rare  cases  in  which  a  more  or  less  general  pleuritis  stops 
here,  and  is  not  followed  by  liquid  effusion,  the  inflam- 
matory products  are  cither  absorbed  entirely,  the  pleura 
recovering  its  normal  appearance,  or  the  opposing  sur- 
faces become  adherent  in  whole  or  in  part  by  organized 
connective  tissue,  and  the  sac  is  obliterated  over  the  ad- 
herent areas.  This  result  is  much  more  liable  to  occur 
over  the  upper  portions  of  the  lungs,  where  the  respira- 
tory movements  are  at  a  minimum  ;  over  the  lower  por- 
tion the  adhesions  are  stretched  and  torn  apart  by  the 
alternate  expansion  and  retraction  of  the  chest,  and  often 
take  the  form  of  bands  which  more  or  less  intimately 
and  firmly  unite  the  pleural  layers.  Complete  oblitera- 
tion over  the  bases  is  seen  chiefly  in  severe  and  long- 
standing cases  after  absorption  or  evacuation  of  the 
fluid,  especially  in  empyema  and  cases  complicated  by 
extensive  chronic  destruction  of  the  lungs — phthisis. 
Simple  adhesive  pleurisy  is  in  the  great  majority  of 
cases  local,  and  secondary  to  inflammatory  processes  in 
the  immediate  neighborhood  of  the  part  affected. 

The  next  step  to  congestion  and  fibrinous  exudation 
is  the  effusion  of  fluid,  which  is  generally  at  first  serous 
or  scro-fibrinous,  though  it  may  contain  so  much  blood 
as  to  be  termed  hemorrhagic,  or  not  infrequently  later 
becomes  purulent.  It  will  be  more  convenient  to  treat 
of  these  three  kinds  of  effusion  separately. 

Serous  mill  sero-fbnnous  effusions  vary  greatly  in 
amount,  from  an  ounce  to  a  gallon  or  more  ;  the  fluid  is 
sometimes  perfectly  clear,  sometimes  more  or  less  turbid 
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from  the  presence  of  Lymph-cells,  nuclei,  and  coagula  of 
fibrin,  which  Boat  in  the  liquid  or,  with  thi  othei  more 
solid  constituents,  gravitate  to  the  dependi  at  portion  of 
the  chest,  especially  after  t  J i» -  body  Lias  remained  in  one 
position  i"!  some  little  time.  The  thoracic  contents  may 
thus  be  clear  and  iliin  above,  bul  thick   below.     The 

tiOD  i-  alkaline.  a-   a    rule,  and    the  I  llu-ioii    Contains 

area,  uric  acid,  albumen,  and  cholesterin  (Naunyn) ;  even 
in  the  mosl  Berous  effusions  the  microscope  reveals  the 
presence  of  a  few  red  blood-disks  and  lymphoid  cells. 
As  the  fluid  Increases  in  quantity  the  Lung  retracts  before 
it,  floating  on  its  surface,  and  is  nol  impressed 

until  its  inherent  elasticity  ha  to  operate.     If  not 

bound  down  by  old  adhesions,  the  lung  is  driven  upward, 
backward,  ana  inward  inward  its  root  and  the  vertebral 
column;  where,  in  cases  of  large  effusion,  ii  i-  found 
a  flattened,  airless,  and  bloodless  mass  which  sinks  in 
water,  but  can,  for  a  variable  length  of  time,  be  reinflated. 
[f  absorption  takes  place,  the  thicker  and  soluble  con- 
stituents (ii  the  fluid  are  taken  up  first  and  more  rapidly 
than  the  Bolid  and  cellular  portions,  which  must  previ- 
ously undergo  fatty  degeneration.  Sometimes  the  Latter 
remain  in  considerable  quantity  and  give  place  to  con- 
nective-tissue growth,  which  starts  from  the  surface  of 
the  pleura,  denuded  id'  its  epithelium;  such  false  mem- 
branes nia\  be  half  an  inch  in  thickness,  grow  tougher 
with  nd  "Hen   contain   cartilaginous   plates  and 

nied  deposits.  In  these  cases  it  maj  he  necessary 
literally  to  cut  the  Lungs  oul  of  the  body  at  the  post- 
mortem.  Occasionally,  portions  of  the  Berous  effusion 
are  incapsulated  bj  adhesions  and  remain  unabsorbed  for 
mi  roths,  or  even  years. 

An  effusion  is  characterized  as Iiamorrhagic only  when 
the  presence  of  blood  is  unmistakable  to  the  naked  ej  e  ; 
the  blood  seems  to  he  derived  partly  from  the  rupture 
of  the  newly  formed  and  dedicate  adhesions,  partly  from 
diapedesis  through  the  walls  of  the  vessels.  \u  view  of 
the  constancy  with  which  we  lind  ecchymosis  in  the 
oenily  inflamed  pleura,  the  wonder  is  that  so  little  blood 
gets  into  effusions  generally.  Haemorrhage  is  always 
suggestive  of  tubercle,  cancer,  or  sarcoma;  but  also 
may  occur  in  connection  with  purpura  or  scurvy,  and  in 
bleeders.  A  chronic  pleurisy  is  very  apl  to  he  the  start- 
ing-point of  tuberculosis,  the  miliary  nodules  lying  in 
the  pleura  itself  and  in  the  fresh  adhesions  ;  each  nodule 
is  sometimes  covered  with  a  Little  shield  of  fibrin.  In 
other  cases,  tuberculosis  of  the  pleura  is  secondary  to 
that  process  in  tin-  Lung.  Rare  cases  of  hemorrhagic 
effusion  occur,  in  which  none  of  the  aho\e  causes  seems 
to  he  operative,  and  in  which  recovery  takes  place. 

h  isnotyel  definitely  settled  whether  purulent  effu- 
sions  ever  have  that  character  from  the  start.    Very  early 

in  the  course  of  the  disease  a  clear  ami  thin  serous  fluid 
may  he  converted  into  pus,  or  the  transformation  may 
he    Long   delayed,    infection    commit  either    through   the 

lung  or  from  careless  operative  interference.  In  septic 
cases,  and  in  gangrene  of  the  lung,  it  seems  probable  that 
a  thin  and  ichorous  pus  may  he  thrown  out  at  the  com- 
mencement ;  and  the  proneness  of  childhood  to  puru- 
lent ctTuMoii    i-    notorious.      The  source  of    the   pus   is   at 

first  the  blood-vessels,  bul  the  cells  afterward  prolifer- 
ate, sometimes  with  enormous  rapidity;  the  reaction  is 
generally  acid.  These  effusions  arc  far  more  difficult 
ol  absorption  -indeed,  in  adult-,  spontaneous  absorption 
is  one  of  the  tares;  of  events— and  after  a  time  are  apl  to 
corrode  the  tissues,  as  if  in  the  attempt  to  make  their 
way  outward.  Thus  a  way  may  !»■  opened  through 
the  pulmonary  pleura,  either  by  direct  perforation  into  a 
bronchus  or  by  superficial  m  ing  bare  the  lung- 

tissue.  In  the  former  case  air  is  likely  to  escape  into  the 
pleural  cavity,  unless  the  opening  be  a  valvular  one ;  in 

the  latter,  a-  was  pointed  out    b)   Trauhe.  the   pus   p 

through  the  lung  as  through  a  sponge,  bul  air  does  not 

pa--  outward.   A.gain,  the  pus  ma\  make  ii-  way  through 
the    costal   pleura   and   point    under    the    skin,    like 
other  ah-oe-- ;  the  most  common  seat  of  this  occurrence 

is  the  upper  front   of  the  chest,  in  the  sec 1  or  third 

interspace   mar  the  sternal  border,  where  there  is  only 
i  of  intercostal  muscles — empyem 


During  this  process  one  or  more  ribs  may  become  cari- 
ous, in  rare  cases  the  pus  may  penetrate  the  abdominal 
cavity,  follow  the  course  of  the  psoas  muscle,  or  perfo- 
rate the  pericardium,  the  oesophagus,  and  the  like;  it 
would  lead  US  too  far  to  enumerate  all  the  course.-  which 
pus  has  been  known  to  take  in  these  cases.  Occasion- 
ally, portions  of  the  pu-  are  incapsulated.  and  may  either 

remain  tor  long  periods  as  inuliilocular  pleurisy  or  em* 
pyema,  or  undergo  chi  i  -y  metamorphosis. 

The  secondary  effects  ol  pleural  effusion  depend  rather 
on  the  quantity  than  on  the  quality  of  the  fluid.  Retrac- 
tion and  compression  ol  the  lung  have  already  been  de- 
scribed, hut  it  remains  to  touch  upon  the  changes  in  other 
parts  aial  organs.  The  more  rapid  the  effusion  the  more 
hypenemic  is  the  lung  of  the  sound  side,  which  is  com- 
pelled to  aerate  the  blood  that  should  he  taken  care  of  by 
its  fellow  ;  the  increased  functional  activity  is  apt  to  pro- 
duce more  or  less  vicarious  emphysema.  Sudden  death 
was  formerly  not  a  very  rare  event  in  cases  of  large 
effusion,  hut  is  now,  fortunately,  much  less  common — 
thanks  to  the  general  use  of  the  aspirator.  The  fatal 
result  is  at  times  due  to  collateral  oedema  of  the  sound 
Lung,  at  times  to  myocarditis,  at  times  apparently  to  em- 
barrassment of  the  heart,  dependent  on  its  dislocation, 
and  at  times  to  twisting  and  obstruction  of  the  thin-walled 
vena  cava  at  the  point  where  it  traverses  the  diaphr 
(Bartels);  it  Is  especially  in  left  pleurisies  that  the  latter 
event  is  to  to  he  feared.  The  above  causes  of  death  are 
chiefly  operative  early  in  the  course  of  the  disease  ;  hut  if 
they  all'  escaped,  and  the  large  elfusion  is  allowed  to  re- 
main, the  Blowing  of  the  circulation  may  give  rise  to 
thrombosis  in  the  right  auricle  or  appendage,  whence  a 
portion  of  the  coagulum  may  he  swept  into  ami  obstruct 
the  pulmonary  artery  or  one  of  its  larger  branches  in  the 
healthy  lung.  In  proportion  to  the  amount  of  the  fluid 
the  mediastinum  and  heart  are  pushed  toward  the  oppo- 
site side  and  the  diaphragm  is  forced  downward  ;  dilata- 
tion id'  the  affected  side  of  the  chest  is  to  he  looked  for 
only  in  comparatively  young  persons,  whose  costal  carti- 
Lages  aii-  not  ossified.  In  long-standing  cases,  in  which 
the  lung  fails  tore-expand  in  w  hole  or  in  part,  though  the 
fluid  disappears,  the  affected  side  of  the  chest  falls  in, 
the  shoulder  droops,  the  vertebral  column  curves  later- 
ally, the  diaphragm  ascends,  and  the  vessels  in  the  false 
membrane  may  become  ectatic.  The  last-named  change 
i-  especially  marked  in  those  enormously  thick  false  mem- 
branes which  occur  in  cases  of  chronic  fibroid  indura- 
tion of  the  lung  with  bronchiectasis. 

Symi-ioms.  —  In  but  few  maladies  do  the  symptoms 
vary  so  widely  in  different  cases  ;  they  may  he  very  char- 
acteristic, indefinite,  orcompletely  absent.  Casesof  acute 
primary  pleurisy,  such  as  are  attributed  to  exposure, 
are  apt  to  be  best  marked.  The  patient  is  feverish,  suf- 
fers from  chilly  Bensations  for  some  days  perhaps — a  dis- 
tinct rigor  is  ran — and  complains  of  a  -sharp,  .stabbing 
pain,  generally  on  the  lower  and  anterior  portion  of  the 
affected  side,  which  leads  him  instinctively  to  suppress  all 

motion  of  that  side  as  far  a-  may  be  ;  the  pain  is  in- 
creased by  external  pressure,  and  is  derived  from  the  rub- 
bing  together  of  the  inflamed  pleural  surfaces,  though  it 
i-  probably  not  altogether  devoid  of  a  neuralgic  element 
affecting  the  intercostal  nerves.  The  pain  generally 
diminishes  greatly  or  disappears  as  fluid  is  thrown  out 
and  separates  the  parietal  from  the  visceral  pleura.     As 

the  effusion  is  absorbed  and  contact  is  reestablished  the 
pain  is  apt  to  return,  though  with  less  intensity.  Cough 
i-  rarely  entirely  absent,  and  in  the  early  stages  is  short 
and  suppressed  by  reason  of  the  pain  which  it  excites; 
ii  is  either  perfectly  dry  or  accompanied  by  more  or 
Less  -canty  mucous  or  niuco-purulcnt  expectoration,  due 
probably  to  slight  bronchial  catarrh  Profuse  or  bloody 
expectoration  points  to  the  existence  of  something  more 
than  pleurisy.  The  respiration  is  quickened,  a-  it  always 
i-  in  diseases  attended  by  fever,  and  is  superficial,  the 
patient  often  speaking  in  broken  sentence-.  The  more 
rapid  the  effusion,  other  things  being  equal,  the  earlier 
does  serious  dyspnoea  or  orthopnoa  develop,  and  the 
iter  i-  its  degree — in  well-nourished  persons  owing 
largely  to  engorgement  of  the  lungs.     A-  the  fever  falls 
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the  dyspnoea  ma}-  diminish  greatly,  although  theeffasion 
is  quite  stationary.     In  cases  of  large  and  rapid  effusion 
the  difficulty  of  breathing  is  generally  most  distressing 
and  threatens  life  ;  but  large  quantities  of  Quid,  causing 
marked  dislocation  of  organs,  ma}'  occasion  comparatively 
little  dyspnoea,  provided  the  formation  has  been  gradual 
enough  to  allow  the  circulation  to  adapt   itself  to  the 
changed  condition.     The  fever  ranges  at  the  beginning  of 
the  attack  from  100°-104°  F.  (37.8°-40°  C),  and  follows  no 
typical  course  ;  it  generally  shows  slight  morning  remis- 
sions and  defervescence  is  gradual,  coming  ou  after  from 
one  to  four  weeks — a  crisis  such  as  is  often  seen  in  pneumo- 
nia is  one  of  the  rarest  of  events,  if,  indeed,  it  ever  occurs. 
Jobbe-Duval  thinks  the  temperature  of  the  affected  is  al- 
ways higher  than  that  of  the  sound  side,  but  this  point 
is  not  as  yet  definitely  settled.     The  pulse  is  always  ac- 
celerated, and  at  first  hard  and  small  from  increased  ar- 
terial tension,  which,  however,  subsides  as  the  effusion 
is  thrown  out  freely.     The  writer  has   noticed  marked 
irregularity  of  the  pulse  in  some  cases  during  the  declin- 
ing stages,  and  has  questioned  whether  this  symptom 
may  not  be  due  to  a  slight  extension  of  the  inflammation 
to  the  pericardium.     If  there  be  much  dislocation  of  the 
heart,  irregularity  is  a  grave  symptom.     In  the  earlier 
stages  the  patient  generally  lies  upon  the  healthy  side, 
any  pressure  increasing  his  pain  ;  but  as  the  effusion  in- 
creases he  turns  upon  the  affected  side  or  sits  upright ; 
he  then  affords  better  play  to  the  sound  lung  and,  in 
sitting  up,  can  summon  to  his  aid  the  accessory  muscles 
of  respiration.     Cyanosis  is  marked  only  in  severe  cases 
in  which  the  pulmonary  circulation  is  seriously  impeded, 
by  reason  either  of  very  rapid  or  of  very  great  effusion, 
weakness  of  the  heart,  or  some  important  complication. 
In  a  certain  number  of  cases,  and  these  are  generally  the 
more  vigorous  patients,  the  appearance  is  very  sugges- 
tive ;  but  in  others  it  presents  nothing  really  characteris- 
tic.    As  in  most  other  acute  diseases  attended  by  fever, 
the  appetite  is  impaired,  the  tongue  is  apt  to  be  coated, 
and  the  bowels  are  somewhat  confined.     The  urine  dur- 
ing the  increasing  and  pyrexial  stage  is  scanty,  high-col- 
ored, and  of  high  specific  gravity,  with  often  a  trace  of 
albumen  and  a  few  casts  ;   it  is  a  fever-urine,  but  some- 
thing more,  as  the  great  diminution  in  quantity,  in  com- 
mon with  the  low  arterial  tension,  depends  mainly  upon 
the  obstruction  to  the  pulmonary  circulation.    The  right 
ventricle  is  unable  to  force  the  usual  amount  of  blood 
Tound  the  lesser  circuit,  and  the  left  ventricle  consequently 
receives  and  can  supply  less  to  the  arterial  system  ;  the 
proof  of  this  explanation  is  furnished  by  the  increase  in 
arterial  tension  and  in  the  bulk  of  urine  which  follows 
re-expansion  of  the  lung  after  tapping.     The  quantity  of 
water  passed  in  the  twenty-four  hours  may  be  reduced  to 
a  few  ounces. 

In  cases  which  run  a  favorable  course  the  symptoms 
abate  with  the  subsidence  of  the  fever  and  the  absorption 
of  the  fluid.  The  appetite  and  digestive  power  return, 
the  urine  increases — sometimes  very  greatly — in  amount, 
hut  the  pain  in  the  side  may  return  in  a  measure  as  the 
pleural  surfaces  again  come  in  contact.  In  some  cases 
the  patient  is  perfectly  conscious  of  the  pleuritic  rub,  not 
as  a  pain,  but  as  a  peculiar  catching  or  dragging  sensa- 
tion, felt  especially  toward  the  end  of  inspiration.  En- 
tire recovery  may  be  speedy  in  slight  cases,  but  it  is  gen- 
erally very  gradual,  and  it  may  be  many  months  before 
the  patient  regains  the  same  power  of  physical  exertion 
which  he  had  before  his  attack.  The  physical  signs  are 
even  slower  to  clear  up,  and  the  base  of  the  chest  may 
tell  the  story  of  the  inflammation  throughout  the  re- 
mainder of  life.  Sometimes,  again,  recovery  makes  some 
progress,  but  is  interrupted  by  a  fresh  inflammatory  at- 
tack and  perhaps  renewed  effusion — relapsing  pleurisy  ; 
this  may  even  be  repeated  several  times,  constituting  a, 
very  tedious  form  of  illness,  the  recovery  from  which  is 
long  delayed,  and  is  apt  to  be  only  partial  ;  such  cases 
awaken  serious  anxiety  as  to  the  development  of  tuber- 
culosis at  that  or  a  later  period. 

When  pleurisy  is  limited  to,  or  especially  befalls,  that 
portion  of  the  membrane  which  invests  the  inferior  sur- 
face of  the  lung,  it  is  called  diaphragmatic,  and   may 


give  rise  to  peculiar  and  strongly  marked  symptoms. 
The  breathing  is  carried  on,  as  much  as  possible,  ii\  the 

upper  portions  of  the  chest,  and  is  excessively  rapid; 
the  patient  sits  up.  is  very  anxious,  and  fearful  of  any 
motion;  the  pain  shoots  up  to  the  shoulder  and  round 
to  the  back  ;  hiccough,  if  present,  heightens  the  distress. 
The  symptoms,  in  short,  arc  very  alarming;  but  the 
physical  examination  is  negative,  or  nearly  SO— the  pulse 
is  good,  there  is  no  fluid  effusion,  ami  the  feeble  respira- 
tion over  the  base  is  not  necessarily  indicative  of  anything 
more  than  shallow  respiration.  Similar  symptoms  may 
be  presented  by  loc;ji  inflammation  of  the  peritoneum 
in  Hie  neighborhood  of  the  diaphragm.  A  friction-rub 
or  other  evidence  of  pleurisy  detected  elsewhere  iii  the 
chest  will  of  course  facilitate  the  diagnosis.  Recovery 
generally  takes  place,  and  well-marked  cases  are  fort- 
unately not  common. 

Haemorrhagic  effusion  presents  no  peculiar  symptoms, 
and  those  of  purulent  effusion  are  not,  as  a  rule,  dis- 
tinctive. Cutaneous  oedema  of  the  affected  side  of  the 
chest  points  to  pus,  which  is  also  to  be  suspected  in 
scrofulous  and  broken-down  individuals,  children,  and 
the  colored  race.  In  advanced  phthisis  very  often,  and 
in  septic  cases  almost  invariably,  the  fluid  is  purulent. 
Severe  and  prolonged  constitutional  disturbance,  with 
sweating,  marked  loss  of  weight  and  strength,  and  hectic 
fever,  are  also  indicative  of  pus.  But  suspicions  are,  by 
puncture,  so  readily  converted  into  certainty  that  the 
symptoms  of  purulent  transformation  arc  less  important 
than  they  were  before  that  procedure  was  introduced  to 
general  use. 

A  very  rapid  and  rare  form  of  pleurisy  in  previously 
healthy  persons  is  described  by  some  writers  as  coming 
on  with  severe  chills,  very  high  temperature,  cerebral  dis- 
turbance, and  other  typhoidal  symptoms.  Pus  forms 
rapidly  in  the  chest,  and  puncture  affords  only  the  most 
passing  relief,  death  occurring  from  suffocation  or  ex- 
haustion within  ten  days  or  a  fortnight  from  the  onset 
of  the  disease.  Fraentzel  has  seen  only  three  cases  of  this 
sort,  and  it  still  remains  to  be  ascertained  whether  a  free 
incision  under  antiseptic  precaution,  as  soon  as  the  diag- 
nosis is  established,  may  not  modify  their  course.  As  was 
stated  previously,  a  purulent  effusion  rarely  shows  any 
tendency  to  absorption.  In  empyema  necessitatis  the 
opening  is  generally  so  high  that  the  cavity  is  not  prop- 
erly drained,  and  nature  very  seldom  effects  a  cure.  Dis- 
charge of  the  pus  by  rupture  into  a  bronchus  is  not 
infrequently  followed  by  recovery  ;  the  earlier  in  the 
course  of  the  disease  such  rupture  occurs  the  more  ex- 
tensive is  pneumothorax  likely  to  be. 

Many  cases  of  pleurisy  are  nearly  or  wholly  unattended 
by  symptoms,  and  are  discovered  only  by  physical  ex- 
amination during  life,  or  after  death  on  the  post-mortem 
table.  This  is  very  often  the  case  with  dry  or  adhesive 
pleurisy,  which  in  cases  of  phthisis  is  apt  to  lie  a  dis- 
tinctly conservative  process,  closing  the  general  pleural 
sac  against  the  rupture  of  a  pulmonary  cavity.  The 
frequency  with  which  old  adhesions  are  found  at  autop- 
sies, irrespective  of  the  cause  of  death,  has  been  already 
remarked  upon.  Secondary  pleurisy,  as  a  concomitant  of 
severe  infectious  disease,  is  also,  as  a  rule,  perfectly  la- 
tent as  far  as  symptoms  are  concerned,  and  is  overlooked 
unless  the  chest  is  carefully  examined.  Again,  patients 
not  infrequently  seek  advice  because  for  some  time  they 
have  not  felt  up  to  the  mark,  or  find  that  their  breath  is 
somewhat  short  on  exertion,  and  the  signs  of  effusion 
are  found  in  the  chest.  Sometimes  the  fluid  is  in  large 
amount  and  has  produced  well-marked  dislocation  of 
neighboring  organs,  particularly  the  heart  ;  it  may  even 
be  purulent.  In  these  cases  the  onset  was  marked  by 
no  constitutional  disturbance  which  attracted  the  atten- 
tion of  the  patient,  and  the  accumulation  was  so  gradual 
that  the  system  could  adapt  itself  to  the  changed  condi- 
tion. Such  patients  sometimes  work  up  to  the  time  of 
presenting  themselves  for  advice.  The  physician  notices 
that  the  respirator}-  movements  are  quickened,  and  may 
seeaslight  play  of  the  ale  nasi  even  when  the  patient 
is  at  rest'.  Cases  of  latent,  pleurisy  with  large  effusion 
are  not  unknown  among  the  well-to-do  classes,  but  are 
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more  common  In  hospital  oul  patient  rooms  ,  for  the  rea- 
son thai  those  who  are  In  comfortable  circumstance 
as  a  rule,  more  observant  ol  them  d  invoke  medi- 

cal :ii'l  earlier. 

Phvbical  Signs.— (a)  Local,  Dry,  Adhesitn  PL 
It'  there  Is  pain,  Inspection  shows  the  superficial  quick- 
ened respiration  and  the  restrained  movement  of  the  af- 
ed  Bide  ;  the  BUppn  ssed  character  of  the  cough  Is  also 
noticeable.  There  maj  be  marked  l  cal  U  adi  rn<  -  -  [n  the 
absence  of  pain  the  physical  signs  are  limited  to  the  fric- 
tion rub,  beard  on  auscultation,  and  sometimes  distinctly 
to  '"•  fell  by  the  band  <>r  finger-tips  laid  upon  the  part 
Dulness  on  percussion  Is  rarely  sufficient  to  afford  any 
conclusions  of  value.  The  Bigns  of  the  first  stage  of 
acute  anil  more  01  ral  pleural  Inflammation  are 
the  Bame  In  kind  as  those  of  the  local  variety  ;  the  differ- 
ence Is  rather •  of  degree,  dependingon  the  area  af- 
fected and  the  fact  that  pain  is  more  constant  and  i 
severe,  Although  the  adventitious  Bounds  produced  In 
fibrinous  pleurisj  are  often  very  distinctive  in  character, 
they  may  bo  closelj  simulate  r&les  produced  near  the  sur- 
face of  the  lung  as  to  render  it  difficult  t"  distinguish  bi  - 
tween  them.  The  typical  friction-sound  is  heard  in  both 
respiratory  acts ;  is  superficial,  seeming  to  arise  near  the 
ear;  is  jerky  ;  <an  often  be  intensified  by  pressure  with  the 
stethoscope,  if  the  absence  of  local  tenderness  warrants 
the  practice  of  this  test  ;  and  may  be  described  as  dry, 
creaking,  <>r  grating.  In  local  pleurisy  it  can  be  heard, 
ct  course,  over  a  very  limited  area  ;  in  the  first  stage  of 
general  acute  pleurisy  the  lateral  region  of  the  chest  is 
that  in  which  ii  is  most  apt  to  be  found.  In  absence 
does  not  permit  the  positive  exclusion  of  pleural  inflam- 
mation. 

im  Pleurisy  with  Effusion. — Whatever  the  character  of 
the  fluid,  the  physical  signs  are  essentially  the  same.  They 
vary,  however,  within  very  wide  limits,  according  to  the 
amount  of  the  fluid ;  this  tact  must  be  constantly  remem- 
bered, as.  in  the  description  that  immediately  follows,  com- 
pleteness will  not  be  aimed  at  so  nnieh  as  such  B  present- 
ment of  general  principles  as  are  applicable  to  all  grades 

of  effusion,  and  a  thorough  comprehensi E  which  is 

necessary  to  an  understanding  of  the  matters  in  question. 
Ih  win.  has  a  clear  idea  of  the  changed  physical  condi- 
tions involved  in  pleural  effusion  will  seldom  have  much 
difficulty  in  interpreting  the  physical  signs  present  in  any 

particular  case.      It    must    be   premised  that  small  (pianti- 

ties  of  fluid  cannol  be  detected  with  certainty.  Amounts 
less  than  eight  to  ten  ounces  (200-800  c.c.)  seldom  give 
rise  to  distinctive  signs. 

Inspection. — If  the  patient  is  in  the  recumbent  position 
he  is  apt  to  lie  on  the  affected  Bide,  thus  affording  better 
play  to  the  Bound  lung.  In  the  erect  position  or  in  dorsal 
decubitus  the  limitation  of  movement  of  the  affected  side 
is  more  or  less  marked  in  proportion  to  the  amount  of 
the  accumulation.  As  the  effusion  increases,  the  pain 
due  to  the  contact  of  the  inllatned  surfaces  disappears, 
and  with  it  the  shallow,  rapid  respiration,  with  sup- 
pressed  cough,  so  often  characteristic  of  the  first  stage. 
In  large  effusions  the  contrast  between  the  free  excur- 
sion of  the  sound  Bide  and  the  absence  of  movement  on 
the  affected  one  is  very  Btriking.  The  latter  at  the  same 
time  appears  larger,  and  the  intercostal  spaces,  instead 
of  tying  below  the  level  of  the  ribs  as  in  the  normal  con- 
dition, are  inure  nearly  or  quite  tlush  with  them.  I.uIlt- 
Ing  of  the  intercostal  spaces  above  the   level  of  the  libs  j- 

more  rare  than  the  writings  of  many  authorities  would 

lead    us    to    BUppOSC       The    eve    should    alSO  note    the  Beat 

and  distribution  of  the  cardiac  pulsations.     In  left-sided 

effusion   the   heart  heal    may   lie  Been  a  variable  distance 

to  the  right  of  the  normal  position,  at  the  right  or  left 
Menial  border,  or  even  outside  of  the  right  nipple;  or,  if 
the  apex  lies  under  the  sternum,  the  heat  may  he  con- 
spicuous by  its  absence.     Other  things  iieinLr  equal,  the 

thinner    the    chest  wall    and     the    wider    the    intercostal 

-.  the  mure  evident  will  be  the  cardiac  movements, 
The  displacement  of  the  heart  to  the  left  is  never  so  great 
in  right  effusion  as  it  is  to  the  right  in  1<  ft  effusion,  ran  ly 
reaching  much  farther  than  the  anterior  axillary  line  in 
the  former  CO  krge  cll'usioiis  on  the  right  side  in- 


spection may  show  fulness  below  the  margin  of  the  rJLdit 
ribs,  due  to  the  downward  displacement  of  the  liver.      In 

rare  cases  more  or  less  extensive  pulsation  of  the  affected 
side  ha-  been  observed,  similar  to  that  which  occurs 
aneurism.    In  these  cases  the  fluid  is  nearly  always  puru- 
lent and  in  the  lelt  chest. 

Palpation. — If  there   is   notable  effusion  no  friction* 

fremitus  is  to  be  felt,  and  tenderness  is  not  apt  to  he 
marked.     Voice  fremitus  is  diminished  or  lost  over  the 
fluid,  through  which  the  vibrations  arc  not  easily  ti 
mitted.     The   cardiac   movements   may   often    be   felt, 
though  they  may  he  more  appreciable  to  sight  than  to 
touch.     The  lower  edge  of  the  liver  may,  iii  Ik- 
large  right  effusions,  often  he  felt, as  low,  sometimes 
the  anterior  superior  Bpine  of  the  ilium.      (Kdeina  of  the 
chest-wall  points  also  to  pus.      Fluctuation  is  very  rare. 

\£easuration  shows  the  size  of  the  affected  as  com- 
pared W  itfa  the  sound  side,  and  tie-  amount  of  excursion 
of  the  side- on  forced  respiration.  The  cyrtometer  shows 
the  relative  shape  as  well  as  the  relative  size  of  the  two 
halves  of  the  chest. 

Percussion  yields  information  of  tlie  utmost  impor- 
tance for  diagnosis.  Dulness  appears  first  over  the  lower 
and  posterior  portions  of  the  chest,  and  is  not  noticeable 
in  front  until  a  considerable  accumulation  has  taken 
place.  Dulness  gives  place  to  flatness  as  the  fluid  in- 
creases in  amount  and  the  lung-tissue  is  farther  and 
farther  removed  from  the  chest-walls.  Thus  the  upper 
portion-  of  the  affected  side  may  he  dull  while  the  hase 
is  perfectly  Hat.  A  sense  of  increased  resistance  under 
the  finger  is  in  a  direct  ratio  to  the  loss  of  resonance. 
Above  the  level  of  the  fluid  the  pulmonary  resonance, 
besides  being  somewhat  dull,  may  have  also  a  tympa- 
nitic quality,  due,  as  is  supposed,  to  the  relaxation  of  the 
lung-tissue,  which,  under  these  circumstances,  is  capable 
of  being  thrown  into  regular  and  musical  vibrations.  In 
moderate  effusions,  uncomplicated  by  adhesions  or  inflam- 
mation of  the  lungs,  the  line  of  flatness  in  the  back — the 
patient  being  in  the  vertical  position — is  lowest  near  the 
spinal  column,  and  lies  in  a  curve  like  the  letter  co  as 
it  passes  outward  toward  the  axillary  region.  The  ex- 
periments of  Garland  with  reference  to  this  point  are 
well  known.  Before  attempting  to  mark  out  this  line  the 
patient  should  he  told  to  take-  several  deep  inspirations, 
in  order  to  inflate  the  triangular  portion  of  lung  which 
dips  down  near  the  vertebrae.  Damoiseau  noted,  many 
years  ago,  that  the  line  is  not  straight  ;  the  explanation  is 
to  be  souLrht  in  the  fact  that  the  fluid  is  moulded  by  the 
lung  until  the  elasticity  of  the  organ  i<  exhausted  instead 
of  uniformly  compressing  the  lung  from  the  start,  as 
formerly  generally  supposed.  The  lower  border  of  the 
cil'w-ion  cannot  be  differentiated  from  the  upper  surface 
of  the  liver  on  the  right,  but  percussion  aids  in  determin- 
ing the  position  of  the  lower  edge  of  that  organ.  In  lar^e 
hit  effusions,  with  descent  of  the  diaphragm,  there  is  a 
diminution  or  loss  of  resonance  in  the  area  over  the  left 
lower  costal  cartilages — the  semilunar  space  of  Traube — 

beneath  which  the  stomach  and  a  portion  of  the  spleen 

lie  in  the  normal  condition  of  the  parts.  The  displace- 
ment of  the  mediastinum  toward   the  sound  side,  and  the 

cardiac  area  can  also  be  mapped  out  by  percussion.    With 

very  large  effusions  flatness  may  extend  up  to  the  clav- 
icle, or,  again,  we  may  hear  in  the  first  or  second  inter- 
space a  tympanitic  note  which  changes  in  pitch  when 
the  mouth  is  opened;  this  is  called  the  tracheal  lone  of 
Williams,  and  depends  on  the  transmission  of  vibrations 
from  the  primary  bronchus.  A  cracked-pot  sound  can 
Sometimes  be  elicited  in  the  same  situation. 

When  the  chest  is  only  partially  full  of  fluid,  and  ad- 
hesions do  not  interfere  with  the  free  movement  of  the 
hitter,  some  change  in  the  level  of  the  dulness  and  flat- 
ness  can  often  be  made  out  on  change  of  position  of  the 
patient  ;  under  these  circumstances  the  fluid  of  course 
tends  to  occupy  the  dependent  portions  of  the  che-t. 

Over  the  sound  lun;  the  vesicular  resonance  is  apt  to 
be  exaggerated,  and  to  extend  lower  than  usual  in  the 
back.  Bide,  and  front. 

During  the  declining  stage  of  the  effusion  the  line  of 
flatness  descends  as  absorption   progresses,  but    more  or 
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less  dulness  is  apt  to  persist  for  a  long  time  over  the 
lower  portions  of  the  chest,  even  after  the  fluid  has 
disappeared.  The  degree  of  this  dulness  varies  with  the 
degree  of  expansion  of  the  lung  and  the  thickness  of 
the  false  membranes  or  of  the  fibrinous  deposit  which  is 
left  behind.  The  dulness  may  gradually  disappear,  some- 
times only  after  the  lapse  of  a  year  or  "two,  or  it  may  re- 
main in  a  measure  for  life. 

Auscultation. — For  precisely  the  same  reason  that  a 
diminution  and  loss  of  resonance  on  percussion  are  en- 
countered in  pleural  effusion,  the  respiratory  murmur  is 
enfeebled  or  absent  in  typical  cases  over  those  portions 
of  the  chest  occupied  by  the  fluid.  The  vesicular  quality 
of  the  murmur  is  preserved  in  beginning  effusions,  the 
intensity  being  greater  above  than  below  the  level  of  the 
fluid.  As  the  lung  begins  to  be  compressed  a  bronchial 
element  appears,  and  becomes  more  and  more  marked 
as  the  compression  increases,  the  cartilages  of  the  larger 
bronchi  keeping  them  patent.  Thus  in  large  effusions  the 
respiratory  murmur  is  either  absent,  except  near  the  site 
of  the  compressed  lung,  or,  if  heard,  is  bronchial  in  qual- 
ity. Different  cases  vary  much  in  the  distinctness  with, 
and  area  over,  which  bronchial  respiration  is  to  be  heard. 
and  this  variation  is  one  which  is  not  at  present  easy  of 
satisfactory  explanation.  Certain  it  is  that  a  murmur  of 
surprising  intensity  can  often  be  heard  over  places  which 
we  know  to  be  far  removed  from  the  lung ;  while  in 
other  cases,  apparently  similar  in  every  way,  there  is  in 
such  locality  a  complete  absence  of  breath-sounds.  The 
important  practical  lesson  to  be  drawn  from  this  fact  is, 
that  the  presence  of  loud  bronchial  respiration  over  the 
side  of  the  chest  does  not  serve  to  throw  out  large  pleural 
accumulation.  In  still  other  cases  the  quality  may  be 
bronchial,  but  the'  intensity  slight  and  the  murmur  ap- 
parently of  distant  origin. 

Deep  inspiration  may  in  slight  effusion  be  accompanied 
by  fine  rales,  closely  simulating  the  crepitant,  which  are 
produced  by  dilatation  of  collapsed  portions  of  the  lung. 
Friction-sounds  may  iri  slight  and  moderate  effusions  be 
heard  just  above  the  level  of  the  fluid.  Coarse,  dry,  or 
moist  rales  indicate  an  affection  of  the  lungs  or  of  the 
bronchial  tubes. 

From  a  careful  study  of  the  voice-sounds  in  pleuritic 
effusion,  indications  of  great  value  may  be  obtained  ; 
their  changes  are  more  constant  and,  consequently,  more 
trustworthy  than  those  of  the  respiratory  murmur.  The 
vocal  fremitus  is  diminished  or  lost  over  the  fluid  in 
proportion  to  the  amount  of  the  latter  ;  bands  connecting 
the  two  pleural  surfaces  may,  however,  carry  the  vibra- 
tions to  the  portions  of  the  chest-wall  overlying  them  with 
undue  distinctness.  Over  the  lung  above  the  level  of  the 
fluid  in  moderate,  and  near  the  root  of  the  lung  in  large 
effusions,  bronchophony  is  often  heard.  Less  importance 
is  attached  to-day  to  the  peculiar  nasal  and  tremulous 
character  of  the  voice,  called  ajgophony,  than  was  former- 
ly the  case.  It  was  thought  by  Laenncc  to  be  character- 
istic of  pleurisy  with  effusion,  but  is  also  encountered  at 
times  over  cavities  and  solidified  lung.  Baccelli  thinks 
that  the  transmission  of  the  whispered  voice  indicates  a 
serous,  its  loss  a  purulent,  effusion  ;  but  general  clinical 
experience  does  not  bear  out  the  truth  of  his  observation. 

Over  the  sound  lung  the  respiratory  murmur  is  harsh 
and  of  increased  intensity — puerile  respiration. 

No  lengthy  description  of  the  auscultatory  phenomena 
of  the  stage  of  absorption  is  necessary.  As  the  lung  re- 
expands  there  is  a  gradual  return  toward  the  normal 
respiration,  which  may,  however,  remain  feeble  for  a  long 
time,  or  permanently,  if  complete  dilatation  of  the  lung 
is  slow  or  fails  to  take  place.  Pleural  friction  is  more 
common  and  more  extensive  during  the  third  than  in  the 
first  or  secoud  stages.  Over  thickened  false  membranes 
the  vocal  fremitus  is  apt  to  be  increased. 

The  Complications  of  pleurisy  are  neither  very  fre- 
quent nor  numerous.  Pleurisy  is  more  apt  to  complicate 
pneumonia  than  is  pneumonia  to  complicate  pleurisy. 
Pericarditis  occurs  not  infrequently  in  connection  witli 
left  pleurisy,  through  extensiou  of  the  inflammation  from 
one  serous  sac  to  the  other.  Peritonitis  is  sometimes  sec- 
ondary, but  chiefly  in  septic  cases.  Acute  nephritis  is  a 
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rare  complication.  So  also  i-  tin-  extension  of  the  pleural 
inflammation  to  the  connective  tissue  of  the  lung,  with 
the  development   of   interstitial   pneumonia,  bo  called. 

Sudden  death,  pneumothorax,  and  the  spontaneous  evac- 
uation of  purulent  effusions  outward  and  inward  have 
been  touched  upon  under  the  head  of  pathological  an. 
atomy.  The  pathological  doctrines  of  the  present  day 
are  against  the  conversion  of  pleurisy  into  tuberculosis. 
The  former  is  either  a  complication  or  a  manifestation  of 
the  latter,  which  had  already  gained  a  foothold  in  the 
system  ;  or  else,  by  impairing  the  functional  activity  and 
the  circulation  in  the  lung  of  the  affected  side,  it  acts  as 
a  predisposing  cause,  preparing  the  soil  for  the  reception 
and  growth  of  the  tubercle-bacilli. 

The  distortion  of  the  chest  which  follows  gradual  ab- 
sorption of  the  fluid,  the  lung  at  the  same  time  failing 
proportionally  to  re-expand,  has  been  alluded  to.  In 
chronic  empyema  there  is  danger  of  amyloid  disease. 
The  occasional  occurrence  of  cerebral  abscess  in  connec- 
tion with  empyema  must  also  be  mentioned. 

The  course  of  the  disease  varies  very  much  in  different 
cases,  according  as  it  is  general  or  local,  primary  or  second- 
ary, attended  with  much  or  little  effusion  ;  another  and 
very  important  cause  of  variation  in  this  respect  is  the 
character  of  the  effusion  ;  so  also  the  duration  of  the  dis. 
ease  before  treatment  is  begun,  and  the  wisdom  with 
which  the  latter  is  carried  out.  In  general,  the  duration 
of  simple  pleurisy  with  effusion,  running  a  fairly  favor- 
able course,  is  at  least  four  to  six  weeks. 

The  DIAGNOSIS  is  to  he  based  chiefly  on  the  physical 
signs,  the  symptoms  being  suggestive  rather  than  distinc- 
tive. Pleurisy  in  the  first  stage  is  liable  to  bi  con 
founded  with  pleurodynia  and  intercostal  neuralgia,  both 
of  which  cause  pain  in  the  side,  with  unilateral  limita- 
tion of  the  respiratory  movements  ;  in  neither  of  these 
is  friction  to  be  heard,  but  the  cases  of  true  pleurisy  in 
which  it  is  absent  are  not  infrequent.  Before  physical 
examination  was  added  to  our  means  of  diagnosis  these 
affections  were  doubtless  often  confounded.  Even  to-day 
it  may  be  impossible  to  make  a  positive  diagnosis  on  the 
first  visit.  Even  if  a  friction-sound  is  heard  we  cannot 
always  be  sure  that  the  pleurisy  is  not  that  which  acci  im- 
panies  an  acute  pneumonia  reaching  the  periphery  of  the 
lung.  The  crepitant  rale  and  rusty  expectoration  are 
characteristic  if  present,  but  may  be  absent ;  here,  again, 
a  position  of  reserve  is  often  necessary  for  a  day  or  two. 

After  effusion  has  taken  place  the  diagnosis  can  be 
reached  more  promptly  and  certainly.  In  acute  cases 
pneumonia  is  the  only  disease  which  is  likely  to  give  rise 
to  confusion  ;  in  chronic  cases  the  possible  existence  of 
thoracic  or  abdominal  tumors  encroaching  on  the  thoracic 
space  must  also  be  taken  into  consideration.  The  physi- 
cal signs  of  pleural  effusion  have  been  already  fully  de- 
scribed, and  it  will  he  sufficient  here  to  summarize  very 
briefly.  A  lung  consolidated  by  pneumonia  lies  against 
the  chest-wall,  while  in  effusion  the  lung  is  separated 
from  the  wall  over  a  greater  or  less  extent  and  by  a  vari- 
able thickness  of  fluid.  A  loss  of  resonance  on  percus- 
sion is  common  to  both,  but  can  attain  a  higher  degree  in 
pleurisy,  in  which  the  distribution  of  the  dulness  may  be 
characteristic.  The  breath-sounds  and,  above  all,  the  vo- 
cal fremitus,  however,  are  strongly  contrasted  in  the  two 
affections — in  pneumonia  we  look  for  an  intense  bron- 
chial respiration  and  a  greatly  increased  vocal  fremitus  ; 
over  an  effusion  we  expect  to  find  the  murmur  absent  or 
feebly  bronchial,  while  the  fremitus  of  the  voice  is  di- 
minished or  lost.  Signs  similar  to  these  latter  may  be 
obtained  over  a  pneumonic  portion  of  lung,  provided 
that  the  main  bronchus  belonging  to  it  is  plugged.  The 
plug  will  oftentimes  be  dislodged  by  coughing,  all  doubt 
then  disappearing.  Change  of  level  in  the  dulness  coin- 
ciding with  change  in  the  position  of  the  patient  is  char- 
acteristic of  pleurisy,  and  dislocation  of  other  organs 
occurs  practically  only  in  pleurisy  or  pneumothorax, 
which  are  readily  differentiated  by  percussion.  The  pos- 
sibility  of  a  combination  of  effusion  and  pulmonary  con- 
solidation must  be  borne  in  mind.  In  cases  which  still 
remain  doubtful  after  other  tests  have  been  applied,  an 
exploratory  puncture,  readily  practised  with  a  bypoder- 
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inir  vN  ringe,  ( :m  be  made,     A  i  •  no( 

i  iii]\  exclude  effusion,  for  r<  tffici 

>  1 1 1 1 \  obvious,  bul  which  will  be  considered  under  the 
head  "i  <  tperatn e  Treatment. 

Chronic  pleurisy  maj  be  confounded  with  t  u r-  aris- 
ing from  the  lung,  from  the  pleura  itself .  or  in  the  ab- 
dominal <a\  ity.  ESchinocoi  cus-cysts  which  have  not  sup- 
purated an-  characterized  03  a  fluid  free  from  albumi  a  . 
the  booklets  maj  also  be  recognized  under  the  micro- 
The  disease  is  verj  rare  iu  this  country,  bul  a 
case  was  recently  in  the  Boston  City  Hospital,  which 
was  supposed  to  be  one  of  empyema  until  a  free  incision 
i    rent  Id  the  cysts  in  large  Dumbers.     The  pat 

i  irted   1 1  uperior  porl  ion  of  the  liver,  and 

encroached  on  the  thoracic  space  as  far  as  the  second  rib. 

ipsulated  pleurisy  may  give  ri  i  to  great  difficul- 
ties of  diagnosis,  which  can  be  removed  only  by  punct- 
ure, perhaps  .repeated  several  times.  Pulsating  empy- 
ema may  simulate  aneurism;  the  writer  has  seen  a 
pulsal ing  abscess  ari  ma  carious  rib. 

The  chief  points  on  which  reliance  is  to  be  placed  in 
determining  the  nature  oi  the  fluid  have  been  already  mi  □ 
tiom  d  in  another  place.  \N  hen  there  is  the  leasl  doubt 
it  ma\  be  removed  by  puncture. 

Prognosis.     Dry  pleurisy  in  itself  involves  no  dan- 

anil  is  often  a  conservative  process.  Whatever 
views  one  may  hold  as  to  the  frequency  of  primary 
pleurisy  with  effusion  as  an  independent  disease,  it  can- 
not be  denied  thai  recovery,  absolute  and  permanen 
common  enough.  Relative  recovery  is  also  common, 
more  or  less  of  the  evidences  of  previous  pleural  inflam- 
mation being  obtainable  on  physical  exploration,  but  the 
patient  enjoying  good  health  anil  attaining  length  of  days 
nevertheless.     Stall,  in  view ot  the  fact  thai  tuberculosis 

does  develop  in  cases  of  this  hitler  clas-,  after  an  interval 

which  may  be  long,  we  cannot  regard  them  with  unite 
the  same  equanimity  as  we  are  justified  in  preserving  in 
eases  where  rational  and  physical  signs  alike  disappear 
entirely.     In  general,  ii  may  be  stated  that  the  prognosis 

overned  more  by  the  nature  of  the  effusion,  the  age 
of  the  patient,  his  peculiarities  of  constitution,  inherit!  d 
or  acquired,  the  circumstances  in  which  he  is  placed,  and 
his  enjoyment  of  early  and  judicious  treatment,  than  on 
the  amount  of  the  effusion.  A  large  effusion  may  run 
a  comparatively  rapid  and  thoroughly  favorable  course, 
while  a  moderate  effusion  may  be  "very  tedious  and  be 

iwed  by  very  serious  consequences.  A  purulent  ef- 
fusion in  a  child,  treated  properly  and  betimes,  is  apl  to 

do  well  ;    quite   as   well    as  a  8erO~fibrinOUS  effusion    under 

similar  circumstances  in  an  adult.  Empyema  in  a  grown 
l"i-s, ,11  is  more  unfavorable  than  in  a  child ;  bul  in  non- 
septic  cases,  and  in  those  tree  from  demonstrable  pulmo- 
nary complications,  it  proves  very  manageable  as  a  rule. 
Ichorous  and  hsemorrhagic  effusions  are  of  evil  import 
by  reason  of  the  conditions  which  underlie  them.  The 
danger  of  sudden  death  in  large  effusions,  and  by  auricu- 
lar thrombosis  and  its  consequences  in  large  and  long- 
standing effusions,  or  \\  ith  a  feeble  heart,  has  been  already 
touched  upon. 

Treatment.  -Local  adhesivt  pleurisies  are  always  sec- 
ondary, and,  aparl  from  the  pain  or  discomfort  which 
they  may  cause,  demand  no  special  treatment  ;  it  is  the 
underlying  disease  or  condition  which  must  receive  chief 
attention.  The  drj  cup  is  a  favorite  remedy  with  the 
writer  ;    marked   relief  often   follows    the    application, 

which  any  attendant    can   easily  lie  taught    how  to  make. 

Mild  counter  irritation  also  renders  g 1  service  in  many 

It  is  sometimes  g 1  treatment  to  strap  the  af- 
fected side  of  the  chest,  or  to  ti\  the  whole  chest  with  a 
broad  swathe,  thus  limit  in—-  the  movement   which  gives 

rise  tO  the  pain.  In  |J|  U(  !,d.  it  is  belter  to  procure  com- 
fort by  some  such  means  as  those  above  indicati  d.  if  p08- 

sible.     If  they    fail,  if  the  pain   is  very  severe  at    the 

start,  or  if  there  is  much  harassin  morphia  is  in- 

dicated, and  should  be  given  in  Mich  dos  S  and  repeated 
at  such  intervals  as  is  seen  to  be  uecessary.  The  less, 
however,  that  is  needed  the  better,  as  the  drug  is  so  apt 

to  impair  appetite  and  dig  -tioti. 

in  the  first  stage  affords  two  indications 


for  treatment— first,  the  limitation  of  the  extent  and  \ 
ress  of  the  inflammation  as  far  as  is  possible;  second, 
relief  to  the  pain  w  inch  it  causes.  The  first  indication  is 
to  be  met  mainly  by  iest  in  bed,  and  by  an  uustimulat- 
ing,  chiefly  liquid,  dii  t.  \  i  m  section  in  this  disease  has 
entirely  out  of  vogue,  and  with  good  reason.  It  is 
very  questionable  whether  bloodletting  in  any  form  lim- 
its in  the  least  the  amount  or  the  course  of  the  imllam- 
mation  in  simple  uncomplicated  acute  pleurisy  ;  how- 
this  may  be,  it  is  in  a  high  degree  probable  that  any 
;  (  licet  which  may  follow  the  procedure  is  attain- 
able by  the  local  abstraction  of  blood  by  means  of  leeches 
or  wit  cups.  These  measures  arc  very  rarely  used  at 
the  present  day;  perhaps  too  rarely.  They  may  be 
curative,  and  are  gen<  rally  palliative,  diminishing  the 
pain,  and  thus  promoting  the  comfort  of  the  patient. 
The  other  palliative  means  of  treatment  are,  in  the  main, 
those  which  were  enumerated  under  the  head  of  dry 
pleurisy— mild  counter-irritation,  or  strapping,  and  mor- 
phia, \\  hich  is  generally  required. 

During  the  second  d  while  fever  still  contin? 

unabated,  the  treatment  is  also  chiefly  symptomatic. 
After  appreciable  effusion  has  taken  place  the  pain  is 
apt  to  diminish  or  disappear,  and  as  long  as  there  is 
tive  inflammation,  as  indicated  by  the  temperature-chart, 
there  is  seldom  much  use  in  attempting  to  promote  the 
elimination  of  the  effusion.  If  perfect  rest  in  bed  and  a 
suitable  diet  are  maintained,  and  the  proper  action  of  the 
bowels  is  insured,  man]  in  a  perfectly  favorable 

course,  absorption  oi  the  effusion  taking  place  more  oi 
rapidly,  and  complete  recovery  following  in  time. 
There  are,  however,  cases  in  which  active  interference  is 
desirable — nay.  is  imperative — whether  fever  be  present 
or  not,  and  quite  apart  from  the  nature  of  the  fluid.  In 
moderate  effusions  which  have  come  on  so  rapidly  as 
to  markedly  embarrass  the  breathing,  or  to  notably  dis- 
tress the  patient  ;  and  also  in  large  effusions,  however 
comfortable  the  patient  may  be  at  the  time  he  is  seen  by 
the  physician,  no  time  should  be  lost  in  diminishing  the 
amount  of  the  fluid  ;  for  which  end  the  readiest  and 
means  is  puncture.  Under  these  circumstances  a  sud- 
den access  of  dyspnoea  has  many  times  proved  fatal,  and 
the  probability  that  reaccumulation  will  take  place  is 
no  contraindication  to  operation.  No  attempt  should  be 
made  to  empty  the  sac;  the  withdrawal  of  a  moderate 
amount  of  fluid  is  followed  by  temporary  relief,  and  the 
system  has  a  better  chance  of  accommodating  itself  to 
the  (hanged  intra-thoracie  condition.  As  to  the  manner 
of  puncture  and  the  precautions  to  be  observed,  mention 
is  deferred  for  the  present. 

The  beginning  of  the  third  stage  is  marked  by  tl 
sal  ion  of  an  increase  in  the  fluid,  and  by  a  down  ward  ten- 
dency of  tiie  temperature.  The  indications  in  this  stage 
are  to  promote  the  rapid  and  complete  disappearance  of 
the  inflammatory  products,  and  to  restore  the  strength  of 
l  lie  patient.  Of  ten  in  moderate,  and  sometimes  in  pretty 
large  effusions,  nature  herself,  almost  or  quite  unaided  by 
special  medication,  can  accomplish  the  cure  ;  at  the  same 
time  the  cases  are  rare,  and  mostly  of  very  slight  inten- 
sity, in  which  the  cure  cannot  be  hastened  by  judicious 
medication.  In  other  cases  nature  requires  more  or  less 
assistance;  in  others,  again,  she  is  indisposed  to  take 
the  initiative,  and  must  be  vigorously  urged.  "With  the 
abatement  and  disappearance  of  the  fever,  rest  becomes 
less  imperative,  and  the  patient  may  be  gradually  and 
cautiously  allowed  to  sit  up,  to  leave  the  bed,  to  move 
about  his  room,  to  get  into  the  open  air.  The  diet  may  at 
the  same  time  be  gradually  augmented,  and  the  appetite 
if  deficient,  may  be  promoted  by  bitter  tonics,  mineral 
acids,  and  the  like.  The  indications  for  alcoholic  stim- 
ulation are,  in  all  stages  of  the  disease,  to  be  derived 
from  the  condition  of  the  patient  rather  than  from  the 
name  of  the  malady.  In  general,  it  may  be  stated  that 
whatever  tends  to  restore  deficient  heart-power,  and  to 
increase  the  general  vigor,  is  directly  of  service  in  hasten- 
ing absorption,  shortening  convalescence,  and  promoting 
recovery.  Apart  from  these  general  and  hygienic  m 
ur.  -.  if  the  absorption  of  tin-  fluid  is  halting  or  delayed, 
there  arc  various  other  means  of  stimulating  the  proc- 


722 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Pleurisy. 
Pleurisy. 


■  ess.  Continuous  and  mild  counterirritation  of  the  skin 
over  the  lower  portions  of  the  affected  side,  by  the  re- 
peated application  of  the  tincture  of  iodine,  is  frequently 
practised,  and  seems  to  be  of  some  service.  A  great 
limitation  of  the  quantity  of  fluids  ingested  has  been  ad- 
vocated by  some,  but  is  of  rather  doubtful  efficacy,  and 
the  end  in  view  can  be  attained  in  other  ways  less  an- 
noying to  the  patient.  The  internal  administration  of 
the  iodide  of  potash  is  thought  to  promote  absorption. 
There  are  three  main  avenues  of  elimination,  which  may 
be  opened  in  turn,  if  need  Ik — the  skin,  the  kidneys, 
and  the  intestines.  As  diaphoretics,  jaborandi,  or  pilocar- 
pine, and  the  hot-air  bath  are  chiefly  to  be  recommended  ; 
as  diuretics,  digitalis,  or  one  of  the  other  drugs  which 
comprise  the  digitalis  group,  combined  with  an  alkali  ; 
as  cathartics,  elaterium,  compound  jalap  powder,  or  Ep- 
som salts.  The  latter  can  be  given  by  Hay's  method,  so 
called,  half  an  ounce  to  an  ounce  of  the  drug  being 
given  in  concentrated  aqueous  solution  early  in  the  morn- 
ing. The  less  fluid  there  is  in  the  intestines  at  the  time 
of  absorption  of  the  drug  the  more  marked  will  be  the 
hydragogue  effect ;  the  patient  should  consequently  take 
but  little  fluid  the  night  before.  It  is  not,  in  the  opinion 
of  the  writer,  worth  while  to  plague  a  patient  by  repeat- 
ed purgings  or  sweatings,  although  if  he  shrinks  from 
puncture  there  is  no  objection  to  giving  them  a  fail- 
trial  ;  but,  apart  from  prejudice,  the  discomfort  of  punct- 
ure is  really  less,  and  its  results  are  more  sure. 

Convalescence  from  acute  pleurisy  with  effusion  should 
be  carefully  watched,  and  all  those  means  should  be  em- 
ployed which  experience  and  common-sense  show7  to  be 
promotive  of  the  general  vigor.  A  patient  should  be 
kept  under  occasional  observation  until  all  traces  of  the 
disease  have  vanished.  Active  and  gradually  increased 
exercise,  preferably  in  the  open  air,  is  very  important,  as 
encouraging  complete  expansion  of  the  lung  and  ab- 
sorption of  any  remaining  inflammatory  products.  A 
walking-tour  in  the  mountains  is  an  admirable  thing, 
when  the  season  and  the  circumstances  of  the  patient 
permit  it.  If,  in  spite  of  these  means,  the  normal  ca- 
pacity of  the  lung  of  the  affected  side  cannot  be  restored 
on  account  of  the  abundance  and  strength  of  the  adhe- 
sions, the  patient  should  regulate  his  future  life  with 
more  reference  to  what  the  late  Dr.  George  Derby,  of 
Boston,  happily  called  "  hygienic  righteousness  "  than 
might  be  necessary  had  he  never  suffered  from  the  dis- 
ease under  consideration. 

It  is  highly  probable  that  pneumatic  treatment  will 
prove  to  be  of  real  service  in  these  cases,  particularly 
those  of  them  who  cannot  go  to  the  mountains  and  there 
unconsciously  practise  pulmonary  gymnastics. 

Puncture. — It  has  been  seen  that  the  indications  for 
this  procedure  are,  irrespective  of  the  stage  of  the  disease 
or  the  presence  of  fever,  notable  dyspnoea  and  distress  in 
moderate  effusion,  and  large  effusion  whether  these  symp- 
toms are  present  or  not.  The  next  indication  is  the  fail- 
ure of  nature  and  of  well-directed  art  to  at  least,  initiate 
absorption  within  a  reasonable  time,  say  three  weeks  at 
the  most.  The  longer  the  lung  is  compressed,  other 
things  being  equal,  the  less  rapid  and  complete  is  re- 
expansion  likely  to  be,  and  we  cannot  insist  too  strongly 
on  the  desirability  of  securing  perfect  recovery. 

To  Dr.  Bowditeh,  of  Boston,  belongs  the  enviable 
credit  of  first  applying  suction  to  the  evacuation  of 
pleural  effusions,  and  of  demonstrating  the  absolute  safety 
of  the  procedure  with  proper  precautions.  He  tells  me 
that  he  has  operated  over  four  hundred  times  on  about, 
two  hundred  and  fifty  patients  without  a  single  serious 
accident.  The  great  opposition  which  at  first  greeted 
this  and  other  useful  innovations  has  not  only  disap- 
peared, but  at  present  every  physician  considers  himself, 
and  ought  to  be,  competent  to  perform  the  operation. 

The  precautions  are  absolute  cleanliness  of  the  needle 
or  trocar,  whichit  is  well  also  to  pass  through  an  alcohol 
flame  immediately  before  introduction  ;  certainty  that  the 
apparatus,  whatever  its  pattern,  works  well;  the  avoid- 
ance of  the  admission  of  air  to  the  chest ;  the  slow  with- 
drawal of  the  fluid,  that  the  lung  may  have  time  to  fol- 
low it  down  ;   and  the  cessation  of  the  operation,  and 


withdrawal  of  the  instrument,  as  soon  as  the  patient  be- 
gins to  experience  the  least  distress,  'flu'  physician  who 
observes  these  will  certainly  spare  himself  anxiety  and 
perhaps  self-reproach;  to  say  nothing  of  the  interests  of 
the  patient,  which  arc,  however,  reallj  always  identical 
with  those  of  the  physician.  The  cases  of  sudden  death 
during  aspiration  which  have  been  reported  are  attributa- 
ble either  to  shock  from  the  puncture  or  to  the  too  rapid 
removal  of  the  fluid,  the  lung  failingto  keep  slip.  Alarm- 
ing symptoms  may  follow  a  neglect  to  cease  operating 
when  the  patient  feels  distress. 

Tie  choice  of  the  apparatus  the  writer  regards  asof 
altogether  subordinate  importance,  provided  that  the  ap- 
paratus is  clean  and  good  of  its  kind.  Any  one  of  the 
various  aspirators  of  the  shops;  a  Davidson  syringe,  as 
advocated  by  the  late  Dr.  Flint;  or  simple  siphonage 
through  a  yard  or  so  of  rubber  tubing,  tilled  at  tirst 
with  an  aseptic  solution,  and  with  its  lower  end  kept  im- 
mersed in  the  same  during  the  operation,  are  all  appli- 
cable. This  latter  method  has  the  advantage  of  simplic- 
ity and  is  especially  applicable  to  acute  effusions,  in  which 
absorption  is  apt  to  go  on  rapidly  after  the  removal  of  a 
portion  of  the  fluid.  Of  course  the  basin  containing  the 
lower  end  of  the  tube  must,  be  below  the  level  01  the 
chest. 

Another  simple  method  is  to  fasten  a  condom  securely 
around  the  end  of  the  cannula  or  needle  ;  the  membrane 
when  wet  allows  the  fluid  to  pass  outward  with  case,  but 
collapses  at  once  with  the  slightest  inward  suction.  Under 
circumstances  of  urgency  it  is  better  to  operate  at  once, 
with  such  tools  as  are  at  hand,  and  to  risk  the  admission 
of  some  air  into  the  chest. 

If  the  heart  is  weak  it  is  well  to  give  a  little  alcoholic 
stimulant  before,  and  perhaps  again  during  the  operation, 
and  to  let  the  patient  keep  the  recumbent  position. 
Whenever  it  seems  safe  to  do  so,  the  writer  prefers  to 
operate  while  the  patient  is  sitting  up  with  proper  sup- 
port. Whether  the  puncture  is  made  in  the  back  below 
the  inferior  angle  of  the  scapula,  or  in  the  side  just  in 
front  of  the  edge  of  the  latissimus  dorsi  muscle,  is  not  a 
matter  of  great  moment.  It  is  not  invariably  an  easy 
matter  to  distinguish  between  an  intercostal  space  and 
a  rib  ;  but  we  should  always  endeavor  to  do  so,  and  should 
keep  the  finger-tip  on  the  point  of  election  as  a  guide.  A 
preliminary  incision  through  the  skin  with  a  bistoury  we 
regard  as  quite  unnecessary.  The  needle  should  be  in- 
serted with  a  quick  plunge  ;  and  if  a  rib  is  struck,  the 
point  must  be  raised  or  lowered  until  an  interspace  is 
reached.  The  free  movement  of  the  point  of  the  instru- 
ment is  one  indication  that  a  cavity  has  been  reached. 

Sometimes  when  we  are  perfectly  certain  that  there  is 
fluid  in  the  chest  there  is  no  flow,  either  because  a  fibrin- 
ous clot  occludes  the  end  of  the  instrument  or  because 
false  membranes  have  been  pushed  ahead  of  the  point, 
which  then  does  not  lie  in  the  cavity.  If  the  flow  can- 
not be  established  by  suitable  and  safe  manipulation,  it 
is  better  to  withdraw  the  needle  and  insert  it  in  a  fresh 
place.  After  two  or  three  "  dry  taps"  success  may  finally 
reward  our  efforts. 

Whenever  it,  is  desired  to  terminate  the  operation  the 
needle  should  be  quickly  withdrawn.  It  is  customary 
then  to  put  a  bit  of  plaster  over  the  point  of  puncture, 
but  the  real  importance  of  this  is  doubtful.  There  is 
never  any  leakage  if  a  moderately  fine  instrument  has 
been  used.  It  is  rarely  necessary  to  repeal  puncture  in 
acute  cases,  but  there  should  be  no  hesitation  in  so  do- 
ing if  absorption  is  still  delayed.  It  is  safer  to  keep  pa- 
tients quiet  for  a  day  or  two  after  the  operation,  but  the 
writer  has  known  hospital  out-patients  to  be  tapped  and 
sent  home  soon  afterward  without  obvious  injury.  The 
other  after-treatment  follows  the  same  lines  which  have 
been  sketched  in  connection  with  effusion  which  does 
not  demand  operative  interference. 

In  chronic  pleural  effusion  operation  is  always  indi- 
cated, and  it  is  frequently  oecessarj  to  repeal  it  one  or 
more  times.  The  employment  of  a  greater  suction  force; 
than  can  be  obtained  from  simple  siphonage  is  also  of- 
tener  required.  If.  after  several  trials,  the  lung  refuses 
to  re-expand,  and  the  effusion  returns,  it  is  not   worth 


723 


Pie  q  r  la  jr. 

Pneomoula, 


REFERENCE    IIAMHImoK    OF   TIIK    MKDK'.M.    SCIEN 


while  to  persist.     Cases  are  recorded  in  which  a  Beroua 
effusion  Das  existed  i"i  years  without  becoming  puru- 
lent  or   vnr\    -<  N. .ii-l;.    incommoding   it-  owner.     The 
open  operation  baa  be,  n  done  a  few  times  in  thi 
bul  ii"t  a- yet  often  enough  to  allow  Una!  conclusii 
cess  i-  hardly  to  be  looked  t"i  from  the  open  op 
lion  under   these  circumstances,  unless  a  gent  roua  ex- 
cision of  portions  oi  ribs  is  also  done.     A  general  tonic 
men  and  other  measures  call  ulated  i"  idual 

absorption  are  in  place  in  chronic  jusl  as  in  acute  pleurisy. 

Tin-  general  principles  which  should  govern  1 1  j  *  -  man- 
.,. Hi  ol  i  ncapsulated  sero  fibrinous  effusions  are  pre 
ly  gimilar  ami  need  no  minute  discussion  here 

\..i  -..,  however,  with  purulent  effusions.  It  i-  true 
thai  oi  casionallj  .  ami  especially  in  children,  one  or  two 
tappings  bring  about  a  cure.  Bul  thi-  i  bo  ran-  that  it 
may,    be  laid  dow  n  -  neral   rule  thai  a    purulent 

demands  free    incision    and   efficient  drainage 
just  like  any  other  abscess.     When  ii  i-  thus  treat*  .1  the 
Its  air  ..in  ii  surpri  le  ami  rapid. 

Ii  i-  geucrally  safe,  ami  ha-  usually  been  the  prai 
i  In   writer,  to  give  ether  in  these  cases,  and  enough  should 
ncii  in  produce  complete   anaesthesia.      The  only 
serii  in  whi<  h  has  come  to  the  knowledge  of  the 

writer  was  death,  apparently  from  Byncope,  in  a  ■ 

in  which  the  etherization  was  not  c plete.     Ii  is  far 

easier  to  adjust  the  drainage-tubes  and  the  dressing  with 
thoroughness  and  care  when  the  operator  i-  nol  hurried 
by  a  desire  to  inflict  the  minimum  amount  "f  pain. 

In  general  purulent  effusion  the  point  of  election  isthe 
side,  ju-t  in  fronl  of  the  anterior  edge  of  the  latissimus 
dorsi  muscle.  The  chest  wall  N  here  thin,  the  opening  is 
dependent  in  almost  every  position  of  the  body,  ami  the 
presence  of  the  tubes  interferes  but  little  with  the  comfort 
<it'  ilir  patient.  The  lowest  admissible  point  for  the 
incision  i-  the  eighth  interspace,  ami  it  is  often  betti  c  i" 
select  tin-  seventh,  or  even  the  sixth. 

Ii  i-  almost  unnecessary  to  insist  upon  the  importance 
of  the  strictest  cleanliness  of  all  instruments  and  appli- 
anci  - 

A  stiff  director,  sharpened  at  the  point,  can  now  be 
thrust  into  the  chest,  ami  the  exil  of  pus  along  its  groove 
shows  that  the  cavity  has  been  reached.  The  opening 
i-  then  in  in-  enlarged  on  tin-  director  as  a  guide,  to  the 
extent  of  at  least  an  inch,  and  the  pus  i-  to  be  allowed 
1. 1  escape  freely.  There  i-.  of  course,  no  danger  of  its 
ping  too  rapidly,  a-  air  enters  the  chest  ami  thus 
equalizes  the  pressure.  In  a  fair  number  of  casea  the  pus 
ic  fciii  a  peculiarity  which  i-  not  crdininly  of  (\ti 
import.  Aficr  a  few  dressings  the  fetor  is  apt  in  dis 
appear,  ami  a  recovery  as  prompt  as  complete  maj 
low.  There  is  some  difference  of  opinion  with  regard  to 
the  advisability  of  washing  out  the  chest  in  all  cases.  Sir 
Joseph  Lister  advises  against  the  procedure,  which  i- 
probably  unnecessary  if  fetor  ami  pus-clots  an-  absent. 
When  the  latter  are  present  an  irrigation  of  the  chest 
breaks  them  up  ami  aids  in  their  expulsion  ;  if  allowed 
to  remain  the}  act  as  irritants,  Keep  up  the  discharge,  ami 
delay  recovery.  Winn  irrigation  is  practised  ii  is  better 
to  use  the  officinal  solution  of  chlorinated  soda,  diluted 
with  twelve  i"  fifteen  parts  of  water,  than  carbolic  acid, 
\i\\  small  quantities  of  which  are  sufficient  to  poison 
certain  individuals.  It  i-  imp. .riant  to  use  the  sodain 
the  dilute  solution  above  recommended,  a-  strong)  i  - 
tiona  cause  coagula  firm  enough  togive  trouble  A  foun- 
tain syringe  affords  tin  as  for  irrigation,  allow- 
ing easy  regulation  of  the  pressure  a  point  of  espei 
importance  -..me  daya  alter  the  operation,  when  the 
delicate  adhesions  may  easilj  he  broken  up  by  a  forcible 
current. 

A  fier  the  thorough  evacuation  of  the  pus,  twodrainagi 
till..-,  fastened  side  by  Bide,  should  he  introduced  ami 
i  in  place  by  safety-pins  ami  plaster.     Nothing  i-  in 
ted  b\  allowing  the  tubes  to  project  much  bey  mid  the 
skin  or   inner  surface  •  -I  wall.     They  arc  de- 

signed simply  tn  facilitate  the  discharm-  from  the  cavity, 

and  the  irritation  which  their  pi'  uses  should  be 

reduced  in  a  minimum.  If  the  ribs  arc  -..  near  together 
that  tubes  "fa  proper  size  cannot  he  introduced,  or,  after 


introduction  bj  the  aid  of  a  dilator,  are  in  any  d< 
eluded  bj  the  pressure  "f  the  ribs,  a  portion  of  ril/should 
•  moved. 

The  application  of  the  dressing  i-  a  very  important 
mailer,  and  worthy  of  description  in  some  detail.  A 
riiiL'  of  loose  gauze  wrung  out  of  an  antiseptic  solution 
i-  to  be  pla<  i-d  about  the  ml  over  thi 

piece  of  mackintosh  largi  ii  to  project  in  cv<  i  v  di- 

rection beyond  the  gauze  beneath  it.     This  is  covered  by 
a  do/en  layer-  of  dry  gauze,  and  tin  n  by  a  -heel  of 

batting,  and  the  whole  i-  held  jn  place  by  a  gauze  or 
flannel  bandage,  some  nuns  of  which  should  pass  o\cr 
the  shoulder.     The  real  advautag<  -  of  this  dress 
first,  as  far  as  is  know  n  to  the  w  riter,  pointed  out  by  Dr. 
A.   T.  Cabot,  ol    Boston  (Donton   M   &  S.  ./..   18K3,  ii 
145).     The  prevention  of  sepsis  was  dwell  upon  by  . 
l.-r  .    bul    Cabot    has    shown    that    such    a    dies-,: 

ribed  alxn e  bas  a  very  important  \ alvular  action,  al- 
low ing  the  escape  of  air  and  fluid  from  the  chest  and,  at 
the  same  time,  obstructing  the  n  entry  of  air.     ' 
sneezing,  and  forced  respiration  force  the  content.-  ol 
cavity  outward;  but  as  the  chest  contracts  again  in 
piration,  the  elastic  bandages  and  dressing  compress  the 
edges  of  the  mackintosh  overlapping  the  gauze  about  the 
lube  against  the  chest  wall, and  thus  maintain  every  gain 
in  tin-  expansion  of  the  lung.     It  i>  very  important  to 
secure  good  ex  pans  rly  as  possible  after  op 

lion,  that  the  adhesions,  the  formation  of  which  consti- 
-  part  of  the  cure,  may  bind  the  lung  down  at  or  near 
nial  limit. 

The  dressing  should  be  changed  within  twenty-four 
hour-  alter  operation,  and  then  at  such  intervals  as  the 
amount  of  the  discharge  indicate-.  If  the  operation  and 
the  application  of  the  drainage-tubes  and  dressings  are 
done  with  careful  attention  to  detail,  the  dischi 
idly  diminishes  in  quantity  and  soon  becomes  serous  in 
character. 

One  tube  should  be  removed  m  hen  the  discharge  is  re- 
duced to  about  a  drachm  in  twenty-four  hours,  and  the 
-i  cond  when  the  discharge  is  no  greater  than  would  i  - 
from   the  track  of  the  tube.     A   general  tonic  and  hy- 
lic treatment   i-  to  be  followed  up  while  the  tul  - 
in  place,  ami  also  after  its  n  moval. 

In  cases  in  which  a  cavity  persists  from  failure  of  the 
lung  to  expand,  whether  by  reason  of  long  compress 
and  the  formation  of  tough  adhesions  or  other  ca 
portions  of  ribs  should  be  resecti  d,  with  the  aim  of  allow- 
ing the  chest-wall  to  fall  in  and  thus  bring  about  oblitera- 
ti f  the  cavitj  .  cessation  of  the  disi  barge,  and  recov- 
ery. This  procedure  is  often  necessary  in  encapsulated 
purulent  effusions,  which  are  apt  to  be  of  long  standing. 

\\  hen  a  purulent  effusion  is  merely  a  complication  of 
pulmonary  tuberculosis,  it  is,  as  a  rule,  not  advisable  to 
..pirate.  The  underlying  lung  disease,  is  not  favorably 
modified,  and  the  comfort  of  the  patient  i>  not  promoted 
by  a  thoracic  fistula  constantly  discharging  and  requiring 
dr<  Bsing. 

It  may  be  a  inattei-  of  great  difficulty  to  decide  from 
the  physical  signs  whether  the  lung  itself  i-  affected  or 
not,  but  in  the  microscopic  examination  of  the  sputum 
for  tubercular  bacilli  we  now  have  at  <>ur  disposal  a  di- 
agnostic criterion  oi  great  value. 

Wredi  rich  C.  Shattuek. 

PLEURISY  ROOT  {Atclepias,  V.  S.  Ph.;  Butterfly 
Weed).      The    root    of  tuberosa    Linn.,  order, 

Asclepiadacea,  one  of  the  most  beautiful  plants  of  thi 
mis.  Ii  is  a  hairy  perennial,  with  upright  or  ascending, 
very  leafy  stems,  simple  below,  but  branching  at  the  top 
r several  umbels  of  showy,  orange-colored 
flowers.  The  leaves  arc  numerous,  generally  sessile, 
oblong,  lanceolate,  thickish,  scattered  or  whorled,  some- 
times oppo-iie.  The  flowers  have  the  remarkable  struct- 
ure of  the  genus,  made  familiar  in  the  common  milk- 
weed—the  "crown."  the  pollen  masses,  and  curious 
union  of  stigmas  and  anthers.  Fruit  of  two  foil  it 
hairj  outside,  nol  tuberculated,  many  seeded.  This  is  a 
native  of  the  United  State.-- from  New  England  south- 
ward and  westward.     The"  root,  as  found  in  the  market. 
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is  "  large  and  fusiform,  dried  in  longitudinal  or  trans- 
verse sections;  from  one  to  six  inches  (25  to  150  milli- 
metres) long,  and  about  three-fourths  of  an  inch  (2  centi- 
metres) or  more  in  thickness:  the  head  knotty,  and 
slightly  but  distinctly  annulate,  the  remainder  longitud- 
inally wrinkled.  Externally  orange-brown,  internally 
whitish,  tough,  and  having  an  uneven  fracture  ;  bark 
thin  and  in  distinct  layers,  the  inner  one  whitish  ;  wood 
yellowish,  with  large,  white,  medullary  rays  ;  it  is  in- 
odorous, and  has  a  bitterish,  somewhat  acrid  taste  ;  when 
long  kept  it  acquires  a  gray  color." 

The  composition  has  not  been  sufficiently  studied. 
"Whether  it  contains  the  "  asclepion  "  of  A.  Syriaca  Linn, 
is  uncertain.  Some  bitter  principle,  possibly  gallic  acid, 
and  the  common  vegetable  substances  have  been  demon- 
strated iu  it.  A  "  ltesinoid  "  is  prepared  from  it  by  the 
eclectics.  Although  this  drug  has  been  before  the  pro- 
fession for  more  than  a  century,  and  considerable  use  has 
been  made  of  it,  no  very  definite  properties  have  ever  been 
proved  to  belong  to  it.  It  is  said  to  be  diaphoretic  and 
expectorant,  and  in  domestic  and  country  practice  it  has 
been  used  extensively  in  lung  affections  and  catarrhs  of 
the  air-passages.  In  large  closes  it  is  cathartic.  If  de- 
sired, it  can  be  given  in  decoction.  Dose  from  one  to 
three  grams  (gr.  xv.  ad  xlv.). 

Allied  Plants. — The  genus  contains  sixty  species, 
mostly  American.  The}'  generally  exude  a  milky  juice 
upon  puncture  which  contains  a  little  inelastic  caout- 
chouc. The  silky  hairs  of  the  seeds  of  one  or  two  spe- 
cies have  been  spun  as  vegetable  silk,  but  have  but  little 
strength  or  cohesion.  The  taste  of  most  species  is  acrid 
and  disagreeable  ;  some  are  irritant  gastric  poisons.  A 
few  are  cultivated  for  ornament.  A  number  of  plants  of 
other  genera  in  the  order  have  a  place  in  local  materia 
medica,  but  none  of  them  is  really  good.  Hemidesmus 
indicus  R.  Brown,  Indian  Sarsaparilla,  is  considerably 
used  in  India  as  a  substitute  for  Sarsaparilla.  Soleno- 
>i  Argcl  is  a  griping  gastric  irritant,  formerly  found 
mixed  with  Alexandrian  Senna.  Calotropus  procera  II. 
Br.,  "  Mudar,"  and  TylopJwra  Asthmatica  Wright  and 
Am.,  are  also  Indian  remedies;  both  are  emetics.     (Sec 

also  CtJNDURANGO.) 

Allied  Drugs. — The  list  of  expectorants  is  a  large 
and  confusing  one.  It  is  doubtful  if  this  root  belongs 
among  the  expectorants,  or  is  entitled  to  a  careful  com- 
parison with  them.  For  cathartics,  see  Rfiubarb,  Sen- 
na, etc.  W.  P.  Boll  s. 

PLOMBIERES  is  situated  in  the  northeastern  part  of 
France,  lying  in  a  well-protected  valley,  at  an  elevation 
of  about  fifteen  hundred  feet  above  the  level  of  the  sea. 
The  climate  is  rather  changeable,  and  there  is  often  a 
considerable  difference  in  the  temperature  between  the 
day  and  night.  There  are  in  the  neighborhood  of  thirty 
mineral  springs  at  Plombieres,  the  waters  of  which  range 
in  temperature  from  G63  to  158°  F.  They  are  very  weak 
iu  mineral  constituents,  containing  only  about  -,'„  part 
per  thousand  of  water.  Very  little  use  is  made  of  the 
water  internally,  but  it  is  employed  chiefly  in  the  form 
of  baths  and  douches.  The  diseases  for  the  relief  of 
which  a  visit  to  Plombieres  is  said  to  be  indicated,  are 
chiefly  gout,  rheumatism,  digestive  disorders,  chronic 
diarrhoea,  and  diseases  of  the  nervous  system.  The  sea- 
son extends  from  the  first  of  June  to  the  middle  of  Oc- 
tober. T.  L.  8. 

PNEUMOCOCCUS.  Friedlander  and  Frobenius  found 
in  the  lungs  of  persons  dead  from  croupous  (genuine) 
pneumonia  a  peculiarly-shaped  micro-organism,  to  which 
they  gave  the  name  of  pneumococcus.  Later  on.  its  pres- 
ence was  also  demonstrated  in  the  rusty-colored  sputa 
of  pneumonia,  and  in  a  specimen  of  blood  obtained  by 
cupping  the  back  of  a  patient.  Pneumococcus,  strictly 
speaking,  is  a  misnomer;  its  form  is  rather  that  of  a  ba- 
cillus, one  diameter  exceeding  the  other;  hence  "  pneu- 
mo-bacterium,"  or  bacillus  of  pneumonia,  would  lie  a 
more  appropriate  name.  The  parasite  occurs  singly,  or 
in  chains  of  three  or  four  short,  thick  rods  surrounded  by 
a  well-marked  gelatinous  capsule,  which  adapts  itself  to 


the  form  of  the  bacillus  or  to  the  chain  of  bacilli,  looking 
more  or  less  elongated.  Generally  only  one  bacterium 
18  found  in  a  capsule;  whenever  two  or  more  are  met 
with  in  a  chain  it  may  be  assumed  that  the  capsule 
failed  to  divide  with  the  splitting  of  the  bacterium. 
Spores  have  not  been  observed. 

The  pneumo  bacterium  grows  on  gelatine  and  agar- 
agar,  and  luxuriates  on  potatoes.  Test-tube  puncture- 
cultures  in  gelatine  show  a  white  streak  marking  the 
puncture-canal,  capped  by  a  semi-globular,  white,  shin- 
injfmass,  the  whole  resembling  an  upholsterer's  tack. 
Hence  the  name  "nail-culture."  This  manner  of  growth 
is  due  to  the  fact  that  the  pneumo-bacterium  is  anaerobe, 
as  well  as  aerobe.  Gas-bubbles  sometimes  appear  along 
the  puncture-canal.  The  gelatine  does  not  become  lique- 
fied. "When  cultivated  the  parasite  loses  its  capsule,  pre- 
senting itself  then  in  the  shape  of  a  naked  bacillus. 

Rabbits  and  guinea-pigs  prove  refractory  to  the  virus, 
but  when  a  pure  culture  is  injected  through  the  thorax 
into  the  lungs  of  mice,  a  process  resembling  croupous 
(genuine)  pneumonia  in  man  is  set  up.  In  this  artificial 
lesion  the  capsulatcd  pneumo-bacterium  can  be  demon- 
strated. 

Its  occurrence  in  the  rusty-colored  sputa  of  pneumonia 
is  comparatively  rare,  and  in  a  number  of  cases  it  is  en- 
tirely absent.  This  goes  to  show  that  it  is  of  no  diagnos- 
tic value.  On  the  whole,  it  is  very  doubtful  whether 
there  is  any  causal  relation  between  the  presence  of  the 
parasite  and  pneumonia.  Fried  lander's  methods  of  culti- 
vation and  inoculation  are  not  free  from  serious  objec- 
tions. Besides,  there  are  several  micro-organisms  which 
resemble  the  pneumo-bacterium,  and  which  are  found 
outside  of  any  pulmonary  lesions  ;  neither  its  form  (being 
enclosed  in  a  capsule)  nor  the  manner  of  growth  of  its 
colonies  (nail-shape)  is  characteristic.  The  identity  of 
the  "  bacillus  of  pneumonia,"  and  its  true  relation  to  the 
disease  in  which  it  is  found,  will  have  to  be  established 
by  future  investigations. 

Dilute  aqueous  solutions  of  gentian-violet  or  Bismarck- 
brown  stain  the  bacillus  in  pneumonic  sputa  satisfactorily. 
The  capsule  can  lie  plainly  seen.  Osmic  acid(l  to  100) also 
brings  out  the  capsule.  Very  dilute  watery  solution  of 
cosine  (twenty-four  hours)  gives  good  specimens.  By 
Gram's  method  the  bacillus  is  decolorized.  For  a  de- 
scription of  the  methods  employed  to  make  it  visible  in 
sections  of  lung-tissue,  see  vol.  iv.,  p.  765. 

The  clinical  course  of  pneumonia,  and  its  occasional 
endemic  and  epidemic  character,  suggested  its  infectious 
nature  long  ago,  but  nothing  definite  is  known  about  the 
habitat  of  the  virus  or  the  manner  in  which  it  enters 
the  system.  The  experience  of  Emmerich,  who  found 
the  bacteria  in  great  numbers  beneath  the  floor  of  a  hos- 
pital ward  in  which  cases  of  pneumonia  had  occurred, 
is,  at  present,  still  unique. 

In  the  present  state  of  our  knowledge  it  may  be  safely 
asserted  that  there  are  probably  a  number  of  organisms 
capable  of  producing  pneumonia.  We  know  that  asper- 
gillus  and  aetinomyecs  uive  rise  to  certain  forms  of  it. 
A..  Frankel  claims  to  have  found  the  cause  of  genuine 
croupous  pneumonia  in  a  bacillus  which  much  resembles 
that  of  Friedlander,  and  which  he  terms  bacillus  s<jiti<-n.i 
spuligenus.  This,  too,  is  surrounded  by  a  large,  well- 
marked  capsule.  The  bacillus pnt  wmonieus agilis (Schow) 
and  the  bacillus  psi  udo  pneumonicus  (Passet)  may  also  lie 
mentioned.  They  all  resemble,  but  are  not  identical  with, 
Friedliinder's  "pneumococcus."  L.  Bremer. 

PNEUMONIA,  IN  CHILDREN.  Synonyms.— Bron- 
cho-pneumonia, Catarrhal  Pneumonia.  Lobular  Pneu- 
monia, Capillary  Bronchitis,  Lung  Fever.  Inflammation 
of  the  Lungs,  Suffocative  Catarrh,  Catarrhal  Fever. 

Broncho-pneumonia  takes  its  name  from  the  anatomi- 
cal lesion,  a  lesion  which  is  constant,  and,  as  the  name 
indicates,  involves  the  bronchi  (bronchitis)  and  the  pa- 
renchyma of  the  lung  (pneumonitis).  It  is  preferred  by 
recent  writers  to  the  name  catarrhal  pneumonia,  since 
"catarrhal"  is  properly  applied  to  lesions  of  mucous 
membranes,  and,  whereas  it  would  be  applicable  to  the 
lesions  of  the  trachea  and   larger  bronchi,  it  would   not 
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apply  with  exactitude  to  the  smaller  bron<  hi,  and  oot  at 
all  to  the  pulmonary  parencbj  ma. 

capillary  bronchitis,  again,  expresses  only  part  of  the 
lesion,  for  though,  theoretically,  the  finer  bronchi  may 

Iiii ie  inflamed  without  the  inflammation  advancing  to 

the  alveoli,  ii  cannot  be  doubted  that  this  is  exceptional, 
and  practically  1b  not  met  with. 

To  call  it  lobular  pneumonia  would  be  to  give  it  a  name 
based  upon  the  distribution  of  the  lesion,  and  since  bron- 
cho-pneumonia may  easily  be  extensive  and  involve  the 
whole  of  a  lube,  this  name  would  give  rise  to  eonfu>ion. 

For  these  reasons  the  term  broncho-pneumonia  has 
been  considered  preferable.  The  remaining  synonyms 
are  nearly  obsolete, 

Bj  broncho  pneumonia  is  meant  that  form  of  inflam- 
mation of  the  fungs  most  common  in  the  extremes  of  life. 
Ii  is  occasionally  met  with  in  young  adults,  is  frequent 
in  old  age,  and  is  most  common  in  infancy  and  childhood, 
up  to  five  years  of  age.  Acute  general  bronchitis  and 
chronic  bronchitis,  and  those  diseases  in  the  young  natur- 
ally accompanied  by  bronchitis,  bave  for  a  natural  se- 
quence  parenchymatous  pneumonitis.  Its  most  frequent 
occurrence  is  as  a  Bequel  of  measles,  whooping-cough, 
rlel  fever,  or  diphtheria.  It  is  clinically  differentiated 
from  lobar  pneumonia  by  its  relation  to  the  catarrhal  in- 
flammation extending  into  the  finer  bronchi,  by  its  gradual 
onset,  its  irregular  fever  curve,  prolonged  course,  ab- 
si  ace  of  crisis,  and  by  its  slow  resolution. 

In  its  pathological  anatomj  it  is  characterized  by  the 
infiltrated  bronchi,  the  scattered  and  separate  centres  of 
inflammation,  and  by  the  fact  that  the  alveolar  contents 
are  foi  the  most  pari  cellular. 

Normal  Anatomy  of  the  Child's  Lung.— The  dis- 
cussion of  pneumonia  in  children  may  be  much  simpli- 
fied by  reflecting  at  theoutsel  upon  the  peculiar  anatomy 
.'i  the  child'-  lui 

The  pneumonia  of  children  is  unlike  that  of  adults  in 
its  clinical  features  and  in  its  pathological  anatomy,  and 
the  di  Here  nee  is  due  largely  to  anatomical  diversity.  This 
holds  more  Blrictly  true  up  to  the  third  year  of  life,  and 
it  usually  stamps  its  characteristics  upon  the  pathological 
anatomj  of  the  secondary  pneumoniae  up  to  the  fifth 

year. 

In  examining  the  lung  of  a  five-month  foetus  it  is 
found  that  the  bronchi  provide  the  most  of  its  air-space. 
The  bronchial  tree  has  at  the  tips  of  its  branches  bud-like 
dilatation-,  rudimentary  air-spaces.  Between  these  dila- 
tations, and  separating  them  from  each  other  and  making 
up  the  remaining  hulk  of  the  lung,  is  loose,  delicate  con- 
nective tissue,  so  thai  air  -paces  and  intervening  connec- 
tive tissue  are  about  equal  in  extent.  It  is  as  though  na- 
ture had  laid  out  a  bronchial  tree  of  generous  proportions 

at  the  out-et,  to  meet  the  demand-  of  new-born  existi  nee 
and  to  allow  for  itsslower  subsequent  growth.     On  the 

other  hand,  the  air  -pace-,  at    the  out-ct  mere  buds  at  the 

terminal  tip-  of  the  bronchi,  are  destined  to  push  their 
way  into  the  delicate  connective  tissue,  enlarge,  subdi- 
vide, and  finally,  in  early  adult  life,  occupy  all  the  avail- 
able -paee  at g  the  branches,  the  loose  connective  lis 

sue  coming  at  last  to  be  but  thin,  dense  hand-  constituting 
the  stroma.  This  serves  to  distribute  the  vascular  net- 
work, and  upon  this  ar,.  laid  the  close-fitting  epithelial 
linings  of  the  ail  spaces. 

In  the  five-month  foetus  the  air  spaces  and  connective- 
tissue  interspai  es  are  nearly  equal  in  extent     During  the 

first  year  of  life,  also,  the  alveolar  walls  are  thick,  am! 
contain  loosely  their  blood-vessels;  and  it  is  not  until 
the  fourth  or  fifth  year  that  this  development  assumes  the 

ripe    proportion    between    alveoli    and    bronchi,    and   the 

stroma  becomes  dense  and  binding,  n  straining  the  capil- 
laries as  in  adult  life. 

In  foetal  Hie.  again,  tin  mucous  membrane  lining  the 
bronchial  tubes  is  loosely  attached  to  the  muscular  walls. 
The  mucous  membrane  is  commonly  seen  lying  in  wavj 
folds  within  the  contractile  rinLr.  where  the  same  1. 
delicate  connective  tissue  is  seen  but  loosely  holding  the 
growing  tissues  together  in  infant  lite  the  underlying 
loose  tissue  gradually  binds  the  mucous  membrane  to  the 
til  in  i  muscular  tube,   and  from  this  time  it  keeps  pace 


in  its  growth  with   the  other  compact   tissues,  until,  in 
adult  life,  it  appears  as  dense  fibrous  hands. 

As  lias  been  said,  the  aerating  portion  of  the  lungs  de- 
velops as   bud  like  dilatations   at   the  tip.s  of  the  smallest 
bronchi.      These  dilatation-  push  their  way  into  the  stro- 
ma.    The  epithelium,  departing  from  the  columnar  type 
of  the  smaller  bronchi,  covers  the  new-made  walls  with 
flat  respiratory  epithelium.     From  this  primary  expan- 
sion, to  he  known  hereafter  as  air-passages,  put  off  .smaller 
branching  buds,  forming  secondary  divisions  or  alveoli 
with  their  infinite  ramifications.     At  birth  the  space 
been  economized,  and  the  loose  connective-tissue  stn 
of  the  foetal  lung  of  five  months  has  been  condensed  into 
rather  thick  alveolar  walls.     During  the  first  two  yi 
the  air-cells  have  not  attained  the  proportion  in  capacity 
which  exists  in  adults.     The  bronchial  tree  is  still  la 
in  proportion  to  the  dilating  and  multiplying  alveoli. 
Again,  the  air-spaces  developed   from  the  terminal  bron- 
chi have  covered  themselves  with  a  continuous  layer  of 
flat,  nucleated  epithelium.     In  its  subsequent  growth  in 
adult  life  it  is  believed  that  the  expanding  alveolus  does 
not  increase  it-  number  of  epithelia  to  cover  the  more 
tided  wall,  but  somewhat  enlarges  their  size,  and.  still 
further,  some  of  the  flattened  epithelia  lose  their  nuclei 
and  expand  to  form  large,  very  thin  plates,  called  r<  - 
ratory  epithelium. 

Another  feature  of  the  child's  lung-,  as  contrasted  with 
those  of  adults,  i-  the  behavior  of  the  blood  vessels.  Be- 
ing loosely  restrained  in  the  walls,  they  easily  become  dis- 
tended and  tortuous,  and  encroach  upon  the  cavity  of 
the  alveoli.  With  small  alveoli,  thick  walls,  and  abun- 
dant distribution  of  vessels,  it  is  easy  to  understand  1 
in  hypostasis,  distention  of  the  vessels  may  he  an  in; 
tant  factor  in  displacing  the  air  in  feeble  subjects  with 
weakened  respiratory  vigor  and  partially  obstructed  bron- 
chi. In  short,  the  lung  of  the  infant  differs  from  that  of 
the  adult  mainly  in  the  following  respects.  Proportion- 
ately, the  extent  of  bronchial  tubes  is  greater  than  that 
of  the  air-spaces,  i.t ..  air-passages  or  air-spaces  of  the  first 
order  or  division,  and  alveoli  or  air-cells  of  the  second 
order  or  ultimate  division.  The  connective-tissue  stroma 
is  likewise  in  greater  abundance,  and  tends  to  cellular 
proliferation.  The  .submucous  connective  tissue  of  the 
bronchi  is  loose  and  more  abundantly  supplied  with  nu- 
clei, and  i l  s  x  essels  are  loosely  held.  The  cells  lining  the 
air-spaces  form  a  continuous  layer.  The  alveoli  are  small, 
their  epithelia  proliferate  abundantly,  and  the  absorbents 
accomplish  their  work  slowly,  the  blood-vessels  playing 
a  more  important  role.  These  facts  are  to  be  borne  in 
mind  in  connection  with  the  bronchial  lesion  which 
-  -o  important  a  part  of  broncho-pneumonia. 

In  studying  the  lesions  of  the  child's  lung,  it  is  impor- 
tant to  bear  constantly  in  mind  these  anatomical  peculiar- 
ities of  bronchi  and  alveoli,  blood  vessels  and  connective 
tissue.  In  considering  tissues  so  little  removed  from  the 
embryonal  type,  it  must  not  be  forgotten  that  embryonal 
cells  tend  to  multiply  rapidly,  and  thus  appear  abun- 
dantly in  the  products  of  inflammation. 

A i uoiil;-  the  peculiarities  of  t lie  child's  lung  may  he  men- 
tioned the  regularity  with  which  the  bronchial  glands  are 
swollen  in  inflammatory  lesions,  and  the  frequency  with 
which  they  become  tuberculous. 

Anatomy,  and  the  pathological  changes  and  clinical 
observations  of  inflammations  of  the  lung,  unite  in  plac- 
ing approximately  the  lifth  year  of  life  as  the  time  at 
which  the  lung  becomes  adult 

Pathological  Anatomy.  —  Pneumonitis  has  regu- 
larly associated  with  it  bronchitis  and  tracheitis. 

The  common  procedure  is  for  the  inflammation  to  ad- 
vance from  the  larger  to  the  smaller  air-tubes,  thence 
irregularly  pushing  its  way  into  the  finest,  to  the  capil- 
lary bronchi,  and  communicating  its  inflammatory  pro- 
i ,  --  to  tin.  terminal  air-passages  and  alveoli. 

Iu  this  process  it  may  vary  in  the  rapidity  of  its  ad- 
vancement, from  an  almost  simultaneous  attack  upon 
the  different  element-,  to  a  gradual  invasion  occupying 
so\  era!  daj  -  or  w  eeks. 

It  may  advance  more  rapidly  along  certain  bronchi, 
and  so  involve  irregularly  and  successively  different  por- 
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tions  of  different  lobes  of  the  lungs,  or  it  may  select  cer- 
tain extensive  portions  and  thus  simulate  lobar  pneumo- 
nia. 

The  bronchi  may  be  severally  involved  with  a  few 
scattered  lobules  of  pulmonary  hepatization,  with  or 
without  atelectasis,  or  larger  scattered  masses  may  be 
made  up  of  adjacent  lobules,  or  it  may  be  diffused  and 
lobar  in  form. 

Whatever  the  extent  of  hepatization,  whatever  the 
time  occupied  in  its  course,  whatever  the  post-mortem 
appearances,  the  essential  lesion  is  bronchitis  with  pneu- 
monitis— broncho-pneumonia. 

To  longer  talk  about  "  capillary  bronchitis,"  or  to  give 
undue  importance  to  pulmonary  atelectasis,  is  to  take  a 
step  backward,  and  by  awkward  terms  to  evince  the  con- 
fusion existing  at  the  beginning  of  this  century.  Laen- 
nec  found  current  such  terms  as  acute  asthma,  paralysis 
of  the  lung,  suffocative  catarrh,  and  he  was  the  first  to 
place  the  consideration  of  broncho-pneumonia  on  a  cor- 
rect scientific,  pathological  basis. 

The  pneumonia  of  children,  whether  running  a  short 
course  and  giving  well-defined  symptoms  of  consolida- 
tion or  not,  is  anatomically  broncho-pneumonia. 

Whatever  subdivisions  made  use  of,  whatever  names 
applied,  mark  but  arbitrary  classification  for  conveni- 
ence of  description  and  reference. 

The  lungs  are  made  up  of  bronchi,  air-passages,  alve- 
oli, pulmonary  pleurae,  and  connective-tissue  stroma, 
containing  blood-vessels,  lymphatics,  and  nerves. 

In  broncho-pneumonia  all  these  elements  may  be  in- 
volved. 

Lesions  of  the  Bronchi. — The  lesions  of  broncho-pneu- 
monia ordinarily  include  catarrhal  inflammation  of  the 
trachea  and  bronchi.  This  process,  though  somewhat 
difficult  to  verify  in  its  first  steps,  is  believed  to  follow 
the  analogy  of  inflammation  of  mucous  membranes  else- 
where, and  to  begin  with  congestion  and  swelling  of  the 
mucous  membrane,  with  an  arrest  of  function  in  the 
glands.  The  next  step  manifests  itself  by  renewed  activ- 
ity, with  an  increase  in  the  quantity  and  change  in  the 
quality  of  the  products  of  the  glands.  An  abundant, 
colorless,  tenacious,  viscid  mucus  accumulates.  The 
congestion  diminishes,  the  superficial  swollen  epithelium 
becomes  detached,  pus  makes  its  appearance,  and  pos- 
sibly a  moderate  amount  of  blood  ;  a  variable  admixture 
of  these  elements  causes  the  secretions  to  vary  in  con- 
sistence and  color.  Predominance  of  mucus  gives  a 
tenacious,  stringy  sputum  which  may  exist  throughout 
the  bronchi.  Coherent  yellowish  masses  are  due  to  ex- 
cess of  pus.  If  blood  be  present  it  still  further  modifies 
the  color.  Later  the  purulent  sputum  becomes  thinner 
in  consistence,  still  yellow  and  froth}'.  After  death  the 
mucous  membrane  of  all  the  bronchi  is  usually  reddened, 
and  more  or  less  swollen  ;  it  may,  however,  be  pale  and 
sodden,  and  coated  with  muco-pus.  From  the  finest 
bronchi  can  be  expressed  creamy  pus  containing  fine  air- 
bubbles.  In  the  finest  bronchi,  in  addition,  there  is  nearly 
always  to  be  observed  a  most  characteristic  lesion,  viz., 
the  infiltration  of  the  bronchial  walls.  In  the  loose  con- 
nective tissue  between  the  mucous  membrane  and  the 
muscular  ring  already  spoken  of,  small  round  cells  ap- 
pear early  in  the  course  of  the  inflammation.  Small 
round  cells  infiltrate  all  the  elements  of  the  bronchial 
wall.  These  on  section  appear  light  gray,  having  the 
size  and  general  appearance  of  miliary  tubercles,  for 
which  they  may  be  easily  mistaken.  They  are,  however, 
more  uniformly  distributed  and  have  not  the  shining 
appearance  of  miliary  tubercles  usually  found  in  the 
child's  lung.  On  removing  a  thin,  clean  section  parallel 
with  the  base  of  the  lung  affected  with  broncho-pneu- 
monia, it  is  often  possible  to  see  distinctly  outlined  the 
infiltrated  terminal  branches  within  the  lobules  of  the 
lung.  A  fortunate  transverse  section  will  often  show 
the  terminal  infiltrated  bronchi  grouped  in  nicely  fitting 
threes  and  fours,  demonstrating  the  system  of  bronchial 
distribution.  These  rosettes  of  infiltrated  terminal 
bronchi  are  best  seen  in  the  early  stages  of  severe 
broncho-pneumonia  following  measles.  They  arc  trans- 
verse sections  of  the  ultimate  divisions  of  the  bronchi 


within  the  lobule,  congestion  of  the  surrounding  tissue 
serving  to  throw  into  relief  the  dull  gray  infiltrations. 

In  the  literature,  this  condition  of  the  bronchi  has  been 
given  such  awkward  names  as  to  lead  to  the  belief  that 
the  minute  condition  is  not  fully  understood.  Let  it  be 
remembered  that  uniformly  distributed  grayish  masses 
in  a  lung  can  mean  but  one  tiling,  viz. ,  infiltrated 
bronchi.  In  fact,  the  grayish  appearance  of  a  solid  lung 
usually  means  pus. 

Dilatation  of  the  Bronchi.  When  broncho-pneumonia 
js  acute  and  intense,  and  accompanied  by  abundant  se- 
cretion, there  is  usually  dilatation  of  the  smaller  bronchi. 
This  is  for  the  most  part  fusiform,  involving  many 
branches,  and  generally  appears  in  the  lower  lobes  of  the 
two  lungs.  Tins  condition  appears  most  plainly  in  lungs 
carefully  washed,  or,  still  better,  hardened  in  alcohol. 
Dilatation  may  be  fusiform  or  saccular,  the  cavities  often 
being  a  centimetre  in  diameter.  Dilatation  of  the  bron- 
chi is  associated  with  three  conditions  :  (1)  weakened 
bronchial  walls  ;  (2)  abundant  secretion  within  the  bron- 
chi ;  (3)  impermeable  tissue  surrounding  them. 

Dilatation  is  due  to  the  infiltration  and  weakening  of 
the  walls,  and  a  consequent  loss  of  contractility,  the 
abundant  secretion  being  forced  by  each  inspiratory 
thrust,  from  larger  to  smaller  bronchi,  at  the  same  time 
that  air  is  not  able  to  enter  the  surrounding  partially  col- 
lapsed portions.  It  is  believed  to  be  more  common  in 
-very  young  children  and  in  those  enfeebled  by  preceding 
disease.  It  occurs  most  frequently  after  the  fifth  day  of 
the  disease,  and  in  children  between  the  ages  of  three 
and  five  years.  These  dilatations  are  mechanical,  acute, 
and  wholly  disappear  on  the  recovery  of  the  patient. 

"We  have  then  an  ordinary  catarrhal  inflammation  in  the 
mucous  membrane  of  the  trachea,  and  of  the  larger  and 
medium-sized  bronchi.  In  the  bronchi  of  the  smallest  size 
the  character  of  the  inflammation  is  different.  Here  the 
calibre  of  the  bronchus  becomes  narrowed,  the  mucous 
glands  are  less  frequent  or  wanting,  the  mucous  mem- 
brane in  its  development  lias  lost  its  characteristic  co- 
lumnar epithelium,  and  is  in  part  replaced  by  flat  respira- 
tory epithelium  similar  to  that  in  the  air-passages  and 
alveoli,  and  the  membrane,  partly  mucous  and  partly 
respiratory,  is  found  loosely  attached  to  the  walls  by 
connective  tissue  of  the  embryonal  type.  The  inflamma- 
tion which  above  has  expended  itself  superficially,  here 
invades  the  deeper  tissues.  Small,  round,  nucleated  cells 
known  as  embryonal  cells,  appear  and  tightly  pack  the 
loose  tissue  between  the  epithelial  lining  and  the  elastic 
bronchial  wall.  In  addition  there  is  congestion  of  the 
bronchial  vessels,  swelling  of  the  epithelial  lining  takes 
place,  and  the  lumen  of  the  tube,  thus  narrowed  and  rig- 
idly maintained,  is  filled  with  abundant  pus. 

Every  portion  of  the  wall  is  infiltrated,  the  connective 
tissue  without  the  muscular  layer  being  affected  in  a 
similar  manner  to  that  within  (Plate  XXVI.). 

Lesions  of  tin'  Parenchyma. — "Capillary  bronchitis." 
By  this  term  we  mean  an  early  stage  of  broncho-pneu- 
monia, in  which  the  lesions  arc  yet  mainly  of  the  bronchi. 

Capillary  bronchitis  is  a  misleading  name,  as  has  been 
maintained  above.  It  is  believed  by  the  writer  that  in- 
flammation of  the  finer  bronchi  virtually  does  not  exist 
apart  from  parenchymatous  changes.  The  term  capillary 
bronchitis  is,  however,  time-honored,  and,  having  defined 
it,  we  will  use  it.  It  is  here  employed  to  designate  the 
early  stage  of  broncho-pneumonia,  in  which  the  lesion  is 
mainly  of  the  bronchi.  There  are  ordinarily  scattered 
lobules  of  consolidation,  and  the  microscope  reveals  im- 
portant parenchymatous  changes.  To  class  the  lesion  as  a 
bronchitis  would  be  misleading.  It  is  here  placed  under 
bronchopneumonia,  among  parenchymatous  changes. 

The  finest  bronchi  are  infiltrated  and  contain  pus,  as 
described  above.  In  addition  to  this  there  is  inflamma- 
tion of  the  parenchymatous  tissue  of  the  organ,  paren- 
chymatous pneumonitis.  Nothing  can  better  illustrate 
this  lesion  than  the  recital  of  a  rather  unusual  case  of 
broncho-pneumonia  following  measles.  The  duration  of 
the  disease,  SO  far  as  could  be  determined,  was  twenty 
hours.  During  the  second  day  of  the  eruption  the  tem- 
perature suddenly  and  abruptly  rose  to  106    P.,  the  fever 


727 


I'm  ii  moil  la 
I'lirn  lilonla. 


REFERENt  E   HANDBOOK    OP   THE   MEDICAL   SCEENt  ES. 


being  accompanied  bj  convulsions  and  a  aoea. 

\ in  i ■  di : 1 1 1 1  the  pleura?  of  both  lung  ry,  lustre- 

less, and  "  sand-papered '  o  i  the  whole  extent. 

There  were  no  pellicles  of  Bbrin,  and  no  collection  of 
serum  in  the  cavities.     <»n  openii  rax  the  Bize  of 

the  lungs  did  nol  diminish  bj  escape  of  contained  ;iir. 
To  the  finger  the  sensation  was  uniformly  doughy,  and 
there  was  no  consolidation.     Aloi  ti  rior  mai 

the  consistence  \n  :i ^  slightly  firmer,  and  the  color  purple. 

On  section  the  lung  was  found  markedly  (Edematous, 
the  posterior  purple  area  was  due  to  hypi  tion, 

and  tin-  larger  bronchi  contained  tenacious  muco-pus  lying 
upon  u  reddened  and  swolli  n  mucous  membrane.  From 
the  smaller  bronchi,  when  they  were  compressed,  thick, 
crearxn  pus  escaped.  Bo  far  this  gross  lesion  showed  no 
consolidation,  I  niformly  distributed  over  the  cul  Bur- 
face  were  to  bi  Been  small  opaque,  grayish  bodies, 
rounded  or  stellate,  about  the  Bize  ol  a  millet-seed. 
These  were  more  marked  and  better  seen  in  the  lower 
lobe  Mini  posterior  portion  of  the  upper,  especially  in  the 
area  of  bypostatic  congestion,  in  contrast  with  the  fa- 
vorable background.  On  removing  a  thin  section  from 
the  base,  or  a  thin  superficial  Bection  from  the  lateral  sur- 
face, these  -.mall  opaque  bodies  were  Been  in  many  places 
roup  themselves  into  closely-fitting  threes  or  twos, 
and  to  be  encircled  by  a  congested  zone,  and,  at  a  little 
distance,  by  the  lobular  Beptum.  The  microscope  de- 
monstrated the  opaque  bodies  to  be  infiltrated  bronchi, 
and  the  appearance  of  grouping  to  be  due  to  the  fact  that 
a  transverse  section  of  branching  intra-lobular  bronchi- 
oles bad  been  made. 

Further,  as  to  the  condition  of  pulmonary  tissue,  the 
alveoli  contained  proliferated  epithelium,  swollen  and 
detached,  and  swollen  and  undetached  epithelium  and 
pus  The  blood  vessels  were  engorged  in  the  dependent 
portions 

This  may  pass  for  a  typical  example  of  so-called  capil- 
lary bronchitis,  and  yet  there  was  beginning  extensive 
pleurisy  over  both  lungs,  and  unmistakable  beginning 
pneumonitis.  The  symptoms  were  those  described  as 
capillary  bronchitis.  The  appearances  on  gross  inspec- 
tion of  the  lung  might  well  have  been  characterized  by 
the  same  name,  bul  the  microscope  revealed  very  im- 
portanl  changes  in  the  parenchyma. 

Atelectasis  Co  ■  Vatal  State.  These  names  indi- 
cate the  differenl  grades  of  a  condition  of  lung  frequent- 
ly accompanying  broncho-pneumonia.  The  conditions 
producing  it  are  the  presence  of  tenacious  muco-pus  in  the 
bronchi  and  enfeebled  respiratory  power.  A  tenac 
plug  becomes  wedged  into  a  small  bronchus.  Each  in- 
spiration thrusts  it  farther  into  the  narrowing  tube.  Ex- 
piration and  coughing  may  displace  ii  for  the  moment, 
hut  ai  the  beginning  of  inspiration  it  again  blocks  the 
passage,  bo  rolling  back  and  forth  in  the  manner  of  a 
ball  valve,  excluding  all  further  entrance  of  air.  There 
soon  comes  a  time  when  expiration  lias  not  the  power  to 
dislodge  the  plug,  and  the  air  beyond  it  remains  impris- 
oned. Even  yel  coughing  may  force  air  past  the  plug, 
which  again  is  forced  back  into  the  orifice,  and  the  alve- 
oli having  paried  with  air  and  received  none  in  return. 
have  less  atmospheric  pressure  within.  The  blood-ves- 
sels dilate,  the  walls  pariialh  collapse,  the  remaining 
air  is  absorbed,  exudation  of  serum  take-  its  place,  and 
proliferated  cells  and  leucocytes  gradually  restore  the 
equilibrium. 

Atelectasis  is  commonly  symmetrical,  affecting  th 
>r  margin  of  both  lower  lobes,  bul  it  nay  be  seen  in 
irregular,  scattered  area-  in  the  posterior  portion  of  the 
uppi  and  along  the  f  iwer  margin  of  the  mil 

lobe  of  the  rijht  lung  and  the  tongue-like  proci  ss  of  the 
I-  surface  is  Bmooth  and  shining,  its  extent  defi- 
nitely outlined  by  iis  violet  color  and  sunken  surface  ;  on 
manipulation  it  is  flabby,  but  mi  tlerately  firm,  nol  fran- 
gible. On  Bection  dark  fluid  Mood  escapes  from  the  en 
gorged  vessels  ;  the  surface  i-  smooth,  with  occasional 
lobules  projecting  above  ii  and  having  a  granular  ap- 
pearance. Prom  the  smallest  bronchi  can  he  pressed 
out  .  I.  nny  pus  Portions  carefully  removed  are  found 
devoid  of  air  and  .-ink  in  water.     When  examined   un- 


der the  microscope  the  following  condition-  are  found: 
The  bronchi  are  tilled  with  pu-  and  swollen  and  de- 
tached epithelium,  the  walls  of  the  finest  bronchi 
infiltrated,  The  neighboring  alveoli  an-  partially  col- 
lapsed, the  remaining  capacit)  being  tilled  with  swollen 
and  proliferated  epithelium  and  pus-cells,  the  blood 

dilated,  tortuous,  and  gorged  with  blood,  occupying 
moie   than   their   normal    Bpace.      Here   and   there 
found  hepatized  lobules. 

The  anatomical  diagnosis  i-.  then,  broncho-pneumonia 
with  associated  atelectasis.     The  collapse  i-  accessory. 

The  rob-  played  by  collapse  in  pneumonia  of  children 
ha-  been  variously  estimated,  ami  the  condition  vari- 
ously  defined.  In  this  article  it  i-  <  onsidered  an  accom- 
paniment, and  not   a   Stage,  of  i  In  It   ma-. 

i'urihi  r  added  that  th ily  satisfactory  test  of  this  • 

dition  is  furnished  by  the  micro-cope,  although  there  is 
another  which  i-  confidently  recommended  and  widely 
adopted,  viz.,  passing  air,  under  gentle  pressure,  into 
the  affected  portion,  when  the  collapsed  lobules  become 
inflated  while  hepatized  lobules  remain  unaffected. 

The  practice  of  inflating  a  lung  at  the  autopsy-table 
by  passing  a  pipe  into  the  main  bronchus  ami  blowing 
gently  upon  it,  is  crude  in  the  extreme,  and  has  led  to 
much  confusion.  I  have  never  seen  a  case  of  atelectasis 
that  would  not  yield  to  the  gentle  inflation,  neither  have 
I  ever  tailed  in  atelectic  ana-  to  find  abundant  evidence 
of  an  inflammatory  process,  both  in  the  capillary  bron- 
chi and  air  pa—a-es  and  in  the  alveoli.  In  a  lung  re- 
moved from  the  thorax  it  is  easy  to  see  how  air  can  be 
forced  through  the  obstructing  plug,  and  fill  out  tie 
maining  capacity  of  the  partially  collapsed  alveolus. 
This  condition  is  common  in  the  course  of  laryng 
diphtheria  with  suffocative  symptoms.  In  such  lungs  it 
i-  often  possible  to  re-tore  the  rose  color  by  inflation,  but 
this  is  deeper  red  than  normal,  and  scattered  along  the 
posterior  margin  are  impermeable  hepatized  lobules, 

<  'arnification  i-  a  name  well  adapted  to  a  form  of  pneu- 
monia of  slow  development,  found  most  often  in  en- 
feebled subjects.  Camified  lung  has  a  constant  lesion, 
viz.,  inflamed  and  infiltrated  bronchi.  To  this  is  added 
the  important  part  played  by  the  blood-vi  thet 

with  partial  collapse  and  the  presence  of  the  products  of 
inflammation  in  the  alveoli. 

1 1  -  usual  location  is  along  the  posterior  portion  of  both 
lower  lobes,  though  yet  it  is  very  common  to  find  it 
involving  the  entire  posterior  margin  of  both  lungs  and 
the  lingula.  In  many  case-,  when  the  child  is  allowed 
to  rest  much  upon  his  back,  it  attains  an  uniform  hori- 
level  in  both  lungs. 

eebled    respiratory    power,    recumbent     position, 
gravity,  and  hypostasis  have  long  explained  this  condi- 

tii  n.      To    this  may  be  added    another   element.        From 
the  root  of  the  lungs, after  the  di\ i-ion  of  the  main  bron- 
chus, one  of  the  largest  branches  passes  to  the  lower  lobe 
in  a  line  nearly  parallel  to  the  posterior  margin,  gn 
olT  at  frequent  intervals  branches  to  the  dependent  1-. 
tissue.     Still  another  large  branch  passes  from  the 
to  the  lower  posterior  portion  of  the  upper  lobe.     It  is 

Mint,    from  the  study   of  a   section  with  the  sul 
lying  on  his  back,  that  these  two  important  bronchi  are 
prepared  to  carry,  by  gravity,  fluid  i  from  the 

trachea  and  main   bronchi,  for  they  are  so   situated  as  to 

a  the  drain  of  the  main  respiratory  tubes.  The  con- 
ditions, too,  are  favorable—dorsal  decubitus,  enfeebled 
respiratory  power,  partial  or  complete  inactivity  of  the 
dependent  ]  ortions  of  the  lungs,  gravity,  and  obstru 
bronchi,  working  side  by  side  with  engorged  vessels, 
hypostasis,  collapse,  and  congestion. 

Camified  lung  contains  in  it-  alveoli  and  air-pas 
and  small  bronchi  well-marked  evidei  pneumo- 

nitis as  well  as  bronchitis.  Ii-  pleural  surface  is  smooth 
and  shining,  depressed  or  level  with  the  surrounding 
tissues,  dark  violet  to  dark  mahogany  in  color,  with  oc- 
casionally puuetate  haemorrhages  nsistence  firm 
but  flabby— like  that  of  muscle.  lis  cut  surface  is'of 
the  same  color,  is  smooth,  not  granular,  uniformly  level ; 
dark  fluid  blood  pours  from  the  cut  vessels,  and  creamy 
pus  may  be  expressed  from  the  bronchi ;  to  the  fingers 
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it  feels  spongy,  is  not  easily  lorn,  and  is  nol  frangible. 

On  inflation,  air  may  be  made  to  enter  slowly  and  irregu- 
larly, distending  the  remaining  possible  space  in  the 
lobules.  Even  then^it  does  not  return  to  the  light  rose- 
color  of  the  anterior  portions  of  the  lobes. 

Camiricd  lung  has,  in  common  with  atelectasis,  con- 
gested vessels,  giving  to  it  the  dark  violet-color.  It, 
however,  lias  within  its  air-spaces  more  alum. lant  prod- 
ucts of  inflammation,  giving  it  a  firm,  muscle-like  feel- 
ing. The  development  is  slow  ;  its  air-spaces  contain  in 
excess  large  swollen  epithelia. 

Hepatization. — Instead  of  the  firm,  flabby,  muscle-like 
consistence  of  carnification,  with  the  air-spaces  partly 
filled  with  products  of  a  slow  inflammatory  process,  and 
the  vessels  laden  with  blood,  we  come  now'  to  a  result  of 
active  proliferation.  The  lung  is  no  longer  flabby.  Its 
surface  is  raised  and  firm.  Its  air-passages  and  alveoli  are 
filled  and  distended  with  large  and  small  cells  and  fibrin. 
Its  connective  tissue  in  bronchi  and  septa  is  infiltrated 
with  serous  fluid  and  small  round  cells.  Its  con- 
sistence is  firm,  frangible,  liver-like.  The  pleura 
does  not  escape.  It  overlies  an  acute  process  in 
the  lung-tissue.  Over  the  hepatized  tissue  it 
takes  on  the  behavior  of  serous  membranes,  and 
its  smooth  surface  becomes  covered  with  a  fine 
pellicle  of  coagulated  fibrin  entangling  pus-cells 
in  its  meshes.  It  should  not  be  for- 
gotten that  bronchitis  is  an  insepara-  § 
ble  accompaniment  of  this  hepatiza- 
tion. 

It  is  very  difficult  to  learn   from 
post-mortem  studies  the  role  played 
by  acute  attacks  of  congestion.     Ac- 
tive  hyperemia   of   a  part   may 
easily  dissipate  itself  through  the 
relaxed  vessels  after  death,   and 
leave  little  or  no  trace.     By  ex- 
periments it  has  been  proved  that 
injected  capillaries,  ramifying  in 
the  walls  of  the  alveoli,  can  dis- 
place air  from  the  lung  to  a  con- 
siderable  extent ;   and,    contrari- 
wise,   that   forcing  air  into    the 
alveoli  removes  blood  from   the 
overdistended  capillaries. 

Hepatized  lung,  not  overlaid 
with  pleurisy,  has  a  color  of  ma- 
hogany-brown, the  tint  varying 
somewhat  with  the  contained 
blood,  or  marbled  by  the  presence 
of  pus.  Its  consistence  is  com- 
pact, firm,  friable,  easily  broken 
down  under  the  pressure  of  the  fingers.  The  fibres 
of  the  stroma  are  everywhere  parted  and  filled  in 
with  small  spheroidal  cells.  On  seel  ion  the  appear- 
ances are  the  same.  The  knife  separates  the  fiver- 
like substance  with  facility.  The  color  is  dark  ma- 
hogany or  marbled  with  gray  ;  the  tissue  is  scarcely 
moist,  only  a  small  amount  of  dark  blood  escaping  from 
the  open  vessels.  The  surface  is  smooth  or  finely  granu- 
lar— not,  however,  so  coarsely  granular  as  in  adults, 
where,  in  addition  to  cellular  elements,  there  is  a  large 
amount  of  fibrin.  The  infiltrated  bronchi  are  no  longer 
outlined  against  the  surrounding  congested  tissue,  but 
are  fused  into  the  neighboring  infiltration  and  held  firmly 
in  the  consolidated  mass. 

These  disseminated  masses  of  hepatization  are  sur- 
rounded ordinarily  by  congested  ami  oedematous  spongy 
lung,  iu  which  can  be  seen  in  lib  rated  bronchi,  [n  short, 
a  commingling,  side  by  side,  of  all  the  pneumonic  pro- 
cesses can,  not  infrequently,  be  demonstrated. 

For  purposes  of  study  it  is  convenient  to  divide  bron- 
cho-pneumonia with  hepatization  into  (1)  Disseminated 
and  (2)  Lobar. 

1.  Disseminated  Bnmrho-jmemnoiritt. — The  catarrhal 
inflammation  of  the  trachea  and  bronchi  may  advance  ir- 
regularly, and  invade  the  capillary  bronchi  irregularly, 
lighting  up  inflammation  in  scattered  lobules  or  groups 
of  lobules.    Here,  again,  gravity  carries  the  secretions  in- 


to the  two  main  branches  of  the  bronchial  tree,  which, 
according  to  the   position   of  the  child,  lead  to  the    lower 

lobes  or  to  the  posterior  portions  of  both  lower  and  up- 
per. The  most  common  location  is  in  the  lower  lobes, 
irregularly  distributed,     Frequently,  in  addition,  there  is 

a  small  mass  in  the  posterior  porti< f  the  upper  lobe. 

Ii  is,  however,  nol  unusual  to  find  scattered  masses  of 
varying  size  elsewhere.     A  verycommon  seal  of  isolated 

pneumonia,  having  somewhat  dill'erciit  phj  sical  features, 
however,  is  the  tongue-like  process  of  the  upper  : 
fhe  left  lung — the  lingula. 

Under  atelectasis  it  lias  been  said  (hat  the  portions  of 
lung  of  least  mobility  in  respiration,  such  as  the  lingula, 
are  the  earliest  to  sutler  when,  in  consequence  of  bron- 
chitis, their  inflation  is  imperfect.  So,  too,  hepatization 
appears  here  frequently,  having    peculiar    features.      Its 
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-Broncho-pnenmonia  in  a  Child,  showing  Air-vesicles  in  Diffuse  Hepa- 
tization.    (Delafield  ami  Prudden.) 

color  is  mahogany-brown  ;  its  surface  is  even  with  the 
surrounding  tissue,  but  not  smooth.  It  is  nodular  or 
mammillated.  Its  lobular  divisions  are  distinct,  often 
exaggerated,  the  nodules  corresponding  to  the  centn  a  of 

the  lobules.  On  section  the  lobules  are  seen  equally  dis- 
tinct, and  the  septa  broadened  as  though  the  lobule  had 
shrunken,  drawmg  apart  the  tissues  of  the  septum.  In 
the  centre  of  the  lobule  a  drop  of  pus  oozes  forth  from 
the  mouth  of  the  cut  bronchiole,  and  about  it  is  hepatiza- 
tion. The  microscope  shows  much  infiltration  of  the 
bronchus,  and  pus  in  its  lumen,  while  within  the  alveoli 
and  air-passages  arc  pus  and  swollen  cells.  Several  of 
its  features  lend  themselves  to  the  conclusion  that  tally- 
in  its  pathological  change  this  portion  of  the  lung  be- 
came collapsed,  and  that  the  products  of  inflammation 
subsequently  tilled  out  much  of  its  capacity,  and  the  ex- 
cess of  blood  iii  the  \essels  retired  before  its  accumula- 
tion. 

The  hepatized   masses  disseminated  through  the   lumrs 

are  devoid  of  air,  cannot  be  artificially  inflated,  and,  when 
carefully  removed,  sink  immediately  in  water. 
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The  histological  examination  <>f  fully  developed  bron- 
cho-pneumonia shows  thai  all  the  tissues  have  been  in- 
volved. 

Tin-  bronchi  contain  small  Bpheroidal,  nucleated  cells, 
small  cells  In  various  Btages  of  degeneration,  desquamat- 
ed, Bwollen  epithelium,  and  granular  matter.  The  mu- 
cous membrane  is  swollen.  Its  superficial  layer  of  epi- 
thelium may  lie  partly  or  whollj  detached,  Subjacent 
layers  are  separated  and  Infiltrated  with  -mall  Bpheroidal, 
mononucleated  cells.  The  connective  tissue  beneath  the 
epithelial  layer  is  closely  packed  with  small  spheroidal 
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Fio.  S968.  Pan  of  tbe  Wall  of  ■  Bronohm  .  I.  Vmlar  Pneumonia  of  f'liil- 
dren,  showing  Section  ol  Infiltrated  Bronchial  Wall,  x  860  diam- 
eters,   il  pom  Delafleld.) 

cells.  The  same  is  true  of  the  connective  tissue  without 
the  muscular  ring.  lis  fibres  are  every  where  separated 
bj  the  Bame small  cells,  whether  leucocytes  or  prolifer- 
ated connective  tissue  cells.  The  abundanl  struma  of  the 
child's  lung,  the  connective-tissue  framework,  Is  infiltrat- 
ed, and  forms  a  distinct  separation  of  the  lobules  and 
ips  of  lobules  and  alveolar  walls,  [n  addition  to  or- 
dinary diffuse  infiltration,  the  septa  have  within  their 
lymphatic  spaces  «  stensive  collections  of  cells  and  serous 
fluid. 
The  intra  alveolar  products  of  inflammation  are.  as  has 

been  repeatedly  -aid.  mostly  cellular.     There  are  present 

rial  cpiihelia,  similar  to  those  adherent  to  the  alve- 


olar walls,  large  Bwollen  spheroidal  and  polygonal  cells, 
small    round   spheroidal   cells   mononucleated,    and 
of  like  size  with  nucleus  broken  down,  to  which  is  com- 
monly given,  in  medical  pathology,  the  name  of  pus.    In 
addition   there   is   in    many  lungs,    in   scattered   portions 
fibrin.     This  may  exist  throughout  the  extent  of  thi 
solidation,  and  may  be  extensive  in  amount,  or  it  may  be 
small   in  amount  and  present  only   in  scattered  regions, 
Ik  extent  is  never  bo  greal  as  in  the  pneumonia  of  adults, 
and  in  many  case- it  Is  absent.    The  blood-vessels  so  richly 
distributed  in  the  bronchial  and  alveolar  walls  dilate,  be- 
COme  distended,  tortuous,  and  looped,  and  occupy 
Biderable   portion   of  the  consolidated   mass.      Granular 
matter  and  serous  fluid  make  up  the  remaining  elements 
of  consolidation. 

Tissues  wholly  infiltrated  have  a  liver-like  feeling,  ami, 
like  the  liver,  have  a  stroma  packed  to  its  utmost  with 
cells.  When  subjected  to  pressure  of  the  point  of  the 
finger,  the  tissue  gives  way.  as  would  frangible  liver-tis- 
sue, and  allows  the  finger  to  enter. 

The  bronchial  glands  are  ordinarily  swollen,  congest- 
ed, and  in  a  condition  of  hyperplasia.  It  is  not  infre- 
quent to  find  in  them  miliary  tubercles — even  when  these 
are  not  found  elsewhere. 

2.  Lobar  Hepatization. — Here  we  have  a  picture  not 
unlike  that  presented  by  the  lobar  pneumonia  of  adults. 
The  distribution  of  the  hepatization  i-  lobar.  It  may 
occupy  an  (lit ire  lobe,  usually  the  lower  lobe  of  both 
sides  or  of  either  side.  It  may  also,  and  frequently  does, 
in  addition,  affect  the  posterior  portion  of  the  upper  lobe. 
It  is  commonly  developed  later  than  the  bronchitis,  but, 
clinically,  many  cases  appear  to  indicate  that  the  pneu- 
monia is  diffuse  and  involves  all  the  tissues  simultane- 
ously.     In  such  cases  the  bronchi  are  infiltrated  and  the 

hepatization  rapidly  becomes  complete. 

The  pleura  may  have  the  following  appearances:  It 
may  be  dull,  lustreless,  "--and  papered"  in  appearance, 
or  covered  with  a  delicate  pellicle,  or  coated  with  a  dis- 
tinct layer  of  fibrin,  or  even  well-marked  exudation  may 
be  present,  the  lesion  then  deserving  the  name  pleuro- 
pneumonia. The  color  of  the  lung  is  uniform,  varying 
from  a  dark  mahogany  to  a  dark  violet,  or  it  may  be 
marbled.  The  limits  of  the  lesion  are  not  definite.  It 
usually  does  not  involve  the  whole  lobe,  the  anterior  por- 
tion commonly  escaping.  The  cut  surface  is  smooth, 
scarcely  moist,  dark  blood  flowing  from  the  open  mouths 
of  the  vessels.  It  is  not  distinctly  granular,  like  the  cut 
surface  of  the  lung  in  the  lobar  pneumonia  of  adults. 
There  is  fibrin  in  each,  but  the  child's  lung  has  much 
less,  and  by  no  mean-  enough  to  mass  the  contents  of  the 
air-spaces  into  fibrinous  plugs.  <  >n  pressure  frothy  muco- 
pus  ex  apes  from  the  bronchi.  Such  lungs  have  most  of 
the  gross  appearances  of  the  lobar  pneumonia  of  adults. 
However,  there  are  to  be  found,  here  and  there  through- 
out the  organ,  lobules  or  groups  of  lobules  still  aerated, 
and  in  the  lingula  and  sharp  edges  a  condition  of  carnifi- 
cation  may  be  noted.  Many  lungs  exhibit  in  different 
parts  types  of  all  the  stages  and  characteristics  of  bron- 
chi i  pneumonia  here  described. 

The  presence  of  fibrin  again  likens  the  condition  to 
lobar  pneumonia  of  adults,  but  the  fibrin  is  seldom  so 
abundant,  and  the  cellular  element  predominates;  the 
br hi  are  infiltrated,  pus  separates  the  layers  of  con- 
nective-tissue septa  and  forms  large  collections,  and 
infiltration  of  the  walls  of  the  air-passages  and  alveoli 
is  added  to  the  former  pictures.  Here,  again,  we  find 
pus  and  large  round  nucleated  cells  in  the  alveoli,  pus 
in  the  bronchi,  swollen  cells  yet  undctached  from  t lie 
alveolar  walls,  and  congested  vessels,  but  not  the  tortu- 
ou-.  distended  vessels  described  with  carnified  lung.  Here. 
again,  fusiform  dilatation  of  the  bronchi  is  frequently 
found.  The  mucous  membrane  is  reddened,  and  its  -ur- 
face  is  covered  with  thick  muco-pus  in  the  larger  and 
medium-sized  bronchi,  and  with  pus  ill  the  smallest. 
These  dilatations  are  widely  distributed  in  the  lower  lobes, 
but  they  are  not  excessive  in  size.  They  may  closely 
simulate  abscess,  and  have  often  been  SO  named.  The 
microscope,  however,  shows  the  remains  of  a  thinned 
wall  continuous  with  the  bronchus. 
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The  hepatized  lobe  is  moderately  distended,  its  sur- 
face is  raised  or  level  with  the  surrounding  normal  lung- 
tissue.  Its  color  may  depart  from  the  usual  brown 
and  be  dull  gray  or  mottled.  Excess  of  pus  in  the 
alveoli,  in  the  inter-lobular  septa,  in  the  bronchi  and  bron- 
chial connective  tissue,  may  express  the  blood  from  the 
vessels,  as  in  the  artificial  experiments  referred  to,  and 
distend  the  surface  above  the  neighboring  tissue.  The 
microscope  shows  pus  everywhere.  In  the  lymphatic 
spaces  it  may  be  gathered  in  pools.  With  this  bark- 
ground,  the  infiltrated  oronchi  have  no  contrasting  color, 
and  thus  to  the  naked  eye  exhibit  no  marked  lesion.  It 
would  seem  as  though  the  process  were  sudden  and 
diffuse.  In  general  the  description  of  the  hepatized 
masses  in  disseminated  pneumonia  will  answer  for  the 
description  of  the  mass  of  lobar  distribution. 

Here,  again,  I  desire  to  repeat  that  the  pneumonia  of 
childhood,  and  by  that  I  mean  of  children  under  three 
years  of  age,  and  at  most  under  five  years,  is  unlike  the 
pneumonia  of  adults.  The  tissues  of  the  child  are  more 
nearly  embryonal  and  tend  to  cell  proliferation  ;  the 
connective-tissue  stroma  is  abundant  and  disposed  to 
infiltration  by  proliferation  of  its  own  cells  and  by  the 
presence  of  leucocytes,  and  the  bronchi  are  in  excess. 
The  blood-vessels  are  but  loosely  held  in  the  alveolar 
walls,  and  play  a  part  which  has  no  likeness  in  the  morbid 
anatomy  of  adults  except  in  the  lung  of  heart-disease. 
They  assume  the  looped  and  snarled  condition  in  both. 

Tins  contribution  is  written  after  an  experience  of  from 
five  hundred  to  six  hundred  autopsies  on  children  dying 
of  pneumonia,  and  in  the  midst  of  an  extensive  and  fatal 
epidemic  of  measles  and  broncho-pneumonia  in  the  lar- 
gest children's  hospital  in  this  city  ;  and  these  anatomical 
characters  of  the  disease  have  been  observed  with  care 
and  amply  verified  by  competent  observers. 

Resolution. — The  pneumonia  of  childhood  has  no  dis- 
tinct stages  corresponding  to  those  of  so-called  croupous 
pneumonia  of  adults.  It  develops  by  irregular  invasions 
of  successive  portions  of  lungs.  In  like  manner  it 
resolves.  The  consolidated  mass  may  easily  contain  all 
the  stages  commingled,  and  the  mottled  appearance  so 
often  referred  to  may  he  caused  by  the  presence  of 
lobules  of  gray  and  red  hepatization  lying  sid<_  by  side. 
It  is  easy  to  see  that  there  is  then  no  distinct  stage  of 
gray  hepatization.  In  the  lobar  pneumonia  of  adults  the 
librin  is  the  first  element  to  disintegrate  and  be  absorbed, 
the  cellular  element  the  last.  In  broncho-pneumonia, 
where  the  product  of  inflammation  is  mostly  cellular,  it 
is  not  surprising  that  resolution  and  absorption  are  slow 
— and  such  is  the  fact.  In  the  broncho-pneumonia  of 
children  there  is  no  well-defined  stage  of  resolution. 

Many  children  dying  of  acute  pneumonia  at  the  age  of 
two  to  three  years  reveal  firm  old  adhesions,  relics  of 
former  pneumonias.  The  apices  of  these  lungs  show  no 
sign  of  persistent  lesion,  and  the  bronchial  glands  are 
affected  only  by  the  recent  inflammation.  Recovery  is 
slow,  even  in  favorable  cases,  the  infiltrated  bronchi  be- 
ing the  last  to  return  to  the  normal  standard. 

Chronic  Broncko-pneumonia. — Instead  of  resolution 
and  a  slow  return  to  normal,  the  pneumonia  may  per- 
sist. The  proliferated  cells  take  part  in  the  formation  of 
new  connective  tissue,  cicatricial  tissue,  and  thus  cause 
permanent  thickening.  The  infiltrated  septa  reaching  to 
the  pleura  and  the  alveolar  walls  of  certain  portions  may 
become  similarly  thickened.  The  walls  of  the  bronchi 
and  their  surrounding  tissue  are  especially  subject  to  a 
permanent  thickening  from  the  formation  of  new  con- 
nective tissue,  constituting  chronic  bronchitis  and  peri- 
bronchitis. 

The  bronchi,  already  dilated,  become  still  more  so  by 
contraction  of  the  cicatricial  tissue  surrounding  them. 
The  uneven  contraction  of  this  new  tissue,  together  with 
the  pressure  within  the  tubes,  favored  by  a  weakened 
condition  of  the  walls,  allows  of  saccular  as  well  as  fusi- 
form dilatation  of  the  bronchi.  The  epithelial  cells  of 
the  dilated  bronchi  proliferate  and  add  themselves  to  the 
abundant  pus;  the  epithelium  remaining  is  swollen,  de- 
formed, and  loose,  giving  a  condition  not  unlike  an  ul- 
cerated surface  in  the  saccular  dilatations.     To  this  con- 


dition, as  in  acute  broncho-pneumonia,  the  name  abscess 
has  been  given,  but  its  use  leads  to  confusion  and  is  not 
to  be  encouraged.  Such  cavities  may  become  obliterated 
entirely  in  time,  or  may  contract  partially  upon  their  con- 
tents, which  become  at  length  yellow,  dense,  dry.  and 
glandular  in  appearance.  The  cut  surface  of  such  a  lung 
often  presents  the  appearance  of  a  sponge  filled  with  pus, 
and  on  pressure  the  likeness  is  still  further  increased  by 
the  welling  up  of  pus  from  the  numerous  bronchi  of 
varying  size. 

A  most  serious  lesion,  and  one  frequently  associated 
with  chronic  broncho-pneumonia,  is  found  in  the  bron- 
chial glands.  It  is  tuberculosis.  There  may  be  exten- 
sive cheesy  masses  within  the  enlarged  glands,  or  the 
whole  extent  of  the  gland  may  be  cheesy,  or  the  centre 
may  be  broken  down  and  contain  creamy  thud. 

The  lesions  of  chronic  broncho-pneumonia  within  the 
lung  are  often  associated  with  tubercular  lesions,  in  the 
form  of  diffuse  tubercle  and  tubercle  granules. 

It  has  been  stated  by  former  writers  that  caseation  is 
among  the  results  of  chronic  broncho-pneumonia,  but  it 
is  probable  that  the  lesion  referred  to  was  due  to  the 
later  stages  of  tuberculosis,  associated  with,  or  following, 
the  broncho-pneumonia. 

The  bronchial  glands  clustered  about  the  main  bronchi 
and  roots  of  the  lungs  are,  as  a  rule,  large  and  congested, 
having  a  dusky  hue.  These  give  rise  to  no  symptoms, 
and  deserve  little  attention,  except  in  connection  with 
chronic  pneumonia.  They  may  enlarge  to  six  or  eight 
times  their  normal  size,  anil  yet  show  no  lesions  which 
may  net  allow  them  to  return  to  their  former  dimen- 
sions, the  condition  being  simply  one  of  acute  hyper- 
plasia. 

Emphysema. — A.  frequent  accompaniment  of  broncho- 
pneumonia is  the  development  of  emphysema.  It  is  usu- 
ally vesicular  and  situated  at  the  anterior  portion  of  the 
upper  lobes.  It  is  due  to  the  diminished  amount  of  air- 
capacity,  together  with  the  violent  introduction  of  air 
into  the  chest  in  dyspnoea  and  coughing.  In  the  normal 
lung  the  alveoli  are  invisible  to  the  unaided  eve.  In 
emphysema  they  are  so  distended  as  to  be  plainly  seen. 
It  is  exceedingly  difficult  to  gain  by  the  aid  of  the  micro- 
scope any  further  information  in  emphysema  vesiculates. 
It  is  believed  that  the  vesicles  are  distended  and  dilated, 
but  it  is  also  believed  that  they  return  to  the  normal  on 
the  subsidence  of  the  lesion  which  caused  the  condition. 
It  is  believed,  too,  that  they  rupture  into  each  other. 
Rut  they  are  mostly  uniform  in  size,  and,  as  has  been 
said,  return  to  their  normal  size  in  the  child  recovered 
from  pneumonia. 

Emphysema,  both  vesicular  and  interstitial,  is  found 
more  commonly  with  the  pneumonia  following  whoop- 
iug-cou^  h. 

The  interstitial  variety  may  exist  as  superficial  sacs, 
formed  by  rupture  of  air-vesicles  beneath  and  lifting  the 
pleura,  or  it  may  extend  between  the  lobules  in  V-shaped 
tracts,  from  the  anterior  edge  of  the  upper  lobe  even  to 
the  root.  The  vesicular  and  interstitial  emphysema  is 
most  commonly  of  the  upper  and  anterior  portions  of  the 
superior  lobes. 

Etiology. — Among  the  prt  dixjinsiiii/  ca  ust  s  of  broncho- 
pneumonia none  should  he  considered  more  important 
than  that  of  age.  Under  five  years  of  life,  the  pneumonia 
is  usually  of  this  type,  whether  it  occurs  as  a  primary 
lesion,  or  whether  it  complicates  measles,  scarlet  fever, 
diphtheria,  or  whooping-cough.  Asa  secondary  lesion,  it  is 
not  uncommon  to  find  it  later  than  the  fifth  year.  Pneu- 
monia earlier  than  the  sixth  month  is  less  common,  on  ac- 
count of  greater  care  and  less  exposure  of  infants  and 
their  comparative  immunity  from  diseases  favoring  bron- 
chitis. Dentition  and  rapid  growth,  associated  with  ten- 
dencies toward  catarrhal  inflammation  of  the  air-tubes, 
are  also  favorable  to  the  development  of  pneumonia. 

The  sexes  suffer  equally  from  the  affection.  Children 
of  enfeebled  constitution,  or  those  debilitated  by  previous 
disease,  come  at  length  to  a  condition  of  constitutional 
predisposition.  Tuberculosis,  chronic  diarrhoea,  rickets. 
and  impaired  nutrition,  from  whatever  cause,  act  as  lire- 
disposing  agents.     Certain  seasons  of  the  year,  coinciding 
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witli  those  favorable  to  Ibo  developmenl  i  f  broncbiti 
cold,  moist  atmosphere  with  great  variation  of  tcm 
ature,  bui  found  from  January  to  April,  inclu 

— are  predispo  ing      Tb<  followii 
importance:    weakened  respiratory   power,   impure  air, 

i  and  insufficient  food,  bad  lr    ieu     poorl;   vcnti 
and  overcrow  ded  rooms  in 

les,  Bcarlet  fever,  diphtheria,  and  •■• 
And  expression  on  the  mucous  merohi  li<  respira- 

tory tract,  disarm  th<  epithelium,  and  throw 

du\\  ii  thi  ■         Mi  tea  a 

peculiar  predisposition  to  broncho-pneumonia,  The  active 
causes   of    broncho-pneumonia  include  the    pernicious 
practice  of  allowing  infants  t"  Ii'-  in  wet  garments,  and 
bilitated  infants  to  rema  tinuously 

lying  on  the  back,  A.mong  the  rich,  whose  children  have 
care  and  comforts,  there  prevails  the  practice  of  clothing 
the  children  in  garments  which  allow  exposure  of  the 
limb-. 

Mechanical,  chemical,  and  Beptic   irritants,  irritating 

gases,   irritating  dust,  metalli ■  vegetable,  dust   fi 

articles  dyed  in  arsenical  compounds,  Becretiona  of  the 
mouth,  particles  of  food  (8cMuckpneumonie),  foreign 
bodies  gaining  entrance  to  the  lungs,  air  inspired  over 
diphtheritic  and  gangrenous  tracts,  serve asactive  can-'-. 

In  considering  the  exciting  caua  we  And  ourselves  face 
to  face  with  the  unsolved  problem  of  specific  germ-in- 
fection. It  is  believed  that  this  paper  appears  at  a  time 
when  any  day  may  be  chronicled  the  discovery  of  the 
in  which  engrafts  broncho-pneumonia  upon  measles, 
Pneui ia  cannot  beaninherenl  part  of  measles,  diph- 
theria, or  whooping  cough.  By  some  procesa  of  physio- 
logical evolution,  these  diseases  seem  to  render  the  system 
vulnerable  at  certain  points,  and  to  transform  the  bron- 
i  hi:i]  :i in  1  pulmonary  epithelium  into  a  fertile  soil.  The 
ilu-t  of  a  hospital  ward  may  furnish  the  germ,  or  the 
atmospheric  air  may  envelop  the  child  in  a  germ-laden 
medium,  and  yet  the  system  escape  infection.     But  some 

lerol  debilitating  cause,  some  forerunning  specific  in- 
ion  may  weaken  the  defences  and  deliver  over  to  the 
the  privileged  complication  the  previously  safely 
guarded  tis 

Symptoms.  -There  is  no  other  disease,  except  possibly 
typhoid  fever,  in  which  the  symptoms  are  so  varied  and 
irregular,  and  admit  so  little  of  practical  classification. 
For  convenience  of  description,  we  divide  the  outward 
manifestations  into  those  arising  from  the  lesion  of  the 

in- ihi,  and  those  of  hepatization  or  pulmonary  lesion, 

including  under  the  former  some  discussion  of  certain 
general  symptoms. 

'.'/■//  Broncliitii. — The  early  symptoms  of  broncho- 
pm  umonia  are  most  commonly  seen  by  the  physician 
ii  following  cases  of  measles,  whooping-cough,  and 
diphtheria,  and  to  discuss  the  symptoms  apart  from  these 
circumstances  i-  to  make  too  easy  th^  early  diagnosis  of 
the  most  fatal  form  of  the  disease  under  consideration. 

Rales  appear  early  and  give  the  most  accurate  infor- 
mation of  the  advance  of  the  disease,  its  extent,  and  its 
lily.     'I'll  rse  or  mucous,  or  bubbling,  sib- 

ilant, nm  repitant,    or  crepitant.     The   rale   is' 

modified  by  the  portion  of  the  bronchial  tn  i  1.  by 

the  amount  of  congestion  and  infiltration  and  by  the  con- 
sistence of  the  muco  pus. 

In  an  ear lj  stage,  when  the  advancing  infiltration  lias 
Ii  ft  behind  the  bubbling,  coarse  rfiles  oi  the  i  rge  tubi  -. 
and  it  invades  the  smaller  tubes  and  narrows  still  farthi  r 
their  calibre  bj  congestion  and  infiltration,  the  pres 
of  the  viscid  mucus,  yet  containing  little  pus,  occasions 
a  sibilant  rftle  both  on  inspiration  and  expiration,  though 

n especially  the  former.     It  may  be  made  to  disap- 

pi  ii  tghing.     The  en  pitanl   r  le  announces  the 

presence  of  the  inflammation  in  the  air-cells,     it   i-  a 
fine,  dry.  crepitating  rhonchus  braid  in  inspiration,  and 
i-  best  developed  bj   coughing  or  by  deep  inspirat 
Pure  crepitant   r.ile-  ore  less  of  ten  met  with  in  children 
than  in  adult-. 

In  -hurt,  the  low-pitched  or  bubbling  rales  are  gen- 
erally believed  to  be  developed  in  the  trachea  and 
bronchi,  the  high  pitched  sibilant  in  the  smallest  bronchi, 


or  those  narrowed  by  infiltration,  and  to  be  due  to  vibra- 
tion of  viscid  secretions  in  the  tubes.     A  cough  may  dis- 
place the  mucus  and  cause  the  rlionchi  to  disappear  at 
the  same  time.     <>n  the  other  hand,  tlie  crepitant  ri 
believed  (Walshe)  I  ddeu  and  forcible 

air  passages  and  air-cells,  and  perhaps 

•  r  by  pathological  secretion. 

It    i-   often   easy   to   follow  an   advancing   bronchitis 
through  the  above  steps,  alter  laryngeal  diphtheria,  but 
■  alter  measles. 

The  rhythm  i-  disturbed.  Instead  of  the  inspiratory 
murmur  being  nearly  continuous  with  the  expiratory, 
the  pause  which  in  health  was  after  expiration  and  bcto're 
Inspiration,  i-  now  transferred  ami  i-  alter  inspiration 
and  before  expiration.  The  child  quickly  draws  its 
breath,  bold-  it.  then  with  an  explosive,  grunting  sound, 
expire-,  and  without  pause  again  inspires.  The  expira- 
tion i-  prolonged  and  loud.  The  mus<  les  of  the  abdomen 
are  brought  into  play  to  increase  the  I  pi  ration. 

Another  disturbance  of  rhythm  is  the  temporary  sua- 
pen  piration.     For  any  fraction  of  a   minutes 

child  may  pause  in  respiration,  in  resuming  the  func- 
tion it  may  draw  a  dee])  breath,  rapidly  follow  it  with 
short  ri  spirations,  gradually  growing  shallower  and  shal- 
lower iill  respiration  again  ceases  ;  after  momentary  bus- 
pension  the  child  again  draws  a  deep  breath,  traversing 
the  circuit  from  sign  to  suspense  again  and  again.  Or  it 
may.  alter  the  pau-e.  resume  breathing  by  short  .-hallow 
respirations,  followed  by  suspense.  Or  a  third  form  may 
present  itself.  After  the  pause,  the  round  may  begin 
and  end  with  short  -hallow  respirations,  Inning  first  an 
ascending  Scale  to  the  deep  respiration,  and  descending 
subsequently  by  similar  short,  shallow  and  shallower  res- 
pirations to  the  pause,  lii'  se  irregularities  in  rhythm 
have  been  described  by  two  observers,  whose  coupled 
name-  give  to  the  peculiar  phenomenon  the  name  i  f 
"  (lie)  in  Moke-  "  respiration. 

Rilliet  observed  a  child  of  two  month-,  the  pause  in 
wdiose  respiration  lasted  several  minutes,  and  supposing 

it  to  be  .lead    he  left    il.       To    hi-   a-l oiiishmcilt.  he.    some 

hour-  later,  found  the  child  still  living,  and  it  continued 
to  live  till  the  following  day. 

Fever.  Broncho-pneumonia  has  no  characteristic  fever- 
curve.  Ii  i-  unlike  the  lobar  pneumonia  in  Jhe  adult  in 
thi-  respect.  In  the  early  stage,  while  the  lesion  is  mostly 
Confined  to  the  bronchi,  it  i-  of  tin-  type  of  catarrhal 
fever,  i.e.,  remittent  and  intermittent,  later  becoming 
continuous.  In  rapidly  developing  diffuse  pneumonia 
it  may  become  high  and  continuous  from  the  first. 

As  the  parenchyma  becomes  involved  and  the  crept 
tant  riles  appear,  there  i-  a  high  and  continuous  fever  of 
the  inflammatory  type.     The  original  or  primary  disease 

influences  the  character  and  intensity  of  the  fever. 

Of  all  the  Signs  to  be  oli-ii  \ed.  tho-e  which  Ilio-t  often 

serve  for  diagnosis,  when  taken  together,  are  rise  of  tem- 
perature with  the  development  of  high-pitched  crepitant 

and  subcrepitant  rales  heard  at  the  bases  ot    both  lu 
1m  hind,  the  -eat  of  election  of  hroncho-pneumonia. 

The  signs  of  consolidation  seldom  appear  before  the 
third  day  of  the  bronchitis,  and  usually  from  the  third  tc 
the  eighth  day. 

Tiic  distinct  vesicular  murmur,  puerile  breathing  of 
children,  may  become  modified  in  labored  respiration. 
Between  the  scapulae,  in  the  neighborhood  of  the  bifurca- 
tion of  the  trachea  especially,  i- the  effect  well  marked. 
Hen-  the  broncho-vesicular  breathing,  which  i-  faintly 
heard  in  health,  hi  conn-  distinctl}  tubular  in  dyspnoea. 

Thi-  is  a  constant  symptom.  From  the  first 
of  invasion  to  and  beyond  the  last  of  resolution,  the  little. 
patients  are  afflicted  with  this  symptom.  At  one  time  it 
is  dry,  short,  and  worrying,  at  another  it  is  paroxysmal, 
resembling  whooping  cough.     Even  after  resolution  is 

complete  and   the    patient    seems    to    have    I  the 

cough  ma\  persist,  may  be  paroxysmal  and  disl 
and  add  to  the  fear  that  t uberculo-i-  i-  present 

In  infancy  and  childhood  the  rhythm 
and  frequency  of  respiration  are  early  and  regularly  dis- 
turbed in  broncho-pneumonia.  From  the  first  appear- 
ance of  acute  bronchitis  the  number  ol  respirations  in- 
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creases,  until  in  capillary  bronchitis  they  amount  to 
eighty  per  minute.  It  may  be  stated  generally,  thai 
marked  increase  in  respiration  is  due  to  bronchitis,  and 
increase  in  temperature  to  pneumonitis. 

The  physical  signs  are  oot  in  strict  relation  with  the 
dyspnoea.  A  severe  dyspnoea,  due  to  a  deep-seated 
lesion,  may  find  but  insignificant  expression  at  the  sur- 
face. So  in  diffused  pneumonia  with  high  temperature, 
the  dyspnoea  may  be  inconsiderable. 

Periods  of  great  depression,  coming  on  suddenly  and 
departing  equally  suddenly,  have  been  attributed  to  con- 
gestive attacks  and  collapse  of  limited  and  scattered  areas 
of  lung-tissue.  Although  this  is  one  of  the  points  so 
difficult  to  substantiate  in  post-mortem  studies,  it  >,-.  ma 
a  reasonable  explanation  of  the  phenomena.  Success  in 
treatment  of  this  condition  still  further  leads  to  this  con- 
clusion. 

The  lesion  of  capillary  bronchitis  is  essentially  asphyxi- 
ating in  iis  effects,  and  manifests  itself  by  lividity  of  the 
extremities.  When  this  lias  proceeded  far  enough  to 
produce  a  paralyzing  effect  on  the  nervous  distribution. 
impairing  the  sensitiveness  of  the  respiratory  tract,  it  is 
to  be  expected  that  the  efforts  to  free  the  tubes  of  their 
contents  will  cease.  So,  in  fact,  they  do.  Coughing  ceases, 
respiration  ceases  to  be  jerky,  but  is  still  rapid,  or  may 
diminish  in  frequency.  So  far  the  patient  appears  to  be 
improving.  Very  soon  the  burden  on  the  right  heart 
becomes  excessive,  the  lividity  increases,  the  extremities 
become  cold,  and  the  heart's  action  is  rapid  and  feeble. 
The  staring,  rolling  eyes,  the  restlessness  followed  by  in- 
ability to  clear  the  trachea  or  larynx,  are  noted,  the  "  till- 
ing-up  "  is  at  hand,  and  the  "  death-rattle  "  announces  the 
close  of  the  scene. 

The  duration  of  the  disease  in  fatal  cases,  from  the  time 
it  is  fully  established,  may  be  from  twenty  to  fifty-five 
hours  to  several  days,  depending  on  the  age  of  the  pa- 
tient and  the  severity  of  the  disease,  that  following  diph- 
theria being  unusually  fatal. 

Brain  symptoms  may  be  so  prominent,  together  with 
opisthotonos,  as  to  lead  to  the  diagnosis  of  cerebro-spinal 
meningitis.  I  have  been  called  to  make  autopsies  on 
such  cases,  expecting  to  find  the  lesion  in  the  brain  and 
cord.  A  recital  of  the  symptoms  included  a  good  pict- 
ure of  such  a  lesion.  Especially  does  double  pneumonia 
with  pleurisy  or  pericarditis  simulate  it  closely. 

Disseminated  Broncho-pneumonia. — By  this  classifica- 
tion is  meant  those  forms  of  pneumonia  occurring  as 
irregular  consolidated  masses  in  any  portion  of  the  lungs. 
They  comprise  the  more  common  conditions  as  observed 
apart  from  the  severe  epidemics,  and  also  the  pathologi- 
cal condition  known  as  ramification. 

It  is  important  here  to  bear  in  mind  the  general  prog- 
ress of  broncho-pneumonia.  The  catarrhal  inflammation 
of  the  trachea  and  bronchi  may  advance  slowly  and  in- 
vade the  capillary  bronchi  irregularly,  and  develop  suc- 
cessive!}' pneumonic  masses  in  separated  portions  of  the 
lung.  It  has  elective  regions  for  its  greatest  develop- 
ment, and  here  the  masses  may  be  closely  gathered  to- 
gether and  give  signs  of  their  presence. 

Here,  again,  it  must  be  remembered  that'  the  main 
branches  of  the  bronchi  are  given  off  at  such  angles,  at 
the  root  of  the  lungs,  as  to  catch  the  drain  of  the  trachea 
and  bronchi,  and  their  dependent  branches  are  again 
given  off  to  the  very  lowest  portion  of  the  lung.  This 
applies  to  children  lying  in  bed. 

We,  then,  are  coming  to  consider  a  bronchitis  which 
involves  the  capillary  bronchi,  and  has  passed  in  places 
into  groups  of  lobules,  here  and  there  giving  rise  to  dis- 
seminated pneumonitis. 

As  a  result  of  gravity,  in  the  case  of  children  lying 
in  bed,  we  find  the  posterior  margin  of  the  two  lungs 
liable  to  receive  products  of  inflammation  from  the  air- 
tubes,  and  to  take  on  an  indolent  inflammation  com- 
bined with  collapse.  Whether  the  received  pus  can  act 
as  a  sufficient  irritant  to  start  the  inflammation,  or 
whether  a  specific  bacterium  descends  with  it,  will 
doubtless  be  known  at  no  distant  day.  It  may  be  fa- 
cilitated in  its  action  by  plugging  the  bronchus  and  pro- 
ducing collapse.     We  feel   that  "this  paper  will  hardly 


be  before  the  profession  before  some  one  may  have  set- 
tled the  question  of  the  pneumococcus. 

It  is  in  this  form  of  pneumonia  that  the  diagnosis  is 
found  so  difficult.  On  percussion  the  note  may  seem 
to  indicate  dulness.  first  in  one  place,  then  in  another, 
and  the  diagnostician  concludes  at  last,  either  that  there 
is  no  pneumonia  or  that  it  exists  equally  on  the  two 
sides.  There  may  lie  moderate  dulness  of  both  sides, 
not  omitting  the  apices.  The  fever  may  have  crept  up 
somewhat  witli  the  bronchitis,  but  is  not  above  b'-i  P., 
and  may  not  seem  to  indicate  any  addition  to  the  previ- 
ous disease.  Respiration  may  be  so  little  increased  as  to 
render  the  diagnosis  again  difficult.  There  is,  in  short, 
a  moderate  increase  in  the  frequency  of  respiration  and 
in  the  temperature,  and  there  are  physical  signs  of  uni- 
form dulness  behind,  with  exaggerated  puerile  breathing, 
and  with  coarse  and  sibilant  riiles  in  abundance. 

The  pneumonia  of  marasmic  infants  belongs  in  this 
class.     In  fact,  it  is  desired  to  group  here  all  those  varied 

i\  pes  w  hich  ha\  e  neither  the  asphyxic  tendencies  of  the 

type  designated  under  capillary  bronchitis,  nor.  on  the 
other  hand,  the  strong  sthenic  characters  of  the  type  to 
he  later  mentioned. 

Generalized  or  lobar  Pneumonia.  —  In  this  form  the 
grouping  together  of  a  sufficient  number  of  hepatized 
lobules  gives  physical  signs  similar  to  lobar  pneumonia — 
dulness.  bronchial  breathing,  and  bronchophony.  It  is 
unlike  it  in  these  respects,  viz.,  it  does  not  develop  so 
abruptly  and  define  itself  at  once,  it  is  .seldom  confined  to 
one  lung,  does  not  till  the  whole  lobe,  and  does  not  run 
a  short  course  ending  in  crisis,  followed  by  speedy  reso- 
lution. 

It  is  regularly  a  secondary  lesion.  It  creeps  on  insidi- 
ously, its  first  signs  being  increase  of  cough,  increased 
dyspnoea,  the  respirations  becoming  jerky  and  grunting, 
pulse  full  and  strong  with  moderate  increase  in  rapidity, 
skin  hot  and  dry  at  first,  later  becoming  bathed  in  per- 
spiration. It  does  not  usually  attain  its  Height  in  twenty- 
four  hours,  but  in  the  course  of  several  days.  It  is  sel- 
dom ushered  in  with  a  chill.  Convulsions  may  mark  the 
onset  of  the  attack,  if  abrupt  and  severe.  This  is,  how- 
ever, unusual.  The  fever  is  intense  and  of  continued 
type,  reaching  105  to  in?  F.  It  may  vary  from  1044°  to 
105£°  F.  for  from  four  to  twelve  days,  rising  abruptly  to 
that  height  and  at  last  descending  gradually.  Respira- 
tion is  increased  in  rapidity,  but  not  to  such  an  extent  as 
in  capillar}-  bronchitis.  It  may  reach  forty  per  minute, 
and,  in  the  so-called  congestive  attack,  fifty  or  sixty.  Its 
character  is  modified  by  accompanying  pleurisy. 

The  expiratory  moan  is  believed'  to  be  due  to  the  pain? 
arising  either  from  the  movement  of  the  lung  itself,  or 
from  the  friction  of  the  two  folds  of  the  pleura.  The 
expiratory  moan  is  not  wholly  pathognomonic  of  pneu- 
monia or  pleurisy,  for  painful  respiration  from  what- 
ever cause  may  give  rise  to  it.  The  countenance  has  an 
anxious,  drawn  appearance.  The  cheeks  take  on  a  bright 
blush,  either  both  or  one,  indifferently.  The  eyes  are 
bright  and  roving,  in  keeping  witli  the  general  condi- 
tion of  unrest. 

*  On  auscultation  the  earliest  signs  of  pneumonia  are  to 
in'  heard  at  the  base  of  one  or  both  lungs,  behind.  8ub- 
crepitant  and  crepitant  rales  appear  in  abundance.  After 
from  two  to  four  days  bronchial  breathing  is  heard,  first 
on  one  side  and  in  moderate  extent,  later  on  both.  Its 
early  stage  may  be  dry,  or  accompanied  by  fine  rales  and, 
later,  by  a  mingling  of  coai sc  and  tine.  Extensive  con- 
solidation of  one  lung  may  transmit  the  auscultatory 
signs  from  the  opposite  side  and  easily  lead  to  confusion. 

Percussion  in  very  young  children  may  give  a  modi- 
lied  dulness.  There  IS  however  a  sense  of  resistance 
communicated  to  the  finger,  quite  characteristic  and  in- 
structive. In  noisy  surroundings,  such  as  attend  mosl 
clinics  in  a  large  city,  this  sense  aids  very  materially. 
"W  hen  fully  developed,  the  physical  signs  of  broncho- 
pneumonia of  lobar  distribution  are  not  unlike  those  of 

pure  lobar  pneui na  of  adults,     its  difference  is  <  asily 

determined  by  the  clinical  history.   It  is  a  secondary  dis- 
ease, it  is  preceded  by  bronchitis,  develops  slowly,  and 
of  disseminated  pneumonia  are  to  be  found  in  other 
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partfi  of  the  lung.  Convalescence  is  slow  and  prolonged. 

The  strength  is  impaired,  the  child  U  emaciated,  the  eye 

is  sunken  even  though  the   disease  bas  run   a  course  of 

Inn  few  days  ;  early  convalescence  shows  how  seriously 

i in-  patient  has  beeu  exhausted  by  the  fever  and   labored 

(ration.     The  patient  i-  irritable,  noi  in<  lined  to  move 

about,  i~  without  appetite,  and  regains  flesh  slowly.  The 

'h  is  persistent 'and  annoying.     Tb<    duration  of  the 

disease  cannot  be  stated  with  anj  precision,      If  death  is 

i  lie  final  issue  ol  the  pneumonic  process  purely,  ii  usually 

arrives  on  the  third  to  the  eighth  day.     It  is  nol  unc 

mon  for  the  signs  of  consolidation  to  begin  to  disappear 

the  eighth  to  the  twelfth  day,  i  ven  yet  to  be  l'.. I  lowed 

bj  long  ci  m\  al<  si  ence. 

Pleuropneumonia  d    i  mention  under  this  bead- 

ing.    Ii  pidemics  of  measles  the  complication 

of  pleurisy,  with  the  production  of  fibrin,  serum,  and 
pus,  plays  an  important  r61e.  Its  symptoms  are  superad- 
ded i"  those  "i  consolidation,  and  instead  of  dulness  ii  is 
possible  now  to  have  flatness  [t  is  nearly  always  limited 
to  one  side.  On  auscultation  the  lung  may  be  found 
compressed  against  the  vertebral  column,  giving  bronchial 
ithing  ana  voice  for  a  limited,  well-defined  space. 
'I' his  bronchial  breathing  may  be  of  a  blowing  variety,  ex- 
tending from  base  to  apex  and  from  two  to  three  inches  in 
width,  vesicular  breathing  being  present  onlj  at  the  apex. 

The  differential  diagnosis  of  pleurisy  and  pneumonia 
in  infants  is  often  impossible     This  has  been  the  conclu- 
sion where  several  competent  observers  have  examined 
the  same  cases,  and  each  case  lias  been  subsequently  ex- 
ned  ]>"s|  mortem. 

I  >i  'gnosis.  -  For  differential  diagnosis  we  air  brought 

consider  carefully  the  previous  history  of  health  or 
predisposing  disease,  its  beginning  -with  bronchitis,  rela- 
tion "i'  pulse  i"  respiration,  slow  developing  of  masses  of 
consolidation  in  elective  positions,  dyspnoea,  character  of 
the  fever,  iis  prolonged  course,  ami  absence  of  crisis. 

It  is  unlike  lobar  pneumonia,  with  its  abrupt  begin 
ning,  with  its  characteristic  high  temperature,  ending  in 
crisis  and  rapid  resolution.  Lobar  pneumonia  isnot  pre- 
ceded regularly  by  predisposing  diseases,  nor  does  it  be- 
gin with  bronchitis.  Moreover,  true  lobar  or  croupous 
pneumonia  is  a  rare  disease  in  infants  and  children  below 
Ave  years  of  lite. 

Acute  disseminated  miliary  tuberculosis  may  simulate 
many  of  the  siuns  of  lobar  pneumonia,  and  its  differen- 
tiation cannot  he  made  by  rule.  For  comparison  with 
the  above,  the  reader  is  referred  to  the  article  on  Tuber- 
culosis. 

It  may  he  pertinent  to  state  that  severe  pleuro-pneu- 
nia  maj  simulate  stronglj  cerebro-spinal  meningitis. 

Phognobis.—  Broncho  pneumonia  of  infancy  is  an  ex 
ceedingly  fatal  disease.     The  gravity  of  the  prognosis  va- 
ries, bowever,  in  the  following  particulars: 

It  is  most  grave  alter  whooping-cough  in  infants,  and 
the  younger  the  child  the  more  fatal  the  disease. 

Next  in  gravity  is  the  pneumonia  after  measles,  in 
which  Ziemssen  gives  titty  per  cent,  of  deaths. 

Close  upon  this  comes  the  pneumonia  with  diphtheria. 
It  is  not  easj  to  determine  which  is  the  cause  of  death  in 
this  combination.     Patients  recovei  having  had  both,  and 

in  I    ■  th  diphtheria  seems  to  he  an  efficient  cause. 

\   i   is   im  mi    inl  before  other  considerations.     Ziems- 
sen lost  one-half  of  his  pneumonia  patients    under 
year  oi  age;  two-fifths  of  those  from  one  to  three  \  cars  ; 
one  fourth  of  those  above  three. 

I'm  uinoiiia  which  develops  quickly  tends  to  a  speedier 
'ion,  and  affords  a  favorabli  prognosis, 

Previous  existence  of  rachitis,  tubercul  le  con- 

stitution,  and  surroundings  of  poverty,  allow  the  resolu- 
tion to  become  prolonged  and  the  patient  to  die  of  exhaus- 
tion. The  conditions  of  crowded  hospitals  may  be  classed 
as  unfavorable  surround' 

It  is  believed  by  many  that  fat  children  have  less  re- 
sistance to  broncho-pneumonia,  not  ha\  iiiLr  bo  much  blond 
in  proportion   to  their  weight  as  a  well  nourished  child 

ha\  ing  less  adipose  tlSSUC. 

The  prognosis  is  unfavorable  in  cases  where  early  suf 
focative  symptoms  arc  prominent. 


Further  unfavorable  symptoms  are:  a  sudden  fall  of 
temperature,  with  rapid  ami  feeble  pulse,  irregularity  of 
pulse,  glowing  ol  respiration,  Cheyne-Stokes  respiration, 
sudden  disappearance  of  cough,  and  restlessness  giving 
place  to  stupor  or  delirium.  These  mark  the  last  Mage 
of  a  fatal  case. 

Tin.  vi  \i  i  ht.-  The  treatment  of  this  disease  is  symp- 
tomatic.  It  is  not  believed  that  anything  is  able  to  cut 
■  pneumonia 01  If  one  is  happily  the  ob- 

•  r  of  a  case  once  entered  upon  iis  course,  which  sud- 
denly resolves  and  disappears,  ft  him  remember  that 
nothing  is  to.,  irregular  to  be  the  course  of  pneumonia  in 

chile 

luI  attention  to  nursing  is  of  the  first  importance 
in  this  severe  struggle  for  life.  The  child  should  have 
ii  s  bed  in  t  he  middle  <  if  a  large  room,  well  lighted  w  ith  sev- 
eral w  iudow  s,  by  which  also  air  may  be  admitted  without 
mil:  a  sensible  draught.  It  is  not  uncommon  to  find 
the  child  in  a  small  bedroom  off  from  the  family 

living-room.  This  cannot  be  wi  il  lighted  nor  well  venti- 
lated w  ithoul  creating  a  current  of  air  which  will  strike 
upon  the  patient.  A  child  harassed  with  cough,  tossing 
with  fever,  Boon  gets  its  clothes  misplaced,  often  endr- 
cling  its  thorax  with  a  tight  band  of  crumpled  garments 
interfering  with  free  respiration,  and  rendering  its  | 
lessnesa  more  active  and  exhausting.  If  the  chest  is 
swathed  in  any  local  application,  it  may  lie  found  in  a 
lope  like  band  under  the  arms,  while  the  body  and 
aie  exposed.  The  child  alternately  sleeps  and  tosses  in 
i his  condition. 

When  ii  incomes  exhausted,  or  if  the  child  is  quite 
young,  it  lies  upon  its  back  immovable  for  hours,  or 
mostly  f'i-  da_\  s.  Jt  is  u,,t  strange  that  we  often  find 
pneumonic  consolidation  having  its  anterior  margin  in 
all  the  lobes  of  the  two  lungs  limited  by  a  well-defined 
horizontal  line. 

The  child  should  be  frequently  turned  upon  its  side, 
held  upon  its  nurse's  shoulder,  carried,  laid  upon  its  face 
across  the  lap,  held  iiM-r  the  arm  while  rocking,  as  far 
as  iis  strength  will  permit. 

Attention   to  the  comfort  of  the  little  patient  of' 
cures  to  it  rest  and  sleep.     Straighten  its  clothing,  rear- 
range   its    pillow   and   covering,  bathe   it    in    alcohol   and 

water  under  the  clothing  without  exposure,  or.  if  its  skin 
is  dry  and  hot,  rub  it  with  sweet  oil.  moisten  its  lips,  do 
the  countless  little  services  which  do  not  put  drugs  into 
its  stomach. 

All  these  precautions  would  hardly  seem  worthy  of 
mention  did  we  not  sec  them  neglected  everyday,  and 
i  ii  administered  in  lieu  of  them. 

Often,  having  secured  to  the  room  air  that  contains 
enough  oxygen  ami  enough  heat,  it  is  well  to  add  moist- 
ure by  whatever  means.  ]>n  air  allows  the  mucus 
sooner  to  become  thick  and  tenacious.  We  find  older 
patients  express  their  gratification  and  relief  on  being 
allowed  to  breathe  steam.  It  is  well  to  have  a  wide, 
shallow  \essel  generating  steam  near  the  patient.  A  tea- 
kettle over  a  grate  lire,  with  a  conducting  tin  tube,  will 
furnish  steam  to  the  patient  more  uniformly  than  can  he 
done  by  ordinary  means,  or  a  shallow  vessel  may  be  kept 
a  gas-stove.  It  is  well  to  add  that  steam  will  not 
take  the  place  ef  oxygen.  Vitiated  atmosphere  with 
added  steam  is  a  most  unfortunate  combination  to  a  pa- 
tient with  labored  respiration. 

For  artificial  food  there  is  nothing  better  than  milk. 
Two  to  tour  pints  a  day  may  be  given,  according  to  the 
age  of  th.'  patient.  Prepare  the  milk  by  adding  one- 
fourth  lime  water,  and  administer  it  at  short  intervals 
in  small  quantities.  When  the  parents  ask  what  the 
child  shall  cat.  explain  that  the  milk  is  food.  AVlien 
they  declare  that  the  child  cannot  take  it,  say  that  it  is 
medicine  and  must  be  taken.  Many  times  a  cup  of  milk 
m.i\  be  given  every  two  hours  as  a  medicine,  when  it 
would  fail  as  a  drink.  ICumyss  is  often  borne  by  irrita- 
ble stomachs  when  other  foods  are  rejected.  The  numer- 
ous peptonized  or  pancreatized  preparations  of  milk  serve 
a  useful  purpi 

Tie  symptoms,  which  may  demand  treatment,  group 
i-ehcs  according  to  the  anatomical  classifications  al- 
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read}-  defined.  They  are  those  of  bronchitis,  hyperemia, 
and  "hepatization  of  the  lung,  dyspnoea,  suffocation,  pain- 
ful cougb,  fever,  and  exhaustion  or  adynamia. 

Among-  the  alarming  symptoms  of  the  early  stage  are 
the  labored  dyspnoea  and  impending  suffocation,  espe- 
cially in  children  under  two  year-  of  age.  What  can  be 
dune  with  such  a  tiny  patient  ?  Its  bronchi  are  nar- 
rowed by  swollen  mucous  membrane,  their  calibre  is  ob- 
structed by  tenacious  muco-pus,  aud  death  seems  immi- 
nent. Nothing  meets  so  well  the  indications  as  some 
agent  which  shall  promptly  produce  vomiting.  The 
mechanical  act  removes  more  or  less  mucus  from  the 
bronchial  tubes.  The  agent  of  most  avail  is  ipecac.  By 
its  action  as  a  nauseating  agent  and  emetic  it  increases 
the  flow  of  mucus,  aud  by  its  inducing  vomiting  it  tends 
to  remove  it.  The  lungs  are  held  firmly  in  the  grip  of  the 
fixed  thoracic  walls,  while  the  abdominal  muscles  force 
up  the  diaphragm  and  squeeze  from  the  sponge-like  or- 
gan the  contents  of  its  main  avenue-.  Besides,  ipecac  is 
well  known  to  excite  secretion  independently  of  its  ac- 
tion as  an  emetic  and  nauseant,  and  its  administration  is 
followed  by  little  depression. 

According  to  age,  powdered  ipecac  may  be  administered 
in  doses  of  from  five  to  fifteen  grains.  Tor  a  child  of 
one  year  five  grains  in  whatever  vehicle  (sugar-water  is 
often  used),  followed  by  draughts  of  lukewarm  water,  will 
usually  produce  vomiting  aud  temporary  relief.  This 
may  be  regularly  administered  morning  and  evening  to 
secure  more  uniform  relief,  for  one  or  two  days.  If,  at, 
length,  the  usual  dose  fails  to  induce  vomiting,  but  is 
rather  followed  by  diarrhoea,  the  remedy  must  be  aban- 
doned. Often  doses  of  a  single  grain,  conveniently  put 
into  sugar-of-milk  tablets,  are  easily  taken  by  the  pa- 
tient, and  serve  to  liquefy  the  mucus  and  relieve  the  less 
distressing  symptoms.  Indeed,  the  vomiting  effects 
should  be  reserved  for  the  urgent  symptoms  of  suffoca- 
tion, and  the  repetition  of  the  dose  should  be  undertaken 
by  the  physician  himself.  He  should  bear  in  mind  that 
blunted  sensibilities,  arising  from  asphyxia  or  whatever 
cause,  may  not  respond  to  the  nauseant. 

Warm  baths  deserve  the  next  place  in  the  enumeration 
of  agents  to  relieve  the  urgent  dyspnoea  of  broncho-pneu- 
monia. In  speaking  of  this  remedy  for  this  symptom 
it  must  be  remembered  that  the  majority  of  cases  occur 
in  the  first  two  years  of  life,  and  the  method  must  be  ad- 
apted to  the  tender  years  of  infancy.  An  infant  labor- 
ing for  breath  is  wearied  and  exhausted  by  handling. 
For  saving  its  strength  it  is  often  desirable  to  adopt 
some  such  method  as  the  following:  Prepare  a  bath  of 
such  capacity  that  the  child  may  lie  submerged  up  to  its 
chin.  Among  the  lower  classes  the  laundry  tub  is  usu- 
ally convenient  in  a  warm  portion  of  the  tenement.  The 
water  should  be  about  100°  F.  Lay  the  child,  deprived 
of  all  its  clothing,  in  a  large  towel  lengthwise,  gathering 
the  ends  of  the  towel  above  the  head  and  below  the  feet. 
The  child  is  then  lying  easily  in  an  extemporized  ham- 
mock. Gradually  sink  this  into  the  water,  at  the  same 
time  bathing  the  face  with  the  same  water.  With  a  little 
care  the  child  accepts  the  situation  without  fright,  and 
soon  finds  relief.  After  from  five  to  fifteen  minutes  the 
child  is  removed  in  the  hammock  and  laid  in  the  wet 
towel  within  a  woollen  blanket,  and  allowed  to  rest  for 
a  few  minutes,  or  for  as  long  as  two  hours,  if  it  sleeps 
and  if  its  hands  and  feet  continue  warm.  In  this  way  I 
have  seen  the  temperature  of  a  child  eight  months  old 
reduced  from  108'  F.  per  rectum,  with  continued  con- 
vulsions, to  103°  F.  per  rectum  in  four  hours.  Respira- 
tion became  easy,  the  child  slept,  and  went  on  to  good 
recovery.  The  "temperature  sinks  for  some  time  after  a 
warm  bath,  and  allowance  should  be  made  for  it.  I 
have  on  one  occasion  seen  a  case  of  pneumonia  follow- 
ing measles,  kept  in  the  wet  pack  three  days  and  three. 
nights  with  the  greatest  satisfaction.  The  child  was  the 
Weaker  of  twills  and  less  than  three  years  of  aue.  It  is 
only  fair  to  say  tins  was  in  the  family  of  a  physician, 
and  the  patient  had  constant  intelligent  watching.  Be- 
fore the  wet  pack  was  tried  dyspnoea  was  urgent,  with 
beginning  cvanosis.  Within  twenty  minutes  the  restless- 
ness moderated,  the  child  sank  into  a  quiet  sleep,  and  the 


t(  mperature,  though  never  above  105  F.  per  rectum,  be- 
came less  and  ranged  about  102    F. 

In  the  ordinary  warm  bath  mustard  may  often  be  used 
with  good  results, 

In  suspected  collapse  of  portions  of  lung  iii  feeble 
young  infants,  some  have  practised  inflation  with  benefit. 
Wrap  the  abdomen  tightly  with  a  bandage  to  prevent  as 
far  as  possible  inflation  of  the  stomach.  Apply  the 
mouth  over  the  child's  mouth,  compressing  the  child's 
nose  between  the  thumb  and  linger,  and  inflate  the  I 
The  danger  of  emphysema  is  removed  by  the  safetj  valve 
of  the  oesophagus.  I  am  not  aware  that  any  harm  has 
been  done  by  this  method,  but  it  has  not  met  with  gen- 
eral favor. 

In  hepatization  and  pleurisy  the  pain  exhausts  and 
adds  to  the  dyspnoea,   and  doubly  depresses  the  patient. 

The  time-honored  flaxseed  poultice  serves  a  useful  pur- 
pose still.  In  order  that  it  may  not  become  displaced,  it 
is  desirable  to  fasten  it  above  the  shoulders  and  about  the 
waist,  taking  care  that  it  does  not  bind  the  thorax  tightly 
and  interfere  with  the  proper  expansion  of  its  walls.  The 
requisites  of  a  poultice  are  that  it  be  thick  and  hot,  and  be 
changed  at  the  end  of  from  four  to  six  hours.  Covering 
it  with  woollen  cloth  or  oiled  silk  keeps  it  hot  for  a  longer 
time.  What  accomplishes  much  the  same  purpose, 
without  the  exposure  attendant  upon  frequent  changing, 
is  the  cotton  waistcoat.  Take  cotton-batting  and  cut  a 
pattern  of  a  waistcoat  of  such  a  size  as  will  fit  accurately 
below  the  chin,  close  about  the  neck  and  about  the 
shoulders,  and  extend  to  the  umbilicus.  Stitch  this  to 
the  outside  of  au  ordinary  flannel  undershirt,  so  that  next 
to  the  skin  shall  be  the  flannel  undershirt  with  long- 
sleeves  ;  upon  it  shall  be  the  close-fitting  vest  or  waist- 
coat, and  over  this  again  some  woollen  wrapping.  This 
protects  and  warms  the  surface,  and  perspiration  escapes 
slowly.  The  symptoms  relieved  by  the  poultice  are  com- 
monly relieved  also  by  this  means.  In  the  hands  of  un- 
skilled attendants,  the  cotton  waistcoat  exposes  the 
patient  to  less  risks  than  does  the  poultice.  It  is  not 
claimed,  however,  that  it  is  absolutely  as  good  as  a  poul- 
tice well  applied. 

For  the  pain  and  cough  which  do  not  admit  of  rest, 
opium  must  be  given  ;  paregoric  according  to  indica- 
tions, or  Dover's  powder  in  grain  doses,  less  or  more, 
according  to  age  and  requirements. 

Xo  other  two  remedies  assist  so  much  in  regulating 
the  severe  symptoms  of  pneumonia  as  the  warm  bath 
aud  opium. 

Specific  antifebrile  remedies,  under  the  consideration  of 
the  profession  at  this  time,  have  a  very  useful  function. 
It  is  not  proved  that  they  assist  nature  to  throw  off 
the  malady,  but  they  reduce  temperature  without  danger 
to  the  patient,  thereby  affording  rest,  and  guard  against 
one  dangerous  symptom. 

The  method  here  recommended  is  to  endeavor,  by 
whatever  means,  to  reduce  the  temperature,  when  high, 
to  103°  F.  Children  bear  high  temperatures  without  the 
rapid  prostration  observed  in  adults.  Thermometers  mis- 
lead. If  a  child  bears  its  temperature  well,  and  yet  the 
thermometer  in  the  rectum  registers  105  F. ,  it  does  not 
mean  that  it  must  be  dosed  with  antipyretics.  Until  we 
know  nature's  plans  for  relieving  herself  of  the  incubus, 
and  especially  when  we  see  how  successfully  she  usually 
accomplishes  it,  are  we  justified  in  teaching  that  when 
the  mercury  reaches  10.")  P.,  she  is  to  he  belabored  '.'  It 
is  not  necessary  to  go  outside  of  New  York  to  find 
children  of  one  year  in  collapse,  when  the  thermometer 
has  pi  linted  to  ten  grains  of  quinine  and  it  has  been  given. 

In  the  stage  of  resolution  it  is  of  advantage  to  stimu- 
late the  lymphatics  by  counter-irritants — painting  the  pos- 
terior surface  of  the  chest  with  tincture  of  iodine.  It  is 
well  to  paint  narrow  parallel  stripes,  making  the  appli- 
cation often  enough  in  the  same  line  to  effect  counter- 
irritation.  When  this  lias  begun  to  pass  away,  paint  in 
like  manner  the  interval  of  normal  skin,  till  it  in  turn  is 
irritated.  In  this  manner  it  is  possible  to  continue  coun- 
ter-irritation, and  in  case  the  surface  becomes  blistered 
by  chance,  a  narrow  blister  heals  more  kindly. 

Sinapisms,  dry  cups,  and  turpentine   have  each  their 
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place  among  this  class.  Pleuro-pneumo'nia  calls  for 
such  stimulation  ;t j > i >  1  i < -<  1  over  tin-  -i  iii  of  the  lesion,  and 
this  painting  with   Iodine  yield  AJco 

holic  stimulation  calls  for  consideration  among  the  reme 
dies  used  In  the  Is  ,  when   the   powers  ol    en 

durance  are  severely  taxed.  The  excitemenl  of  I 
has  passed  and  the  Bystem  Is  Btill  burdened  with  the 
ashes  and  debris  of  the  conflagration.  A  judicious 
tematic  use  of  Borne  sweet  wine  <>r  whiskej  well  diluted, 
administered  in  watei  or  milk,  is  ol  Bervice,  In  pre- 
scribing, ii  is  better  to  ad^  ise  a  pure  wine,  regulating  the 
dose  after  learning  it-  Btrength  and  observing  the  indica- 
tions. 

In  Hi  if  resolution  the  resources  of  the  phy- 

Bician  are  often  Borely  taxed.     The  cough  persists  and 

imes   a   paroxysmal    type,  followed  by  exhaustion. 

The  patient,  already  much  emaciated,  refuses  i I,  vomits 

after  coughing,  becomes  paler  and  thinner.     The  flesh 
flaps  upon  Eta  limbs,  the  lips  are  Bore,  the  eyes  an' sunken, 
and  in  this  Bad  plight  ii  lies  worrying,  and  moaning,  and 
hing, 

re  heard  over  both  lungs,  subcrepitant 
r&U-  *  abundant.     The  percussion  note  may  indi- 

■  aii  the  absence  of  marked  consolidation  and  tubular 
breathing  has  disappeared. 

Ai  this  stage  the  patient  tarries,  and  convalescence 
i-  doubtful.  Of  course  the  ordinary  food  and  tonics  arc 
prescribed  milk  diet  or  lluid  forma  of  meat,  cod-liver 
oil,  and  quinine,  but  yel  the  change  is  slow.  Forthis 
condition  change  of  air  Beems  to  me  the  one  thing  desir- 
able, especially  for  city  patients.  According  to  the  sea- 
bou,  a  sojourn  in  the  mountains,  or  removal  to  the  sea- 
shore of  i  in- Southern  States  is  useful.  While  waiting 
for  convalescence  to  become  established  one  is  apt  to  re- 
llcet  on  the  frequency  with  which  the  bronchial  glands 
are,  ai  autopsies,  found  to  be  tuberculous. 

Cod  liver  oil,  by  mouth  or  inunction,  syrup  of  the  iodide 
of  iron,  oxygen,  quinine  by  suppository,  mineral  acids 
given  at  the  same  iii r  alter- 
nately, baths  in  tepid  water  in 
which  sea-salt  has  been  dis- 
solved, and  gentle  massage,  are 
of  use  iii  favoring  the  nutrition 
of  these  slow  convalescents. 
Errors  in  digestion,  especially 
tlie  tendency  to  diarrhoea,  may 
tax  the  ingenuity  of  the  physi- 
cian. 

The   persistent    sweating    is 

often  relieved  by  a  bath  given 
at  night,  washing  in  warm 
Water  With  BOap,  and  subse- 
quently with  alcohol.      Careful 

iioii  of  the  feeding  must 
he  obsen  ed.     Riding  in  warm, 

dry   air,  when    the   season  per- 
mits, i-  useful. 
often  it  is  preferable  to  have 

the  child  carried  out  on  the  arm 
of  a  nurse.  It  affords  a  health- 
ful exercise  to  the  child  and 
keeps  it  warm. 

When  pleurisy  is  present  and  gives  physical  sLrns  of 
effusion,  little  can  he  done  beyond  what  ha-  been  recom- 
mended until  the  re-olutiou  has  become  established. 
Painting  with  iodine  to  the  point  of  blistering,  or  a  Bmall 
blister  by  mustard  leaf,  is  desirable.  Here  again  I  rec- 
ommend a  narrow  line  of  irritation      Cut  the  mustard 

leaf  BO  thai  it  shall  he  an  inch  or  less  in  width,  and  from 
four  to  -i\  inches  long. 

If  the  child  -how  -  BlgllS  of  -ept  iea  mia.  or  even  fail-  to 
maintain  it-  Btrength,  the  Chest    should    he  explored  with 

a  needle,  and  if  pus  i-  abundant  aspiration  should  be  per- 
formed     l'.mp\  i  uia  iii  children,  having  a  generally  favor 

abl  is,  i-  often  put  in  the  wa\  of  recovery  by 

aspiration  and  counter-irritation.  It'  tins  fails,  it  is  not 
too  late  to  open  the  chest  and  procure  free  drainage. 
The  prognosis  i-  in  general  good.  'The  lung  usually  i  \ 
panda  and  perfect  recovery  takes  p 


There  are  numberless  drugs  associated  with  the  treat- 
ment of  this  di-ea-e,  time-honored  and  possibly  dema 
in-  mention.  There  are  drugs  to  depress  and  drug 
Stimulate,  drugs  to  weaken  the  heart  and  drugs  I,, 
Strengthen  it,  drugs  to  loosen  the  expectoration  and 
drugs  to  dry  it,  drugs  to  ad  as  specifics,  and  quinine, 
which  is  at  the  vortex  of  all  this  whirling  uncertainty. 
All  these  are  to  be  held  in  readiness  above  the  head  of 
the  tiny,  restless  Bufferer. 

The  problem  i-  to  nourish  the  fever  patient,  restrain 
the  severe  symptoms  which  would  endanger  life,  and  in 
all  ways  to  preserve  the  patient's  strength.  To  accom- 
plish mis  does  not  require  the  exhibition  of  a  -nat  va- 
riety of  strong  drugs,  but  does  require  careful  nun 
and  w  i-e  direction. 
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William  I'.  Nortiu 

PODOPHYLLUM  (TJ.  B.  Ph.  ;  Codex  Med.  Wadm  <U\s 
PodophyUi Radix,  Br.  Ph.;  May  Apple,  .Mandrake,  etc.). 
Podophyllum  peltaium  Linn.,  order  Berberidaeea,  whose 
rhizome  and  adhering  rootlet-  constitute  the  above  named 
medicine,  is  a  perennial  herb  of  rather  striking  appear- 
ance. It  has  a  long,  cylindrical,  nearly  simple,  dark- 
colored  rhizome,  scaly  near  the  end.  bearing  along  its 
upper  side,  at  intervals  of  two  or  three  inches,  the  - 
cessive  sear-  of  the  stem-  of  preceding  years,  with  clus- 
ter- of  Stout  fibrous  rootlets  about  them,  and  at  its  ex- 
tremity the  stem  of  the  last  year,  with  a  bud  at  its  I 
designed  to  continue  the  growth  of  the  rhizome.     The 


Fig.  20C9.-Rhi7.ome  and  Rootlets  of  Podophyllum. 

stem  is  smooth,  round,  green,  or  pinkish,  from  one  to  two 
feet  high,  and  surmounted  either  by  a  single  large  peltate 
leaf,  or  by  two  haves  with  a  single,   large,  white,  ter- 
minal flower  between  them.     In  the  latter  case  the  li  a 
are  round-heart-shaped  in  general  outline,  pedately  cleft 
into    live   or   seven,    or    more,    dentate   or   serrate   l 
Flower  on  a  short,  recurved  peduncle  about  two  in 
in   diameter;   bracts  three,   fugaceous  ;   sepals   -ix  ;   petals 
from  six   to   nine;  Stamens  twice   a-  many;  ovary  one- 
celled,    many-ovuled.      Fruit    a   sweetish -acid,   edible. 
oblong,    juicy,  yellowish  berry,  containing  a  dozen  or 
more  seeds,  each  partly  enclosed  in  a  fleshy  aril. 

Podophyllum  is  common  in   rich,  moist  wood-  in  a 
large  part  of  the  United  States  and  Canada,  east  of  the 

Rocky   Mountains.      Its  use  in  medicine  date-  back  about 
a  hundred  years,  although   before   this  it    is  said  to  havu 

been  employed  by  the  American  Indiana 
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Description. — The  dried  rhizome  is  "about  one-fifth 
of  an  inch  (5  millimetres)  thick,  horizontal,  nearly  cylin- 
drical, consisting  of  joints  about  two  inches  (5  centi- 
metres) long,  somewhat  enlarged  at  the  end,  which  has  a 
circular  scar  on  the  upper  side,  a  tuft  of  about  ten,  nearly 
simple,  fragile  rootlets  on  the  lower  side,  and  is  some- 
times branched  laterally  ;  smooth  or  somewhat  wrinkled, 


It   may  be 


Fig.  2970.- 
ering     I 

Flower. 


orange-brown,  internally  white  and 
mealy,  with  a  circle  of  small  wood- 
bundles  ;  pith  large,  inodorous, 
sweetish,  somewhat  bitter  and  ac- 
rid. 

Composition. — Alcohol  extracts 
from  Podophyllum  about  two  or 
three  per  cent,  of  resinous  sub- 
stances known  as  podophyllin,  or 
more  properly  as  resin  of  Podophyl- 
lum (Itesina  Podophylli,  U.  S.  Ph.), 
which  were  formerly  regarded  as 
its  active  principle.  This  resin  is  prepared  by 
first  exhausting  the  powdered  drug  with  alcohol 
and  evaporating  the  tincture  so  obtained  to  a 
syrupy  thickness,  and  then  pouring  this  slowly 
into  a  large  quantity  of  acidulated  water,  which 
precipitates  the  resin  in  the  form  of  a  brown  or 
greenish-brown  powder.  It  is  then  purified  h\  further 
washing;  it  has  a  bitter,  acrid  taste,  is  partly  soluble  in 
ether,  soluble  in  alkaline  solutions,  from  which  it  is  pre- 
cipitated by  acid,  and  melts  at  a  moderate  heat  into  an 
adhesive,  resinous  mass. 

Besides  this  resin  nothing  of  importance  is  found  in 
the  "root."  It  appears  to  be  pretty  well  settled  that  the 
observations  suggesting  the  presence  of  berberine  in  it 
were  erroneous. 

According  to  Dr.  Podwyssotzki's  researches,  made  a 
few  years  ago,  this  resin  contains  a  considerable  amount 
of  green,  fatty  oil,  a  little  coloring  matter  resembling 
quercetin,  both  of  which  are  unimportant.  Its  principal 
active  constituent  is  a  white,  amorphous  resin,  soluble  in 
alcohol,  ether,  and  chloroform,  and  slightly  so  in  water, 
which  he  has  named  podopliyllotoxin.  This,  in  its  turn, 
is  composed  of  crystalline  picropodophyllin,  bitter  and 
active,  but  insoluble  in  water,  and  of  podophyUinic  unit, 
which  is  inactive.  These  may  be  separated  by  treating 
podopliyllotoxin  with  ammonia  or  lime,  which  unites 
■with  the  acid  and  sets  the  picropodophyllin  free. 

Action  and  Use. — Podophyllum  or  its  resin  is  locally 
irritant,  the  dust  occasioned  by  powdering  the  drug  caus- 
ing redness  and  smarting  of  the  skin  and  inflammation  of 
the  conjunctiva'  ;  it  is  an  irritant  cathartic,  vjhetber  in- 
troduced into  the  bowels  or  stomach,  given  subeutaneous- 
ly,  or  absorbed  from  a  raw  surface.  It  is  a  very  slow- 
acting  medicine,  requiring  from  twelve  to  fifteen  hours 
before  its  effects  begin,  but  it  is  also  rather  persistent  and 
thorough,  and  iu  full  doses  is  followed  by  numerous  wa- 
tery stools.  Griping  pains  arc  frequent  accompaniments, 
and  vomiting  and  persistent  diarrhoea  may  follow  if  the 
dose  is  very  large.  After  poisonous  amounts  the  above 
symptoms  are  exaggerated,  and  inflammation  and  ulcera- 
tion of  the  intestines,  bloody  stools,  great  prostration, 
stupor,  and  death  may  follow.  The  action  upon  man  and 
the  lower  auimals  is  essentially  the  same.  It  is  supposed 
to  stimulate  the  liver,  and  is  very  extensively  given  with 
a  view  to  this  effect,  in  the  digestive  disturbances  called 
popularly  "biliousness."  While  this  action  is  scarcely 
proved  of  any  of  the  popular  cholagogues.  Podophyllum, 
in  common  with  calomel  and  a  few  other  things,  does  ap- 
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pear  to  answer  the  indications  pretty  well. 
associated  with  them  if  desired. 

Podopliyllotoxin  produces  in  animals  catharsis,  vomit- 
in-,  colic,  and  in  large  doses  bloody  stools,  mucous  dis- 
charges,   salivation,  great   weakness,  increase   of  pulse 

and  respiration,  collapse,  coma,  and  death.  Moderate 
doses  given  to  man  produce  the  same  effects  as  podo- 
phyllum itself,  with  perhaps  less  pain 
and  less  tendency  to  vomiting.  Picro- 
podophyllin acts  like  the  above,  but 
less  violently,  in  consequence,  as  is 
supposed,  of  its  complete  insolubility 
in  water.  Podophyllum  and  its  prep- 
arations are,  then,  useful  cathartics 
where  action  upon  the  whole  intestine, 
or  at  least  the  small  one,  is  desired, 
and  where  the  liver  is  supposed  to  he 
inactive.  They  are  frequent  ingredi- 
ents of  "  antibilious  "  pills,  both  of 
regular  and  irregular  practice,  and  are 
frequently  given,  too,  in  small  doses  in 
"after-dinner,"  and  other  mildly  laxa- 
tive pills. 

Administration.  — The  powdered 
crude  drug  may  be  given  ;  dose  from 
one-half  to  one  and  a  half  gram  (gr.  x. 
ad  xx.).  But,  in  view  of  the  great 
compactness  of  the  precipitated  "res- 
in" (h\  si  a  a  Podophylli,  O.  S.  Ph., 
etc.),  this  is  to  be  preferred.  The  fol- 
lowing preparations  are  in  the  Phar- 
macopoeia :  Abstract  (Abstractum  Podo- 
phylli), strength,  f  ;  Extract  (h'.itr<ic- 
(urn  Podophylli),  strength  about,  1,B  ; 
Fluid  Extract  (Extractum  Podophylli 
Fluidum),  strength,  j,  and  the  before- 
mentioned  resin,  strength  about  a,n, 
dose  from  one  to  three  centigrams  (gr.  £  ad  -£).  Of  these 
preparations  only  the  latter  need  be  remembered  or  used. 
Podophyllotoxin  can  be  had  in  the  larger  cities,  and  ought 
to  be  more  uniform  than  either  of  the  above,  but  is  little 
called  for.     Dose  about  one-third  that  of  the  resin. 

Allied  Plants. — There  is  another  species  of  Podo- 
phyllum inhabiting  the  temperate  parts  of  Europe  and 
Asia.     For  the  order,  see  Barberry. 

Allied  Drugs. — Jalap,  Scammony,  and  Gamboge 
resemble  Podophyllum  in  action.  See  also  other  cathar- 
tics, as  Aloes,  Rhubarb,  and  Calomel. 

W.  P.  Bolles. 

POISONING  :  LEGAL  ASPECTS  OF  THE  SUBJECT. 
This  paper  does  not  discuss  the  general  principles  of 
toxicology.  The  reader's  knowledge  of  these  is  taken 
for  granted.  The  nature  of  poisons,  the  distinguishing 
characteristics  of  the  various  kinds,  the  different  modes 
in  which  they  may  be  administered  and  will  operate, 
the  appropriate  methods  of  detection — these  and  other 
branches  of  the  subject  are  elsewhere  treated.  The  pres- 
ent purpose  is  to  state  very  briefly  those  peculiar  duties 
of  the  practitioner  which  are  connected  with  the  use  or 
misuse  of  poisons. 

Legal  Definition. — For  the  purpose  of  what  may  lie 
called  legal  toxicology,  there  is  little  need  of  establishing 
a  precise  definition  of  the  term  "  poison."  Medical  author- 
ities on  the  subject  agree  that  the  word  is  one  very  diffi- 
cult (some  say  impossible)  of  precise  definition.  The 
law.  in  general,  either  leaves  the  question  "What  is  a 
poison  '!"  to  be  determined  by  judges  or  juries,  under  the 
counsel  of  medical  men  and  experts,  in  view  of  the  partic- 
ular Case  which  brings  it  forward  for  decision  ;  or  relieves 
the  doubts  and  obscurity  which  hang  over  the  word  by 
associating  others  with  it  which  may  enlarge  its  scope. 
Thus  an  English  statute  passed  early  in  Queen  Victoria's 
reign  (1  Vic.  c.  85,  §2),  says  that  whoever  shall  admin- 
ister, etc.,  to  any  person  "any  poison  or  other  destruc- 
tive thing"  with  intent  to  commit  murder,  shall  be  guilty 
of  felony.  A  trial  under  such  a  statute  as  this  would 
nol  call  for  any  lengthy  discussion  of  the  meaning  of 
"  poison  ; "  testimony  of  experts,  that  the  thing  adminis- 
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d  was  adapted,  when  administered  in  the  waj  proved, 
to  destroj  life,  would  be  sufficient  on  thai  point  to-sus 
tain  a  conviction,  <>n  1 1  j « -  other  hand,  ii  the  expi 
doubted  or  disagreed ,  the  judge  would  instruct  thejury 
io  give  the  accused  the  benefit  ol  the  doubt,  early 
American  Btatutes  use  the  simple  word  "poison,"  leaving 
the  courts  and  juries  to  fix  tb<  mi  the  principles 

above  stated,  rhus  in  New  Fork  there  are  laws  of  long 
standing,  punishing  every  person  convicted  of  having 
"administered  any  poison  to  any  human  being;"  and 
everj  person  who  shall  "wilfullj  poison  any  spring;" 
and  evcrj  p'l -' >n  who  >  1 1 .•  1 1 1  "wilfully  administer  any 
poison  i"  cattle,  '  1 1<  ,  or  Bhol]  "  wilfully  expose  any  poi- 
ubstance  to  bo  taken  by  cattle  ; "  etc.  The  act- 
ual administration  of  even  Buch  laws  as  these  does  not 
turn  mi  chemical  or  medical  discussions  of  the  precise 
meaning  of  "poison,"  nor  vary  materially  with  changes 
in  the  exact  idea  attached  to  it  by  men  of  science.  Btat- 
utes passed  in  recent  years  specify  what  are  deemed  poi- 
Bons ;  thus  the  Act  of  Congress  regulating  sales  of  poi- 
>n  the  District  of  Columbia,  nanus  in  two  schedules 
the  particular  drugs  intended  ;  and  of  course,  to  sustain 
a  conviction  under  such  laws,  there  must  be  proof  that 
<mc  ui  the  designated  drugs  was  Bold.  <>r.  to  put  the 
idea  in  other  words,  the  vital  question  in  a  trial  at  com- 

i i  law,  as  it   is  called,  is  nui  poisoning,  but  murder; 

did  the  accused  kill  the  deceased  by  the  drugs,  etc.,  de- 
scribed in  the  indictment  ?  In  a  prosecution  under  a 
statute  punishing  a  particular  form  of  poisoning,  the 
question  is,  Did  the  accused  do  the  act  prohibited  by  the 
language  of  the  statute,  in  the  manner  alleged  in  the  in- 
dictment ?  Experts  called  in  cases  involving  poisoning, 
an'  Bometimes  pressed  t<>  state  by  way  of  general  defini- 
tion, "  What  is  a  poison  '.' ''  Such  questions  are  unrea- 
sonable, except  perhaps  when  put  to  test  the  witness' 
general  knowledge  and  qualifications  as  an  expert.     The 

it  i male  inquiry  involved  in  the  issue  is  this:  [s  the  par- 
ticular article  or  drug  administered,  one  within  the  class 
prohibited  by  tin-  statute  or  rule  of  law  on  which  the  ac- 
cusation is  founded,  as  that  is  commonly  understood  '!  A 
physician  may  not  he  able  to  give  an  exact  definition,  or 

to  enumerate  all  known  poisons,  yet  he  perfectly  quali- 
fied to  give  an  opinion  on  a  question  of  poisoning  by 
arsenic,  by  strychnine,  by  laudanum,  etc.,  and  such  are 
the  questions  involved  in  all  ordinary  cases.  Again, 
there  is  no  important  legal  difference  between  the  mean- 
ing of  "  poison  "  and  that  of  "deadly  poison."  Drugs 
which  prove  speedily  fatal  when  taken  in  small  doses, 
are  characterized  as  deadly,  but  this  is  a  mere  matter  of 
convenient  classification.  There  is,  however,  a  (lass  of 
ca^es  in  which  a  general  definition  of  "poison  "  may  be 
important  ;  they  are  such  as  arise  under  a  statute  which 
u--es  only  "  poison  "  to  deli  lie  the  crime,  without  adding 
"  destructive  thing  "  or  any  similar  term  of  enlargement ; 
bul  the  thing  administered  is  not  a  poison  in  any  correct 
.sen si  .  8UCfa  as  pins  or  needles,  bits  Of  spoiiite  or  WOOd, 
tufts  of  hair,  orange  seeds,  or  peel,  cherry  stones,  raw 
rice,  pounded  glaSS,  boiling  water,  all  of  which  have  been 
effectively  used   with  suicidal   or  murderous  intent.      In 

these  cases,  the  objection  that  the  accused  had  not  ad- 
ministered a  "  poison  "  would  prevail  ;  at  least  the  ques- 
tion of  the  extension  of  that  term  would  be  legitimately 
involved.  And  generally,  in  inquiries  as  to  criminal 
poisoning,  the  intent  with  which  the  noxious  substance 
was  administered  is  quite  as  important  an  clement  as  is 
the  nature  of  the  substam 

Advertisement  lnd  Sale  of  I'm  si  ins. — The  dissem- 
ination of  advertisements  "i  so-called  remedies  fur  pro- 
curement of  abortion,  framed  in  obscure,  deccpth  e  phrase- 
ology, has  grown  during  the  present  generation  to  be 
a  Beriousevil,  and  deserves  i"  be  mentioned  as  (  onnected 
wiib  the  general  Bubjecl  of  poisons,  The  regulation  of 
the  issuing  of  advertisements  and  circulars  announcing 
such  things  rests  wholly  with  the  State  legislatures  and 
police.  Congress  has  no  power  over  that  branch  of  the 
sub:  3       ral  of  the  states  ha\e  enacted  laws  which, 

however,  are  not.  as  a  general  thing,  very  stringent  or 
efficiently  enforced,     The  repression  of  the  circula- 
tion of  cither  the  advertisements  and  the  circulars,  or  the 


remedies  themselves,  devolves  oi  The  p 

law.  as  in  force  at  the  beginning  of  September.  1887,  and 
which  operates,  of  course,  over  the  whole  countrj 

(hides   from   the   mails  all    poisons  and  every  article  or 
thing  intended   for  tin    prevention  of  conception  or  pro- 
curing of  abortion,  or  tor  any  indecent   or  immoral 
and  every  written  or  printed  card,  circular,  etc.,  adver- 

ot  or  notice  of  any  kind,  giving  information  when 
or  how  such  things  can  be  obtained  or  made;  and  pun- 
ishes by  line  and  imprisonment  any  person  who  shall 
deposit  such  things  in  the  mails,  or  take  them  from  the 
mails  for  the  purpose  ol  giving  them  circulation.     Her, 

78,  .'  8893,  as  amended  duly  1'.'.  l-TH.  19 
90.     The  duty  laws  forbid   and   punish  the   importation 
from  abroad  (a  matter  wholly  within  the  power  of  (on- 

of  all  kinds  ,,f  abortives,  and  advertisements  of 
them.     Rei     -    I        -Mid,  as  amended  March  :: 
22  Stat.  489. 

The  Belling  of  poisons,  :1S  distinguished  from  the  mere 
advertisement  of  them  as  being  for  sale,  does  not  belong 
to  Congress  (except  as  respects  the  Territories  and  the 
District  of  Columbia),  but  to  the  States.  The  laws  are 
quite  numerous  and  an-  varied  in  their  provisions,  but 
tin-  general  character  of  them  is  that  they  do  not  forbid, 
nor  indeed  restrain,  the  sale  of  poisons  (in  ordinary  course 
of  business  of  dealers),  but  prescribe  a  manner  in  which 
the  vial  or  package  containing  a  poisonous  substance  shall 
be  labelled,  and  record  made  of  the  date  of  sale,  name, 
residence,  etc.,  of  the  purchaser.  Independently  of  re- 
strictions or  penalties  imposed  by  special  statutes,  the 
courts  throughout  the  country  hold  dealers  in  drugs  to  a 
strict  responsibility  for  sales  of  poisons  made  by  mistake. 
A  druggist  who  negligently  sells  a  poison  labelled  as  a 
harmless  drug,  and  thereby  causes  the  purchaser's  death, 
is  chargeable  with  manslaughter.  That  the  error  was 
merely  carelessness  is  no  justification  ;  dealers  in  deadly 
drugs  are  held  to  a  strict  accountability  for  their  sales. 
They  must  take  the  highesl  degree  of  care  known  among 
practical  men.  and  are  held  to  responsibility  in  deal- 
ing with  poisons  corresponding  to  the  degree  of  knowl- 
edge required  in  the  business.  They  are  under  a  general 
implied  obligation  that  what  they  sell  is  genuine,  com- 
mercially pure,  and  lit  for  the  use  designed.  A  Ken- 
tucky dru^Lrist  kept  a  mill  for  grinding  drugs,  and  one 
day  jiad  need  to  grind  some  Spanish  Hies  in  it  for  a  blis- 
ter, and  did  so,  not  cleansing  the  mill  properly  afterward. 
Next  day  a  customer  brought  a  prescription  calling  for 
Peruvian  bark,  and  the  careless  apothecary  passed  the 
hark  through  the  same  mill.  It  thus  became  mixed  with 
a  modicum  of  the  dust  of  Spanish  flies,  and  the  unfor- 
tunate patient  was  made  very  sick,  lie  recovered  dam- 
ages for  the  Buffering  and  peril  to  which  he  had  been 
exposed.  The  court  said  an  apothecary  is  bound  to 
know  what  he  sells;  and  if  Peruvian  hark  alone  is  called 
for,  he  must  not  sell  bark  mixed  witli  eantharides  i  13  l>. 
Mon.,  219).  More  recently,  another  Kentucky  druggist 
sold  croton  oil  instead  of  linseed  oil  for  a  patient  who 
died  in  consequence  of  the  mistake,  whereupon  his  widow 
was  adjudges  to  have  a  right  to  full  damages  (11  Push, 
380).  And  there  is  a  memorable  case  in  New  York 
State,  where  some  manufacturing  druggists  put  up  bella- 
donna in  jars  labelled,  through  mistake,  "extract  of 
dandelion.''  These  jars  were  sold  to  retailers  at  random, 
and  one  of  them,  a  druggist  in  Cazenovia,  rilled  a  pre- 
BCription  calling  for  extract  of  dandelion  from  this  bella- 
donna jar.  The  patient,  a  married  lady,  was  nearly 
killed.  '  As  the  Ca/enovia  apothecary  acted  innocently 
he  was  not  prosecuted  ;  hut  the  husband  sued  the  manu- 
facturers, and  recovered  iti  N.  Y..  397). 

Poisoning,  in  Rj  ference  to  the  Distinction  of 
DEGREES  Di  M  i  EIDER, — In  the  legislation  of  many  of  the 
leading  Slates  during  recent  years,  murder  has  been  di- 
vided into  two  degrees,  the  general  purpose  being  to 
(lass  the  more  aggravated,  deliberate  forms  ol  homicide, 
in  the  first  degree,  and  make  them  punishable  with  death; 
while  those  exhibiting  an  instantaneous  intent  only, 
shall  incur  imprisonment  for  life.  Murder  by  poisoning 
is  eminently  deliberate;  in  the  Statutes  of  several  of  the 
States— of  'Pennsylvania  and    New    Hampshire,   for  in- 
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stance— killing  by  poisoning  is  expressly  declared  murder 
in  the  first  degree  ;  under  other  statutes  it  falls  into  that 
class  by  force  of  general  terms  employed  to  define  the 
class,  such  as  "  wilful,  deliberate,  and  premeditated  kill- 
ing." Under  such  statutes  there  have  been  one  or  two 
convictions  for  the  second  degree,  where  poison  was  un- 
questionably the  means  used  for  the  homicide  ;  but  such 
convictions  do  not  imply  that  poisoning  is  not  in  the 
view  of  the  law  deliberate;  they  rather  show  a  compro- 
mise among  the  jurors;  those  who  hesitated  to  join  in  a 
conviction  which  would  be  capital  induced  the  others  to 
unite  in  a  verdict  of  the  second  degree  rather  than  have 
a  disagreement.  The  intent  to  kill  is,  however,  essential 
under  all  accusations  of  murder  by  poisoning.  In  an 
Indiana  case  the  accused  administered  a  dose  of  canthar- 
ides  to  a  woman,  not  meaning  to  kill  her,  but  to  excite 
her  passions,  so  as  to  induce  her  to  consent  to  sexual  in- 
tercourse ;  but  the  dose  was  excessive,  and  caused  her 
death.  The  decision  was  that,  for  lack  of  intent  to  kill, 
the  crime  was  not  murder. 

The  Importance  and  Difficulty  of  the  Physi- 
cian's Duties  in  cases  involving  poisoning  can  scarcely 
be  overstated.  His  task  involves  intimate  knowledge  of 
chemistry,  and  often  of  law,  as  well  as  of  practical  medi- 
cine. The  recovery  of  the  patient  if  alive,  the  honor  of 
the  dead  in  cases  of  suicide,  the  reputation  of  the  living 
in  cases  of  suspected  murder,  may  depend  on  the  acute- 
Bess  and  energy,  or  on  the  prudence  and  reserve,  of  his 
measures.  He  must  work,  not  only  with  friends  and 
nurses,  but  often  with  persons  shuddering  or  smarting 
under  suspicion,  and  with  jealous  detectives,  and  with 
suspicious  police.  If  he  is  called  while  the  sufferer 
is  yet  living,  his  duties  are  complicated  by  the  primary 
effort  to  effect  a  cure.  If  death  has  taken  place,  he  may 
probably  be  the  first  person  to  detect  any  fleeting  indica- 
tions that  crime  has  been  committed,  and  is  above  all 
others  best  fitted  to  register  and  preserve  the  evanescent 
evidences.  Moreover,  with  the  progress  of  chemical 
science,  the  list  of  means  at  the  command  of  the  well- 
instructed  poisoner  is  constantly  extending,  while  the 
rapidity  with  which  the  methods  of  detection  at  the  com- 
mand of  the  practitioner  are  increased  in  number  and 
•  complexity,  renders  his  task  steadily  more  difficult  and 
responsible.  Moreover,  the  number  and  variety  of  symp- 
toms which  poisons  produce,  many  of  which  closely  re- 
semble those  characteristic  of  natural  disease  and  are 
easily  mistaken  for  them,  complicate  and  embarrass  the 
examination.  There  are  several  diseases  whose  course 
and  termination  resemble  the  action  of  certain  poisons. 
In  short,  of  all  crimes  that  of  poisoning  requires  the 
most  learning,  acuteness,  skill,  and  promptitude  for  its 
detection.  The  importance  of  the  physician's  part  in  the 
work  is  equalled  only  by  its  difficulty.  In  the  capacity 
of  medical  jurist  he  needs  a  thorough  knowledge  of  the 
physiological,  therapeutical,  and  toxical  actions  of  poi- 
sons and  of  the  lesions  they  may  cause.  As  legal  chem- 
ist he  needs  that  wide  knowledge  of  the  kinds  of  poisons 
and  of  their  distinguishing  characteristics,  and  that  prac- 
tical experience  and  skill  in  chemical  analysis  and  ma- 
nipulation, which  will  enable  him  not  only  to  detect  a 
poison  with  certainty  if  it  exists,  but  also  to  avoid  all 
risk  of  obtaining  evidence  of  it,  or  of  confounding  things 
.similar  but  innocent. 

Classification  of  Poisons  for  Legal  L'ses. — Dr. 
Pugnet  suggests  ("Med.  Leg.  Papers,"  2d  Ser.,  rev.  ed.) 
that  the  division  of  poisons  into  the  organic  and  the  in- 
organic, though  acceptable  to  the  chemist,  is  insufficient 
for  the  needs  of  the  medical  jurist.  He  suggests  the  fol- 
lowing :  — 

(  Sulphuric  acid. 
Strong  Mineral  Acids. .  i  Nitric  acid. 

[  Muriatic  acid. 

I.  Corrosives. -j    Vegetable  Acids ^  Oxalic  acid. 

j  Strong  alkalies. 

:* 1  Alkaline  carbonates,  etc. 

The  above  diluted. 

II.  Simple  Irritants  \  ginc  " 

Silver,  etc. 


(nic. 
Mercury. 
Antimony. 
■lurus. 


IV.      Neurotics. 


Narcotics Opium  and  its  active  principled 

Hyoscyamns. 
'  Cerebrospinal. 


Sedatives. 


minm. 

'  Digitalis. 

I  Ac 'i  i 
Spinal y    I'n:  -ic  acid. 

M'CO. 

Hen 


Pato-mi  ires. 

Chloroform. 

Chloral. 

ride  of 

Anast/ietics \       mithyline. 

Ether. 

Nitrous  oxide. 
Atiiyline. 
■  Convultlvet. . .TShiX  Vomica,  Brncia,  Strychnine. 

V.  Asphyxiants Noxious  gages. 

VI.  Abortives Ergot.  Sav  ine,  etc. 

The   corrosives  destroy  the   tissues  with    which  they 

come  in  contact  by  chemical  action,  and  are  character- 
ized by  causing  intense  pain  with  a  burning.  The 
simple  irritants  cause  primarily  irritation  ;  secondarily, 
inflammation,  which  may  prove  fatal.  The  specific  irri- 
tants act  primarily  as  local  irritants,  but  have  a  second- 
ary specification.  These  are  the  poisons  with  which  the 
physician  is  most  frequently  called  to  deal  in  this  coun- 
try. In  acute  cases  they  cause  lesions  of  the  alimentary 
canal ;  but  in  cases  of  slow  poisoning  these  are  wanting. 
Of  the  neurotics,  Dr.  Pugnet  says  thai  they  have  not  as 
yet  occupied  a  prominent  place  in  toxicology,  but  the 
day  is  not  distant  when  the  practitioner  maybe  called 
upon  to  investigate  cases  of  criminal  poisoning  by  means 
of  them. 

The  above  classification  is  the  most  complete  which 
the  writer  hits  seen.  Others  which  have  received  wide 
approval  are  those  of  Orfila,  Taylor,  and  Tardieu  (the 
leading  features  of  which  are  given  in  2  Wharton  it 
Stille's  "Med.  Jur.,"  4th  ed).  What  recommends  it  to 
the toxicologist  is  that  the  various  poisons  are  classified 
according  to  their  distinctive  physiological  action  upon 
the  living  organism,  and  not  upon  their  chemical  organi- 
zation and  differences.  Classifications  by  Christison  and 
Fodere  are  also  widely  quoted. 

CotTNSELS  AND  CAUTIONS  RELATIVE  TO  A  LEGAL  IN- 
QUIRY.— The  various  works  that  discuss  toxicology  in  its 
chemical  and  medical  aspects  contain  numerous  counsels 
and  cautions  to  the  practitioner  as  to  the  manner  of  car- 
rying forward  the  scientific  investigation  necessary  in 
cases  (if  supposed  poisoning.  This  paper  will  select  and 
mention  such  as  are  particularly  applicable  where  a  sus- 
picion of  crime  arises. 

Remember  that  poisons  may  enter  the  system  with  fatal 
effect,  not  only  by  Bwallowing,  but  also  by  inhalation, 
by  absorption  through  the  skin,  including  the  accessible 
mucous  membranes,  and  by  injection,  subcutaneous  or 
peranum.  Swallowing  is  the  mode  best  adapted  for  ad- 
ministering them  with  murderous  intent,  but.  in  cases 
where  the  symptoms  are  obscure  and  not  explainable  by 
a  suspicion  of  a  poison  swallowed,  the  medical  jurispru- 
dent will  do  well  to  consider  the  possibility  that  one  or 
the  other  modes  may  have  been  employed. 

In  particular  persons,  substances  ordinarily  poisonous 
may  be  rendered  inert,  or  those  not  ordinarily  unwhole- 
some may  be  rendered  poisonous,  by  some  idiosyncrasy 
of  the  individual,  by  a  habit  of  taking  them,  or  by  a  con- 
dition of  disease. 

A  poisonous  compound  may,  by  possibility,  be  formed 
within  the  body  by  two  medicines  innocently  prescribed 
or  taken,  cither  of  which  alone  would  have  been  innocu- 
ous. 

An  organ  may,  by  possibility,  become  impregnated  with 
a  poison  after  death,  either  accidentally,  as  where  it  has 
been  laid  in  a  soil  in  which  arc  poisonous  elements,  or 
where  such  elements  are  introduced  in  the  process  of  em- 
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balming  ;  or  feloniously,  aa  where  an  attempt  is  made  i" 
Introduce  a  poison  En  order  to  give  ground  for  charging 

:m  in -ciii  person  with  murder     The  preseno 

stances  introduced  after  death  i-  scientifically  distinguish- 
able, no  doubt,  from  those  taken  in  lite :  bul  the  two  may 
in-  confounded  it  the  distinction  is  I 

The  narrative  of  the  symptoms  attending  tin-  last  ill 
i-  hi  Less  Bervice  than  i-  usually  supposed  in  de- 
termining tin-  criminal  character  of  Hie  case.  Modern 
experience  Is,  that  death  cannot  in-  safely  attributed  to 
poisoning  from  the  Bymptoms  alone;  too  many  diseases 
resemble  tin-  action  of  poisons  i"  allow  of  dispensing 
witli  an  autops}  and  a  chemical  examination,  when  poi- 
soning i-  suspected.     Ami  still  less  lighl  i-  thrown  by 

the  mere  Bymptoms  n| the  question — fundamental  in 

the  i  lects  ol  the  subject — whether  the  poison  was 

taken  accidental!]  or  ignorantly,  or  was  taken  with  sui- 
cidal purpose,  or  was  administered  with  felonious  inti 
this  question  must  be  di  cided  from  the  general  attendant 
tmstances  of  the  case. 

Th  physician  should  never  allow  moral  circumstances 
to  prejudice  his  mind,  neither  should  he  neglect  them, 
[ndeed,  he  is  the  best  judge  concerning  them.  Let  him 
ascertain  whether  an  enmity  exists  between  the  sick  per- 
son anil  anyone  who  attends  "i'  visits  him;  whether 
any  poisonous  substances  have  lately  been  purchased; 
whether  these  are  Mill  in  the  house  ;  whether  the  alarm 
iiu  circumstances  came  on  immediately  after  taking  a 
drink  or  any  other  substance  of  an  innocent  nature  ;  and 
particularly,  in  case  of  a  sick  person,  let  him  ascertain 
whether  anything  has  been  given  without  the  orders  ol 
the  physician  or  by  a  person  ignorant  of  drugs  ;  and  then 
he  should  draw  a  comparison  between  the  symptoms 
present  ami  those  that  ordinarily  accompany  1 1 »« -  sup- 
posed disease. 

He  should  carefully  examine  and  preserve  samples  of 
every  article  of  a  suspicious  nature,  such  as  vials,  boxes 
or  papers  containing  powders,  remains  of  food  or  drink, 
linen,  sponges,  cooking  utensils,  etc.,  in  use  about  the  pa- 
tient :  ami  he  may  til'  assured  of  the  support  of  the  per- 
sons interested  in  promote  justice)  safely  exercise  a  good 
deal  "t  assumed  authority  in  taking  such  precautions  as 
against  anybody  who  may  object  or  oppose.  Often  a 
careful  search  of  the  premises  and  of  the  dead  body  will 
bring  to  light  some  article  which,  coupled  with  peculiar 
circumstances,  warrants  suspicion. 

To  decide  between  the  relative  probability  of  suicide 
and  murder  is  a  difficult  question.  The  follow  inn-  facts 
are  considered  to  indicate  suicide  :  that  the  deceased  had 
otlj  met  with  great  losses  or  disappointments,  or  was 
suffering  under  disgrace,  or  under  some  form  of  insanity 
lelirium ;  that  the  mode  of  poisoning  was  cunningly 
devised  to  avoid  a  suspicion  of  suicide  while  yet  the  de- 
ceased held  a  life  insurance  policj  ;  that  he  left  any  re- 
cent writing  expressing  his  last  wishes.  If  death  has  not 
occurred,  the  circumstance  that  the  patient  docs  not  com 
plain,  but  declines  medical  aid  and  remedies,  confirms  a 
suspicion  of  suicide.  <  >n  the  other  hand,  such  suspicion 
i-  partially  .excluded  when  the  circumstances  favor  the 
presumption  that  the  deceased  was  in  the  enjoyment  of  a 
prosperous  and  happy  life;  when  the  drug  employed  is 
rare  and  procurable  only  with  '_:reai  difficulty,  or  is  one 

which  needs  the  co-operati f  a  second  person  for  its 

administration,  or  is  known  to  be  productive  of  long  and 
severe  Buffering.  Considerations  like  these,  and  thi 
suits  ol  a  skilf ul  toxicological  investigation,  in  which  the 
in  a ns  afforded  by  anatomical  and  microscopic  sciei 
chemistry,  and  spectral  analysis  are  useful  to  be  em- 
ployed, are  more  important  in  determining  thai  the  death 
i-  attributable  to  poison,  and  that  this  may  probably  have 
criminally  administered,  than  arc  the  mere  Bymp- 
toms. 

The  examiners  should  observe  perfect  cleanliness  at 
e\cr\  step  of  their  work  ;  the  organs  removed  from  the 
cadaver  for  chemical  examination  should  not  be  placed,  for 
example,  upon  hoard- or  in  receptacles  which  have  been 
cleaned  with  disinfecting  solution--  which  may  have  had 
poisonous  constituents,  but  should  be  placed  in  glass  or 
porcelain  lined  dishes  previously  cleansed.    The  prudent 


and  judicious  advice  given   by  Wharton  and    Still.     | 
•    Me. i.  .1  hi".. "  s  11/  is  thai  whenever,  in  a  case  involving 
a  suspicion  of  murder.  "  a  chemical  anah  sis  for  poison  js 
lo  be  made  of  any  of  the  organs,  these  organs  should  he 
placed  by  the  physician  himself  in  perfectly  clean  jrlass 
jar-,  glass  preserve-jars  with  a  glass  or  porcelain-lined 
cover  are  suitable  for  the  purpose,  and  can  always  be  ob- 
tained in  the  country  or  city.    Each  organ  should  be  placed 
in  a  jar  by  itself— for  instance  the  stomach  in  one  jai 
contents  in  another,  the  intestines  in  another,  contents  of 
intestines  in  a  fourth,  the  liver  in  a  fifth,  the  kidnej  - 
a  sixth,  the  brain  in  a  seventh,  etc.     The  organs  which 
should    be  saved   for  chemical   analysis  are.  in   order  of 
their  importance,  as  follow  - :  stomach,  contents  of  stom- 
ach,   liver,    intestines,    content-    of    intestine-,    kidi 
brain,  heart,  spleen,  and    urine   if  there  be  any  ;   ill  si 
cases,  it   is  important  to  save  portions  of  the  muscular 
tissue,  and  in  others  a  part  of  the  Iuiil1-.     In  some  i 
it   is  wise  for  the  physician  making  the  examination  to 
divide  each  of  these  substances  into  approximately  two 
equal  part-,  each   part    to  be  kept  in  separate  jars 
be  given  to  one  chemist  for  preliminary  analysis,  and  the 
other  to  be  retained  by  the  physician  himself,  in  case  it 
may  be  necessary  to  have  the  analysis  confirmed  by  an- 
other chemist,  as  i-  usually  the  case  in  trials  for  murder 
These  jars  containing  the  organs  should  be 
closed  and  sealed  by  the  physician  himself,  the  seal  to 
be  stamped  with  a  private  -tamp.     They  should  then  be 
locked  up  until  they  are  to  be  delivered  to  the  chemist 
It  i-  better  thai  the  organs  be  placed  under  double  lock, 
one  key  to  be  taken  by  one  person  and  the  other  by  an- 
other, SO  that  neither  one  alone  lias  access  to  tin 
this  is,  of  course,  not   necessary  if  one  person    ; 
the  key  and   another  has  possession  of  the  stain])  with 
which  the  seals  have  been  stamped.     When  the  jar- arc- 
to  be  sent  to  a  chemist,  they  should  be  sent  by  messenger, 
preferably  by  two  messengers,  since,  in  the- event  ol 
investigation  resulting  in  a  trial  f.  r  murder,  the  identity 
of  the  organs  cannot  be  lost  by  the  death  of  the  mi  -- 
ger.     The  organs  should  never  be  sent  by  express,  since 
it    is.  in  that  case,  impossible  to  preserve  with  absolute 
certainty  the  identity  of  the  oriran-." 

Sending  the  organs  or  their  contents  to  the  chemist  is 
often  not  enough,  especially  where  crime  i>  suspected. 
Thus,  the  reason  why  no  poisonous  substance  is  found  in 
the  stomach  may  be  that  all  which  was  not  absorbed 
vomited;    therefore,  all   vomited    matter  which  can    l>e 
procured,   including  clothing,  or  carpet,    or  surfaci 
floor  which  has  received  it,  should  have  chemical  cxani- 
ation.    The  vessel  in  which  vomited  matter  has  been  con- 
tained will  often  furnish  valuable  evidence,  since  hi 
mineral  poisons  fall  to  the  bottom,  adhere  to  the  sid.  - 
leave  a  sediment.     The  offender  may  have  had  the  intel- 
ligence ami  opportunity  to  empty  the  basin,  etc.,  but  not 
have  thought,  or  not  have  been  able  to  attend  to  the  di 
or  the  floor. 

Formerly  it  was  the  practice  to  confine  the  anah 
the  stomach  and  its  content-.  Experience  has,  however, 
shown  thai  most,  if  not  all  the  viscera,  including  the  blad- 
der and  urine,  are  required  before  anything  like  a  satis- 
factory conclusion  can  be  drawn  as  to  the  existence  of 
poison. 

The  stomach,  with  it-  contents,  should  always  be  re- 
ceived by  the  analyst  in  its  entire  state,  and  not.  as  was 
formerly  usual,  sent  to  him  slit,  and  the  contents  mixed 
in  a  jar  with  other  fluids  and  organ — a  practice  which  is 
highly  objectionable,  as  it  may  lead  to  the  ends  of  justice 
being  defeated  by  the  complication  involved.  A  slight 
incision  may  suffice  to  inform  those  w  bo  perforin  the  au- 
topsy  of  the  state  of  the  organ  and  the-nature  of  its  eon- 
tents,  when  it  should  be  tied  and  handed  to  the  analyst. 
If.  in  case  of  accident  or  dispute,  a  necessity  arises 
preserve  a  portion  of  the  stomach  and  other  organs,  to- 
gether with  any  fluids  or  solids,  in  bottles  or  otherv. 
for  further  reference  and  confirmation,  ibis  may  be 
done,  but  they  should  all  be  properly  lain  lied  and  dated, 
and  kepi  in  a  cool  place. 

Besides  receiving  the  matter  to  be  analyzed   or  exam- 
ined, the   analyst  should  be  thoroughly  informed  upon 
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the  history  of  tlie  case,  and  the  symptoms  and  effects, 
as  a  knowledge  of  these  will  aid  Id's  examination,  enable 
him  to  avoid  useless  searches,  and  prevent  his  overlook- 
ing suspicious  facts.  He  should  even  be  informed  of  tin- 
exact  time  of  the  death,  which  is  important  in  reference 
to  the  length  of  time  usually  taken  for  a  fatal  operation 
of  the  poison  suspected;  of  the  attitude  of  the  body, 
etc.,  especially  if  there  were  any  dying  strugg] 
certain  poisons  cause  characteristic  writhings  or  convul- 
sions. 

The  analyst  should  never  leave  the  vessel  containing 
the  suspected  fluid  in  an  exposed  situation.  He  should 
keep  it  under  lock  and  key,  and,  if  interrupted  in  the 
course  of  the  experiments,  should  restore  it  to  such  a 
place  that  he  can  positively  affirm  that  no  one  could  have 
meddled  with  it. 

The  notes  of  an  autopsy,  or  chemical  examination, 
should  be  promptly  reduced  to  an  orderly  report  ;  and 
greater  care  than  is  usually  taken  is  desirable  to  avoid 
the  use  of  medical  or  chemical  terms,  such  as  are  not 
easily  understood  by  judges  and  jurors. 

When  the  chemist  has  completed  his  analysis,  if  he 
finds  that  the  poisoning  has  been  committed  with  an  in- 
organic poison,  such  as  arsenic,  antimony,  etc. ,  he  should 
bring  the  metal  into  court,  and  present  it  to  the  jury  ; 
and  there  should  be  a  sufficient  quantity  of  it  in  order  to 
submit  it  to  all  the  tests  necessary  for  its  identification. 
With  the  organic  poisons,  the  legal  chemist  would  find 
this  almost  an  impossibility,  as  the  organic  poisons  are 
much  more  active,  and  are  fatal  in  smaller  doses.  Their 
presence  can  be  proved  by  various  tests  which  are  reli- 
able ;  but  their  very  nature  would  tend  to  prevent  their 
•complete  isolation  in  sufficient  quantities  for  presenta- 
tion to  the  jury.  Benjamin  Vaughan  Abbott. 

POISONOUS  INSECTS.  In  the  preparation  of  this 
article  the  author  feels  called  upon,  by  way  of  premise, 
to  state  that  the  term  "  insects  "  is  used  in  the  larger, 
popular  sense,  and  is,  technically  speaking,  not  a  very 
good  index  to  the  article  itself,  which  is  intended  to  in- 
clude those  Arthropods  which  are  known  to  be  more  or 
Jess  poisonous,  and  to  affect  man  and  other  animals,  and 
not  to  include  the  vast  number  of  minute,  poisonous 
•creatures  which  produce  abnormal  growths  upon  plants. 
In  order  to  cover  the  ground  as  fully  as  possible,  within 
the  limits  required  by  the  editor,  a  systematic  arrange- 
ment of  the  species  is  adopted,  beginning  with  the  low- 
er, and,  to  avoid  detailed  descriptions,  brief  classificatory 
characters  are  given. 

The  question  as  to  the  relative  virulence  or  innocuous- 
Bess  of  insect  poisons  is  one  depending  very  much  upon 
the  susceptibility  of  the  individual  poisoned.  The  effect 
depends  in  great  measure  upon  the  health  and  constitu- 
tion of  the  individual  attacked,  and  may  even  depend 
upon  other  circumstances — as,  for  instance,  whether  the 
venom  has  been  previously  more  or  less  fully  expended 
or  exhausted.  With  most  poisonous  insects,  as  with 
poisonous  species  among  the  higher  animals,  there  is 
usually  connected  with  the  bite  or  sting  a  poisonous  se- 
cretion, which  may  come  from  distinct  poison-glands  or 
from  the  ordinary  salivary  glands  more  or  less  modified. 
The  secretions  of  these  glands  are  elaborated  by  a  succes- 
sive series  of  epithelial  cells  that  line  the  interior  of  these 
organs.  The  fluid  contained  within  the  cells  forms  the 
poisonous  secretion.  It  stands  to  reason  that  when  this 
is  expended  too  frequently  the  fluid  is  diluted,  and  its 
property  rendered  less  active.  The  poison  in  Arthro- 
pods has  not  yet  been  as  fully  studied  as  that  of  the  ven- 
om of  serpents  by  Dr.  J.  Weir  Mitchell,  and  others,  so 
that  there  is  great  room  for  careful  study  and  experi- 
ment. There  is  reason  to  believe,  however,  that  in  the 
more  venomous  species,  as  the  tarantulas  or  bird-spiders, 
and  the  more  poisonous  of  the  Hymenoptera,  the  nature 
of  the  poison  is  similar  to  that  of  snakes,  since  the  con- 
sequences, as  well  as  the  antidotes,  are  somewhat  simi- 
lar. The  poison  in  reptiles  i-.  an  albumen  compound, 
while  in  the  less  venomous  Arthropods  it  is  some  form 
of  acid,  the  general  antidote  being  some  non-poisonous 
base,  like  the"  alkalies— magnesia  or  lime  and  their  car- 


bonates, ammonia,  etc.  From  the  more  intense  poisons 
we  have,  in  Arthropods,  every  gradation,  and  in  the 
majority  of  cases  the  effect  is  simply  corrosive.     Some 

cases  "ill  be   included   in   the   following  account,  a-,  for 

instance,  the  effect  of  wormals  and  other  larvae,  where 
there  i-  reason  to  believe  that  the  result  is  due  purerj  to 
mechanical  irritation,  no  poison  being  .secreted,  though 
the  creatures  arc  generally  accounted  poisonous  in  the 

popular  mind.  In  all  true  slinging  insects  only  the  fe- 
male has  the  power,  the  sting  being,  in  fact,  a  modified 
ovipositor  ;  and  in  the  Diptcra,  which  bile  or  lance  with 
the  mouth,  it  is  the  female  alone  which  torments.  In 
those  insects  which  pierce  by  the  beak  (mostly  among 

the  Bemiptera),  on  the  contrary,  both  sexes  take  part. 

Class  Arachnoidea. — Air  breathing  Arthropods,  with 

head  and  thorax  united  into  one  solid  piece,  with  man- 
dibles anil  maxillae,  eight  legs  and  legless  abdomen.  .Mem- 
bers of  this  class  vary  greatly  in  the  formation  of  their 
bodies.  Head  and  thorax  are  almost  always  united  in  a 
short  cephalo-thora.x,  but  the  abdomen  is  very  different  in 
the  various  orders. 

Nearly  all  Arachnoidea  are  produced  from  eggs  ;  a  few 
mites  and  the  scorpions  form  the  exception.  The  newly 
hatched  young  possess  mostly  the  form  of  the  mature 
individuals.  Some  mites,  however,  have  only  six  legs, 
others  only  four,  when  born  ;  but  in  most  instances  the 
other  legs  appear  later  with  the  successive  moults. 

The  great  majority  of  the  Arachnoidea  feed  upon  ani- 
mal matter;  only  a  few  subsist  from  vegetable  substances, 
The  larger  and  more  highly  organized  forms  kili  their 
prey — chiefly  insects — by  means  of  peculiar  organs,  situ- 
ated either  on  the  anterior  or  the  posterior  end  of  their 
bodies;  in  most  cases  they  have  the  power  to  secrete  poi- 
son, which  renders  their  bite  or  sting  more  effective. 

Oudkk  LixcuATri.iDA. — Parasitic  Arachnoidea,  with 
a  worm-like,  transversely  wrinkled  body  and  two  pairs 
of  jointed  hooks  near  the  opening  of  the  mouth,  which 
possesses  no  mandibles.  These  animals  were  for  along 
time  considered  true  intestinal  worms.  This  worm-like 
appearance  is  produced  by  the  very  small  cephalo-thorax, 
but  chiefly  by  the  enormous  increase  in  length  of  their 
abdomen.  A  similar  increase  in  length  takes  place  in  the 
well-known  parasitic  mite  of  the  human  nose,  the  Demo- 
dex folliculoTum  Linn. 

Mature  specimens  of  Linguatulida  possess  no  mouth- 
organs  whatever  ;  the  four  chitinous,  jointed  hooks,  that 
can  be  entirely  withdrawn  into  pockets,  are  probably  the 
claws  of  the  last  two  pairs  of  legs,  the  two  pairs  of  front 
legs  of  the  larva  having  been  lost  during  the  moults. 
lives  and  organs  for  respiration  and  circulation  of  the 
blood  are  also  lacking;  a  simple  intestinal  tube  in  the 
centre  of  the  body  opens  in  the  posterior  amis.  Males 
and  females  differ  greatly  in  size  ;  the  genital  organs  of 
the  very  small  male  tire  close  to  the  mouth,  those  of  the 
female  at  the  posterior  end  of  the  body. 

Sexual  specimens  of  Linguatulida  are  found  in  the  air- 
spaces of  vertebrates  and  amphibia,  and  were  flrsl  dis- 
covered by  Chabert,  in  \~~>~,  who  named  them  Taniw 
lanceolate/,.  Professor  R,  Leuckart  has  observed  the  trans- 
formations of  Pentattomum*  tmnioides,  which  occurs  in 
the  nasal  cavity  of  dogs,  rarely  of  horses  and  goats.  It 
is  a  white  or  yellowish  animal,  lancet-shaped,  with  a 
flat  abdomen,  rounded  upper-side,  and  divided  into  about 
ninety  segments;  many  stigmata  occur  along  the  sides 
of  the  abdomen,  which  measures  in  the  males  from  eight 
to  ten  millimetres,  in  the  female  seventy  to  one  hundred 
and  thirty  millimetres.  The  life-history  of  this  animal 
has  been  studied  by  Zenker,  Leuckart,  Loudon,  and  oth- 
ers. Zenker  discovered  the  frequent  occurrence  of  this 
parasite  in  man. 

The  embryos,  still  enclosed  in  the  eggs,  find  their  way 
with  the  mucus  of  the  infested  animals  to  plants,  and 
thence  to  the  stomach  of  rabbits  or  man.  Here  they 
hatch  and  penetrate  to  other  organs,  but  chiefly  to  the 
liver,  where  they  occasion  serious  injury.  l(  the  host 
does  not  succumb,  they  encyst  themselves,  undergo  sev- 


*  Pentastomiim— five  mouths,  the  four  claws  having  been  considered 
erroueously  as  months, 
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era]  metamorphoses,  and  develop  into  a  toothed  Pen- 
taBtomum  {PetUaitomum  denticulatum)  [f  the}  succeed 
in  reaching  the  flesh  of  their  usual  host — the  rabbit,  the 
mouth  "i  a  dog  then  they  penetrate  at  once  to  the  air- 
passages,  where  in  the  course  of  three  months  they  a-- 
Bume  i  heir  Bex  ual  form 

Dogs  infested  with  thi-  parasite  sometimes  become  per- 
fectly frantic  and  appear  mad.  Dr.  Loudon  reports  the 
case  of  a  man  who  Buffered  for  seven  years  with  constant 
bleeding  of  the  nose  ;  the  removal  of  the  parasite  boob  re- 
stored bis  health  .  be  Buffered  also  from  the  young  para- 
sites, which  had  found  their  way  to  his  liver.  The  female 
parasite  is  Baid  to  deposit  as  man]  as  five  hundred  thou- 
sand egge  l  in'  bad  habit  of  kissing  dogs  is  again  illus- 
trated in  the  case  of  this  parasitic  mite.  Dogs  should 
never  be  allowed  to  eal  the  intestines  of  rabbits,  of  which 
thej  are  very  fond.     Injections  of  benzine  into  the  nasal 


Flo.  2971.*— A,  Pentastomum  Trcnioides.  Matnro  Female,     a,  month  :  ft, 
foui  ,  euros;  </.  intestines  and  ovaries. 

B.  Tootbi  Pentasl  >mum  (Pentastommn  denticnlatnm),  young,  a, 
month;  ft.  double  claws;  c  Intestine;  dt,  future  genital  openii 
anus.  C.  Larva  ol  Pentastomnm  trentoides,  showing  the  two  pairs  of 
legs,  whioh  are  loal  in  older  specimens.  1),  Egg  with  embryo.— All 
greatly  enlarged  with  the  exception  of  A.  (A  and  B  after  Zuem  ;  C 
and  li  after  Leuokart.) 

cavities  of  infested  dogs  have  been  reported  as  curative  ; 
but  prevention  i-;  preferable.  Many  similar  species  occur 
in  various  animals. 

Order  Acarina  (Mites). — Axachnoidea  with  stout 
bodies,  having  the  unjointed  abdomen  consolidated  with 
liiad  and  thorax,  with  biting,  Bucking,  it  puncturing 
mouth-organs,  breathing  mostrj  bj  means  of  tracheae. 

I-'  \m.  l><  rmatophili.  —  />-  ne»it .*  i  Simonea  i  foUiculorum 
Mm.  is  found  in  the  sebaceous  crypta  and  hair-follicles 

df  the  nostrils  of  man.  occasioning  the  well  know  n  eonie- 

dont  -    The  mite  is  distinguished  bj  an  elongated,  worm- 
nations,  the  i 
Inal  nguree  being  drawn  and  >  ngraved  i  qx  eially  fur  this  paper. 


like,  transversely  wrinkled  abdomen,  by  a  suctorial  beak. 
dagger-like  mandibles  with  two  palpi,  and  four  pairs  of 
very  short,  two  jointed  legs,  each  armed  with  four  cla 
'The  abode  of  this  microscopically  small  animal  i-  usually 
tilled  above  with  a  plug  of  fatty  matter,  which  in  time 
becomes  discolored  near  the  surface,  forming  the  ni 
••  black  head-."  The  number  of  mites  found  in  eaca 
of  the  burrows  is  very  variable,  reaching  somi 

many  a-  thirteen.      Young  and  elong 
-i\  legged  ;  older,  short,  and  eight-li 
specimens,   as   well   as  eggs,  an-  usually 
found  together.     Length  of  mature  sped- 
mens,  about  0.2  mm. 

Other  species  occur  in  vari- 
ous animal-,  and  frequently 
occasion  serious  injur}  to  the 
infested  organs. 

The  two  mites  Penta- 
Stoniuni  and  Dcinodex  are 
the  low  est  forms  of  the 
Aruchnoiden,  hut  mm 
placed  in  the  two  re  - 
live  order-.  Their  poison- 
ous effects  are  slight,  hut  in  ex- 
ceptional cases  quite  evident. 

Fam.    Saroij/tifla  ( J/c/i-, 
—  Body  microscopically  small, 
stout,  soft,  with  chitinouE 
and  bands  t"  support  legs.    No 
eyes.    Skin  striated.    Tarsi  [ 
erally  provided  with  suckers.     ( 
shaped    mouth-parts,    consisting    of 
chelate    or  scissor-like  mandibles  and 
maxillary  palpi. 

Itch-mites  have  a  fiat  body,  more  or 
less  circular  in    outline.      Tie 
tend  hut   a  short  distance  beyond  the 
a.  mandibles,     b.  body:  they  are  supported  by  cliitii 
howing  the  mite  appendages,  which  look  like  the  garters 

..  ....,      n    ii        ii  n  i      .  '  l  \ 

in  the  familiar  picture  of  an  Italian 
brigand.  In  Fig.  2973 the  striated  sur- 
face of  the  skin  is  shown,  as  well  as 
the  handed  legs  and  the  suckers.  The  chelate  nippen 
are  well  adapted  to  mining  galleries  in  the  skin  of  an  in- 
fested animal.  Like  many  other  animals  that  lead  a 
burrowing  or  endophitOUS  life,  they  need  no  eyes,  and 
have  consequently  lost  them. 

There  are  numerous  species  of  mites  which  belong  to 
tin-  family  and  the  genus  Sarcoptes.  The  most  impor- 
tant one,  as  affecting  man  himself,  is  the  Sareoptu  homini 
Raspail,  or  the  Acarus 
scabu  i  Fabr.* 

The  itch-mite  seems  to 
have  been  know  n  to  Ari— 
totle.  The  first  mention 
of  it  occurs  in  the  "  Phy- 
sics St.  Hildagardis  :  "  the 
authoress  w  as  li\  ing  in  the 
twelfth  century,  in  a  con- 
vent upon  the  Ruperts- 
berg,  near  Bingen.  The 
mite  is  frequently  men- 
tioned and  described,  by 
some  as  the  cause  of  the 
itch,  by  others  as  the  efTect 
of  the  disease,  while  -till 
others  have  denied  its  very 
existence.  During  the  first 
years  of  this  century  the 
French  Academy  of  Sciences  offered  a  prize  of  6,000 
franc-  for  the  rediscovery  of  this  mite,  which  had  already 
been  closely  observed  and  figured  by  Wichman  in  1780. 
In  the  year  1812  a  meeting  of  naturalists  and  physicians 
at  Paris  was  greatly  mystified  and  tricked  by  Dr.  Galea, 
who  not  only  substituted  cheese-mites  for  the  itch-mites, 
and  pocketed  the  prize  and  medals,  but  had  the  audacity 


Fig.  2972 .—  Demodcx 
(Simonea)  FolliCU- 
lorum.  A.  showing 
t  he    mature    mite 


intitu.  Both  great- 
ly enlarged.  (Origi- 
nal.) 


Fig.  2973.— Itch-mite  (Sarcoptes  Sca- 
bii  i       (After  Jeffries.) 


*  It  is  doubtful  whether  Fabric  I  the  real  itch-mite  of  man 

or  souic  allied  -i*  i  I 
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to  publish  descriptions  of  them.  Many  naturalists  in 
vain  searched  for  the  mite,  mislead  by  Galea's  book,  until 
in  1829  Lugol  offered  a  second  prize  to  rediscover  it.  A 
student  of  medicine,  Renueci,  at  last,  in  ls::4,  showed 
in  Paris  a  method  by  which  it  could  be  found  ;  he  util- 
ized a  method  used  in  Corsica  and  elsewhere,  to  kill  the 
mites  by  removing  them  with  a  needle.  The  existence 
of  the  itch-mite  was  thus  demonstrated,  but  whether  it 
was  the  cause  or  effect  of  the  disease  was  a  mooted  ques- 
tion. It  is  now  well  known  that  these  mites  are  the 
cause  of  the  disease,  which  can  be  produced  at  will  by 
introducing  the  mite,  and  which  can  as  readily  be  cured 
by  proper  means  known  to  every  physician. 

When  examined  with  the  naked  eye,  the  mite  looks 
white  and  shining,  and  was  aptly  described  by  Bonomo, 
one  of  its  first  observers,  as  like  a  little  bladder  of  water  ; 
when  seen  running,  however,  upon  the  surface  of  a  plate 
of  glass,  it  may  be  perceived  that  its  anterior  margin 
presents  a  dusky  tint  of  color,  and  the  examination  of 
this  part  of  the  creature  with  the  microscope  brings  into 


N^/^C/f^^^ 


''Cg^^^^l^^ 


Fig.  297-1. — Aearian  Furrows,  a.  Position  of  mite.  A,  the  mite  has 
gone  down  beneath  the  epidermis.  B,  the  mite  lias  commenced  to 
dig  a  longitudinal  burrow,  and  the  place  (/)  where  it  was  in  A,  has  by 
the  growth  of  cells  come  up  nearer  to  the  surface.  C,  the  point  (/) 
has  come  up  to  the  surface,  while  the  mite  has  gone  along  farther  with 
its  burrow.     (After  Jeffries.) 

view  a  head  not  unlike  that  of  a  tortoise,  and  a  pair  of 
large  and  strong  legs  on  each  side  of  the  head. 

The  most  apparent  difference  between  the  male  and 
the  female  is  the  smaller  size  of  the  former  and  the  dif- 
ferent formation  of  the  two  posterior  pairs  of  legs.  In 
the  male  the  third  pair  are  terminated  by  a  long  bristle, 
and  the  fourth  by  a  pediculated  sucker,  whereas  in  the 
female  both  third  and  fourth  pairs  are  terminated  by  a 
long  bristle.  On  the  under  side  of  the  male,  moreover, 
there  is  a  complicated  series  of  chitinous  bands,  winch 
are  not  present  in  the  female.  When  newly  hatched,  the 
young  Sarcoptes  has  but  three  pairs  of  legs,  and  the  hind 
pair  terminate  in  a  long  bristle. 

The  mite  lives  in  the  human  skin,  making  little  tun- 
nels therein.  The  female,  as  she  works  her  way,  lays  her 
eggs  behind  her,  to  the  number  of  about  fifty,  and  they 
are  said  to  hatch  in  from  three  to  six  days.  If  O.  Fuer- 
stenberg's  illustration  in  "  Die  Kratzmilben  des  Menschen 
uud  der  Thiere,"  Leipzig,  1861,  may  be  depended  on, 
which  shows  a  considerable  number  of  eggshells,  dropped 
irregularly  all  along  the  burrow,  and  only  one  unhatched, 
close  to  the  mite,  we  should  imagine  that  the  shorter 
period  was  the  most  probable. 

The  mite  changes  its  skin  four  times  before  it  attains 
maturity,  and  a  few  days  after  the  last  of  these  moults  it 
obtains  the  additional  posterior  pair  of  legs.  This  pest 
was  formerly  much  more  common  than  now.  Soap 
and  water,  and  cleanly  habits,  have  rendered  it  com- 
paratively scarce  ;  but  whenever  numerous  bodies  of 
men  are  crowded  together,  without  time  and  opportun- 
ity to   attend  to  their  personal  cleanliness,  it  reappears 


and  rapidly  spreads.  Armies  suffer  much  from  this  and 
Other  vermin.  "The  army  itch"  "the  seven  years' 
itch,"  "the  Jackson  itch"  are  terms  used  for  the  com- 
mon itch  flourishing  under  specially  favorable  circum- 
stances. 

The  great  English  authority  on  skin  diseases,  Dr. 
Erasmus  Wilson,  gives  the  following  as  the  indications 
of  an  attack  by  this  insect,  viz.:  firstly,  a  peculiar  scali- 
ness  and  undermined  stale  of  the  epidermis,  which  is  not 
met  with  in  other  cutaneous  affections;  secondly,  the 
presence  of  conical  vesicles  with  acuminate  and  trans- 
parent points;  thirdly  and  principally,  the  presence  of 
the  mite  itself,  which  may  be  extracted  from  its  retreat 
beneath  llie  loosened  epidermis  with  the  point  of  any 
sharp  instrument.  The  diseases  which  he  mentions  as 
apt  to  be  confounded  with  it  are  eczema,  prurigo,  lichen, 
impetigo,  and  ecthyma. 

When  one  of  the  early  vesicles  of  the  itch  is  examined 
with  attention,  a  minute  spot  or  streak  may  lie  observed 
upon  some  one  point  of  its  surface.  This  is  the  aperture 
originally  made  by  the  insect  on  its  first  entrance  within 
the  epidermis,  and  from  this  spot  or  streak  a  whitish 
fluted  line  may  be  traced,  either  in  a  straight  or  curved 
direction,  into  the  neighboring  epidermis. 

The  whitish  line  is  the  cuniculus,  or  burrow,  of  the 
acarus;  and  the  fluted  or  dotted  appearance  is  due  to  the 
eggs,  the  white  dots  indicating  the  points  where  the  eggs 
lie.  The  burrow  necessarily  varies  in  length,  being  some- 
times as  much  as  five  or  six  lines  in  extent  ;  and  at  its 
termination,  under  a  slight  elevation  of  the  skin,  the  little 
inhabitant  lies  concealed.  The  mite  may  be  easily  dis- 
tinguished by  the  experienced  eye  as  a  small  dark  point 
at  the  end  of  the  burrow,  and  if  a  thin  capsule  of  skin  be 
raised  in  this  situation  with  the  point  of  a  needle  the  little 
creature  is  brought  to  view. 

The  proximate  cause  of  the  appearance  of  itch  is  the 
presence  of  this  mite,  which  is  transferred  from  infected 
to  non  infected  persons  by  actual  contact.  In  some  in- 
stances it  may  be  conveyed  to  the  person  in  its  adult 
stage;  while  in  others  ova  or  embryos  suspended  in  the 
fluid  of  the  vesicles  may  be  the  mode  of  transmission. 
Certain  it  is  that  the  application  of  one  of  the  mites  lo 
the  skin  of  a  sound  person  will  give  rise  to  the  disease. 
The  precise  mode  of  ils  transmission,  however,  was  for  a 
time  a  puzzle.  Its  contagious  nature  could  not  be  dis- 
puted, but  it  was  remarked  with  surprise  that  infection 
among  doctors  and  hospital- attendants  was  comparatively 
rare.  Dr.  Aube  set,  himself  to  find  out  the  cause  of  this; 
and  he  learned,  from  a  great  number  of  inquiries  of 
patients  as  to  the  manner  in  which  they  had  contracted 
the  disease,  that  it  was  almost  always  by  having  slept 
in  the  same  bed  with  an  infected  person,  lie  found  that 
the  number  of  those  who  had  so  contracted  it  was  to 
those  who  had  acquired  it  by  manual  contact  as  100  to  5. 

Dr.  Aube  inferred  from  this  that  the  mite  was  a  noc- 
turnal animal,  and  his  other  observations  and  an  experi- 
ment made  upon  himself  confirmed  this  view.  The  ani- 
mal hides  under  the  skin  (luring  the  day,  but  walks 
about  at  night,  perhaps  excited  by  the  greater  warmth  of 
the  body  in  bed,  and  pricks  the  skin  in  various  places. 
This  explains  the  rarity  of  contagion  during  the  day,  and 
the  small  number  of  burrows  that,  may  be  remarked  on 
the  skin  even  when  there  are  a  great,  number  of  pustules; 
and  also  why  the  violent  itching  only  occurs  during  the 
night.  In  confirmation  of  what,  we  have  said,  we  may 
quote  the  statement  of  Dr.  i>.  Joy  Jeff  ries("  American  En- 
tomologist," ii. ,  118),  that  in  the  great  hospital  at  Vienna 
1,500  cases  are  treated  yearly,  and  no  attempt  at,  disinfect- 
ing the  clothing  is  found  necessary.  The  underclothing 
should  be  washed  thoroughly,  but  outside  garments,  con- 
trary to  the  general  opinion,  do  not  need  disinfection. 

Treatment  forgetting  rid  of  the  parasite  is  very  simple. 
Sulphur  is  the  specific.  It  may  be  mixed  in  soap,  like 
the  Gishurst  Compound  and  various  other  similar  prep- 
arations, or  it  may  be  administered  in  an  ointment.  By 
bathing  and  Steeping  the  parts  affected  in  hot  water  or 
vapor,  and  then  rubbing  off  the  skin  as  much  as  pos- 
sible, the  Sarcoptes  is  laid  sufficiently  bare  to  allow  the 
sulphur  to  act  through  the  skin  upon  it.     But  although 
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the  mite  itself  is  iliu-  easily  killed,  the  i  ggs  are  not,  and 
this  explains  why  one  application  it  rarely  sufficient; 
imi  after  a  pause  of  a  ua\  or  two,  during  which  the 
surviving  eggs  maj  be  batched,  the  process  maj  b( 
pea  ted,  The  newly  batched  insects  will  thus  be  killed 
before  thej  have  had  time  to  i -  l.' i i >  to  laj  eggs,  and  as 
s i  as  i  he  old  cropol  eggs  is  exhausted  the  cure  is  com- 
plete. 

It  is  not  al ■  "ii  man  thai  ilii-  bj  iblishes  it 

M  has  bei  n  found  on  th  •    ■        I  be  llama, 

the  Bbeep,  the  ox,  the  horse,  and  the  hog  ;  and  although 
ii  is  possible  that  Borne  of  the  observations  on  which  this 
siaieineni  is  made  are  erroneous,  and  that  Borne  allied 
Bpecies  peculiar  to  the  animals  in  question  may  have 
been  mistaken  for  the  v  -till  there  is  no  reason 

in  doubt  that  as  a  Bpecies  ii  is  very  widely  distributed 
anil  found  on  a  great  number  of  different  mammals.    We 

hear  of   old    mam_'\    1  i  <  >i  i  -^  in  a  wild  stale,  but  it  N  only  in 

captivity  that  thej  are  really  attacked  by  the  itch,  which 
no  doubt  they  owe  to  the  dirty  attendants  who  wait  upon 
them  They  Buccumb  rapidly  toitsattacks,  dj  big  in  a  few 
months,  and  becoming  miserable  objects  before  they  die. 
The  head  is  the  part  chiefly  attacked.    M  becomes  covered 

with  a  thick   crust,  the  nostrils  closed,  the  skin   swollen 

into  hard  folds.  In  speculating  upon  the  cause  of  the 
Itching  sen  sat  ion  and  inflammatory  symptoms  of  i  he  skin 
in  attacks  of  the  Sarcoptides,  the  first  and  most  natural 
supposition  is  that  they  are  caused  by  the  incessant, 
minute  nibbling  going  on  just   at  the  termination  of 

the  sinallesl  ramilical ions  of  the  sentient  nerves  supply- 
ing the  skin.  Undoubtedly  a  constant  gnawing  of  this 
kind  must  not  only  produce  irritation,  but  irritation  of  a 
kind  quite  different  from  any  less  continuous  and  minute 
Bhaving.  But  then  we  have  different  symptoms  pro- 
duced by  different  species — the  scurfy,  inflamed  surface 

of  the  8.  SCObU  i ;  the  coarse,  leprous  crust  of  the  8.  sr<i)}i(  i- 

cruaioaaj  the  deep  ulcers  of  Glyciphagus hippodos ;  and  so 
on.  While  ii  is  possible  that  there  may  l>e  some  difference 
iii  the  kind  and  degree  of  mechanical  irritation  to  pro- 
duce such  different  results,  yet  (he  presumption  is  that 
there  is  some  special  poisonous  or  irritant  virus  connected 
with  the  bite  of  the  different  species,  and  this  hypothesis 
accounts  for  the  variation  in  the  phenomena  observed  in 

each. 

Several  other  species  of  itch-mites  infest  man,  but  they 
are  fortunately  much  more  rare.     The  Barcoptes  ecabiei- 

<-rnst,,s,i  (the  Norwegian  itch-mite)  was  first  noticed  in 
1SH.  Tin'  mite  is  much  smaller  and  darker,  and  pro- 
duces tubercles  covered  with  thick,  brownish  crusts. 

The  complaint,  as  described  by  M.  Boeck  in  a  treatise 
on  the  "  Spcdalskhed."  in  IMS.  is  chiefly  seated  in  the 
hands  and  forearms,  and  is  characterized  by  crusts  of  a 
dirty-yellow  color,  of  considerable  thickness,  especially 
on  the  hands,  where  they  form  a  stratum  that  reaches, 
and  even  exceeds,  half  an  inch  in  thickness,  and  trav- 
ersed by  broad  and  deep  cracks,  which  correspond  more 
or  less  with  the  articular  folds.  The  bottom  of  thesi 
cracks   is  moist   anil  whitish  ;  the  smell  is  repellant,  and 

the  patient  sutlers  from  an  incessant  and  extreme  itch- 
ing.    The  mites  are  found   in  the  crust,  but  not  in  the 

substance  of  the  skin. 

Kwi.    Ixodida  (Ticks).  —  Large,  mostly  blood-sucking 
mites,   with   a   tough,   leathery   tegument  ;   large,  saw- 
toothed   mandibles,  with  from  two  to 
four  terminal  hooks,  and  with  a  large 

s  pat  ii  late,  dentate  "  glossoide  "  of  the 

maxillae,  forming  a  beak.    The  alen 
der   legs  end    in    two  claws.     Two 
ocelli    frequently   pres- 
ent. 

These   gigantic  mites. 

possessing     a      tough, 

smooth,  leathery  skin. 
frequently  highly  orna- 
mented with  bright  col  ,-„.  , 

i  rs    ami    markings,   arc  a,  rostrum     (Original.) 

well  known  to  e\ eryone 

who  has  rambled  in  the  country.     The  skin  of  the  female 

much  extension     The  rostrum,  or  beak, 


adapted    to   Bucking,  is  pushed    into  the   skill  of  the   1, 

and  cannot  readily  be  withdrawn,  it  once  inserted,  on  ac- 
count ol  the  recurved  hooks.     The  sucking  apparatu 

.  .led  (.li  each  side  of  the  mandibles,  where  two  tu 
perform  this  Office.  The  slender  legs,  with  two  claws, 
I I-"  in  the  \  oung  and  six-legged  tick  a  distinct  mem- 
branous foot-pad,  which  acts  as  a  sucker.  A  small 
shield  behind  the  head  is  also  an  important  characteristic 
of  these  mites.  Their  young  have  head-  and  mouth  | 
mm  b  larger  in  proportion  to  the  rest  of  the  body  than 

the   adults  ;    the    tripartite   division    of    the    body   is   . 
very  distinct,  and  the  thorax  is  quite  distinct  'from  the 

head  and  abdomen. 

Ticks  ,,f  various  Bpecies  are  common  in  our  v. 
preferring  tint  vicinity  of  roads  or  houses.  From  the 
plants,  upon  which  they  patiently  wait  for  a  passing  I. 
they  find  their  way  lo  the  skin  of  animals  and  man, 
where  they  fasten  themselves,  insert  their  rostrum,  and 
suck  the  blood.  The'  females  distend  their  large  abdo- 
men to  such  an  extent  that  they  grow  to  the  size  of  a 
bean  ;  the  legs  become  useless,  and  the  lick  is  solely  kept 
in  position  by  the  inserted  rostrum.  The  abdomen  of 
the  male  is  not  capable  of  distention  like  that  of  the  fe- 
male. The  young  or  "seed  ticks"  cluster  upon  plants, 
and  from  these  often  crowd  upon  the  exposed  parts  of 
man,  especially  of  children,  causing  intense  irritation. 

Packard ("  Guide  to  Study  of  Insects."  etc.,  p.  662 
"Travellers  in  the  tropics  speak  of  the  intolerable  tor- 
ment occasioned  by  wood-ticks,  Ixodes,  which,  occurring 
ordinarily  on  shrubs  and  trees,  attach  themselves  to  all 
sorts  of  reptiles,  beasts,  and  cattle,  and  even  to  man  him- 
self as  he  passes  by  within  their  reach.  Sometimes  < 
fall  within  the  practice  of  the  physician,  who  is  called  to 
remove  the  tick,  which  is  found  sometimes  literally  bur- 
ied under  the  skin.  Mr.  .1.  Stauffer  writes  me  that  on 
■June  23d  the  daughter  of  Abraham  Jackson  (colored), 
playing  among  tin.1  haves  in  a  wood,  near  Springville, 
Lancaster  County,  Pa.,  on  her  return  home  complained 
of  pain  in  the  arm.  No  attention  was  paid  to  it  till  the 
next  day,  when  a  raised  tumor  was  noticed,  a  small  por- 
tion protruding  through  the  skin,  apparently  like  a  splin- 
ter of  wood.  The  child  was  taken  to  a  physician,  who 
applied  the  forceps,  and  after  considerable  pain  to  the 
child,  and  labor  to  himself,  extracted  a  species  of  Ixodes, 
nearly  one-quarter  of  an  inch  long,  of  an  oval  form,  and 
brown,  mahogany  color,  with  a  metallic  spot,  like  silver 
bronze,  centrally  situated  on  the  dorsal  region."  This 
tick  proved,  from  .Mr.  Stauffer's  ligures,  to  be  Itode* 
unipuncta  Pack. 

The  genus  ArgaB,  by  some  placed  in  a  separate  family, 
the  Qtumasida,  subfamily  Argatida,  is  distinguished  by 


Fio.  2970.— Arpns  Rcflexus.     a.  From  ntxn-c  ;  ft,  from  below.     Enlarged. 
Viler  Hrt'hm.) 

a  leathery,  flexible  skin,  which  is.  however,  not  smooth. 
but  coarsely  covered  with  granulations  or  depressions. 
The  whole  body,  with  its  anterior  part  projecting  over 
the  mouth,  looks  quite  different  from  that  of  the  com- 
mon tick.  The  first  joint  of  the  palpi  is  usually  larger 
than  the  rest. 

Some  members  of  this  genus  are  much  dreaded  as  very 
venomous  mites,  and  fabulous  stories  are  told  about 
them.     The  Persian  A.rgas  rtteut),  or  the  "  Mal- 

leh."  is  indeed  a  fearful  pest  in  portions  of  Europe. 
Asia,  and   Africa,  and  closely   allied   species  occur  also 
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in  this  country.  They  inhabit  houses,  like  our  common 
bed-bug,  and  move  about  actively  during  the  night,  lin- 
ing themselves  with  blood,  and  leaving  a  very  painful 
wound.  They  are  sometimes  so  numerous  as'  to  force 
the  inhabitants  to  leave  their  villages. 

Another  species,  the  Argas  reflexus,  is  better  known. 
It  is  usually  found  in  houses  where  pigeons  are  kept.  It 
prefers  the  blood  of  the  young  birds, 
but  is  very  prone  to  attack  man  as  well. 
Dr.  Boschul  put  one  of  these  animals  in 
the  hollow  of  his  hand;  it  commenced 
to  bite  and  drew  forth  blood  for  about 
twenty-seven  minutes,  and  grew  during 
this  time  to  the  size  of  a  small  bean. 
The  bite  appears  like  a  small  red  dot, 
and  produces  violent  itching,  not  so 
much  at  the  point  bitten,  but  along  the  Flo  29T7  „T*m 
veins.  Small  children  bitten  by  them 
have  symptoms  of  fever,  lasting  fre- 
quently for  a  whole  week.  Like  bed- 
bugs, they  never  attack  during  the  day. 
A  room  lighted  by  a  lamp  is  a  sure  "preventive  of  the 
bites  of  both. 

Fam.  Trombidiidce  (Harvest-mites,  Rod  Mites,  Jig- 
gers).— Mites  distinguished  by  their  bright  colors  and 
hairy  bodies.  Their  palpi  have  generally  the  second 
joint  longest,  while  the  last  bears  an  appendage  of  pecu- 


bidium  Mnsca- 
rmn.  Greatly  en- 
larged. (After 
Riley.) 


i^TT  (see  also  American  Naturalist,  March,  1878),  where 
it  is  shown  that  the  locust-mite  (Trombidium  locustarum 
Riley)  is  very  beneficial,  in  tin'  larva  or  Astoma  state,  in 
Checking  the  increase  of  the  Rocky  Mountain  locust 
{Caloptenw  spretus).     The  small  red'  parasite,   which  is 


Fig.  2980. — B,  Leptus  Americanus.  Greatly  enlarged.  (After  Riley.) 
C,  Leptus  irritans.  Greatly  enlarged.  (After  Riley.)  (In  11  and  0 
the  dots  underneath  indicate  the  natural  size.) 

frequently  seen  attached  to  the  common  house-fly,  is 
the  young  of  another  red  mite  (Trombidium  muscarum 
Riley).  But  the  .young  of  other  species  arc  not  so  useful 
to  man,  and  the  harvest-mites  or  jiggers  are  one  of  his 
greatest  annoyances  in  the  Central  and  Southern  States. 

They  form  one  of  the  most  serious  obstacles  to  the  en- 
joyment of  rural  rambles  in  summer-time. 

The  accompanying  illustrations  will  show  the 
transformations  of  t he  above-named  species;  and 
while  those  which  torment  man  and  the  higher 
animals  in  this  country  have  not  yet  been  studied 
through  their  transformations,  they  will  undoubt- 
edly prove  to  belong  to  some  species  of  Trombidi- 
um or  allied  eight-legged  mite. 

The  two  mites  described  below  cause  great  an- 
noyance, from  harvest-time  till  into  October,  to 
people  who  frequent  the  rank  herbage  and  uia^s 
in  our  forest-openings  or  along  our  rivers.  Both 
of  them  are  six-legged,  reddish,  microscopic  spe- 
cies, and  both  of  them  are  popularly  termed  in  the 
United  States  "jiggers."    This  term  is  evidently 

FlG.  297S.— Trombidium  Locustarum.     a.  Female  with  her  batch  of  eggs  (after  Em-  a  Corruption   of    "chi°"Oe"   the    name    Ulliversalfv 
erton) ;  ft.  newly  hatched  larva-natural  size  indicated  by  the  dot  within  the  circle;    appljed    to    the    more  dangerous    SarCOptylla   pene- 


,  egg;  d,  e,  vacated  egg-shells.     (After  Riley.) 

liar  form  that   can   serve   as   finger  and   thumb  ;    eyes 
present.     The  six-legged  larva?  are  parasitic  upon  insects 
and  spiders,  but  they  frequently  torment  animals   and 
man  as  well,  producing  sores  of  various  kinds. 
Types  of  this  family  are  the  red  mites  of  our  fields,  the 


~/z'  3  U         o        w  <£ 

'Fig.  297!). — Trombidium  Locustarum.  a.  Mature  larva  when  about  lo  leave  the  wing  of  a  locust ;  ft,  pupa  ;  c, 
male  adult  when  just  from  the  pupa ;  d,  female— the  natural  sizes  indicated  to  the  right ;  e,  pupal  claw  and 
thumb;  /,  pedal  claws;  g,  one  of  the  barbed  hairs;  A,  the  striations  on  the  larval  skin.     (.After  Riley.) 

troublesome  red  spiders  of  our  hot-houses,  and  the  har- 
vest-mites or  jiggers  of  the  meadows. 

The  transformations  of  some  of  these  red  mites  were 
described  and  illustrated  by  us  in  the  "  First  Annual  He- 
port  of  the  United  States 'Entomological  Commission," 


trans  L.,  which  will  be  described  later,  and  the 
term  "  harvest-mites "  is  preferable.  Allied  species  are 
called  "  harvest-bugs  "  in  England.  We  quote  the  fol- 
lowing from  an  article  which  we  communicated  to  Col- 
man's  Rural  World,  St.  Louis,  for  June  21,  1876: 

"The  American  Harvest '- mite  {Leptus  Americanus 
Riley). — This  species  is  barely 
visible  to  the  naked  eye, 
moves  readily,  and  is  found 
more  frequently  upon  chil- 
dren than  upon  adults.  It 
lives  mostly  upon  the  scalp 
and  under  the  armpits,  but  is 
frequently  found  on  the  other 
parts  of  the  body.  It  does 
not  bury  itself  in  the  flesh, 
but  simply  insinuates  the  an- 
terior part  of  its  body  just 
under  the  skin,  thereby  caus- 
ing intense  irritation,  fol- 
lowed by  a  little  red  pimple. 
As  with  our  common  ticks, 
the  irritation  lasts  only  while 
the  animal  is  securing  itself, 
and  its  presence  would  after- 
ward scarcely  be  noticed  but 
for  the  pimple  which  results. 
"  TJie  Irritating  Harvest-mite  (I.,j>t>is  irritans  Riley). 
— This  is  the  most  troublesome  and  perhaps  best  known 
of  the  two,  causing  intense  irritation  and  swelling  on  all 
parts  of  the  body,  but  more  especially  around  the  lego 
and  ankles.     Woe  betide  the  person  who,  after  bathing 
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in  the  Mississippi,  ur  anywhere  in  this  latitude,  is  lured  to 

v i  green  dressing-spot  of  grass  or  weeds      J I  *  ma)  for 

the  time  consider  himself  fortunate  in  getting  rid  "I  mud 
ami  dirt,  l m i  be  will  afterward  find,  to  his  sorrow,  that  be 
got  bold  "i  something  far  more  U  nacious  in  these  micro 
Bcopic  barvesl  mites.  IT  he  bas  obtained  a  good  Bupplj 
ni  them  In-  will  in  :i  few  bours  begin  to  Buffer  from 
Bevere  itching,  ami  for  tin-  next  two  or  three  daj  -  in-  w  ill 
be  likely  in  scratch  until  bis  limbs  are 

"  W'iih  the  strong  mandibles  and  the  elbowed  maxilla', 
which  act  like  arm-,  this  mite  i-  able  to  bury  itself  corn- 
in  the  flesh,  thereby  causing  a  red  swelling  with 
a  pair,  pustulous  centre,  containing  watery  matter.     If, 
in  scratching,  be  is  fortunate  enough  i<>  remove  the  mite 

before  ii  enters,  the  pari  - i  heals.     Bui  otherwise  the 

irritation  lasts  for  two,  three,  or  four  days,  the  pustulous 
centre  reappearing  a-  pflen  a-  it  is  broken. 

"  Tin-  animal  itself,  on  accounl  of  its  minute  Bize,  is 
Beldom  seen,  ami  the  uninitiated,  when  first  troubled  with 
it.  are  "inn  alarmed  at  the  Bymptoms,  ami  al  a  loss  to 
an. unit  for  them,    Fortunately,  these  little  plagues 

themselves  to  persons  in  such  immense  numbers  as 
do  sometimes  young  or  so-called  "  seed  "  ticks ;  hut  I  have 
known  cases  where,  what  with  irritation  ami  consequent 
scratching,  the  flesh  has  the  appearance  of  being  covered 
with  ulcers  ;  ami  in  Borne  localities  where  these  pests 
most  abound  sulphur  is  often  sprinkled,  during  "jigger  " 
Beason,  in  i * » .  > i  geai .  as  a  pr< iteel inn. 

"  Sulphur  ointment  is  the  best  remedy  against  the  ef- 
fects of  either  of  these  mill-,  though,  when  that  cannot 
be  obtained,  saleratus-water  ox  salt  water  will  probably 
allay  the  irritation.  Whether  anything  better  than  the 
sulphur  ran  he  used  as  a  preventive  I  have  no  knowl- 
edge, and  >hall  be  glad  i<>  learn  from  those  who  have  had 
experience.     Any  oily  substance  will  art  as  a  preventive, 

and.  while  kerosene  is  t tffensive,  sweet-oil  might  i"- 

tried.  I  would  also  recommend  for  trial  alum-water, 
made  by  dissolving  the  alum  in  hot  water,  at  the  rate  of 
an  mince  or  two  to  I  lie  quart. 

"  The  normal  food  of  either  of  these  miles  must,  ap- 
parently, consist  of  the  juices  of  plants,  and  the  love  of 
blood  proves  ruinous  to  those  in- 
dividuals which  get  a  chance  to 
indulge  it.  For,  unlike  the  true 
Chigoe,  the  female  of  which  de- 
posits c-l:s  in  the  wound  she 
makes,  these  harvest-mites  have 
no  ol.jeel  of  that  kind,  and  when 
not  killed  at  the  hands  of  those 
1 1 1 1 ■  \  torment  they  soon  die — vic- 
tims to  their  sanguinary  appetite." 
The  harvest-bug  of  Europe 
i  l.i  jit  us, i  ut'i  in  nalit,  or.  according 
to  Murray,  TetranychuB  imfum- 
imlis)  is  very  similar  to  our  spe- 
cies. Ii  is  si imetimes  so  numer- 
ous that  ciops  of  currants  and 
oilier  berries  have  been  aban- 
d< med.     Tins,,  mites  seem  to  he 


Pio.  2981  -ska.  tnfastod  by 
Leptuf    \m  umnalin,  show- 


""-'  '";    '" ,""1  Heads    :,i,i,.   ,,,  penetrate    Stockings    and 

niter     KiMnm  :il     el     Uites.       ,  ,         ,  ,   ■         .     .,  • 

Bd.  (Original.)  drawers,  and  other  Hun  clothing, 
for  though  generally  most  numer- 
ous ami  anno\  ing  about  the  legs,  they  are  found  all  over 
the  body.  Cats  and  dogs,  from  their  prowling  habits  in 
field  and  garden,  suffer  greatly.  They  scratch  and  nip 
their  skin  with  their  teeth,  BO  much  so  that  they  arc  BOme 
times  supposed  to  he  Buffering  from  the  itch,  when  il  is 
only  from  a  daily  re  enforcement  of  these  mites. 

rtirby  and  Spence  mention  a  similar  insect  which  oc- 
curs in  Brazil,  abounding  in  the  rainy  season,  particu- 
lar^ during  the  gleam8  of  sunshine  or  tine  days  that 
intervene,  as  small  as  a  point,  and  moving  very  fast, 
animals,  the)  say.  get  upon  the  limn  and  cover  it 
in  a  momenl  ;  afterward  they  insinuate  themselves  into 
ile  -Is in .  and  occasion  a  most  Intolerable  itching.  Tiny 
are  with  difficult)  extracted,  and  leave  behind  them 
large  livid  tumors,  which  subside  in  a  day  or  two       \< 

insect  verj  tormi  oting  t"  the  w 1  cutters  and  settlers  on 

ii.     Mosquito  Shore  ami  Baj  of  Honduras,  and  called  by 


them  the  "doctor,"  is  thought  to  he  synonymous  with 
this.  They  add.  on  authority  which  they*  give,  that 
more  serious  conseipiences  have  been  known  to  follow 
the  bite  of  another  mite,  related  to  the  above,  if  not  the 
same  species,  common  iii  Martinique,  and  called  there 
the  bilt  rouge.     When  the  English  Boldiers  in  camp  were 

attacked    hy  these   creatures,  dangerous   ulcers  succei 

the  symptoms  just  mentioned,  which  in  several  instai 
became  BO   had   that  the   limb  affected    had   to  he  ampu- 
tated. 

IIILIH.I;     Al:\Mllcl.    (8PIDERB).— Body     eonsisii 

two  parts,  cephalo-thorax  and  abdomen,  both  undivided 
and  connected  hy  a  slender  pedicle.  Mandibles  two- 
jointed,  second  joint  like  a  claw  and  movable  against  the 
first,  either  vertically  or  in  a  horizontal  direction  ;  they 
contain  a  poison-gland,  which  opens  hy  a  minute  orifice 
near  the  apex  of  the  claw.  Maxillae  with  a  prominent 
leg  like  palpus,  bearing  in  the  male  the  accessor)  genital 
organs.  Labial  palpi  resemble  tin-  legs  in  form  and 
function.  Labium  between  the  maxillae  immovable. 
Byes  simple,  from  six  to  eight  Abdomen  provided  at 
apex  with  four  or  six  spinnerets.  Respiration  through 
lungs. 

Like  most  animals  which  suhsist  on  others,  the  vorac- 
ity of  spiders  is  extreme,  and  tiny  devour  not  alone  all 

-  of  iiisccls,  hut  also  each  other.      Tin-  males  are  u 
ally  very  much  smaller  than  the  females,  and  their  court- 
ship is  by  no  means  unattended  with  danger,  the  love  of 

the  female  being  at  tunes  truly  devouring. 

I.  Ti  trii /in,  ii  mi,/,,  s. — Large  and  powerful  spiders,  with 
four  lungs,  and  mostly  with  lour  spinnerets. 

Fam.  Theraphosoidaa  (Bird-spiders,  American  Ta- 
rantulas).— Large,  hairy  spiders,   with  four  lungs,  and 


Fio.   29S2. — Bird-spider  (Mygale  Hentzii).     (From  American  Entomol- 
ogist.) 

generally  as   many   spinnerets,   of   which  two  arc  very 
small. 

This  family  is  distinguished  by  very  larsc,  hard,  and 
polished  fangs,  which  move  vertically,  and  can  thus  be 
used  to  pin  down  their  prey.  In  Brazil  they  are  fre- 
quently set  in  gold  and  used  as  loothpicks,  possessing, 
as  claimed  by  the  superstitious  people,  the  faculty  of 
keeping  away  the  toothache. 
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Bird-spiders  are  unpleasantly  numerous  in  tropical  and 
some  sub-tropical  countries,  and  many  speciesare  found  in 
the  southwestern  part  of  the  United  States,  where  they  are 
feared  because  of  their  poisonous  bites.  They  are  noctur- 
nal in  their  habits,  usually  hiding  during  the  day  in  self- 
made,  long,  silken  tubes,  in  cracks  of  the  ground,  under 
palm-leaf  thatched  roofs,  and  in  similar  places.  They 
spin  no  webs  to  entrap  their  prey,  but  either  lie  in  am- 
bush waiting  for  a  victim,  or  search  for  it  outside,  catch- 
ing it  like  hunting  spiders,  by  powerful  leaps,  insects, 
and  particularly  other  spiders,  form  their  staple  food,  but 
Mr.  Otto  Lugger,  who  kept  some  in  captivity,  has  fed 
them  also  with  young  mice,  frogs,  and  even  young  snakes. 
In  shedding  their  skin  they  lie  motionless  upon  the  back, 
as  if  dead,  until  the  old  skin  suddenly  breaks  in  a  longi- 
tudinal slit  between  the  legs. 

The  bite  of  these  spiders  is  quite  painful,  but  not  by 
any  means  as  dangerous  as  claimed;  it  produces  a  vio- 
lent inflammation  of  short  duration.  Sears  made  by 
sueh  bites  are  quite  lasting,  however,  looking  like  those 
so  frequently  made  during  dissections. 

Aimim  {Mygale)  Henizii,  a  large  bird-spider  or  taran- 
tula not  infrequently  found  even  in  the  Eastern  Slates, 
has  been  chosen  to  illustrate  these  dangerous-looking 
animals.  Aname  Rileyi  Marx  is  its  California  represent- 
ative, and  reputed  still  more  venomous. 

II.  Dipneumoncs. — With  two  lungs  and  six  spinnerets. 

Fam.  Lycosida  (Wolf-spiders). — These  rather  large  spi- 
ders are  distinguished  by  a  long,  oval,  elevated  cephalo- 
thorax.  narrowing  anteriorly,  and  eight  eyes  usually  ar- 
ranged in  three  rows.  Their  long  and  strong  legs  enable 
them  to  chase  and  catch  their  prey  ;  during  the  day  they 
usually  hide  under  stones  and  chips  in  silken  nests.  The 
females  protect  their  eggs  and  carry  them  about,  and 
take  care  of  their  young  for  some  time  after  being 
hatched. 

The  most  famed  and  defamed  of  all  spiders  is  the  Ta- 
rentula  fascivenlri» ,  which  was  supposed  to  cause  the  dis- 


FlG.  2983.— A.  Mouth-parts  of  Genuine  Tarantula  (Tarentnla  Fasciven- 
tris);  a,  palpi:  b,  mandibles  ;  e,  tang.  P.,  Fang  and  poison-gland; 
a,  twisted  poison-gland  :  6,  mandibles  ;  c,  fang  with  outlet  for  poison. 
(From  the  Gartenlaube.) 

ease  tarantismus  or  tarantula  dance.  The  name  Ta- 
rantula is  derived  from  the  Italian  name  Tarantola.  which 
is  a  name  for  a  poisonous  spider  (or  solofizzi)  common 
in  the  vicinity  of  Taranto,  and  whose  bite  was  said  to 
produce  the  most  peculiar  symptoms.  Aldovrandi  de- 
scribed very  minutely  the  effects  of  the  bite  of  a  taran- 
tula and  the  cure.  According  to  his  ideas,  there  is  no 
human  disease  which  cannot  be  produced  by  it  :  those 
bitten  (tarantulati)  sing  continuously,  cry.  laugh,  or 
weep;  some  always  sleep,  others  always  wake:  some 
perspire  or  dance,  suffer  palpitation  of  the  heart  ;  some 
cannot  force  themselves  to  look  at  black  or  blue  colors, 
while  red  or  green  is  pleasant  to  them.  To  cure  the 
tarantulati  the  tunes  of  two  dances  were  played,  the 
pastorale  and  the  tarantola.  These  induced  the  bitten 
person  to  dance  until  he  fainted,  when  he  would  sleep 
and  rest  till  cured. 

Generally  speaking,  the  bite  of  a  spider  is  harmless  to 
man,  although  most  "spiders  possess  organs  to  secrete  poi- 
son. The  larger  the  spider,  the  greater  the  danger  ;  how- 
ever, the  effect  of  the  bite  varies  with  conditions  or  the 
season  of  the  year. 

The  poisonous  secretion  is  an  oily,  clear  iluid,  with 


acid  reaction  and  a  bitter  taste.  The  bite  of  a  taran- 
tula or  of  a  malmignatte  kills  insects  and  birds  ;  rabbits 
are  also  frequently  killed  by  it.  [f  spiders  bite  each 
other,  both  die  after  a  few  moments. 

Fig.  '2!>s:{  shows  ihe  poison  fang  and  gland  of  the  true 
tarantula  of  Italy. 

The  malmignatte  (Lactrodectus  malmignatu*)  is  fre- 
quently found  in  Italy,  Corsica,  and  the  Antilles.  This 
spider  forms  an  irregular  wel>  upon  the  ground  to  catch 
her  prey  and  hides  in  a 
small  silken  cell  in  the 
vicinity.  The  poison- 
elands  are  large,  but  the 
tangs  are  small.  This 
spider  appeared  in  1830  in 
large  numbers  in  some  re- 
gionsof  Spain,  and  created 
widespread  fear  on  ac- 
count of  the  poiSOnOUS  ef- 
fects of  the  bite.       In   1888 

it  appeared  again,  and 
fanners  hardly  dared  to 
leave  their  houses.  Dur- 
ing the  harvest  many  peo- 
ple were  dangerously  bit- 
ten. 

We  have  had  little  op- 
portunity to  observe  the 
effects  of  spider-bites. 
The  effect  produced  by  an 
American  species  of  the 
family  Attoidse  (the  Phy- 
dippvs  Iripunclalus  L.).  as 
witnessed  by  one  of  our  assistants,  Mr.  O.  Lugger,  in  his 
own  family,  was  in  the  nature  of  a  little  swelling  of  the 
skin,  accompanied  by  great  pain,  itching,  and  inflamma- 
tion. Chilliness  and  fever  succeed  each  other  in  rapid 
succession,  and  convulsions  sometimes  take  place  in 
children  and  weak  persons.  The  pain  does  not  cease  for 
several  days,  and  only  after  free  perspiration. 

Order  I'i-:i>ip.\i.i'"i  (Scorpion-spiders).  —  Of  large 
size:  elongate  and  prominent  maxillary  palpi  ;  first  pair 
of  legs  very  long,  slender,  and  twelve-jointed,  resembling 

antenna',  and  not  used,  as  in  the  true  spiders,  for  loco- 
motion. The  eleven-  to  twelve-jointed  abdomen  is  sepa- 
rated from  the  thorax  by  a  marked  constriction,  with  or 
without  a  tail  — which,  if  present,  is  without  sting. 

The  genus  Phrynus  Oliv.  has  the  general  aspect  of  a 


Fio.    2984.— Wolf-spider    (Phydippus 
Tripunctatus).     (Original.) 


Fig.  2985.— Phrynus  I.unatus.     (After  Brockhaus.) 


spider;  the  large  maxillary  palpi  are  armed  with  thorns- 
and  end  in  a  hand-like  organ  with  one  movable  finger. 
The  mandibles  are  free,  and  probably  contain  glands  to 
secrete  poison,  since  the  bite  of  these  animals  is  greatly 
dreaded,  though  it s  effect  is  doubtless  exaggerated.  Ab- 
domen flat,  rather  short,  eleven  jointed,  with. nit  a  tail. 
Phrynus  produces  li\  ing  young,  and  inhabits  the  warmer 
portions  of  the  globe.  A  number  of  species  occur  in  our- 
southern  and  southwestern  regions. 
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The  genus  Tfielyphanui  Latr.  (Whip-tail,  Nigger  Killer, 
Mule  Killer,  Grampus,  etc.)  looks  more  like  a  scorpion. 
I'lic  maxillary  palpi  are  Bhorter  bul  stouter,  and  look 
like  the  claws  of  a  cray  fish,  The  lasl  three  segments  of 
tin  abdomen  are  formed  Into  a  short  tube,  the  end  of 
which  is  continued  in  a  long,  jointed,  bristl  like  tail. 
The  animals  possess  twelve  eyes,  and  breathe  through  air- 
sacs,  h  hich  open  in  slits  near  th(  i  the 

second  and  third  abdominal  segments.  Although  they 
1 1:1  \ < -  :i  dangerous  I < ••  <K .  and  are  generally  dreaded  in  re 
gions  where  thej  occur,  as  In  Florida  and  Texas,  they 
,i  to  be  harmless.  I>i  Geo.  Marx,  who  published 
Borne  notes  upon  these  animals  En  Entomolugica  Amer- 
i  for  May,  i"~s<i.  says  ho  poison-glands  exist,  since 

i riflce  in  the  terminal  mandibular  claw  could  be  found 

h\  him,  suchascxisl  in  all  other  Arachnidae  which  pos- 
sess  poison  glands  in  their  mandibles.  The  odor,  which 
some  emil  as  s  means  of  def<  nee,  is  \  ery  penetrating  and 
acidulous,  and  consequently  Thelyphonus  is  vulgarly 
known  by  the  inhabitants  of  Borne  of  the  West  Indian 
Islands  as  the  "  Vinegar  maker  "  or  "  Vinaigrier." 

<  »KM  II   Si  <  >lt  1-K  >N  j  1  i  }    I  Si  i  . i; I'l i  i N  -).  —  I  )i -1  i n g  II i -he<  1  1  >V 

immense  forceps-like  maxillae,  seven-jointed  jun-  abdo- 
men, six  jointed,  tail  like  posl  abdomen,  with  a  venomous 
Mini;  mi  the  end,  in  which  arc  lodged  two  poison-bags. 
Two  large  ocelli  placed  close  together  in  the  middle  of 
1 1n-  cephalo-thorax,  and  Bmaller  lateral  ocelli  distributed 
along  its  anterior  margin.  Respiration  by  means  of  four 
pairs  of  lungs. 

Scorpions  resemble  our  cray-fishes,  possessing  like 
them  immense  claws  and  a  rather  hard  chitinous  cover- 
ing. Their  legs  are  strong, 
and  end  iii  double  claws. 
In  their  interior  organiza- 
tion they  are  the  highest 
developed  of  all  arach- 
noidese.  They  produce 
living  young,  Some  reach 
a  verj  large  size  and  are 
able  to  endanger  even  the 
life  of  man.  They  are 
j  \i  dangerous  in    proportion 

i  ^V-v— >    to  their  size,  their  age,  and 
'      ^wff^-   tije  state  of  irritation  they 


Fio.    2966       S 

(Buthim   CaruliniaiHis 
Beauvota).  i  Prom  Am 


may  be  in.  Temperature  also  influ- 
ences the  venom.  The  wounds  in- 
llicled  even  by  the  largest  species 
rarely  prove  fatal. 

No  poisonous  arthropod  is  better 
known  than  the  scorpion,  and  about 
none  are  more  failles  told  and  be- 
lieved. Its  forbidding  aspect  is 
enough  to  accounl  for  many  of  these. 
Paracelsus  claimed  that  they  multi- 
plied from  rotting  scorpions  which 
had  killed  themselves  for  this  pur- 
pose, a  belief  evidently  based  upon 
the  sinry  that  scorpions  surrounded 
...',  ii\  glowing  embers  would  kill  them- 
selves.    Recent  experiments  would 

indicate  that  even  this  story  is  but  fable.      Scorpions  may 

be  provoked  to  strike  and  wound  themselves  or  each 

other,  but  they  are  incapable  of  causing  any  toxic  action 
upon  themselves  or  upon  other  scorpions.  According  to 
Kirby  and  Spence.  the  only  means  of  saving  the  livi  -  -! 
the  English  soldiers  who  were  stung  by  them  in  Egypt 

was  amputation,  and  the}    add  that  one  specie-  was   -aid 

in  occasion  madness.  There  is  no  doubt  that  the  sting  of 
certain  kinds  common  in  South  America  cause-  fever, 
numbness  in  various  part-  of  the  body,  tumors  on  the 
tongue,  and  dimness  "i  Bight,  which  symptoms  last  from 
twent]  four  to  forty-eight  hours,  Our  common  south- 
ern specie-,  the  Buthv* carolinianvt,  which  ranges  from 
B  lUthem  Atlantic  Stale-,  through  Texas,  northward 
into  Southern  Kansa-.  intlicls  also  a  very  severe  sting, 
w  hich  hurts  for  many  hours. 

The  sting   is   not    barbed,    but    its   point    is    pert, 

and  it  wounds  simply  by  penetrating  the  skin  and  con- 
veying   poison    int. i    the  wound  through  two  orifices 


from  a  poison-bag.     The  ;  urn  time-  a-  white  as 

milk. 

Scorpions  are  common  in  tropical  and  subtropical 
parts  of  the  world  ;  they  leave  their  retreats  at  dusk, 
running  with  their  tail  raised  over  their  back,  pointing 
forward.  Their  fond  consists  mainly  of  spiders  and  large 
insects,  which  they  grab  with  their  claws,  and.  after 
scrutinizing,  kill  with  their  sting.  During  the  day  they 
hide  under  BtoneS,  in  rotten  wood,  and  in  dark  places. 
They  an-  very  fond  of  warmth,  and  frequently  enter 

and    hide    in    bid-,  clothing,    shoe-,  etc.,    so   that 

travellers  in  the  tropic-  always  run  the  ri-k  of  being  stung 
by  them.  Liquid  ammonia,  even  the  a-hi  -  ol  tobacco, 
moderate  the  pain  very  quickly,  and  a  small  dose  of  ipe- 
cacuanha will  overcome  the  laintne— .      The  effect  of  tho 

Bting  upon  a  ]  erson  diminishes  in  virulence  with  repeti- 
tin ii.  and  may  become  innocuous. 

ORDER  Soi.nt  <..).  (GALEODES). — Spider  like  animals, 
having  head  and  thorax  separated,  with  a  long,  segmented 
abdomen,  scissor-slutped  mandibles,  and  leg-like  maxil- 
lary palpi  :  they  breathe  through  trachea',  and  not  by  pul- 
monary si 

These  large,  hairy,  and  spider-like  animals,  reaching 
sometimes  a  length  of  two  inches,  an-  at  once  distio- 
guisbed  from  true  spiders  by  the  segmented,  elongated 
abdomen.  Tiny  resemble,  in  the  division  of  their  body, 
true  hexapod  insect-,  because  their  cephalo-thorax  is  di- 
vided in  two  parts,  "f  which  the  anterior  pari  maybe 
Compared  with  the  head,  and  the  po-terior  I  hree-jointed 
part  with  the  thorax  of  insects.  The  cylindrical  abdo- 
men, formed  by  nine  or  ten  segments,  is  stronglj 
rated  from  the  cephalo-thorax.     The  mouth  organs  eon- 


Fio.  2987. — Datamos  striates.     B,  Side  view  of  head  of  female.     (After 
Putnam.) 

sist  of  very  large  mandibles,  ending  in  a  largo  vertical 
pair  of  scissors,  of  which  the  lower  arm  moves  in  a  ver- 
tical direction  against  the  upper  arm,  which  is  also  mov- 
able. The  maxillary  palpi  serve  as  Ii-l's.  but  lack  the 
claws,  which  are  found  only  in  the  three  pairs  of  poste- 
rior legs,  which  originate  from  the  thoracic  segments, 
and  which  possess  upon  their  base  peculiar  leaf-like  ap- 
pendages. The  first  pair  of  legs,  -hitting  from  the  head. 
might  be  mistaken  for  a  second   pair  of  maxillary  palpi. 

Galeodes  possesses  twolargeprojectingocelliand  breathes, 
like  insects,  through  trachea.  Two  of  the  four  stigmata 
open  between  the  first  and  second  pairs  of  legs,  and  two 
on  the  ventral  side  of  the  abdomen.  • 

Pallas  narrates  wonderful  stories  of  one  of  the  species 
of  Galeodes,  which  is  common  in  Southern  Russia,  w  here 
it  is  greatly  feared  and  called  the  Bu-Chorgoi,  or  Kara- 
Kart  liie.  People  leave  a  region  in  which  this  animal, 
considered  dangerous  to  man  and  beast,  is  common.  It 
is  claimed  that  during  the  suminer.  when  camels  are 
more  or  less  denuded  01  hair  on  their  ventral  side,  these 
Galeodes  appear,  and.  jumping  upon  the  sleeping  animals, 
poison  them.  According  to  the  superstition  of  the  Kal- 
mucks, if  a  person  is  bitten  but  one  remedy  will  cure 
him — the  milk  of  a  woman  in  her  tirst  confinement,  pro- 
viding she  was  immaculate  as  a  girl.  If  such  milk  can- 
not be  had.  the  heart  or  lung  of  a  black  dog  or  cat  is 
torn  out  of  the  living  animal  and  applied  to  the  wound. 
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Polsonona  Insect*. 
Poisonous  inseciK. 


Physicians  during  the  time  of  Pallas  effectually  used  nut- 
oil,"  or  cotton  saturated  with  camphor.     The  viciousness 

of  these  creatures  in  attacking-  when  interfered  with,  as 
well  as  the    formidable  nature 
of  the  large  mandibles,  plainly 
indicates  that  they  have  both  the 
will   and  the  power  to  inflict  a 
severe    bite.      No    cases    have 
come  under  our  notice,  but  the 
bite  of  some  species  is  said   to 
be  very  painful,  producing  violent  inflam- 
mation, passing   lameness,  headache,  and 
faintingfits.     Experiments  that  have  been 
made  prove  the  dangerous  qualities  of  the 
bite,  though  there  is  doubtless  great  varia- 
tion in  this  respect  in  the  different  species. 
The  man}'  species    which    occur   in  this 
country    usually    live    in    sandy    deserts, 
where  they  dig  pits  in  the  soil,  removing 
the  debris  by  means  of  their  mandibles  and 
Stiff  hairs,  which  act  as  a  broom.    During 
the    day  they    hide  ;   and  they  search   for 
their  food,    chiefly   grasshoppers,  during 
the  night.     The  food  is  not  simply  sucked 
dry,  but  is  completely  chewed  up*     Small 
lizards,   young  mice  and   rats,   and  even 
specimens  of  their  own  kind,  do  not  escape 
their    voracity.     Their    only    redeeming 
character  is  the  love  for  their  offspring, 
which  they  protect  carefully. 

The  best-known  American  species  is 
the  Solpugo  (Galeodes)  americana  Say. 
which  runs  with  amazing  rapidity,  like 
our  well  known  sand-crab. 

Class  Myriapoda  (Thousand-legs.) 
— Tracheates  with  free  head  and  numer- 
ous, nearly  uniform  segments,  with  one 
pair  of  antennae,  three  pairs  of  palpi,  and 
numerous  legs. 

Thousand  legs  are  distinguished  from 
all  other  arthropods  by  the  uniform  seg- 
mentation of  their  cylindrical  or  Hat 
bodies,  and  the  mode  of  their  locomotion. 
This  class  is  divided  into  two  orders,  the 
Ghilognatha  and  the  Oidlopoda.  The  most 
important  character,  so  far  as  we  are  now 
concerned,  is  that  the  one  has  its  jaws  or 
mandibles  formed  on  the  ordinary  plan 
found  in  hexapods  that  bite  their  food; 
while  the  other  has  them  formed  out  of 
its  fore-legs  into  something  half-leg,  half- 
jaw,  after  the  shape  of  the  falces  of  spidei  s, 
with  a  sharp  point  and  a  hollow  duct  in- 
side, which  is  connected  with  a  poison- 
gland.  The  former  compose  the  Chilog- 
naihs,  with  two  pairs  of  legs  to  each 
segment  ;  the  latter  the  Chilopods  or  Sco- 
hpendridcB,  with  one  pair  of  legs  to  each 
segment.  The  former  are  harmless,  and 
it  is  with  the  latter  that  we  have  to  deal 
in  this  connection. 

Order  Chtlopoda  (Cen- 
tipedes).— Distinguished  by 
a  flat  body  with  one  pair  of 
legs  on  each  segment  ;  long 
and  many-jointed  antenna1  ; 
mouth-organs  fitted  for  car- 
nivorous food  ;  poison-glands 
in  base  of  first  pair  of  legs, 
which  resemble  mouth-parts. 

Fam.  Sco  lopendr  idee.  — 
Chiefly  distinguished  by  the 
relatively  few  segments  and 
few  ocelli. 

This  family  contains  the 
most  formidable  and  largest 
species,  some  reaching  nearly 

by  Professor  H.  C.  Wood,  Jr.,  in  "  The~Myriapoda  of 
North  America,"  their  highly  organized  muscular  and 


Fig.  2988.— Scolopendra  Castaneiceps.     a.  Under  side  of  head,  showing 
fangs;  6,  under  side  of  last  segment     (After  Wood.) 

a  foot  in  length.    As  stated 


nervous  system,  the  compactness  of  their  intestinal  ap- 
paratus, and  the  length  and  power  of  their  legs,  all  lie- 
token  habits  of  great  activity,  while  the  formidable  nat- 
ure of  their  mandibles,  and  the 

sharp  spines,  both  lateral  and 
terminal,  with  which  their  feet 
are  armed,  tit  them  for  preda- 
tory warfare.    The  poison-fangs 

are  very  strong,  and  the  bite 
dangerous. 
Brown,  in  his  "  History  of  Jamaica," 
in  speaking  of  Scolopendra  moisitans, 
says:  "  Another  example  of  the  severity 
of  the  bite  came  within  our  own  personal 
knowledge.  The  siill'ercr  was  the  mana- 
ge]' of  a  sugar  plantation  in  Jamaica  in 
bygone  days,  when  there  were  still  slaves, 
and  in  the  "boiling  season."  when  the 
juice  of  the  cane  is  boiled  to  produce  the 
sugar,  it  was  his  duty  or  practice  to 
visit  the  boilers  during  the  night,  to  see 
that  the  tires  were  kept  up  and  no  inter- 
mission was  allowed  in  the  process.  On 
these  occasions,  he  merely  threw  on  a 
dressing-gown  and  thrust  his  naked  feet 
into  slippers,  while  lie  took  a  hasty  round 
through  the  works.  While  thus  engaged 
he  was  once  bitten  on  the  leg,  a  little 
above  the  ankle,  by  one  of  these  large 
centipedes.  They  arc  nocturnal  animals, 
and  of  course  most  lively  and  alert  at 
night.  lie  described  the  pain  as  so  ex- 
cruciating that  he  almost  fainted  on  the 
spot,  and  had  to  be  assisted  into  the  house. 
As  to  the  Structure  of  the  apparatus  for 
poisoning  the  wound  made  by  the  bile, 
that  was  satisfactorily  made  out  by  Mr. 
Newport,  the  eminent  entomologist, 
whose  loss  is  still  deplored  by  our  older 
naturalists.  Until  he  worked  it  out,  the 
gland  by  which  the  poison  of  the  centi- 
pede is  secreted  had  not  been  shown. 
Leewenhoek  discovered  at  the  apex  of  the 
mandibles  an  orifice  that  communicated 
internally  with  an  elongated  cavity,  and 
he  also  saw  a  drop  of  fluid  exude  from 
the  orifice,  but  he  did  not  discover  the 
true  secreting  gland,  which,  however, 
Newport  did.  for  he  not  only  confirmed 
Leewenhoek's  observation  in  regard  to  the 
existence  of  a  longitudinal  opening  at  the 
inner  margin  of  the  apex  of  the  mandible, 
but  also  traced  it  backward  to  the  sac 
with  which  it  communicates,  and  discov- 
ered the  gland  of  which  it  is  the  reser- 
voir." The  effect  of  the  bite  of  a  centi- 
pede in  warm  climates  is  very  variable: 
.sometimes  excessively  virulent  and  pain- 
ful, at  others  causing  little  inconvenience. 
QeophiluH  subte)Tanetis  .'i  one  of  those 
species  which  have  the  remarkable  prop 
erty  of  occasionally  (more 
especially  in  spring  and 
autumn  secreting  a  phos- 
phoric substance,  winch 
Set  rhs  to  exude  from  the 
body,  ami  is  kit  like  a  shin- 
ing trail  on  the  spots  over 
which  the  centipede  has 
passed.     Thelighl  soon  fades 

and     disappears,     however. 

This  is  the  species  whose  lu- 
minosity has  been  most  fre- 
quently  observed,   but    there 
lire  reasons  for  believing  that 
the  property  is  common   to 
all  the  section   of  centipedes   known   as  GeopllUidm,  and 
that    it  is  evolved   only  at  the   breeding  season.      Oviedo, 
the  friend  and  companion  of  Columbus,  as  quoted  by 
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Newport,  mentions  it  in  1 1 i  — -  account  ol  the  island  <>f 

I lingo     "There  are  in  this  island  (St.  Domingo) 

man]  kinds  of  Scolopendra  or  hundred-legs;  Borne  are 
ill  ii. i,  r  and  as  1  * > 1 1 ^r  as  one'-  finger,  and  like  to  those  of 
Spain,  and  these  bite  and  cause  considerable  pain.  There 
others  "I  these  worms  about  half  the  length  of  the 
finger  and  slender,  with  many  feet,  and  these  shim-  much 
by  night,  and  leave  a  light  where  ihej  go,  and  mav  be 
.  !im  or  even  one  hundred  feet  off.  Jet  the  whole 
animal  does  not  shine,  but  onh  the  joints  where  the  legs 
spring  from  the  body,  and  the  light  is  very  bright." 
From  this  prop  rtj  iiii-  species,  or  tin  it  is 

doubtful  which  he  meant),  was  named  by  Linn 
lopt  ndra  ■ 

Numerous  observations  are  recorded  of  myriapodsof 
this  Bection,  after  having  caused  lingering  headache,  hav- 
in  i.. .  N  sneezed  forth  by  men  from  the  nose  As  Van 
der  Hoeven  says,  it  is  easier  to  reject  these  observations 
than  to  explain  the  continued  life  ol  these  creatures  in 
Midi  unusual  situations 

Class  Hexafoda  (Insects  Proper).  —  Tracheates, 
with  body  distinctly  divided  into  head,  thorax,  and  al>- 
domen.  Bead  with  two  antennas,  and  either  haustellate 
or  mandibulate  mouth.  Thorax  with  normally  three 
pairs  of  legs,  and  with  either  four,  two,  or  no  wings. 
Abdomen  normally  nine-jointed. 

Obdeb  NTeuhoptera  (Nebve-wing  Insects). —  These 
insects  are  characterized  by  having  the  wings  reticulate 
with  numerous  veins,  so  as  to  look  like  network. 

The  order  tonus  two  natural  divisions,  the  first  includ- 
ing all  those  which  undergo  a  complete,  and  the  Becond 
those  which  undergo  an  incomplete,  metamorphosis.  The 
order  does  not  contain  any  poisonous  species.  The  male 
of  Corydalis  cornutus  is  feared  by  the  ignorant  without 
cause,  lis  female  can  and  will  nip  the  fingers,  but,  not 
possessing  any  poison,  produces  only  momentary  pain. 
The  Panorpidm  (Scorpion  Hies)  are  dreaded  by  some  per- 
sons. The  males  are  distinguished  by  a  peculiar  anal 
organ,  which  very  closely  resembles  the  tail  end  of  a 
scorpion  ;  but  it  cannot  be  used  for  any  similar  purpose. 

Obdeb  Obthopteba  (Roaches,  Locusts,  Obasshop- 
ci  as,  E  re  I.  These  insects  are  characterized  by  having 
the  front  wings  straight  and  usually  narrow,  pergamen- 
eous, or  parchment  like,  thickly  veined  and  overlapping 
at  tips  when  closed;  the  hind  wings  large  and  folding 
longitudinally  like  a  fan.     Transformations  incomplete. 

This  order  contains  no  venomous  species.  .Members  of 
the  family  Forficulida  (Earwigs)  are  erroneously  consid- 
er* d  poisonous  by  many  people  :  they  are  perfectly  harm- 
less, so  far  as  venomous  qualities  are  concerned.  The 
oft-mentioned  fact  that  they  enter  the  ears  of  persons 
sleeping   outdoors,    is    not    disputed  ;    but    they  enter  in 

search  of  a  dark  hiding-place. 

The  family  Blatlida  (Roaches),  so  injurious  to  his 
property  .  are  perfectly  harmless  to  man  himself. 

The  family  Acridida  (Locusts  or  Grasshoppers)  never 

occasion  bodily  harm  to  man.  but  it  is  claimed  that  (lights 
of  the  migratory  African  species  have  at  times  spread  the 
germs  of  cholera  to  regions  far  away  from  the  seat  of 
this  disease.  Some  members  of  this  family  secrete  very 
corrosive  juices,  which  they  drop  upon  the  person  hand- 
ling them. 

Obdeb  Rhtnchota  ob  Hemtpteba  (Bugs). — Insects 
with  jointed  beak  nostrum),  titled  for  penetrating  and 
Bucking  the  juices  of  plants  and  animals.  Prothorax 
mostly  free.      M et a tnoi'i ihoscs  incomplete 

In  this  order  we  have  a  number  of  species  which  are 
more  or  less  poisonous.  Most  true  bugs  (sub-order  Hit,  r- 
opiera)  secrete  poison  to  produce  an  accelerated  flow  of 

their  food,  cither  the  Bap  of  plants,  or  the  blood  of  in- 
-  and  animals.  The  suborder  Aptera  has  apparently 
no  organ  to  secret,,  such  poison,  but  the  saliva  itself  is 
mot- •  less  irritating,  and  the  bite  is  not  simply  a  me- 
chanical perforation  of  the  skin, 

St  B-OBDl  i:  A.PTEBAOB  PARASITICA. — Wingless  Kh_\  n- 
Chota,  with  short,  flesh]  rostrum  ami  broad,  cutting 
seta';  Bometimes  with  rudimentary  biting  mouth-organs. 

Thorax  ill  defined,       Abdomen  generally  nine  jointed. 

Fwi.  /'<■.'  m  (Lice),     Schiodte,  a  Danish  entomolo- 


gist, has.  il  seems  to  lis  t,,|ever  settled  the  question  as  to 
whether  the  louse  bites  the  Ilesh  or  sucks  blood,  and 
decides  a  point  interesting  to  physicians,  i.e.,  that  the 
loathsome  disease  called  phthiriasis  is  a  misnomer.  From 
this  source  not  only  many  living  in  poverty  and  squalor 
are  said  to  have  died,  bul  also  men  ol  renown — among 
whom  Denny,  in  his  work  on  the  Anoplura,  or  lice,  of 
(neat  Britain,  mentions  the  names  ,,i  ••  Pheretima, 
corded  by  Herodotus,  Antiochus  Epiphanes,  the  Dictator 
Sylla,  the  two  Herods,  the  Emperor  Maximilian,  and 
Philip  the  Second.''  Schiodte,  in  his  essay  "  On  Phthi- 
riu8,  and  on  the  Structure  ol  the  Mouth  in  Pediculua" 
{Annalt  and  Magazim  of  Natural  History,  1866,  p 
says  thai  this,  statements  will  not  bear  examination, 
and  that  this  diseaae  should  be  placed  on  the  ■'  retired 
1 1  —  i .  for  it  cannot  be  produced  by  mere  blood  sucking 
animals,  which  in  this  case  are  only  the  disgusting  at- 
tendants ou  other  diseasi  -.  1  le  thus  describes  the  mouth- 
parts  of  the  louse,  his  studies  having 
apparently  been  on  eestimenti : 

"  I. ice  an-  no  doubt  to  be  regarded 
as  buns,  simplified  in  structure  and 
lowered  in  animal  life,  in  accordance 
with  their  mode  of  living  as  para- 
Bites  ;  beinLr  small,  flattened,  apterous, 
myopic,  craw  ling,  and  climbing,  with 
a  conical  head,  moulded  as  it  were  to 
suit  the  rugosities  of  the  .surface  they 
inhabit,  provided  with  a  s,,ft,  trans- 
versely furrowed  skin,  probably  en- 
dowed with  an  acute  sense  of  feeling, 
which  can  guide  them  in  that  twi- 
light in  which  their  mode  of  life 
places  them.  The  peculiar  attenua- 
tion of  the  head  in  front  of  the  an- 
tennas at  once  suggests  to  the  prac- 
tised eye  the  existence  of  a  mouth 
adapted  lor  suction.  This  mouth  dif- 
fers from  that  of  the  Hcmiptera  (bed- 
bug, etc.),  generally  in  the  circum- 
stance that  the  labium  is  capable  of 
being  retracted  into  the  upper  part  of 
the  bead,  Which  therefore  presents  a 
little  fold,  which  is  extended  when 
the  labium  is  protruded.  In  order  to 
strengthen  this  part,  a  flat  band  of 
ehitine  is  placed  on  the  under  surface, 
just  as  the:  shoemaker  puts  a  small 
piece  of  gutta-percha  into  the  back 
of  an  india-rubber  shoe  :  as.  however, 
the  ehitine  is  not  very  clastic,  this 
band  is  rather  thinner  in  the  middle, 
6.  6.  the  ctiitincus  in  order  that  it  may  bend  and  fold  a 
little  when  the  skin  is  not  extended  by 

the  lower  lip.      The  latter  consists 

usual.  of  two  hard  lateral  pieces,  of 
which  the  fore  ends  are  united  by  a 
membrane  bo  that  they  form  a  tube, 
of  which  the  interior  covering  is  a 
continuation  of  the  elastic  membrane 
in  the  top  of  the  head  :  inside  its  ori- 
p.iirs    ,.f    jawe    are     the  there  are  a  number  of  small  hooks, 

...■n.n.-.i  ^,„i^  tiu>    which  assume  dilTcrcnt  positions  ac- 
cording to  the  degree  of  protrusion; 

if  this  is  at  its  highest  point  the  orifice 
is  turned  inside  out.  like  a  collar,  whereby  the  small  hooks 
are  directed  backward,  so  that    they  can   serve  as  bai 
These  are  the  movements  which  the  animal  executes  after 

having  first  inserted  the  labium  through  a  sweat] 
When  the  hooks  have  got  a  firm  hold,  the  first  pair  of 
setae  (the  teal  mandibles  transformed |  are  protruded  ;  thi  Be 
ate.  toward  their  points,  united  by  a  membrane  so  as  to 
form  a  closed  tube,  from  which,  again,  is  inserted  the 
.second  pair  of  sets,  or  maxilhe,  which  in  the  same  man- 
ner are  transformed  into  a  tube  ending  in  two  small  lobes 
placed  crosswise.  It  follows  that  when  the  whole  instru- 
ment is  exserted,  we  perceive  a  long,  membranous,  flexible 
tube  hanging  down  from  the  labium,  and  along  the  walls 
of  this  tube  the  set i form  mandibles  and  maxillae,  in  the 


Fin.  3989.  Month. 
parts  ol  Loose  IV 
dicoliu  Vest 

a,  'i.  The  -umiiiit  of 

hi  ad  with  four 

bristles  on  each  siil, ■; 


band  ;  <■.  the  hind 
part  of  the  lower  lip: 
it,  </.  the  foremost 
protruding  part   of 

the  lower  lip  (ttie 
hansb  Hum) ;  e,  e, 
the  hooks  turned 
outward  ;  /.  the  in- 
ner tube  of  suction 
slightly  bent  ami 
twisted  :     tin.     two 


outside  »s  thin  lines. 
I  After  Packard.) 
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shape  of  long,  narrow  hands  of  chitine.     In  this  way  the 
tube  of  suction  can  be  made  longer  or  shorti  ras  required, 

and  easily  adjusted  to  the  thickness  of  the  skin  in  the 
particular  place  where  the  animal  is  sucking,  whereby 
access  to  the  capillary  system  is  secured  at  any  part  of 
the  body.  It  is  apparent,  from  the  whole  structi 
the  instrument,  that  it  is  by  no  means  calculated  to  being 
OSed  as  a  sting',  but  is  rather  to  be  compared  to  a  delicate 
clastic  probe,  in  the  use  of  which  the  terminal  lulus  prob- 
ably serve  as  feelers.  As  .soon  as  the  capillary  system  is 
reached,  the  blood  will  at  once  ascend  into  the  narrow 
tube,  after  which  the  current  is  continued  with  increas- 
ing rapidity  by  means  of  the  pulsation  of  the  pumping 
ventricle  and  the  powerful  peristaltic  movement  of  the 
digestive  tube." 

The  head-louse  (Pediculus  capitis  Deg.)  is  usually,  al- 
most exclusively,  found  upon  thehead  of  children.  "The 
well-known  "  nits,"  which  are  glued  to  the  hairs  of  the 
Lost,  are  t lie  eggs  of  this  species.  It  is  generally  sup- 
posed that  dirt  and  filth  breed  these  vermin  ;  such  is, 
however,  not  the  case.  Of  course,  upon  a  dirty  head 
they  find  more  suitable  quarters  and  greater  abundance 
of  their  appropriate  food  than  upon  a  clean  one.  Oil 
and  cleanliness  are  the  best  prophylactics. 

The  body-louse  (Pediculus  vestimenti  Burm.)  is  more 
frequent^  found  upon  the  nape  of  the  human  neck,  and 
was  consequently  named,  by  Linn.,  cerovcalis.  It  is 
found,  however,  upon  any  part  of  the  body  not  cov- 
ered with  a  dense  growth  of  hair.  During  our  civil  war 
it  was  unpleasantly  well  known  to  the  soldiers  by  the 
characteristic  name  of  "  gray-back."  The  prevalence  of 
this  insect  during  that  time  was  owing  to  the  fact  that 
soldiers  were  either  unable  to  properly  wash  their  cloth- 
ing in  hot  water,  or  not  as  often  as  most  of  them  would 
like  to  have  done.  This  insect  differs  from  the  other 
species  by  a  distinct  blackish  stripe  which  commences 
between  the  hind  legs,  and  reaches  about  two-thirds  of 
the  way  to  the  tip  of  the  abdomen.  The  male  is  fur- 
ther distinguished  by  a  very  long,  robust,  and  blunt 
spur  at  the  tip  of  the  front  tibia1. 

The  crab-louse  (Phthirius  pubis  Linn.)  is  character- 
ized by  a  much  more  rounded  and  flattened  shape,  and 
by  the  four  crab-like  posterior  legs.  Its  habits  are  also 
quite  different,  although,  like  the  other  members  of 
this  family,  it  attaches  its  eggs  to  the  hair  ;  the  young, 
instead  of  living  on  the  surface  of  the  skin,  burrow 
under  the  epidermis,  causing  intolerable  itching.  When 
mature  they  leave  their  burrows  to  procreate. 

There  is  a  large  number  of  species  affecting  our  dif- 
ferent domestic  animals.  All,  as  well  as  their  eggs,  can 
be  readily  killed  by  an  application  to  the  infested  por- 
tions of  the  bod}'  of  any  kind  of  mercurial  ointment. 

Fam.  MaMophaga  (Bird-lice). — Distinguished  from  the 
lice  by  possessing  three-  to  five-jointed  antenna',  and  by 
a  biting  rhouth  instead  of  a  fleshy  rostrum. 

A  great  number  of  species,  including  the  well-known 
bird-lice,  are  comprised  in  this  family.  They  are  found 
upon  mammals  and  birds,  and  feed  upon  the  young 
hairs  and  feathers,  but  imbibe,  in  some  cases,  blood  as 
well. 

Sub-order  Homoptera  (Whows-wing  Bugs). — These 
insects  are  characterized  by  having  all  four  wings  of  a 
uniform  membranous  nature,  and  folding  straight  down 
the  back  when  at  rest.     Transformation  incomplete. 

None  of  the  species  of  homoptera are  positively  known 
to  be  poisonous  to  man,  though  many  produce  poison- 
ous effects  on  plants.  The  oft-told  story  of  the  ven- 
omous effect  of  the  puncture,  or  "sting,"  of  the  peri- 
odical cicada  (miscalled  seventeen-year  locust)  lacks 
sufficient  proof.  The  matter  is  fully  considered  in  our 
writings  on  this  interesting  insect,  Cicada  septendecim, 
with  its  race  Iredecirn.  Cf.  more  particularly  Bulletin  No. 
8,  Division  of  Entomology,  Department  of  Agriculture, 
and  Annual  Report  of  U.  S.  Entomologist  for  ls«4. 

Sub-order  Heteroptera(  Half-  wing  Bigs).—  These 
insects  are  characterized  by  having  the  basal  half  of  the 
front  wings  coriaceous  or  "leathery,  while  the  apical  part 
is  membranaceous.  The  wings  cross  flatly  over  the  back 
"when  at  rest.     Transformations  incomplete. 


Fio.    3990.  —  Point    ot 
Beak  "fa  Hemipteron. 

(Original.) 


In  tins  sub-order  there  arc  a  large  number  of  species 
which  can  inflict  by  their  "bite"  or   puncture  severe 

pain  to  man  and  animals.  Hut  most  of  those  which 
pusses  this  power  normally  live  upon  other  insects. 
The  rostrum  or  beak  of  these  insects 
is  a  horny,  pointed,  tapering,  three 
of  lour- jointed  tube,  the  labium,  and 
arises  troin  beneath  the  front  of  the 
head.  This  tube  encloses  four  still' 
bristles,  the  mandibles  and  maxilla-, 
Which  are  adapted  to  pierce  the 
i  issues  of  plants  or  animals.  In  plant- 
feeding  species  the  rostrum  is  unusu- 
ally long  and  slender  ;  in  blood  suck- 
ing species  it.  is  short,  thick,  and 
curved.  When  plunging  the  beak 
into  the  flesh,  the  setaceous  maxilla- 
and  mandibles — the  latter  armed  with 

recurved  teeth — come  into  action,  and  a  drop  of  fluid  is 
discharged  at  the. same  time  from  the  salivary  glands ; 
this  thud,  the  poison,  is  of  an  acid  nature,  and  will,  on 
this  account,  produce  inflammation  and  an  accelerated 

How  of  blood.  It  would 
be  useless  even  to  mention 
all  the  species  involved, 
and  only  the  more  danger- 
ous, or  the  more  common 
and  best-known  species, 
will  be  referred  to  in  this 
connection. 

Fam.  Xotonect  i il ir 
(W  a  t  e  r  Boat  m  e  n  ).  — 
Aquatic  insects,  always 
swimming  on  their  back  ; 
they  are  oval  in  form,  and 
deeper-bodied   than    other 

aquatic  bugs,  having  the 
convexity  of  the  surface 
above.  Eyes  large,  reni- 
form  ;  four-jointed  rostrum 
elongate,  conical,  acute  ; 
ocelli  absent. 

The  species  of  the  genus 
Notonecta    have     a    sharp, 

poisonous  bite.     They  do  not  usually  attack    man.   but 

try  to  escape  from  him.     If,  however,  they  are  roughly 

handled  they  bite  freety,  and  occasion  very  great   pain, 

which  lasts  sometimes  for  hours.     Ponds  that  are  drying 

out  in  summer,  and  where 

these  species  collect  in  large 

numbers,    should    not    be 

used  for  bathing  purposes. 
Fam.     Nepidm    (Water 

Scorpions).  —  Flat,  ellipti- 
cal,   aquatic    insects    of    a 

dull,  fuscous,  or  brownish 

color  ;  legs  better  fitted  for 

walking   than    swimming, 

with  the  fore-tibia1  curved, 

carrying  a  long,  one-jointed 

tarsus,    and    fitting    into    a 

channel    of    the    long    and 

wide  femora  like  the  blade 

of    a  pocket-knife.     Eyes 

prominent ;  abdomen  ter- 
minating in  two  long  re- 
spirator)' half-tubes,  w  hicb 

united  serve  to  convey  the 

air   to  the   interior  of   the 

abdomen. 

Although     these     insects 

are   very  sluggish  in  their 

motions,   they    should    be 

handled  with  care,  as   tiny 

arc   also  capable  of  a  sharp  Flr-  2992.— Bolortoma  Arncricanum. 

and  severe  bite.  Ker  Riley.) 

Fam.  Belostomatida  (Gianl  Water  Bugs). — The  brown 

or  gray  insects  forming  Ibis  family  contain  tin-  largest 
heteroptera  now  in  existence.     They  are  broad  and  flat- 


Fro.  2991. — nostrum  of  Notonecta. 
6,  Side  view  of  rostrum  ;  tl,  rostrum 
from  above:  e.  one  of  the  mandi- 
bles entire,  and  the  base  of  the  other 
and  of  the  two  maxilla; ;  /,  extrem- 
ity of  mandible  more  strongly  mag- 
nified, with  recurved  teeth ;  <-, 
upper  lip  ;  g,  antenna.  (After  West- 
wood.) 
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bodii  'I  aquatic  insects,  more  or  less  ovate,  the  hind  legs 
being  Battened  and  adapted  for  swimming,  the  fronl  ii 
bia  curved  and  fitted  for  Beizing  and  holding  ibeir  prey. 
The  Belostoina  amerieanum  Leidy,  since  the  introduc- 
tion "i  the  electric  light  in  our  streets,  baa  become  a 
rather  well-known  insect,  being  attracted  to  the  liL'lii 
ii  numbers,  and  easily  stunned  bj  the  force  of  its 
flight againsf  the  lamps,  ii  is  injurious  t"  young  fish, 
and  its  puncture  is  painful, 
and,  w  l*J  t » -  very  rarely  wound- 
man,  ii  should  be  bandied 
ully. 
I'\m.  Reduviidm  (Piral  e 
Bugs i.  This  laniih  .  < ■■  impre 
bending  a  vasl  number  of 
forms,  is  distinguished  by 
having  the  rostrum  attached 
to  tin-  tipof  the  head,  with  the 
basal  joint  bent,  thus  causing 
the  real  to  curve  beneath,  and 
usually  fitting  in  a  gj 
upon  the  sternum.  E  y  e  s 
prominent,  h<  mispherical,  lateral,  and  placed  before  the 
base  of  the  head ;  when  situated  far  back  they  are  suc- 
ceeded by  a  constriction  resembling  a   neck. 

Nearly  all  of  the  numerous  species  of  this  family  have 
a  more  or  less  poisonous  bite.  The  great  majority  show. 
however,  bul  little  inclination  to  bite  man,  until  forced 
in  self-defence  to  do  so.  In  Europe  the  Cannibal  bug 
i  //  duviut  in  rs  miitus  I. inn.  i  (  Pig.  2993)  haunts  houses  fl  i' 
the  sake  of  preying  upon  the  bed  bug.  Recent  writers 
contend,  however,  thai  instead  of  taking  the  hlood  from 
the  bed-bugs,  they  prefer  to  take  it  directly  from  the 
original  source,  so  thai  the  very  commendable  propensi 
tics  of  thi-  insect  are  offsel  by  its  making  no  distinction 
between  i>ed  bug  and  man.  Its  larva  (Fig.  2993,  c)  is  cov- 
ered with  a  glutinous  substance  to  which  bits  of  dirt  and 
dusl  adhere.  Both  the  imago  and 
the  immature  larva  and  pupa  have 
a  very  peculiar  mode  of  locomo- 
tion. They  all  move  very  deliber- 
ately, step  by  step,  with  a  long 
pause  between  each  motion,  which 
i-  executed  in  a  sudden  and  jerky 
manner  ;  their  antennae  move  at 
the  same  rate.  If  a  fly  or  another 
inseel  is  offered  it  is  first  touched 
\\  ith  the  antennae,  a  Budden  spring 
follow-,  and  at  the  same  time  the 
beak  is  thrust  into  the  prey. 

The  Two-spotted  Corsair  {Pira- 
tes biguttatui  Saj  I,  Fig.  2994,  is  in 
the  Southern  States  found  in  similar  places,  and  is  also 
said  to  prey  on  bed-bugs. 

The  blood-sucking  Cone-nose,  or  Big  Bed-bug  (Conorhi- 
nut  a  Lee),  Fig.  2995,  is  also  frequently  found 

in  beds,  and  its  bite  is  very  severe.    I'rof.  .1.  (J.  Lemmon. 
Oakland,  Cal.,  has  reported  his  experiences  with  this 
inseel  in  the  Annual  Report  of  the Entomologisl  for  1884. 
He  was  induced,  alter  a  botanizing  exploration  in  the 


FlO.  8994.— Raaahus  (Pira- 
ligattatns  Say.    (Af- 
ter Riley.) 


FlO.  2995. — Conorhinus   Sangnianffa  Lee.     a,  Imago ;   6.  pupa.     (After 
Riley.) 

mountains  of  Arizona,  to  camp  w  ith  his  family  in  a  cave. 
Id  write-.  "Suddenly  Mrs.  Lemmon  screamed,  and  a 
large,  flat,  nimble-footed  bug  was  ^'<w  hurrying  away 
into  a  lock  crevice.  It  was  pitiful  to  see  the  tears  roll- 
ing down  her  cheeks  as  -he  BWUng  her  arm  about,  while 
applying  ammonia  to  allay  the  pain  of  the  wound,  which 


immediately  reddened    and    swelled,    forming    a    cor, 
surface  one  inch  or  more  across."     Others  were  also  hit- 
ten.     The  presence  of  .this  inseel  i-  not  felt  until  the  !.• 
beak  is  inserted  .  this  i-  very  hard,  over  3-16  of  an  inch 
long,  and  can,  therefore,  he  in-erled  through  any  kind  of 
clothing  worn    iii  summer.     The    swellings   mjtde  si 
fester,  occasioning  great  pain  and  itching,  and  discharg- 
ing pus  for  several  day-. 

Besides  these  specie-  sometimes  found  in  houses,  there 
an  otb<  i  -.  seldom  or  never  I  on  ml  under  roof,  bul  equally 
poisonous.    As  an  example  we  select  the  lirionidu*ci  • 

tUt  Linn.      This    well  known    insect,  (ailed    the  "  Wheel- 

bug,"  on  account  of  the  arched  and  serrated  projection 
on  its  back,  is  by  no  means  quarrelsome,  bul  evai 
man.  It-  puncture,  however,  produces  violent  inflamma- 
tion, and  the  bitten  hand  and  arm  are  rendered  useless 
for  Borne  time.  Being  otherwise  a  very  useful  insect,  by 
preying  on  various  other  plant-feeding  pest-,  it  should 
be  spa'cd  and  protected. 

A  specie-  allied  to  our  w  beel-bug  occurs  iii  Chili,  w  here 
it  is  called  "  winhuka."  or  "  rinhuka."  It  is  there  greatly 
feared,  and  if  numerous,  is  .said  to  drive  people  for  a  time 
from  their  dwelling-plat  i  -. 

F\m.  Cimicida.-  These  insects  are  distinguished  by  a 
broad  head,  with  the  frontal  division  bluntly  rounded ; 
the  antennae  have  the  two  basal  joints  stout,  "the  first  be- 
ing very  short  and  much  thicker  than  the  second,  while 
the  two  end-joints  are  very  slender  and  pubescent  . 
tram  slender,  excepting  the  base,  and  extending  to  the 
fore-coxee. 

This   family  contains  a-  its   representative   tie 
known   of  all    bugs,    the   bed-bug   {Acantiiia   leetuU 
Liuu.).     Few    people  who  live  in  crowded  cities  will  re- 
quire a  figure  of  this  inseel  in  order  to  recognize  it.     It 
is  best  known  as  a  household  pest,  bul  is  not  infrequently 
found  on  some  kinds  of  timber  in  the  wood-.   It-  rudimen- 
tary wim:s  and  wing-cases  indicate  that  it  has  under- 
a  kind  of  domestication,  and  has  been  influenced  by  man 
lor  a  very  long   time.      Thus   far   no   individuals  of  this 
insect  have  been  nut  with  fully  winged,  though  speci- 
mens occur,  which  have  the  wing-pads  hanging  loo-, 
if  ready  to  change  into  wing  covers.     The  old  Gn 
knew  it  by  the  name  of  "  koris,"  and  the  Romans  called 
it  "  cimex." 

Tin-  female  deposits  .about  fifty  eggs  iii  March.  May. 
.Inly,  and  September.  These  eggs  are  white.  1.12  mm. 
long,  and  are  hidden  iii  the  fines!  cracks  which  our  rooms 
afford;  behind  loose  wall-paper,  but  particularly  in  re- 
cesses  which  tin-  bedstead  affords,     only  the  full-grown 

bug8  hibernate,  or  are  able  to  endure  a  greal  degree  of 
<old.  Nearly  the  whole  year  is  required  for  full  growth. 
Notwithstanding  their  bloodthirsty  habits,  they  can  fast 
lor  many  months.  Leunis  confined  a  female  in  a  tight- 
fitting  paper-box,  ami  after  six  months  found  the  female 
living  and  surrounded  by  a  whole  brood  of  young  ones — 
all  as  trail-parent  as  ".lass. 

The  judicious  use  of  kerosene  or  of  corrosive  sublimate 
will  disinfect  a  house  of  this  pest. 

These  nocturnal  Ihilts  attack,  besides  man,  chickens, 
pigeons,  swallow-,  and  bats,  and  it  is  probable  that  orig- 
inally they  I'd  a  parasitic  lite  outside  (if  human  habita- 
tions. 

The  above  are  the  more  common  lleiniplcra  or  true 
bugs  which  come  under  notice  in  this  country  because  of 
their  poisonous  bite.  There  are  many  other  species,  and 
beyond  the  bed-bug,  which  is  ubiquitous,  each  country 
has  species  peculiar  to  it  which  the  limits  of  this  paper 
forbid  discussing. 

Order  Deptera (Two-wihged  Flies). — Insects  with 
Bucking  or  piercing  mouth-organs.     Two  front  wii 
and  two  balancers  in  place  of  hind  wings.      Mctamorpiio- 

si  -  complete. 
Sub-order  Pupepara(Loube-flieb). — Body  stout,  the 

three  thoracic  segments  consolidated,  abdomen  broad  and 
Hat.  Head  imnursed  in  the  thorax  :  antennas  short,  fre- 
quently but  two-jointed  ;  claws  denticulated  ;  wings 
enl  and  rudimentary,  or  entirely  lacking.  The  rostrum  is 
formed  by  the  labium  and  maxilhe,  aud  contains  three 
pointed  sets. 
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Some  of  these  parasitic  flies  live  upon  the  skins  of 
our  domesticated  animals  and  birds.  If  numerous  they 
produce  ulcers.  These  tiies  are  mainly  interesting  from 
the  fact  that  they  do  not  deposit  eggs,  but  retain  and 
hatch  them  in  an  uterus-like  organ.  The  maggot  feeds 
there  upon  the  secretion  of  numerous  glands,  molts  sev- 
eral times,  and  is  born  just  before  the  last  stage  has  been 
reached. 

Sub-order  Brachycera  (Flies  Proper). — Body  of 
various  shapes  ;  head  always  distinct  from  thorax  ;  claws 
not  dentated  ;  wings  almost  always  present ;  antennae 
short,  usually  three-jointed  ;  females  oviparous  or  larvi- 
parous. 

Fam.  Muscidm  (House-fly,  etc.). — Distinguished  by  a 
short,  thick,  membranaceous  proboscis,  terminating  in 
two  large  labial  lobes,  and  retractile  within  the  oral  cav- 
ity ;  the  proboscis  encloses  only  two  internal  seta?. 

A  large  number  of  flies  belong  to  this  family,  whose 
bite,  and  even  contact,  may  produce  serious  consequences 
to  man.  Their  usual  shape  is  that  of  the  common  house- 
fly. 

The  absence  of  house-flies  (Musca  domestica  L.)  for  a 
season  is  believed  to  be  an  indication  of  unhealthful- 
ness.  Whatever  foundation  there  may  be  for  this  belief 
is  due  to  the  fact  that  flies  are  the  best  and  most  nu- 
merous destroyers  of  disease-breeding  materials.  They 
are  scavengers — buzzards  on  a  small  scale.  Flies  con- 
sume in  their  larval  state  decaying  animal  and  vegetable 
matter,  and  the  amount  of  such  putrid  material  in  cities 
is  beyond  calculation. 

The  house-fly  is  in  itself  not  poisonous,  but  may  en- 
danger our  lives, by  carrying  disease-germs  on  its  feet 
and  hairy  body.  Moreover,  tiies  are  capable  of  eating 
the  ova  of  various  parasitic  worms,  discharging  them  un- 
changed in  their  fa?ces.  The  distribution  of  the  human 
parasite,  Tricocephalus  dispar,  as  Dr.  Grassi  has  proved, 
is  aided  by  the  agency  of  the  common  house-fly.  Even 
the  eggs  of  the  tape-  worm  (Tarda  soli  urn)  may  be  thus  dis- 
tributed. 

Musca  Ccesar  L. ,  Musca  tomitoria  L.,  Sarcophaga  car- 
naria  L. ,  and  other  well-known,  bright-colored  flies,  may 
similarly  communicate  diseases. 

The  dreaded  "  screw-worm,"  of  the  Southern  States,  is 
the  larva  of  LucUlia  macillaria  L.  These  worms  have 
long  been  well  known  to  injure  and  even  kill  various 
domestic  animals,  such  as  sheep,  horses,  and  cattle.  But 
of  late  years  many  cases  have  occurred  where  human 
beings  have  been  the  victims  as  well.  The  nostrils  of 
man  or  beast  are  generally  selected  by  the  Lucillia  for  the 
deposit  of  her  eggs  or  the  young  maggots.  People  suffer- 
ing from  nasal  catarrh,  or  subject  to  frequent  bleeding  of 
the  nose,  always  run  great  risk  by  sleeping  outdoors. 
Professor  F.  H.  Snow  has  published  a  long  account  of 
the  hominivorous  habits  of  this  fly  in  "  Psyche."  Other 
papers  have  been  published  in  the  American  Entomologist 
and  elsewhere.  The  maggots  destroy  the  soft  palate,  so 
that  the  tongue  cannot  be  protruded  and  used  for  speak- 
ing. The  discomfort  to  the  patient  is  not  very  great, 
until  the  Schneiderian  membrane  is  affected.  The  worms 
burrow  under  the  palatine  fascia,  which  presents  a 
honeycombed  appearance,  and  is  entirely  destroyed  in 
large  patches.  After  death  it  was  found,  in  one  case  men- 
tioned by  Dr.  J.  B.  Britton,  of  Mapleton,  Kansas.that  all 
the  tissue  covering  the  cervical  vertebra1,  as  far  down  as 
he  could  see  by  throwing  the  head  back  and  compressing 
the  tongue,  had  been  wholly  destroyed  and  the  vertebrae 
were  exposed.  The  os  hyoides  was  also  destroyed,  and 
the  nasal  bones  were  held  in  position  only  by  the  super- 
ficial fascia.  As  many  as  three  hundred  maggots  were 
forced  in  one  case  from  the  mouth  and  nose  of  a  patient 
before  death  relieved  his  sufferings.  It  is  very  difficult 
to  reach  these  maggots  when  once  lodged  high  up  in  the 
ethmoid  cells  or  frontal  sinus.  Injections  with  carbolic 
acid  solution  of  moderate  strength,  or  with  olive  oil, 
warm  water  applications,  and  a  proper  use  of  chloral, 
are  recommended.  Pyrethrum  is  a  never-failing  rem- 
edy for  the  screw-worms  in  all  cases  where  they  can  be 
reached. 

The  hominivorous    propensities    of   these    flies  have 
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gained  for  them  the  synonyms  of  Lucillia  hominivorast 
Coquerel,  and  in  South  America  L.  hominivorus  Cenil. 

Quite  a  number  of  cases  are  on  record  where  the  vivi- 
parous Sarcophaga  have  dropped  their  young  in  ulcers 

of  men,  causing  death.  In  the  tropics  a  large  blue  dy, 
belonging  to  this  family,  has  the  dangerous  habit  of 
depositing  eggs  or  living  young  in  the  nose,  causing 
severe  pain  and  irritation,  and,  according  to  some  authors, 
death.  The  maggots  of  Sarcophaga  lalifrom  have  been 
removed  from  ulcers  in  the  car,  and  other  cases  are  on 
record,  where  such  maggots  had  penetrated  the  eye,  thus 
destroying  its  vision. 

The  Stomoxys  calciirans,  a  member  of  the  family  Stom- 
oxyidm,  but  bearing  a  close  resemblance  to  the  house-fly, 
is  well  known  by  its  annoying  bite.  Though  usually 
found  near  stables,  it  does  not  hesitate  to  enter  houses. 

Fam.  Oestridce  (Bot-flies). — These  flies  arc  distinguished 
by  having  the  mouth  completely  obsolete,  no  other 
traces  being  visible  except  two  or  three  minute  fleshy 
tubercles. 

Many  of  these  large  flies  are  very  troublesome  to  our 
domesticated  animals.  Their  larva?  or  grubs  live  either 
under  the  skin  of  their  host,  or  are  found  fastened  to  the 
linings  of  the  stomach,  or  of  intestines,  or  in  the  nostrils, 
and  frontal  sinuses. 

The  Ox  bot  (Hypoderma  bovis  L.)  is  the  best  known  in 
this  country.  The  larva?  hatch  from  eggs  deposited  by 
the  mother-fly  in  the  hide  of  living  cattle,  and  produce 
the  ulcers  popularly  known  as  "  wormals"  (worm-holes). 
Our  rabbits  are  also  frequently  infested  by  the  similar 
worms  of  Cuterebra  cuniculi  Clark,  which  inhabit 
ulcers  in  the  neck.  The  peculiar  Cuterebra  emasculator 
Fitch,  has  received  this  suggestive  name  from  the  fact 
that  it  mutilates  the  generative  organs  of  our  squirrels. 

A  bot-fly  {Oestrus  liominis  Gmelin,  or  Dermatobia  hom- 
inis  Goudot)  is  described  from  South  America  and  Mex- 
ico as  inhabiting  wormals  in  the  human  body,  the  parent 
fly  having  every  facility  for  depositing  the  eggs  in  the 
naked  bodies  of  the  natives. 
Foreigners,  when  bathing,  are 
also  attacked.  It  is  not  now 
believed  that  there  is  a  special 
bot-fly  of  man,  but  the  other 
species,  chiefly  those  attacking 
cattle,  dogs,  horses,  mules, 
etc.,  occasionally  infest  man. 
Their  grubs  have  been  found 
in  the  human  scalp,  nasal  and 
ear  cavities,  and  also  in  the 
stomach. 

The  occurrence  of  dipterous 
larva?  under  the  skin  of  man 
is  more  frequent  in  some  coun- 
tries than  in  others.  In  Nor- 
way, for  instance,  the  larva  of 
Hypoderma  bovis  is  frequently 
found  in  such  places.  It  is, 
however,  not  normal  for  these 
larva-  to  exist  there,  and  the 
situation  is  so  unsuitable  that  they  move  about  from 
place  to  place,  resting  from  time  to  time  long  enough  to 
produce  an  ulcer.  Eventually,  and  generally  in  early  lar- 
val life,  they  break  through  the  skin  and  perish.  Chiefly 
children  from  thirteen  to  fourteen  years  old  arc  thus 
afflicted.  Parents,  to  prevent  this  wandering  of  the  mag- 
got, press  a  ring  over  the  swelling. 

Fam.  Tabanida  (Horse-flies,  Gad-  or  Breeze-flies). — 
These  flies  arc  distinguished  by  the  perfect  development 
of  the  trophi.  Tne  exserted  proboscis  in  the  female  en- 
closes six  lancet-like  instruments  ;  in  the  male  only  four. 
The  proboscis  terminates  in  two  fleshy,  lip-like  lobes, 
and  is  covered  on  the  sides  by  the  large,  two-joinled 
maxillary  palpi.  Eyes  very  large,  frequently  beauti- 
fully colored;  thorax  thick  and  compact;  scutellum 
lame  and  elevated. 

These  tiies  are  the  terror  of  cattle,  horses,  and  in  some 
regions  of  man  also.  Only  the  females  of  Tabanus  can 
torment  our  animals  by  means  of  their  sharp  lances  :  the 
males  subsist  upon  the  sweets  of  flowers.     The   many 
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Fig.  2996.— Larva  of  Dermato- 
bia Noxialis.  (From  Ameri- 
can Naturalist.) 
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species  occurring   in  the   United   States   frequent     the 
neighborhood  of  marshes,  and  are  most  numerous  in  the 

prairies.  During  the  hot 
in  parts  -I  the  summer, 
ami  w  Inn  the  Bun  i>  shin- 
ing brightlj .  thousands 
of  them  By  Bwiftly  about, 
Mini  frequently  torment 
animals  to  such  a  d< 
as  in  kill  them.  Their 
larva  .  so  far  as  known, 

iibterranean,  oi 
subaquatic. 

The  "  Green  head  " 
i  Taban  \u  liiu  ola  |,  al- 
though one  of  ill"  smaller 
species,  has  perhaps  the 
worst  reputation  of  our 
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Flo.   21>*i?.     Honth-partE   nf   Tnbanus. 
lb,    I.iiiiruin  ;     m,    mandiblea  :    mx. 


.  .  ,„/,.  maxillary  palpi;  a,    North  American  species. 

oinl   uf  antennas;  l,  tongue,     i  ,       , ■    ,      \i;     :     :,  .  : 

Inpartsoi  the  Mississippi 
\  alley  n  is  impossible  to 
work  horses  in  midsi ler  wit  hi  mi  some  protecting  cov- 
ering, and  in  more  northern  regions  even  cattle  have  to 
be  covered.  This  is  especially  the  case  in  Denmark, 
where  native  species  are  very  tormenting.  They  often 
greatly  annoy  men.  especially  when  bathing 

The  Black  Breeze  By  <  Taoanus  airatus  Fab.)  is  very 
large,  and  though  it  does  nol  attack  horses  to  any  con- 
siderable extent,  is  very  troublesome  to  cattle.      It  is  one 

of  the  largest  species  known,  and  easily  recognized  by  its 
black  color  with  a  bluish-white  bloom  on  the  surface  of 
the  abdomen,  and  by  its  smoky  dark-brown  wings.  The 
larva  is  a  large  twelve-jointed,  cylindrical  worm,  taper- 
ing at  each  end,  of  a  transparent,  highly  polished,  glassy, 
yellowish  or  greenish  appearance,  with  large  roundish, 
retractile  tubercles.      It  is  found  in  moist  soil  near  water 


Fig.  299S. — Tubulins  Atratus.     a.  Larva  ;  b,  pupu  ;  c,  imago.     (After 
Riley. > 

or  in  the  water  itself,  where  it  preys  upon  other  animals. 
chiefly  mollusks.  The  cylindrical,  somewhat  curved  pupa 
is  of  a  pale,  Bemi  transparent,  yellowish-brown  color. 

A  related  fly,  the  Tsetse-flj  [Qlosnna  moraitans),  has  a 
world-wide  reputation.  It  i-  sn  dangerous  thai  whole 
regions  in  Africa  an-  uninhabitable  during  the  season  in 
which  this  insect  abounds.  Must  animals  Buffer  from 
n-  attack-,  often  dying  from  the  effect,  but  goats,  asses, 

sucking  calves,  some  wild   animal-,  and   man  are  said   to 

enjoy  immunity. 

Bruce,  in  his  travels  in  Africa  to  discover  the  Bource 
of  tin- river  Nile,  first  figured,  in  1790,  this  insect  in  "Se- 
lect Specimens  of  Natural  History  Collected  in  Travels 
to  Discover  the  Source  of  the  Nile,"  etc.  He  give-  a 
very  interesting  account  of  its  mode  of  life,  and  a  still 
more  interesting  historical  sketch  of  the  changes  pro- 

die  id  by  it  in  the  political  hi-torv  of  the  country  win  re 
it  incurs. 

Sdb-ORDBB  Nimiicikv  (Tii'iiio-.  i  m  v  -Antenna' 
composed  of  more  than  si\  joints,  usually  filiform  in  the 

females,  plumose  in  the  males  ;  palpi  four-  or  live  jointed  ; 
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pupa  incomplete  in  Culicidse  and  Tipulidse,  complete  in 
SimulidsB. 
I-'.wi.    8imulida  (Buffalo    Gnats,    Black-flu 

Antenna-  eleven-jointed  ;  tropin  fully  developed,  biting; 
no  ocelli ;  larvae  and  pupae  aquatic  ;  metamorphosi 

plete. 

These  well-known  tormentors  are  almost  as  bad  as  the 

African    l-et/e    fly    ju-t    mentioned.       In    the    north    the 
black-flies  are  a   very   formidable   pest,  and   at    tin 
most  prevent  travel.     They  force  the  Labrador  fisherman 
to  spend  their  summers,  very  much  agai 
their  will,  on  the  seaside,  as  life  in  the  inte- 
rior is  intolerable. 

A.  S.  Packard,  in  "  Our  Common  In-' 
relates  his  experience  in  these  words  :  "  Dur- 
ing a  .summer   residence   on   this  coast,  we 
sailed   up   the   Esquimaux  River   for  six     r 
J  Hfl     eight  miles,  spending  a  few  hours  at  a  house 
I  \t'J\    -ituated  in   the  bank.     'I  in-  n.,\    was   warm 
*    '*--1     and  but  little  wind  blowing,  and   t lie  swarms 
of  black  flies  were  absolutely  terrific.     In  vain 
we  frantically  waved    our   net   among  them, 
allured  by  Borne  rare  moth  ;   after  making  a 
few   desperate    charges    in    the   face   of   the 
thronging  pests,  we  had  to  retire  to  the  house, 
where   the   windows   actually    .swarmed    with 
them  ;   but  here  they  would  fly  in  our  I 
crawl  under  one's  clothes,  where  they  even  re- 
main and  bite  in  the  night.     The  children  in 
the  house  were  sickly  and  worn  by  their  un- 
ceasing torments ;  and  the  shaggy  New  found- 
mnTinm  'alH'    ''"■-*•  Whose   thick    coats  would    seem    10 
Pecnamm,  be   proof  against    their   bites,  ran    from    their 
Larva. (At-  shelter  beneath  the  bench  and  dashed  into  the 
terBiiey.)  river,  their  only  retreat.     In  cloudy  weather, 
unlike  the  mosquito,  the  black  fly  disappears,  only  Hying 
when   the  sun  .shines.     The  bite  of  the  black  fly  is  of- 
ten severe,  the  creature  leaving  a  large  clot  of  blood  to 
mark  the  scene  of  it-  Burgical  triumphs." 

The  Buffalo  Gnats  of  the  South  are  also  a  very  serious 
pest  to  the  inhabitants  of  the  lower  Mississippi  Valley; 
for,  although  they  do  not  usually  greatly  torment  man, 
his  cattle,  horses,  mules,  sheep,  and  even  his  fowls,  suffer 
terribly,  and  large  numbers  of  them  succumb  every 
season. 

The  Buffalo  Gnat  (Simvlium  meridumale  Riley)  is  the 
best  known  and  largest  of  the  species.  It  occurs  in  all 
the  lowland  of  the  valley,  extending 
from  the  latitude  of  St.  Louis  to  the 
northern  portion  of  Louisiana,  and 
east  and  west  along  the  larger  tribu- 
taries of  the  Mississippi  River.  It 
appears  in  swarms  nearly  every 
spring,  earlier  or  later,  with  the  in- 
undations, and  causes  immense  losses 
to  the  domestic  animals.  Only  the 
females  possessmouth  organs  adapt- 
ed to  biting.  Appearing  in  immense 
numbers,  they  gorge  themselves 
with  blood,  and  this  loss  of  blood. 
with  the  terrible  irritation  of  the 
skin  by  >o  many  poisonous  bite-,  is 
Sufficient  to  kill,  in  a  very  short  time, 
all  but  the  Strongest  of  "the  attacked 
animals.  Smoking  and  greasing  is 
of  very  little  help  if  the  flies  are 
very   numerous.      Dark    stables    are 

the  only  protection  to  the  stock. 

The 'very  peculiar  larva'  live  in  the  strongest  currents 

of  the  creeks  and  bayous,  feeding  there,  no  doubt,  upon 
lower  aquatic  animals.  The  peculiar  fans  on  their  head, 
which  are  in  constant  motion,  serve  to  create  current-  of 
water  and  thus  to  draw  the  food  toward  the  mouth.  The 
pupss,  neatly  enclosed  in  a  partially  open  cradle,  are  also 
very  peculiar.  Instead  of  having,  like  the  larva',  breath- 
ing  organs  on  the  posterior  end  of  the  body,  they  have 
them  upon  each  shoulder.  These  organs  are  composed 
of  forty-eight  line  threads  closed  at  the  end.  and  which 
unite  near  the  base  in  a  stout  truuk  communicating  with 
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Fio.  2000.  —  Simulium 
lVcuurum,  Pupa.  (Af- 
ter iiilcy. ) 
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the  interior  tracheal  system.  The  eggs  are  laid  close  to 
the  edge  of  the  water,  usually  upon  the  trunks  of  trees, 
and  hatch  soon  afterward. 

Fam.  VuUcidcB  (Mosquitoes). — The  family  is  charac- 
terized by  having  the  mouth  produced  into  a  slender  ros- 
trum, which  is  about  half  as  long  as 
the  entire  insect  and  slightly  thick- 
ened at  tip.  The  slender  antennae 
are  plumose  in  the  males,  pilose 
.the  females.  Larva-  and 
pupa?  aquatic  ;  metamorpho- 
sis complete. 

The  mosquito,  at  least  the 
female,  is  so  well  known  that 
it  is  hardly  necessary  to  de- 
scribe it.  Fig.  3302  repre- 
sents Culcxpipiens 
and  its  larva  and 
pupa.  Numerous 
species  of  mosqui- 
toes occur  over 
the  whole  of  the 
world.  They  are 
troublesome  in  the 
torrid  as  well  as  in 
the  arctic  zone, 
preferring,  how- 
ever, regions  with 
extensive  fresh- 
water and  brack- 
ish swamps .  As 
stated  in  our 
"  Little  Known 
Facts  about  Well- 
known  Animals,"  they  have  caused  the  rout  of  armies 
and  the  desertion  of  cities,  and  the  hum  of  an  insignifi- 
cant gnat  may  inspire  more  terror  than  the  roar  of  the 
lion.  The  bravest  man  on  the  fleetest  horse  dare  not 
cross  some  of  the  more  rank  and  dank  prairies  of  North- 
ern Minnesota  in  June.  It  is  well  known  that  Father 
De  Smit  once  nearly  died  from  mosquito  bites,  his  flesh 
being  so  swollen  around  the  arms  and  legs  that  it  liter- 
ally .burst.  Those  who  have  travelled  in  summer  on  the 
lower  Mississippi  or  in  the  Northwest,  have  experienced 
the  torment  which  these  frail  flies  can  inflict ;  at  times 
they  drive  everyone  from  the  boat,  and  trains  can  some- 
times only  run  with  comfort  on  the  Northern  Pacific  by 


Flo.    3001. — Simulium    Pecuarum,  Female  Fly. 
(After  Riley.) 


Flo.  3002. — Culex  Pipiens.  a,  Male  ;  ft,  head  of  female  :  e,  joints  of  male 
antenna  ;  /,  larva  ;  g,  pupa.     All  enlarged.     (After  Westwood.) 

keeping  a  smudge  in  the  baggage  car  and  the  doors  of 
all  the  coaches  open  to  the  fumes." 

The  young  larvae  hatch  from  eggs  deposited  upon  any 
stagnant  water ;  the  female,  in  depositing  them,  sup- 
ports herself  on  the  water  with  her  four  front  legs, 
crossing  the  hinder  pair  like  the  letter  X.  The  minute 
eggs,  just  perceptible  to  the  naked  eye,  are  glued  to- 
gether so  as  to  form  a  little  boat,  which  floats  about  till 
the  young  hatch.  These  young  wrigglers  or  wriggle- 
tails  can  be  seen  in  every  tub  of  rain-water  that  has 
stood  uncovered  for  a  week  during  any  of  the  summer 
months.  The  full-grown  larva  (Fig.  3002,/)  breathes 
•by  means  of  a  tube  at  its  posterior  end,  and  to  do  so  has 


to  conic  to  the  surface  of  the  water.      This  habit  can    be 

utilized  to  kill  all  the  wrigglers  i>\  means  of  a  very  Mule 
oil,  which  spreads  over  the  surface  of  the  water  and  ef- 
fectually kills  them.  After  throwing  off  the  Bkin  a 
few  times,  the  larva  changes  into  a  pupa  (Fig.  3002  <  (, 
which  breathes  by  means  of  tubes  upon  its  back.  In 
ihis  state  they  arc  no  longer  able  to  do  anything  but  pa- 
tiently float  with  their  humped  backs  at  the  surface  of 
the  water,  or  to  swim  by  jerks  of  the  tail  beneath.  At 
the  end  of  about  three  days  they  stretch  ou1  on  the  sur- 
face like  a  boat,  the  mosquito  bursts  the  skin,  and  grad- 
ually works  out  of  the  shell  which  supports  her  during 
the  critical  operation.  She  rests  with  her  long  legs  on 
the  surface  lor  a  few  moments,  till  the  wings  have  ex- 
panded and  become  dry,  anil  then  flits  away.  The  larvffl 
of  the  mosquito  arc  great  scavengers  in  infancy,  by  puri- 
fying the  water  ;  they  p<  rform  in  this  way  an  indirect  ser- 
vice to  man,  winch  few,  perhaps,  appreciate,  but  which 
somewhat  atones  for  their  bad   habits  in  maturity. 

The  rounded  head  of  the  mosquito  has  two  eyes, 
almost  meeting  on  the  top.  Two  long,  delicate,  hairy 
antennas  (a),  quite  different  in  the  two  sexes,  start  from 
the  forehead.  Just  below  arises  the  long  beak,  which 
consists  of  the  bristle  like  maxilla1,  m.r,  with  their  palpi, 
tnp,  and  mandibles,  in,  and  the  compound    hair-like  la- 


Fio.  3003.— Mouth-parts  of  Female  Mosquito,  Front  and  Side  View,  a, 
Antennae ;  mx,  maxilla; ;  mp,  maxillary  palpi ;  m,  mandibles ;  I,  la- 
bium ;  e,  eyes.     (After  Packard.) 

brum-epipharynx,  lr ;  these  five  bristle-like  organs  can 
be  laid  together  and  are  hidden  in  the  hollowed  labium, 
I.  Massed  together  into  a  single,  awl-like  beak,  they  are 
all,  excepting  the  labium,  thrust  into  the  flesh. 

The  irritation  and  subsequent  swelling  is  not  simply 
made  by  the  tearing  of  the  mouth-parts  in  the  skin  of  the 
victim,  but  by  a  poisonous  saliva,  which  is  very  prob- 
ably injected  through  a  duct  in  the  hypopharynx.  At 
least  no  irritation  is  produced,  even  in  very  sensitive 
parts  of  the  skin,  when  the  insect  fails  to  strike  blood. 

SUB-OKDKK  ArilANIPTKKA  (Fl.KAS). — Body  compressed 

laterally,  with  separated  thoracic  segments ;  no  wings, 
but  instead  two  scaly  plates  on  the  sides,  those  on  the 
metathorax  being  largest  ;  antenna'  very  short.  Mouth 
formed  for  suction  ;  mandibles  and  lingua  long  and  seti- 
form  ;  maxillae  small,  triangular  scales  with  four- jointed 
palpi  ;  labium  minute,  with  three-jointed  palpi.  Larva 
vermiform,  pupa  inactive. 

Fleas  arc  wingless  Hies.  The  fleas  which  torment  man 
(Pulez  irritant)  are  less  common  in  bedrooms  in  this 
country  than  in  Europe  ;  but  other  species  are  often  ex- 
tremely troublesome  out-doors,  especially  in  sandy  soils 
in  the  Mississippi  Valley  and  in  Southern  California. 
The  shape  of  the  Ilea  is  well  known  to  most  people,  for 
even  where  no  personal  annoyance  has  been  experienced, 
a  pet,  a  don  it'  cat,  will  be  apt  to  introduce  it  to  notice. 
The  body  of  the  tlea  is  much  compressed,  and  there  arc. 
minute  wing-pads,  instead  of  wings,  present  in  s c  spe- 
cies. The  legs  are  very  powerful,  enabling  the  tlea  to 
jump  enormous    distances  measured    by   its  size.     The 
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larvee  of  Seas  are  long,  cylindrical,  and  white  ;  they  are 
composed  of  thirteen  segments,  exclusive  of  the  bead, 
and  are  provided  with  rather  lone  hairs.     The  larva  is 

ven  active  in  all  its  movements,  feeding  on  dry  blood 

ami   Other  animal    matter,    such   OS  dead    Ili<>.  which   are 

frequently  found  on  the  unswepl  floors  ol  outhouses  or 
in  the  boa-straw  of  tin- animal'-  they  infest  It  requires 
but  a  Bhorl  time  to  mature  a  brood  of  Seas  In  warm 

weather;  they  remain  about  ^i\  days  in  the  egg,  a  few 
days  in  the  larva,  anil   about    ten  days  in  the  pupa,  Mate. 

The  different  species  ol  fleas  inhabiting  northern  coun- 
tries may  he  at  times  very  troublesome,  but  are  trilling 

Compared    with    their     tropical    relative,    the    -and    Ilea, 

alia-  higoe,  chique,  biche,  or  pique  {Ba/rcoptyUa 

penetrant   L.).     This  flea   is  very  commonly  found   in 

Bandy  places  along  the  rivers  of  DOUth  America,  and  pre- 
fers the  vicinity  of  old  camping  grounds  of  the  Indians. 


FlG.  8004.  Sarcopsylla  Penetrans.  A.  Female,  before  entering  host. 
B.  Female,  several  days  after  entering  host.  0.  Front  riew  of  swollen 
female.    (Afb  t  Canton.) 

IJnth  sexes  imbibe  blood  freely,  the  bite  being  very  irri- 
tating, and  often  producing  large  swellings.  The  female 
penetrates  under  the  nails,  especially  of  the  toes,  where 
her  abdomen  swells  to  about  the  size  of  a  pea.  Here 
about  sixty  eggs  are  deposited  in  a  sort  of  sac,  and  the 
young  hatch  ami  feed  upon  the  swollen  body  of  their 
"mother  until  they  are  full  grown,  when  they  escape  to 
the  ground. 

The  natives,  not  wearing  shoes,  have  their  feet  much 
hardened,  and  seem  not  to  mind  these  intruders,  which 
produce  no  especial  pain  in  penetrating.  If  once  under 
the  nail,  and  not  disturbed,  no  serious  consequences  take 
place  ;  but  if  in  removing  the  swollen  skin  of  the  Ilea  it 
is  ruptured,  distressing  sores  frequently  result. 

Ordeb  Lepidoptkra  (Butterflies,  Moths). — Char- 
acterized by  having  four  branching-veined,  membranous 
Wings,  each  more  or  less  densely  covered  on  both  sides 
with  minute  imbricated  scales  which  are  attached  by  a 
stalk,  but  which  easily  rub  off,  and  appear  to  the  un- 
aided eye  like  minute  particles  of  glistening  dust  or 
powder.     Transformation  complete. 

The  insects  of  this  order,  in  their  mature  or  \t  Inged 
state,  me  all  non-poisonous,  ami  it  were  unnecessary 
to  mention  them  here,  did  not  some  of  their  caterpil- 
lars or  larvae  possess  urticating  and  poisonous  quab' 
ties 

In    most    species   the    irritation    produced    is   of    a 
mechanical  nature,  but  in  others  there  is  a  truly  poi- 
sonous quality.     Some  of  the  large  horn- tailed  larvae 
of  the  aphingida  (Hawk-moths)  have  acquired  a  reputa- 
tion, in  the  popular  miml.  for  being  poisonous,  e.g.,  the 
common    green    tomato  worm    (Macrosila    •">-/.. 

There  is  not  a  particle  of  foundation  for  such  belief,  as 
none  of  these  sphinx  worms  can  penetrate  the  skin,  ami 
the  brown  juice  dropped  from  their  mouth,  when  rough- 
ly handled,  is  perfect!}  harmless. 

'I'll'  caterpillars  which  possess  poisonous  and  urticat- 
us propensities  belong,  for  the  most  part,  to  three  fami- 
lies: 'li  the  Bombycidae,  or  Bpinners,  which  have,  as  a 
rule,  long  hairs  and  spin  a  cocoon  ;    (2)  the  Saturniidse, 

whicb  are  spinous  rather  then  hairy  ;   and  (8)   the  Conch- 

liopodidae,  or  slug-worms,  whicb  have  both  spinous  and 
hairj  representatives,  and  which  are  characterized  by  the 
flattened  venter  and  short  legs,  which  induce  a  slug-like 
locomotion.  In  the  first  category  the  source  of  irritation 
is  either  a  powdi  c  bi  creted  from  the  general  surface,  or 


the  hairs,  both  of  which  are  mixed  with  the  cocoon.  Iq 
the  second,  it  is  a  poisonous  quality  of  the  spines  thitn- 
Belvi  s  ;  and  in  the  third,  the  evidence  seems  to  point  to  a, 
secreted   poison    injected   through   the   spines   as    instru- 

mi  m-. 
The  Processionary  caterpillars  of  the  oak  (Cnethocampt 

procesmonea),  and  other  related  species  on  the  pine,  are 
greatly  feared  in  Europe,  and  not  without  cause.  The 
Whole  external  surface  of  the  skin  secretes  an  acrid  juice, 
which  dries  over  the  body  in  a  farinaceous  form,  and 


Fio.  3005. — Saturnia  lo.     Male  moth,  natural  rile.     (After  Riley.) 

which  produces  acute  irritation  upon  contact,  especially 
with  the  more  delicate  surfaces,  through  inhalation. 
Workmen  who  are  occupied  in  woods  where  this  cater- 
pillar is  numerous,  have  been  known  to  sicken  rapidly 
from  this  cause.  The  long  hairs,  under  the  microsci 
are  seen  to  be  branched,  and  are  said  to  be  tilled  with  a 
form  of  formic  acid.  When  broken  off  in  the  human 
skin,  they  produce  a  terrible  itching  and  burning  sensa- 
tion. There  are  many  cases  on  record,  w  here  such  hairs 
have  found  their  way  by  some  means  to  the  interior 
organs  of  people  or  animals,  producing  dangerous  in- 
flammation, resulting  even  in  death.  Cattle,  which  like 
to  rub  themselves  against  trees,  sometimes  come  in  contact 
with  the  cast-off  skins  of  these  caterpillars,  and  become 
perfectly  frantic. 

In  Brazil,  a  species,  probably  vet  without  a  name,  or 
which  we  have  not  yet  determined,  acts  in  very  much 
the  same  way,  but  produces  greater  irritation  and  pain. 
Mr,  Albert  Koebele,  who  did  some  collecting  for  us 
there  in  lss:;,  found  the  irritation  almost  intolerable,  and 
that  there  was  no  escape  from  it  so  long  as  the  larva-,  dead 
or  living,  or  the  cocoons,  were  anywhere  in  the  neighbor- 
hood. This  caterpillar  is  nearly  three  inches  long,  entirely 
black  with  white  stigmata  ;  each  segment  is  armed  with 
eight  long,  bright  orange-yellow,  very  stout  spines,  which 


Fig.  3006.— Satumia  lo.     Female  moth,  natural  size.     (After  Riley.) 

divide  at  the  very  base,  and  toward  their  tips  into  nu- 
merous smaller  bristles  which  point  in  every  direction, 
thus  protecting  the  entire  surface  of  the  caterpillar. 

Here,  in  the  United  States,  we   happily  have    no 

pillars  quite  so  dangerous,  but  there  are  a  number  which 
possess  more  or  less  severe  urticating  power  and  which 

produce  seven-  pain.     The  caterpillars  of  Saturnia  To  and 
<•<(  maia  are  among  the  largest.     The  poisonous 
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quality  in  these  cases  seems  to  rest  in  the  composition  and 
structure  of  the  spines  themselves,  rather  than  in  any 
secretion  connected  with  them. 

The  Io  Moth  (Hypercldria  Io)  is  one  of  our  most 
beautiful  moths,  receiving  its  name  from  two  conspicuous 
eye-spots  on  the  hind  wings,  in  allusion  to  the  ancienl 
Greek  heroine,  Io,  who,  as  the  fable  went,  was  jealously 
guarded  by  the  hundred-eyed  Argus.  The  sexes  differ 
remarkably  iu  coloration  The  smaller,  male,  is  much 
brighter  colored,  being  of  a  deep  yellow,  marked  with 
purple-brown,  the  body  and  hind  wings  being  of  a  deeper 
ochre-yellow.     Iu  the  female,  the  purple-brown  color  pre- 


FlG.  3007. — Hyperchiria  Io.     Larva,  natural  size.     (After  Riley.) 

dominates,  and  she  is  somewhat  differently  marked.  The 
eream-white  eggs,  with  a  small  black  spot  on  the  apical 
end,  are  deposited  in  clusters  on  the  underside  of  various 
leaves,  such  as  willow,  poplar,  and  others.  The  full- 
grown  caterpillar  is  of  a  green  color,  with  the  longitud- 
inal stripes  at  the  sides  white  and  lilac-red.  In  our  ex- 
perience the  urticating  properties  of  this  larva,  which 
exist  from  the  first  stage,  are  keener  than  in  maia.  At 
all  events  it  cannot  be  handled  with  the  same  impunity  ; 
for  it  has  fewer  of  the  bristle-ending  spines,  and  more  of 
the  stout  and  acute  spines  which  prick  most  readily. 
Dr.  Geo.  Dimmock  published  an 
account  of  certain  protrusile  or- 
gans of  this  larva  in  "  Psyche," 
vol.  iii.,  p.  352.  They  are  found 
on  the  fourth  and  tenth  segment, 
a  trifle  below  the  level  of  the  stig- 
mata. When  retracted  they  look 
like  an  irregular  opening,  about 
half  a  millimetre  in  diameter ;  if 
the  larva  is  irritated,  these  open- 
ings will  be  seen  to  evaginate  and 
to  re-invaginate  alternately.  These 
organs  are  probably  the  openings  of  glands,  and  may  be 
used  to  drive  away  "some  parasites,  but  are  not  connected, 
it  seems,  with  any  urticutating  powers  of  the  caterpillar. 

The  Buck  Moth  (Hemileuca  maia)  is  a  truly  elegant 
moth,  which  flies  in  midday  late  in  October  ami  No- 
vember. The  color  of  its  wings  is  that  of  crape,  banded 
with  cream-white  ;  its  body  is  of  the  same  black  color, 
but  is  sprinkled  with  white,  and  has  a  cream-white  col- 
lar  ;  the  male  has  a  huge  tuft  of  brick-red  hair  at  the  tip  of 
theabdomen.  The  pale  greenish-cream  eggs  are  deposited 
in  naked,  somewhat  spiral,  belts  of  from  one  hundred  to 
two  hundred  around  small  twigs  of  oak.  The  caterpil- 
lar produced  from  them  is  brownish-black,  covered  with 
more  or  less  conspicuous  small  oval,  yellow  elevations  or 
papillae,  with  a  lateral  yellow  stripe  formed  by  the  con- 
fluence of  some  of  the  papillae  and  by  broken,  irregular 
yellow  marks. 

The  Conchliopodidae  contain  more  urticating  larvae 
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Fig.  3008.— Hyperchiria  Io. 
Enlarged  poisunous  hairs. 
(After  Riley.) 


Fio.  3009.— Empretia  Stimule.i. 
(After  Riley.) 


Natural  size. 


than  any  other  family  or  group  of  Eepidoptera.  the  sting- 
ing  property  resting  in  the  more  minute,  short,  ami  soft 
spines,  which  either  beset  the  larger  spines  or  lie  close  to 

the  body,  hidden  at  times  by  soft  and  harmless  hair. 
The  eo  in  mon 
"Saddle-back,"  a 
ch  a  ract  e  rist  i  c 
in-own  larva  with 
a  green  "  saddle." 
and  producing  a 
rich-brown  moth 
(Empretia  stimu- 
lea  CI.),  will  serve 
as  an  illustration 
of  the  former  ;  and 
the  equally  char- 
acteristic larva  of 
a  woolly,  cream- 
white  moth  (Lagoa 
opercularis  Harr.), 
with  its  long  soft 
hair  under  which 
are  hidden  the  bunches  of  short  stinging  spines,  is  typi- 
cal of  the  latter.  In  the  tropics  some  related  species  at- 
tain large  size,  and  are  much  dreaded  by  the  natives. 

A  few  Noctuidse  possess  in  the  larva  state  this  stinging 
property  iu  diminished  degree — especially  in  the  genus 
Acronycta,  as  we  have  shown  in  .1.  xyliniformis,  and  un- 
der exceptional  circumstances,  all  hairs  or  spines  that  are 
barbed  may  produce  more  or  less  inflammation. 

Order  "Coleoptera  (Beetles). — Characterized  by 
having  four  wings,  the  front  pair  horny  or  leathery,  and 
usually  united  down  the  back  with  a  straight  suture 
when  at  rest,  the  hind  ones  membranous  and  folded  up 
under  the  elytra  when  at  rest.  Transformations  com- 
plete. 

None  of  the  insects  of  this  Order  are  known  to  have 
poisonous  bites.  The  larger  specimens,  by  means  of 
powerful,  hard  mandibles,  can  bite  severely,  but  no  poi- 
son is  secreted,  and  only  a  momentary  pain  without  sub- 
sequent inflammation  is  the  result.  But  quite  a  number 
of  beetles  possess  chemical  properties,  which  may,  under 
certain  conditions,  blister  or  poison  persons  who  handle 
them  carelessly. 

Among  the  Cardbidm  or  ground-beetles,  the  bombard- 
ing-beetles  (genus  Brachynus)  have  a  peculiar  method  of 
defence  from  their  enemies.  They  eject  from  the  pos- 
terior part  of  the  body  an  acrid  gas  or  vapor  which, 
when  condensed,  becomes  a  yellowish-red  fluid  which 
is  strongly  acid,  as  shown  by  the  litmus-paper  test. 

Some  other  Carabidat  also  secrete  a  rather  poisonous 
fluid,  which  issues  from  their  mouth  ;  some  of  the  Ghry- 
somelidm,  upon  being  disturbed,  produce  drops  of  a  nasty, 
sometimes  pungent,  fluid,  while 
some  of  the  large  water-beetles 
(Dytigcida)  secrete  a  very  offen- 
sive-smelling liquid,  which  is 
ejected  at  the  moment  of  dan- 
ger. But  the  only  truly  poison- 
ous beetles  are  the  vesicants  be- 
longing to  the  family  Meloida. 

The  Spanish  fly  (Cantharu 
vesicatoria  L.)  is  well  known 
to  every  physician.  It  occurs 
everywhere  in  the  temperate  re- 
gions of  Europe  ;  its  life-history 
is  as  yet  not  completely  known, 
though  the  larva  has  been  arti- 
ficially fed  by  Lichtenstein  on 
honey  and  bee-bread  ;  and  the 
presumption  is  that  it  is  parasitic  in  the  cells  of  certain 
mason-bees.  We  have  numerous  species  of  blister-heel  les 
in  Ibis  country,  and  chiefly  on  our  western  plains,  where 
their  larva-,  as  we  have  shown,  feed  upon  the  eggs  of  lo- 
custs. 

This  habit  was  suspected  by  us  in  1876,  and  was  first 
demonstrated  in  1S77.  All  blister-beetles  are  elongate 
in  form,  ami  possess  the  properly  of  drawing  blisters  on 
human  flesh.     Many  of  the  species  show  great  partial- 


Fio.  3010.  —  Macrotmsis  Uui 
color.  Male,  nitunil  size.  %bs 
Beetle;  c.  enlarged  male  an- 
tenna.    (After  Riley.) 
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iiv  to  the  potato,  and  were  for  a  long  time  considered 
ihc  most  formidable  enemies  of  this  esculent.  Care- 
ful examination  <>f  locus)  eggs  in  the  vicinity  <>f  potato- 
fields  frequented  by  these  beetles,  show  a  varying  pro- 
portion of  the  egg  pods  affected,  and  in  some  locations 


Fig.  Still.—'/.  Egg-pod  of  Oaloptenna  Differential!!,  with  the  mouth  torn 
open,  exposing  the  newly-hatched  larva/ ol  Bpicanta  Vittata  eating 
into  an  egg  natural  size ;  >>,  eggi  ol  E.  Vittata,  the  natural  size  in.li- 
oated  al  side;  -,  ii'>r-:il  view  of  the  first  larva,  or  friungnlin  of  K.  Vit- 
tata, greatly  enlarged;  </,  dorsal  vien  of  second  larva  ol  E  Vitiate; 
e,  siil.-  view  of  the  Beoond  larva,  showing  its  natural  position  within 
the  loonst-egg  mass.    (After  Riley.) 

nearly  every  pod  of  the  differential  locust  (Oaloptenus 
difforentialis)  will  contain  the  blister-beetle  larva.  The 
eggs  of  this  locust  are  laid  in  large  masses  of  seventy  to 
a l  ii  m i  one  hundred.  From  July  to  the  middle  of  October 
the  eggs  of  the  beetles  are  laid  in  the  ground  in  loose, 


Fio.  3012. — (i.  Lateral  View  of  the  Ultimate  or  Full-grown  Stage  of  the 
Second  Larva  of  E.  Vittata;  Ik  portion  of  tin-  dona]  skin,  showing 
sh"i  hair-;:  <■,  lateral  view  of  tiie  pseodo  pupa  or  Coaxctete 

Larva  of  K.  Vittata,  with  the   partial]}  shed  skin  adhering  behind;  d, 
dorsal  view  of  same.     (After  Riley.) 

irregular  massrs,  the  female  excavating  a  hole  for  the 
purpose.  In  the  course  of  about  ten  days  the  larva,  or 
triungulin,  hatches.  This  triungulin  is  at  firs!  feeble  and 
perfectly  while,  but  soon  assumes  a  light-brOWD  color 
and  commences  to  move  about  very  rapidly,  prying,  with 
its  large  head  and  strong  jaws,  into 

every  crease  and  crevice  in  the  soil, 
into  which,  in  due  time,  it  burrows. 
Reaching  a  locust  egg-pod,  it  tunnels 
through  the  mucous  covering  ami 
makes  its  first  repast  thereon.  By 
the  time  the  contents  of  an  egg  are 
consumed,  the  body  <>f  the  parasite 
has  perceptibly  increased.  After 
eating  a  second  egg,  and  passing  a 
period  of  rest,  the  triungulin  skin 
splits  along  the  back  and  the  Beoond 
larva  issues,  being  while,  soft,  with 
reduced  legs,  and  quite  different  in 
general  appearance  from  the  Brat 
After  feed i m:  for  about  another  week,  a  Beoond  molt  takes 
place  ;  the  modification  at  this  moll  is  Blight,  but  the 
mouth-parts  and  legs  become  rudimentary  Another  sK 
or  si  ven  days  elapse,  and  another  molt  lakes  place,  with- 
out producing  any  material  change,  except  in  size.    In 


CL 

Vic.     8018.  -a,    Lab  rat 
View  of  the  True  Papa 

of      1  ii.  na  ; 

I',  v.-nlt  ll   .  lew  ..1 

(After  Rlli 


another  week  it  forsakes  the  remnants  of  tie 
and  burrows  a  short  distance  in  the  clean  soil,  where  it 
forms  a  smooth  cavity  within  which   it  lies  stretcl 
one  side,  motionless  and  gradually  contracting.     The  skin 
separates  ami   becomes  loose  at  the   end  of   the   third   nr 
fourth   day,  when    it    splits  on    the    top  of  the  head  and 
thoracic  joints  and  is  worked  toward  the  extremity,  but 
never  fully   shed.      The    mouth-parts  and    legs  are   now 
quite  rudimentary  and  tuberculous,  the  soft  skin  rapidly 
becomes  rigid  and  of  a  deeper  yellow  color,  and  we  have 
now  a  pseudo-pupa     In  spring  this  skin  is  rent  on  the 
top  of  the  head  and  thorax,  and  from  it  crawls  the  third 
larva,  which  differs  in  no  respect  from  the  ultimate 
of  the   second  larva  already   mentioned,   except   in   the 
somew  hat  reduced  size  and  greater  w  triteness.    This  third 
larva  is  rather  active,  and   burrows  about   in  the  ground, 
In  a  few  days  it  changes  to  a  true  pupa,  and  aftei 
of  Ave  or  six  davs  the  winged  form  is  assumed, 

Order  Hymenoptera  (Bees,  Wasps,  etc.)- — Charac- 
terized by  having  four  membranous  wings  with  compar- 
atively few  veins,  the  hind  pair  smallest  ;  mouth  parts 
fitted  for  either  biting  or  sucking  (licking) ;  a  compact 
ami  consolidated  pro-thorax.     Metamorphosis  complete. 

The  most  aggressive  and  venomous  insects  are  found 
in  this  order.  The  Bring  is  the  chief  weapon  of  defence. 
!t  is  always  either  the  female  or  the  so-called  neuter 
which  possess  the  Bting,  which  is  in  fact  but  a  modified 
o\  ipositor  ;   the  males  never  have  it. 

In  the  '/'<  nhi<i iitiii .  in  which  the  females  p. .s^,.--  a  long; 

(  \~< Tied  ovipositor,  the  parasitic  species  may  be  briefly 
referred  to,  since  some  of  the  species,  although  usually 
small  and  weak,  can  slim:  and  occasion  considerable 
pain.  Their  normal  habit  is  to  use  the  sting  as  an  ovi- 
positor, by  means  of  which  they  insert  their  eggs  into,  or 
on,  or  near  various  phytophagic  larva.  The  species  of 
the  genus  Ophion  occasionally  vi i n lt  persons  who  handle 
them,  and  produce  a  violent  inn  transient  pain. 

It  is  among  the  Aculeata,  however,  the  highest  • 
ized  of  insects,  that  we  find  the  most  perfect  stinging 
apparatus  connected  with  a  poison-gland. 

The  well-known  and  .almost  omnipresent  ants  ( For  mi' 
i-iila)  need  no  special  description.  Both  femalt 
workers  (the  latter  simply  sexually  dwarfed  females) 
possess  Brings  with  poison  glands.  Some  of  our  native 
species  both  bite*  and  Bting  readily,  and  occasion  violent 
pain.  But  in  the  tropics  ants  reach  their  maximum  size, 
and  are  not  only  very  numerous  but  also  very  a<_ri:ressive. 
Tiny  BOmetimes  attack  man  ami  beast  with  blind  fury, 
inflicting  severe  pain,  and  even  causing  death  when  in 
great  numbers. 

The  so-called  cow-killers  i  family  Mutillida)  are  bright- 
colored,  usually  brilliant  red.  insects,  and  look  in  their 
unwinged  forms  very  much  like  stout,  hairy  ants.  They 
are  very  poisonous.  The  sting  is  almost  as  long  as  the 
body,  and  some  of  the  species  are  very  aggressive.  Vil- 
li ke  the  social  tints,  they  are  usually  found  running  about 
singly  in  open  fields,  in  sandy  places,  and  during  the 
hottest    part    of    the  day.      They  are  very  bold   and  seem 

conscious  of  their  power  to  withstand  the  attack  of  larger 
animals,  for  the  body-wall  is  so  hard  and  tough  lhat  it 
is  difficult  to  crush.  The  Bting  produces  violent  inflam- 
mation, fever,  and  lameness,  and  as  the  popular  name  in- 
dicates, cows  are  supposed  to  be  killed  by  it  in  T( 

The  fossorial  or  digger-wasps  (family  Sphegida)  have  all 
a  more  or  less  poiSOOOUS  Bting,  Their  Usual  mode  of  life 
is  .such  that  they  need  such  a  weapon.  Although  living 
in  their  winged  stale  upon  pollen  and  honey  of  plants, 
their  young  must  be  fed  with  fresh  flesh.  The  mother 
wasp,  having  prepared  a  cell  in  the  ground  or  elsewhere, 
or  having  built  one  from  clay  or  other  material,  selects 
a  spider,  worm,  fly,  beetle,  or  other  insects  that  are  suit- 
able (and  each  species  has  its  own  peculiar  taste  in  this 
matter),  and  siinns  its  victim  just  enough  to  paralyze  it, 

when    it    is    carried     to    the    prepared    cell,    an    egg    de- 
posited upon  or  near  it.  and  the  cell  closed.      The  I 
time  hatches,  and   the   wasp  larva  feeds  upon  the  liw 


*  Many  anal  poena  ii"  Btiogs,  bnt  they  can  inflict  poisonous  bites  with 
their  mandibles,  Injecting  formic  acid  in  the  wound. 
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ing,  yet  helpless,   food,  thus  carefully  provided  by  its 
parent. 

Some  of  our  largest  wasps  belong  to  this  family.     In 
the  Middle  or  Southern  States  the  large  digger-wasp 


Fig.  3014.— Digger-wasp  (Stizus  Grandis).     (After  Riley.) 

(Stizus  grandis)  is  a  rather  common  feature.  This  wasp 
Stores  its  nest  with  cicadas,  often  much  larger  than  the 
wasp  itself.  Any  one  who  has  heard  the  cries  of  agony 
of  a  cicada  stung  by  this 
wasp  will  never  forget 
it.  Two  or  more  stings 
inflicted  by  this  insect 
at  the  same  time  upon 
man  might  readily  en- 
danger his  life.  The 
bite  of  a  scorpion  is  not 
more  dangerous,  and  it 
is  fortunate  that  these 
wasps  are  not  aggres- 
sive. Strong,  active, 
and  rapid  in  their  mo- 
tion, clad  in  a  bright  and 
well  -  fitting  uniform, 
with  keen  senses,  and 
armed  with  terrible 
weapons  for  offence  and  defence,  they  would  be  danger- 
ous indeed  if  they  normally  attacked  man.  Entomolo- 
gists, although  accustomed  to  capture  all  kinds  of  poison- 


Fig.  3015. — Blue  Digger-wasp  (Chlorion 
Csrulium).     (After  Riley.) 


Fig.  3016.— Pepsis  Formosa.     (After  Riley.) 

ous  wasps  without  fear,  hesitate  to  try  their  net  upon 
this  species. 

Other  larger  and  brilliantly  colored  species  occur  even- 
where  in  the  United  States.  The  common  Blue  Digger- 
wasp  {Chlorion  cmruiium  Drury)  is  frequently  found  fly- 


Fig. 


3017. — Pelopaeus    Luiiatus. 
(After  Riley.) 


ing  about  houses  in  quest  of  spiders,  with  which  it  pro- 
visions  its  nest  in  the  earth.  The  hole  in  the  soil,  previ- 
ously made  for  the  reception  of  a  spider,  is  so  carefully 
hidden  alter  being  tilled  with  the  victim,  that  without 
having  marked  the  exact  place  it  would  be  impossible  to 
detect  it. 

The  Ichneumon-like  Digger-wasp  (Sphex  ichneumonea 
L.)  is  more  common  in  the  Northern  States,  and  occurs 
more  frequently  upon  Mow- 
ers. It  fills  its  nest  with  the 
young  of  our  common  grass- 
green  meadow  katydid. 

Another  gigantic  digger- 
wasp  (Pepsis  formosa  Say) 
has  the  useful  habit  of  sting- 
ing the  poisonous  tarantula 
of  Texas  in  such  a  way  as  to 
render  it  entirely  defence- 
less ;  it  is  then  carried  to  a 
hole  in  the  ground  prepared 

beforehand,    and    consumed 

by    the    soft    larva    of    the 

Pepsis,  which  is  hatched  from  an  egg  laid  by  the  female 

before   closing  the   nest.      On   account  of  this  habit  it  is 

called  in  Texas  the  "  tarantula  killer." 

The  mud-daubers  are  well  known  to  most  people.  Our 
common  Pelopaus  lunatus  Fab.,  is  often  found  in  out- 
buildings, where  it  constructs  a  nest  of  tempered  clay. 
affixing  it  to  the  interior  walls  or  to  overhanging  cliffs. 
In  search  of  moist  clay  for  this  purpose,  it  may  often  be 
seen,  during  a  longdry  spell  of  summer  weather,  perched 
on  the  ground  in  the  neighborhood  of  wells  and   Other 

wet  places.  The  mud- 
dabs  are  composed  of 
one  or  more  layers  or 
tiers  of  clay  tubes,  ar- 
ranged side  by  side  and 
cemented  on  to  some  sur- 
face well  protected  from 

the   weather.      The   cells 

a  re   provisioned    wi  th 

spiders,  which  form  the 
food  for  the  one  maggot 
bred  in  each  cell. 

The  pa pe r  w asps 
(family  Vespida)  are 
familiar  to  all,  and  most  people  have  been  convinced 
by  actual  experience  that  their  sling  is  poisonous  and 
quite  painful.  Members  of  this  family  lead  a  similar 
mode  of  life  to  that  of  the  digger-wasps.  They  live 
also  upon  pollen,  honey,  and  the  juices  of  fruit  ;  but 
their  young  require  animal  food,  which  is  brought  them 
by  the  workers  or  by  the  females  themselves.  The  sting 
with  which  they  are  provided  is  therefore  not  used  to 
procure  and  prepare  the  food,  but  to  defend  themselves, 


Fig.  8018.- 


-Vespa    maculata. 
Riley.) 


(After 


Fio.  3019.—  r-olistes.     (After  Riley.) 

and  to  revenge  some  imaginary  affront.    It  is  not  barbed, 
and  may,  therefore,  be  used  repeatedly. 
The  Bald-faced    Hornet  (  Vespa   maculata  L.)  may  be 

taken  as  a  familiar  example  of  the  habits  of  this  group. 
Their  nests,  made  of  sheets  of  strong,  gray,  weather- 
proof paper,  are  suspended  from  the  branches  of  Irees, 
and  some  of  them  when  completed  are  much  larger  than 

a  man's  head.  Each  nest,  whatever  be  its  location,  is  sus- 
pended from  some  object  above  it  by  a  single  strong  pil- 
lar.     Inside,  combs    or    layers  of    hexagonal  cells    are 
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placed,  each  suspended  from  above  it  bj  numerous 
little  pillars  of  the  tame  papier-mdchi  that  the  insect  em- 
In  all  its  architecture-  tlm-  leaving  an  open  pas- 
,\  between  the  different  tiers.  These  <  < >i > •  I >-.  <  on 
structea  ol  the  Bame  paper  like  substance,  and  not,  as  in 
the  case  of  the  honey  bee,  of  wax,  differ  further  from 
those  of  the  hone}  bee  in  their  horizontal  ]  ><  >-i t i<  >u .  and 
in  containing  each  of  them  bul  a  Bingle  layer  of  hexa- 
gonal cells,  with  their  mouths  opening  downward.  The 
cells  are  used  exclusively  for  rearing  the  larva?. 

The  yellow-jackets,  such  a-  Vespa  Bulgaria  and  I'. 
germamea,  have  similar  habits.  The  more  slender 
species  <>f  the  genus  Polistes  build  their  combs  in  .spots 
partially  sheltered  from  the  weather,  but  always  without 
any  paper  envelope,  and  usually  with  but  a  Bingle  comb 

to  a  Ilest 

All  wasps  guard  their  nests  w  ith  great  care,  and  if  any 

foreign  body  approaches  all  those    upon  the  nest  stand 

quite  erect  upon  their  legs,  turn  their  heads  toward  the 
intruder,  and  make  a  humming  noise  with  their    rapidly 

vibrating  wines,  it  is  now  time  for  the  intruder  to  leave 
the  spot;  to  touch  the  nest  would  give  them  the  signal 

for  attack.  Hornets  and  wasps  were  well  known  to  the 
Greek  and  Roman  writers.  PlautUS  repeatedly  uses  the 
expression  "  Crahroncs  irritate,"  perhaps  thus  Indicating 
personal  experiences.  The  impudence  and  rashness  of 
both  hornets  and  wasps  arc  well  known.  They  enter 
our  rooms,  creating  terror,  to  obtain  a  fly,  a  spider,  a  bit 
of  meal,  or  BUgar  and  fruit,  anil  (h>  not  in  the  least  mind 
the  persons  present.  They  arc  very  fond  of  ripe  fruit, 
and  do  not  wait,  like  honey  bees,  until  the  skin  of  the 
coveted  food  breaks,  but,  using  their  jaws,  they  force 
their  way  to. the  juicy  portions.  The  honest  working- 
bee,  which  is  attracted  to  this  spread  table,  lias  usually 
to  take  all  the  blame.  Wasps  arc  always  in  a  feverish 
haste,  which  is  not  to  be  wondered  at,  considering  the  large 
nests  made  by  them  in  the  course  of  one  : summer.  Dur- 
ing autumn  we  And,  besides  the  workers,  males  and  fe- 
males. After  pairing,  and  when  the  workers  become  old 
and  weak,  they  are  seized  with  a  very  peculiar  frenzy  ; 
in  blind  fury  they  turn  their  murderous  instincts  against 
their  own  family,  and  the  larvae  and  pupae,  so  well 
taken  care  of  before,  are  now  mercilessly  torn  from  their 
cells  and  thrown  to  the  ground  to  perish.  All  order 
ceases.  The  fertilized  females  escape  and  find  suitable 
hibernating  quarters  in  the  ground,  under  moss  or  dead 
trees;  all  the  rest  succumb  to  the  first  frost. 

The  larva-  of  all  wasps  are  chiefly  fed  with  animal 
food.  Like  a  bird  of  prey,  the  hornet  pounces  upon  its 
victim,  throws  it  to  the  ground, 
cuts  oir  legs  and  wings,  and  carries 
the  still  quivering  insect  to  a  branch 
of  a  tree,  where  all  the  soft  parts 
are  removed  ;  after  being  chewed 
vcrv  tine,  they  are  rolled  into  a  ball 
and"  carried  home  to  the  nest.  Ar- 
rived, the  food  is  again  chewed  and 
cut  into  small  pieces,  which  are  laid 
upon  the  mouths  of  the  helpless 
larvae. 

Fam.  ApidcR  (Bees). — Most  of  the 
bees,  thou  14I1   not   so  spiteful  as  the 

wasps,  know  perfectly  well  how  to 
use  their  defensive  weapon,  and  the 
pain  inflicted  by  them  is  quite  se- 
vere.     Only   the    SO-Called  workers 

have  such  StingS.  The  good-na- 
tured   bumble  lice,   and    the    useful 

hone]  bee,  belong  to  this  family. 
Many  species  lead  a  solitary  life, 
others    live    in   smaller    or    greater 

communities.      The    parents   and 

their    offspring    feed    upon    pollen 
and  honey. 
T  h  e    gigantic     Carpenter     B  6  6 

(Xylocopa  Carolina  L.)  la  well  known  by  its  habit  of  bor- 
ing numerous  holes  in  such  parts  of  timbers  as  are  neither 

whitewashed  nor  painted.  At  the  bottom  of  one  of  these 
loles,  which  are  often  many  inches  deep,  they  deposit 
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provisions  consisting  of  pollen  for  their  future  larva-. 
These  lees  also  make  hole-  in  partially  decayed  wood, 
but  wherever  the  bark  covers  the  wood,  there  the}  ■ 
to  bore.     Carpenter  bees  are  usually  mistaken  foi 

bumble  bees,  though   they  are  solitary  and  i, 
the  latter.    Their  polished  abdomen,  uncovered  with  any 
hair,   distinguishes  them   at   a   glance  from  bumbli 
Their  Sting  is  very  painful,  and  they  should  not  be  inter- 
fered w i t li  when  flying  over  porches.     The  best  way  to 
keep  them  away  is  by  painting  the  woodwork. 

C/iarles  Yah/din,  Riley. 

POISONS.  A  concise  definition  of  the  term  poison, 
which  will  satisfy  the  medical,  tin;  legal,  and  the  popu- 
lar acceptations,  is  a  practical  impossibility.  To  the  lay- 
man a  poison  is  an)- substance  which,  when  administered 
in  small  dose-,  will  cause  disturbance  to  health  or  de- 
struction of  life  ;  in  a  legal  sense  it  is  any  substance  of 
a  destructive  or  noxious  character,  whatsoever  its  nature 
or  mode  of  operation,  which,  taken  into  the  system,  will 
produce  injurious  or  fatal  effects.  The  popular  defini- 
tion excludes  many  well-recognized  poisons  which  act 
injuriously  only  in  large  doses  ;  the  legal  includes,  or 
may  be  made  to  include,  many  substances  not  strictly 
poisonous,  such  as  powdered  glass,  iron  tiliiiL's,  and  other 
things  of  a  similar  character,  which  are  nothing  more 
than  mechanical  irritants.  To  the  physician  and  t< 
Ogist  the  term  means  any  substance  of  inherent  deleteri- 
ous character,  either  organic  or  inorganic,  and  incapable 
of  self -reproduction,  which,  acting  chemically  upon  the 
tissues  or  fluids  of  the  body,  may,  by  causing  alteration 
or  destruction  of  the  same,  or  disturbance  of  function, 
seriously  affect  the  health  or  destroy  life.  This  definition 
excludes  mechanical  agencies,  direct  thermal  chi 
electricity,  bacteria,  and  the  low  forms  of  animal  life. 

The  published  statistics  of  poisoning  are  very  mea- 
gre, but  the  few  tables  which  we  have  arc  interesting  in 
several  directions,  indicating  the  classes  of  substances 
and  special  substances  most  frequently  selected  or  acci- 
dentally administered,  at  different  times  and  in  different 
countries,  and  showing  the  proportion  of  accidental,  sui- 
cidal, and  criminal  deaths  due  to  poisoning. 

The  returns  made  by  the  English  coroners  of  the  in- 
quests held  during  1KJ7  and  ]s;',s  showed  the  whole 
number  of  deaths  by  poisoning  to  be  541.  Of  this  num- 
ber opium  was  the  cause  in  196  cases,  the  majority  of 
which  were  accidental  or  suicidal.  Arsenic  stood  next 
in  order,  with  is")  cases,  the  majority  of  which  were 
criminal.  Thirty-two  cases  were  due  to  Sulphuric  acid, 
27  to  prussic  acid,  19  to  oxalic  acid,  and  15  to  corrosive 
sublimate  and  other  preparations  of  mercury. 

During  the  years  1863  to  1H<!7  there  occurred  in  Eng- 
land ami  Wales  2,097  deaths  from  poison.  Of  this  num- 
ber no  less  than  628  were  due  to  opium  and  its  prepara- 
tions, 151  to  prussic  acid  and  potassic  cyanide,  83  to 
arsenic,  77  to  mineral  acids,  6G  to  oxalic  acid,  61  to 
strychnine,  58  to  compounds  of  mercury,  15  to  phos- 
phorus, and  11  to  ammonia. 

In  France,  during  the  years  1851  to  1871,  out  of  873 
ea-es.  -JS7  were  by  arsenic,  2(!7  by  phosphorus,  159  by 
copper,  86  by  sulphuric  acid.  35  by  can thar ides,  while 
opium  and  its  preparations  were  responsible  for  but  6. 

In  Finland,  of  30  fatal  cases  occurring  between  1860 
and  1866,  arsenic  stood  first  with  7,  phosphorus  second 
with  5,  and  strychnine  third  with  4. 

Out  of  45  ea-es  reported  in  .Massachusetts  durin. 
to  1881,  opium  was  responsible  for  18,  arsenic  for  13,  and 
all  others  for  14. 

Although  poisoning  is  a  frequent  means  of  suicide,  the 
percentage  of  these  cases  is  not  nearly  as  high  as  is  gen- 
erally supposed  ;  but  yet,  judging  from  what  figures  we 
have  been  able  to  obtain,  this  method  of  terminating  to 
unsatisfactory  existence  is  gradually  becoming  more  pop- 
ular. In  Prussia,  for  instance,  while  there  was  a  great 
increase  in  the  number  of  suicides  from  all  causes  during 
1871  to  ls7ti.  the  relative  frequency  of  self-poisoning  was 
verj  much  greater.  The  increase  from  all  causes  over 
preceding  years  was  43.60  per  cent.,  but  suicide  from 
poisoning  alone  had  more  thau  doubled  in  frequency,  the 
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increase  being  126.10  per  cent.;  but,  even  then,  poison- 
ing was  the  means  employed  by  but  a  fraction  over  three 
per  cent,  of  the  whole  number  of  suicides.  During  the 
eight  years  ending  with  1876,  the  whole  number  of  these 
cases  was  24,918,  and  of  this  number  786  were  by  poison- 
ing (3.15  per  cent.).  Solid  or  liquid  poisons  were  elected 
by  707  persons,  and  gaseous  by  79.  It  is  interesting  to 
note  further  that,  while  by  far  the  greater  number  of 
suicides  were  men,  the  proportion  being  80.50  against 
19.50,  or  more  than  4  to  1,  the  786  suicides  by  poison 
were  nearly  evenly  divided  between  the  two  sixes,  the 
proportion  being  52.9  men  to  47.1  women. 

Of  the  whole  number  of  suicides  reported  in  Bavaria 
during  the  fourteen  years  ending  with  1870,  two  percent. 
were  due  to  poisoning.  In  1871  the  percentage  increased 
to  3.2  ;  during  1872  it  was  3.00  ;  in  1873  it  fell  to  2,20  ; 
increased  again  in  1874  to  2.70,  and  fell  off  again  slightly 
in  1875  to  2.50.  The  popularity  of  poisoning  as  a  mean's 
of  suicide  varies  greatly  with  different  countries.  In 
Sweden,  during  1843  to  1855  nearly  a  fourth  of  the  suicides 
■chose  this  means  (21.7  per  cent.)";  in  England,  in  1858  to 
1859,  9.10  per  cent.  ;  and  in  other  countries  as  follows  : 
France,  1835-44,  2.48  per  cent.  ;  France,  1848-57,  1.80 
percent.  ;  Belgium,  1840-49,  1.80  per  cent.  ;  Denmark, 
1840-56,  1.50  per  cent.  ;  Wurtemberg,  1857-70,  1.20 
per  cent.  ;  Geneva,  1838-55,  4.90  per  cent. 

Of  the  accidental  deaths  occurring  in  Prussia  during 
1869-1876,  54,363  in  number,  2,448,  or  4.50 per  cent.,  were 
due  to  poison.  This  number  includes  1,873  men  and  575 
women  ;  348  of  the  victims  were  under,  and  2,100  over, 
fifteen  years  of  age.  During  the  fifteen  years  ending 
with  1877  there  were  77  cases  of  criminal  poisoning  in 
Prussia,  or  0.056  per  cent,  of  all  crimes.  In  France, 
during  1826-29,  out  of  2,663  capital  offences,  150,  or  5.63 
percent.,  were  for  poisoning.  In  England  and  Wales, 
during  1840,  there  occurred  349  deaths  from  poisoning 
(181  men,  168  women) ;  161  cases  were  suicidal  (74  men, 
87  women) ;  and  188  were  accidental  and  homicidal  (107 
men,  81  women).  Among  the  latter  opium  caused  death 
in  forty -two  children  under  five  years  of  age. 

Classification. — Various  methods  of  classification 
of  poisons  have  been,  from  time  to  time,  recommended  ; 
but  no  system  has,  as  yet,  proved  quite  satisfactory. 
The  old  classifications,  according  to  source  or  chemical 
properties,  such  as:  1,  animal;  2,  mineral;  3,  vegeta- 
ble ;  or,  1,  organic  ;  2,  inorganic  ;  or,  1,  acids ;  2,  alka- 
lies ;  3,  salts,  are  of  no  value,  since  they  convey  no 
idea  regarding  the  properties  of  a  poison,  or  its  mode  of 
action.  Orfila's  division  into  1,  irritants  ;  2,  narcotics, 
and  3,  narcotico-irritants  ;  Tardieu's  into  1,  irritants  and 
corrosives  ;  2,  hypostheniants  ;  3,  stupefacients  ;  4,  nar- 
cotics, and  5,  tetanies  ;  and  Taylor's  into  1,  irritants,  and 

2,  neurotics  are  all  good,  but  each  has  its  defective 
points.  Taylor's  is,  perhaps,  the  best.  The  irritants  are 
derived  from  the  animal,  vegetable,  and  mineral  king- 
doms ;  those  from  the  latter  source  may  be  further  sub- 
divided into  acid,  alkaline,  non-metallic,  and  metallic. 
The  neurotics  are  subdivided  into  1,  cerebral  ;  2,  spinal  ; 

3,  cerebro-spinal,  and  4,  cerebro-cardiac. 

The  irritant  poisons  include  many  which  are  also  cor- 
rosive in  their  action,  causing  disintegration  of  the  parts 
"with  which  they  come  in  contact.  The  pure  irritants 
exert  no  such  chemical  action,  and  are  much  slower  in 
the  development  of  symptoms.  They  cause  irritation 
and  inflammation  of  the  parts  to  which  they  are  applied, 
with  violent  vomiting  and  purging,  intense  pain,  and 
well-marked  effects  on  the  nervous  system.  These  symp- 
toms occur  after  a  greater  or  less  interval,  according  to 
the  nature  of  the  particular  poison.  The  pain,  which  is 
usually  of  an  intense  burning  character,  is,  unlike  that 
due  to  colic,  much  increased  by  pressure.  Septic  irri- 
tants produce  additional  symptoms  of  a  character  known 
as  typhoidal. 

The  neurotic  poisons  act  chiefly  on  the  brain,  cord, 
and  nerves  ;  occasionally  the  symptoms  manifested  par- 
take more  or  less  of  the  character  of  irritant  poisoning. 
Those  acting  chiefly  on  the  brain,  producing  stupor  and 
insensibility,  preceded  by  fulness  of  the  head,  vertigo, 
impaired  vision,  delirium,  etc.,  belong  to  the  cerebral  ; 


those  affecting  chiefly  the  cord  producing  tetanic  or  clonic 
convulsions,  to  the  spinal  ;  those  producing  symptoms  re- 
ferable to  the  brain  and  cord,  to  the  cerebro  spinal  ;  and 
those  affecting  the  brain  and  heart,  to  the  cerebro  cardiac 
clas>. 

At  i  [un.  — The  action  of  poisons  may  be  local,  remote, 
or  both.  Local  action  is  physical  and  chemical,  and  is 
manifested  by  inflammation,  corrosion,  and  direct  effect 
upon  the  nerves,  whereby  the  functions  of  organs  are  im- 
paired or  destroyed.  If  the  chemical  affinity  of  the  poi- 
son for  the  tissues  at  the  point  of  application  lie  not  great, 
the  result  is  irritation  and  inflammation  ;  if.  however,  the 
affinity  be  great,  the  action  is  most  intense,  and  we  have 
actual  corrosion.  Remote  action  depends  upon  absorp- 
tion into,  and  transportation  by,  the  blood  to  the  various 
organs  which  may  be  affected.  Thus,  lor  instance,  digi- 
talis affects  the  heart,  strychnine  the  cord,  and  opium  the 
brain.  In  any  case  of  acute  fatal  poisoning,  death  is  the 
result  of  the  remote  action  of  the  poison,  which  may  or 
may  not  have  a  local  action. 

The  ordinary  action  of  poisons  may  be  modified  by  the 
size  of  the  dose,  by  the  chemical  combination  of  the  sub- 
stance, by  the  state  of  aggregation  or  admixture,  by  the 
condition  or  absorptive  power  of  the  part  or  membrane 
to  which  it  is  applied,  by  the  condition  of  the  patient,  by 
habit,  and  by  idiosyncrasy.  The  young  and  old  are  more 
susceptible,  as  a  rule,  than  the  middle-aged  ;  women  more 
than  men  ;  and  fasting  more  than  well-fed  persons.  Dis- 
ease also  may  render  the  subject  less  susceptible,  or,  on 
the  other  hand,  may  facilitate  the  action  of  the  poison. 
Habit  diminishes  the  effect  of  many  poisons,  so  that  a 
much  larger  dose  is  required  for  the  manifestation  of 
symptoms  than  would  be  for  persons  not  so  habituated. 
Idiosyncrasy  is  a  peculiar  condition  of  the  system  which 
enables  harmless  substances  to  produce  violent  symptoms 
similar  to  those  of  irritant  poisons.  Thus  many  persons 
are  unable  to  eat  certain  articles  of  food,  even  unknow- 
ingly — such  as  shell-fish,  fish,  strawberries,  some  kinds 
of  meat,  butter,  honey,  and  other  things.  In  the  same 
way,  many  persons  arc  seriously  affected  by  small  me- 
dicinal doses  of  opium,  strychnine,  arsenic,  and  other 
pharmaceutical  preparations.  A  second  form  of  idiosyn- 
crasy is  a  tolerance  for  exceptionally  large  doses  of  poison 
by  persons  in  noway  protected  by  the  influence  of  habit. 

Absorption. — In  order  to  produce  poisonous  symp- 
toms, the  presence  of  a  certain  amount  of  poison  in  the 
blood  is  usually  necessary,  and  the  amount  required  de- 
pends upon  the  rapidity  of  absorption  and  of  elimination. 
A  certain  amount  of  any  poison  in  the  blood  is  incapable 
of  producing  any  symptoms.  Beyond  this  is  that  amount 
i  which  is  capable  of  producing  characteristic  symptoms — 
the  poisonous  dose  ;  then  that  amount  capable  of  destroy- 
ing life — the  minimum  fatal  dose  ;  and  beyond  this  up  to 
a  certain  point,  the  action  is  increased  in  violence  and 
rapidity.  The  poisonous  and  minimum  fatal  doses  are 
relatively  large  if  absorption  is  slow  and  elimination 
rapid,  and  small  if  the  latter  conditions  are  reversed. 
The  rapidity  of  absorption  depends  greatly  upon  the 
physical  properties  of  the  poison  ;  liquids  are  more  rap- 
idly absorbable  than  solids,  soluble  solids  more  than  in- 
soluble, and  gases  more  than  liquids  or  solids.  Some 
insoluble  solids  may  be  rendered  soluble,  and  hence  more 
absorbable,  by  the  action  of  the  juices  of  the  stomach  and 
intestines. 

Poisons  may  be  taken  into  the  system  directly  through 
the  blood,  as  in  absorption  from  wounds  or  injection  into 
blood-vessels;  theyr  may  be  absorbed  through  the  skin  or 
from  the  cellular  membrane,  from  inflamed  serous  sur- 
faces, and  from  all  mucous  membranes.  Absorption 
directly  into  the  blood  from  wounds  occurs  with  great 
rapidity.  Through  healthy  skin  covered  with  cuticle, 
absorption  is  very  slow  ,  and  in  small  amount.  It  is  in- 
creased by  rubbing  and  by  the  addition  of  tatty  subtances 
or  solvents  of  the  poisons.  Caseous  substances  are  more 
absorbable  than  watery  solutions,  particularly  if  the  lat- 
ter are  warm  or  hot.  On  the  other  hand,  absorption  from 
a  diseased  skin  is  very  rapid,  and  many  lata!  cases  have 
been  noted  from  the  application  of  washes,  ointments, 
and  dressings  to  diseased  surfaces. 
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Mucous  Burfacee  absorb  poisons  in  the  follow  log  order 
of  rapidity:  l.  lungs;  2,  Btomach;  '■>.  intestines;  4, 
iiicmili ;  5,  nose;  6,  eyes;  7,  tear-passages;  8,  rectum; 
ii,  vagina;  10,  uterus;  11.  bladder;  12,  prepuce.  The 
mucous  surfaces  of  the  lungs  and  air-passages  absorb 
poisons  with  great  rapidity,  and  particularly  those  in  the 
form  of  gas  or  dust.  The  lining  membrane  of  the 
Btomach  and  intestines  is  usuallj  the  absorbent  surface- 
in  ordinary  cases  of  poisoning.  Fulness  of  these  organs 
retards,  and  emptiness  favors,  absorption.  Certain  poi- 
Bons  which  are  rapidly  fatal  when  introduced  into  the 
circulation  (snake  poisonB,  curare,  etc.),  are  quite  harm- 
less in  a  full  Btomach,  and  indeed  are  absorbed  only  in 
small  amount  when  that  organ  is  empty. 

Concerning  the  absorbent  power  of  other  mucous 
membranes,  it  is  only  necessary  to  remark  that  all  are 
efficient,  though  in  a  somewhat  varying  degree.  On 
account  of  the  absorption  of  poisons  by  the  mucous  mem- 
branes of  the  intestines  and  bladder,  it  i>  Bometimes  ni  i 
essary  in  treatmenl  to  administer  cathartics,  or  to  cathe 
terize,  in  order  to  prevenl  the  reabsorption  of  substances 
which  are  undergoing  elimination  from  the  system  by 
the  saliva,  the  juices  of  the  Btomach,  pancreas,  and  in- 
testines, the  bile,  or  the  urine. 

Ei  imin  \ tion.  -As  soon  as  absorption  begins,  the  sub- 
stance is  diffused  through  the  whole  body  by  the  circu- 
lation, and  at  the  same  lime  the  process  of  elimination 
is  begun,  Coincident  with  this  is  still  a  third  process, 
that  of  deposition  in  the  various  tissues  of  the  body,  from 
which,  however,  the  poison  is  eventually  eliminated,  un- 
less death  intervenes.  Deposition  goes  on  chiefly  in  the 
liver,  kidneys,  spleen,  brain,  and  heart.  The  effect  of  a 
poison  depends  upon  the  relative  rapidity  of  absorption 
and  elimination,  and  these  processes  go  on  with  greater 
or  less  rapidity  according  to  the  natureof  the  substance. 
Ii  elimination  proceeds  as  rapidly  as  absorption,  fatal 
results  do  not  occur;  but  with  a  slower  elimination -the 
poison  will  accumulate  in  the  system,  and.  provided  a 
sufficiently  large  amount  has  been  administered,  will  de- 
stroy life.      Elimination  is  influenced  by  the  chemical 

affinity  of  the  poison  for  the  constituents  of  the  bl 1  or 

of  the  tissues  of  the  affected  organs.  If  this  affinity  is 
great  the  process  is  slow  ;  if  weak,  the  process  is  very 
rapid. 

Gaseous  and  volatile  poisons  are  excreted  chiefly  by 

the  lungs  ;  others  chiefly  by  the  kidneys,  though  all  se- 
cretions of  the  body  play  a  more  or  less  important  part 
in  the  process.  Certain  poisons  appear  to  elect  particu- 
lar secretions,  though  the  urine  acts  in  most  cases  as  the 
most  important  channel  of  elimination.  Thus  mercurj 
affects  the  salivary  glands,  arsenic  and  antimony  the' 
mucous  and  serous  membranes,  opium  and  carbolic  acid 
the  milk,  and  many  metallic  poisons  the  bile. 

Diagnosis  of  Poisoning. — The  diagnosis  of  the  ad- 
ministration of  a  poison  is  based  on  the  symptoms  and 
their  course,  the  detection  oi  poison  in  articles  of  food 
and  drink  or  in  the  eject  a  and  excreta,  on  the  post- 
mortem appearances,  and  on  the  detection  of  the  sus- 
pected substance  in  the  organs  of  the  deceased.  The 
symptom-  are  usually  of  sudden  onset,  in  a  person  pre- 
vloush  in  good  health,  soon  after  eating  or  drinking.  If 
se\  era]  persi  ins  are  affected  at  the  same  time,  there  is  com- 
monly a  marked  similarity  in  the  symptoms.  Where  the 
poison  is  administered  to  a  sick  person,  the  diagnosis  is 
rendered  more  difficult  on  account  of  symptoms  already 
present,  which  may  appear  to  be  modified  or  exagger- 
ated, and  the  phenomena  of  poisoning  may  seem  to  be 
only  the  natural  course  of  the  disease.  Too  much  im- 
portance must  not  he  attached  to  the  fact  of  recent  eating 
or  drinking,  since  a  poison  may  he  inhaled,  injected,  or 
applied  externally.  The  diagnosis  of  the  particular  kind 
of  poison  involved  is  of  great  importance  tor  the  deter- 
mination of  the  treatment  to  he  pursued,  and  il  is  tile  re  fore 
essentiul  that  the  medical  attendant  should  know,  if  pos- 

Bible,  the  exact  course  of  the  symptoms  from  their  first 

appearance.   1  he  pre\  ioiis  hislorv    of   the    patient,  and    the 

exact  nature  of  anj  medicines  which  may  have  been  ad- 
ministered.    Owing  to  the  similarity    of   symptoms  of 

particular  diseases  to  those  produced  by  certain  poisons. 


one  must  often  exercise  great  care  in  making  a  differential 
diagnosis.     The  physician  is  often  aided  in  forming  an 

opinion  by  the  moral  aspect  of  the  case. 

Acute  irritant  poisoning  maj  be  suspected  when  violent 
purging  and  vomiting,  accompanied  by  pain  in  the  region 

of  the  stomach  or  complete  prostration,  occur  in  a  person 
without  some  assignable  natural  cause.  Acute  neurotic 
poisoning  manifests  itself  by  more  or  less  sudden  symp- 
tom- referable  to  the  nervous  system,  such  as  stupor,  in- 
sensibility, delirium,  or  convulsions.  Chronic  poisoning 
is  more  difficult  of  diagnosis  than  acute  or  subacute 
account  of  the  less  marked  character  of  the  symptoi 
which  ate  often,  or  indeed  usually,  ascribable  to  natural 

causes. 

Iii  making  a  diagnosis  in  a  case  of  Buspected  poie 

it  is  to  he  borne  in  mind  that  symptoms  may  be  delaj 
by  fulness  of  the  stomach,  sleep,  or  intoxication,  or  may 
be  modified  or  intensified  by  disease  or  debility.    An 
the  diseases  which    may    be   confounded    with   irritant 
poisoning   may   be  mentioned    cholera  asiatica,  choli 
morbus,  gastritis,  enteritis,   gastro-enteritis,  colic,  peri- 
tonitis,   intussusception,    and    dysentery;    among    l! 
which   may   simulate  neurotic   poisoning  are   apoplexy, 
sunstroke,  uraemia,   septicaemia,   epilepsy,   tetanus,  dis- 
eases  of  the  brain  and  of  the  heart,  pulmonary  embolism, 
cerebrospinal  meningitis,  rupture  ot  the  : stomach  or  gall- 
bladder, typhoid  fever,  and  coma  of  various  origin. 

Of  very  great  importance  in  the  diagnosis  and  subse- 
quent treatment  of  poisoning,  is  the  detection  of  the  sub- 
stance in  the  remains  of  food  or  drink,  or  in  the  vomit 
but  as  it  is  possible,  in  any  case  of  criminal  poison 
thai  these  substances  may  have-  been  removed  and  others 

substituted,  or  in  cases  of  feigned  poisoning,  that  a  poison 

may  be  introduced  into  the  food  remains  or  vomited 
matters,  reliance  cannot  always  be  placed  upon  this 
proof.  But  the  detection  of  tin-  poison  in  the  urine  of 
the  patient  establishes  the  diagnosis  beyond  any  doubt. 
Vet.  at  the  same  time,  it  must  lie  remembered  that  the 
non-detection  in  that  fluid  does  not  by  any  means  prove 
its  nonexistence  in  the  body. 

The  TREATMENT  in  (■.»>  of  poisoning  depends  alto- 
gether upon  the  nature  of  the  particular  substance  in- 
volved. The  hist  indication,  except  where  corrosives  or 
p'  isons  administered  otherwise  than  by  the  mouth  are 
involved,  is  evacuation  of  the  stomach  and  administra- 
tion of  antidotes,  stimulants,  etc.  (See  special  poisons 
under  their  appropriate  heads.     See  also  Antidotes.) 

Post-mortem  Indications. — It  frequently  happi 
cases  of  suspected  poisoning,  that  an  autopsy  is  all  that  is 
necessary  to  clearly  establish  the  cause  of  death,  particu- 
larly in  cases  of  sudden  death,  which  to  the  uneducated 
mind  are  usually  associated  with  suspicious  circum- 
stances. The  popular  belief  iii  poison  as  an  agent  of 
sudden  death  is  doubtless,  in  great  part,  due  to  works  of 
fiction  and  the  stage,  where  the  interval  occurring  be- 
tween the  swallowing  of  the  poison  and  the  termination 
of  life  is  so  short  that  the  two  events  are  almost  simulta- 
neous. A-  a  matter  of  fact,  sudden  death  is  much  more 
likely  to  lie  due  to  disease  than  to  poison,  and.  indeed,  the 
only  poison  which  approaches  heart-disease  and  apoplexy 
in  rapidity  of  fatal  effect  is  anhydrous  prussic  acid,  a 
poison  not  easily  obtainable.  But,  in  consequence  of  the 
popular  tendency  to  associate  the  two  ideas,  innocent  per- 
sons are  frequently  suspected  or  accused  of  a  heinous 
crime,  which  may  be  easily  disproved  by  the  appearai 
on  section.  On  the  other  hand,  with  perhaps  equal  or 
greater  frequency,  the  autopsy  Berves  to  direct  suspicion 
or  to  strengthen  it  in  cases  of  poisoning  which  havi 
Bcmbled  disease.  But  it  not  seldom  fails  to  throw  any 
light  whatever  upon  the  question  of  the  cause  of  death, 
and  then  a  chemical  examination  may  be  required. 

The  external  appearances  indicative  of  poison  are  very 
tew.  and  of  no  great  value.  Evidences  of  corrosive  action 
are  sometimes  furnished  by  the  skin  and  clothing.  The 
presence  of  certain  poisons  may  be  betrayed  by  their 
odor.-,  and  of  others  by  stains.  There  is  nothing  chai 
teristic  t<>  be  observed  from  the  attitude  of  the  body,  rate 
of  cooling  or  of  decomposition,  or  expression  of  the 
countenance.     The  rigidity  is  usually  more  marked  and 
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longer  continued  in  death  from  strychnine,  and  is  often 
diagnostic  of  this  poison  ;  in  other  cases  no  great  differ- 
ence is  to  be  observed.  The  internal  appearand 
according  to  the  poison  ;  they  may  be  absent,  or  so  slight 
as  not  to  attract  attention  in  cases  of  death  by  neurotics, 
or  they  may  be  very  marked  and  characteristic  where 
irritants,  and  particularly  corrosives,  have  been  employed. 
The  chemical  and  physical  properties  of  the  blood  some- 
times undergo  considerable  changes  ;  it  is  darkened  by 
chloroform,  ether,  carbonic  acid,  sulphuretted  hydrogen, 
and  other  gases,  and  by  prussic  acid  and  cyanides,  oxalic 
acid,  etc.  ;  by  morphine,  strychnine,  and  some  others,  it 
is  both  darkened  and  rendered  more  fluid.  The  greater 
number  of  mineral  poisons  have  no  effect  on  the  blood. 
The  blood-vessels  of  the  brain  are  sometimes  observed  to 
be  engorged  in  narcotic  poisoning,  but  this  appearance 
may  be  very  slight  or  entirely  wanting.  The  principal 
postmortem  appearances  due  to  poison  are  to  be  found 
in  the  alimentary  canal  and  abdominal  viscera.  Corro 
Bion  of  any  part  of  the  alimentary  canal,  softening  of  the 
mucous  membrane,  which  is  changed  in  color  and  easily 
detached,  and  evidence  of  intense  inflammation  or  per- 
foration, are  diagnostic  of  corrosive  acids  or  alkalies,  etc. 
In  irritant  poisoning  the  stomach  and  intestines  show 
signs  of  inflammation  of  a  more  or  less  intense  character, 
and  sometimes  ulceration  and  perforation,  .sometimes 
thickening  of  the  walls,  or  even  thickening  and  soften- 
ing. The  changes  produced  in  other  organs  are  chiefly 
engorgement  and  fatty  degeneration;  the  latter  occurs 
sometimes  with  surprising  rapidity  in  the  liver  in  poison- 
ing by  arsenic  and  phosphorus. 

The  post-mortem  appearances  in  any  ease  of  suspected 
poisoning  will  be  but  imperfect  evidence  of  the  presence 
or  results  of  poison,  unless  it  is  possible  to  distinguish 
them  without  doubt  from  analogous  appearances  which 
maybe  the  result  of  disease.  Otherwise  the  proof  of 
poisoning  must  rest  on  the  detection  of  the  poison  in  the 
body,  or  on  outside  evidence.  The  changes  which  nun- 
be  referable  to  disease  or  to  the  action  of  irritant  poisons 
as  well,  are  softening,  thickening,  reddening,  ulceration, 
and  perforation.  Softening  of  the  walls  of  the  stomach 
may  be  due  to  poison,  to  disease,  or  to  post-mortem  di- 
gestion. If  due  to  poison  similar  changes  are  usually  to 
be  found  in  the  mouth  and  (esophagus;  if  to  disease  or 
post-mortem  digestion,  these  additional  changes  are  want- 
ing. Reddening  may  be  due  to  poisoning  or  to  gastritis, 
gastro-enterilis,  gravitation,  or  to  contact  with  the  liver 
or  spleen.  But  these  appearances  could  hardly  be  mis- 
taken by  one  accustomed  to  post-mortem  examinations  ; 
the  redness  of  poisoning  is  usually  accompanied  by  some 
peculiarity  of  appearance  which  renders  it  readily  dis- 
tinguishable. Ulceration  is  more  commonly  referable  to 
disease  than  to  poison.  When  due  to  the  former  the  ac- 
companying redness  is  confined  to  the  immediate  locality, 
whereas  in  poisoning  it  is  more  or  less  widely  diffused. 
There  is  also  a  considerable  difference  in  the  symptoms. 
Care  must  be  taken  not  to  confound  ulceration,  which  is 
a  vital  process,  with  corrosion,  which  is  chemical.  Per- 
foration of  any  part  of  the  alimentary  canal  is,  like  ulcer- 
ation, of  more  common  occurrence  in  disease  than  in 
poisoning.  "When  due  to  disease,  perforation  of  the 
stomach  is  accompanied  by  little  if  any  vomiting  and 
no  purging,  and  death  is  due  to  peritonitis.  The  aper- 
ture is  due  to  ulceration  and  not  to  corrosion,  and  is 
usually  small  in  size,  and  with  smooth,  regular  edges, 
instead  of  large,  rough,  and  irregular.  Perforation  from 
post-mortem  digestion  is  very  rare  ;  it  may  be  suspected 
from  the  fact  that  there  has  been  no  peritonitis,  nor  any 
symptoms  before  death  to  indicate  such  a  severe  process. 
Perforations  of  the  (esophagus  and  intestines  are  com- 
monly due  to  ulceration  from  the  presence  of  a  foreign 
body,  and  in  such  cases  the  latter  is  usually  discoverable. 
The'  intestinal  wall  is  frequently  perforated  in  disease, 
as,  for  instance,  in  typhoid  fever. 

Chemical  Examination. — When  a  chemical  analysis 
of  the  body  is  deemed  necessary,  the  greatest  precautions 
must  be  observed  in  performing  the  autopsy,  ami  in  the 
preservation  of  organs  and  fluids.  The  stomach  should 
be  ligatured  at  both  ends  before  removal.     On  its  being 


opened  the  contents  should  be  received  in  a  clean  glass 
or  porcelain  vessel,  and  their  quantity,  color,  odor,  reac- 
tion, and  consistency,  and  the  presence  of  anv  unusual 
substances  should  be  noted  ;  the  intestines  should  be 
treated  in  like  manner.  Each  organ,  on  removal,  should 
lie  placed  in  a  clean  vessel  by  itself,  sealed  with  a  private 
seal,  and  labelled.  Any  suspicious  vials  or  powders,  and 
all  remnants  of  food,  vomitus,  urine,  or  other  substances 
connected  with  the  case  should  be  sealed  al  the  same 
time,  and  delivered  to  the  chemist.  In  case  of  exhumed 
bodies,  where  decomposition  has  proceeded  solar  that 
the  coffin  is  no  longer  entire,  it  is  often  advisable  to  take, 
in  addition,  a  sample  of  earth  from  above  and  below  the 
receptacle.  On  the  delivery  of  the  organs.  ,/  cetera,  to 
the  chemist,  it  is  well  to  give  also  a  more  or  less  complete 

history  of  the  ease,  in  order  that  he  may  have  an  idea  as 
to  the  nature  of  the  poison  for  which  lie  has  to  search. 
From  the  . symptoms  and  post  -mortem  appearances  it  is 
frequently  possible  to  cut  the  work  of  chemical  analysis 
down  to  a  minimum.     Failure  to  detect  a  poison  in  the 

body  is  by  no  means  conclusive  thai  death  has  been  caused 
naturally,  for  there  are  many  poisons  which  cannot  be 
isolated.  The  fatal  dose  of  many  is  SO  Very  small  that, 
even  if  not  eliminated  in  great  part  before  death,  its  dis- 
tribution over  the  system  renders  it  impossible,  with  our 
as  yet  imperfect  means,  to  be  isolated.  In  such  cases  the 
proof  depends  on  symptoms  and  other  attendant  circum- 
stances. Nor  is  the  presence  of  poison  in  the  dead  body 
proof  that  it  has  caused  death,  for  it  is  conceivable  that 
poisonous  substances  may  be  introduced  into  the  body 
after  death  has  already  occurred,  or  may  have  been  used 
as  preservatives.  But  the  discovery  of  the  poison  in  tiie 
liver  and  other  viscera,  and  particularly  in  the  urine,  in- 
dicates ante-mortem  administration  bevond  reasonable 
doubt.  In  many  cases  where  death  is  the  result  of 
chronic  poisoning,  it  is  impossible  to  detect  any  of  the 
substance,  which,  having  performed  its  work,  has  been 
entirely  eliminated  from  the  system.  Volatile  poisons 
also  may  be  lost  within  a  very  short  interval  after  death, 
and  others  may  be  decomposed  or  oxidized  in  the  living- 
body.  In  most  cases  the  ability  to  detect  the  poison  de- 
pends upon  the  length  of  time  which  has  elapsed  after 
death,  upon  the  interval  between  the  tirst  manifestation 
of  symptoms  and  dissolution,  upon  the  amount  taken, 
and  upon  the  amount  remaining  in  the  stomach  and  other 
organs  when  death  occurs,  for  reasons  which  have  been 
already  given. 

Before  proceeding  to  a  chemical  analysis,  a  careful 
examination  of  the  stomach  with  the  aid  of  a  magnifying 
glass  should  be  made.  Such  inspection  may  reveal 
crystals  or  powders  admitting  of  ready  examination,  or 
particles  of  vegetable  matter  may  be  detected  which  may 
be  accurately  identified  from  their  botanical  character- 
istics with  the  aid  of  the  microscope.  The  organs  sub- 
jected to  analysis  should  be  accurately  weighed,  and  any 
peculiarities  observed  must  be  noted.  It  is  best  to  di- 
vide the  organs  into  several  portions  ;  one  for  preserva- 
tion, one  for  volatile  substances;  one  for  alkaloids,  etc.; 
one  for  metallic  substances,  and  one  for  special  poisons. 
The  reagents  and  chemical  apparatus  used  in  an  investi- 
gation must  be  free  from  any  impurities.  The  work 
must  be  carried  on  with  great  precautions,  and  without 
assistance  except  such  as  is  absolutely  necessary,  for  the 
chemist  must,  be  prepared  to  swear  to  the  identity  of  the 
organs,  and  to  the  impossibility  of  any  tampering  with 
his  work  on  the  part  of  otliers. 

The  methods  of  analysis  to  be  pursued  vary  with  the 
nature  of  the  poison.  Many  substances  require  special 
processes  for  themselves  alone,  while  others  .may  be 
grouped  together  under  a  single  process.  It  is  best  to 
look  fust  lor  volatile  substances  which  are  easily  lost 
with  keeping,  such  as  chloroform,  ammonia,  volatile 
acids,  alcohol,  ethereal  oils,  etc.  The  substance  sus- 
pected of  containing  a  volatile  poison  is  rubbed  up  witli 
sufficient  distilled  water,  made  acid  or  alkaline  accord- 
ing to  the  subst •(■  sought  for,  and  distilled  ;  the  dis- 
tillate is  then  further  examined  by  special  tests. 

The  analysis  for  metallic  compounds  requires  that  the 
organic  matter  of  the  examined  substance  shall  be  de- 
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strayed,  Bince  otherwise  it  would  interfere  with  the  <  liar 

eristic  reactions.  For  1 1  *  i  --  purpose  the  substanci 
heated  in  an  open  dish,  or  glass  Bask,  with  chemically 
pure  hydrochloric  acid  and  potassic  chlorate,  the  latter 
being  added  a  little  at  a  time  until  the  color  of  the  re 
suiting  liquid  remains  straw-yellow  for  half  an  hour 
after  the  las)  addition.  The  excess  of  chlorine  is  then 
driven  off  by  prolonged  heating  over  the  water  bath,  or 
bj  the  passage  of  a  stream  of  carbonic  acid  through  the 
liquid,  which  i>  then  filtered  and  subjected  to  the  n 
lar  process  of  qualitath  e  anal 

The  analysis  for  alkaloids,  glucosides,  etc.,  i>  one 
which  requires  great  care  and  delicacy  of  manipulation. 
The  amount  present  in  any  one  case  is  usually  very 
small  and  widely  distributed,  and  it  is.  therefore,  not  at 
all  surprising  that  an  analysis  for  this  class  of  poisons 
will  often  yield  negative  results  even  in  the  best  of  hands, 
when  the  administration  of  the  poison  may  be  proved 
absolutely.  The  method  of  Drageudorff  for  this  class  is 
the  one  mosl  favorably  regarded.  This  process  is  briefly 
as  follows :  The  tissues  are  cut  up  small  and  extracted 
with  acidulated  water  for  several  hours  at  40  to  50  < '.. 
Btrained  through  cloth,  and  filtered.  The  filtrate  is 
evaporated  to  beginning  syrupy  consistence,  mixed  with 

three  or  four  Volumes  Of  alcohol,  and  allowed  to  stand 
twenty  four     hours.      It     is     then     filtered,     the     alcohol 

driven  off  by  evaporation,  and  the  residue  transferred  to 
a  stoppered  flask  after  being  cooled  and  tillered.    The 

lluiil  is  next  shaken  in  the  flask  with  freshly  rectified 
naphtha,  and  allowed  to  stand  until  the  two  fluids 
Separate  into  two  layers.  The  naphtha  is  then  decanted, 
and  the  process  repeated  as  long  as  a  portion  of  the 
naphtha  decanted  each  time  leaves  any  residue  on  evap- 
oration.    The  naphtha    removes  piperine,   picric  acid, 

camphor,   and   similar  substances,   a   constituent  of    the 

Mack  hellebore,  ethereal  oils,  capsicin,  carbolic  acid,  and 
decomposition  products  of  aconite.  The  fluid  is  next 
shaken  with  benzol,  which  removes caffein,  cantharidin, 
santonin,  caryophyllin,  cubebin,  aloetin,  digitalin,  col- 
chicine, chrysammic  acid,  picric  acid,  and  colocynthin. 
It  is  next  shaken  with  chloroform,  which  removes  cin- 
chonine,  theobromine,  papaverine,  narceine,  picrotoxin, 
helleborein,  digitalein,  saponin,  ami  jervine.  It  is  then 
shaken  with  naphtha,  which  removes  tin-  excess  of 
chloroform,  made  alkaline  with  ammonia,  and  shaken 
again  with  naphtha,  which  removes  strychnine,  quinine, 
sabadilline,  conhydrine,  brucine,  veratrine,  emetine, 
COniine,  loin  line,  nicotine,  aniline,  and  Irimethylaniine. 
Benzol  removes  from  the  alkaline  fluid  atropine,  hyos- 
cyamine,  strychnine,  brucine.  physostigmine,  quinine. 
cinchonine,  narcotine,  codeine,  sabadilline,  thebaine, 
brucine,  veratrine,  sabatrine,  delphinine,  nepaline,  aconi- 
tine,  napelline,  and  emetine.  Chloroform  is  then  used 
to  remove  morphine,  papaverine,  and  narceine.  and 
amy  I  alcohol  for  morphine  and  solanine.  The  thud  is 
then  evaporated  with  glass  powder  and  extracted  with 
chloroform,  which  removes  curarine.  These  separate 
extracts  are  evaporated  each  in  several  watch-glasses, 
and  the  residues  subjected  to  chemical  and  physiological 
tests.  Charles  Harrington. 

POISONS,  ABSORPTION  AND  DISTRIBUTION  OF. 
IN  BOTH  ACUTE  AND  CHRONIC  CASES.  All  poi- 
Bons  are  absorbed.     They  may  enter  the  body  by  various 

channels,    but    sooner    or    later   they    find    their  way   by 

osinovis  into  the  circulating  blood,  and  are  then  distrib- 
uted in  greater  or  less  quantity  throughout  the  body. 

Toxic  action  is  directly  dependent  on  the  absorption  of 
the  poison,  and  the  extent  of  action  is  in  direct  propor- 
tion tO  the  late  of  absorption.  A  substance  in  itself 
insoluble  and  indill'usible,  or  incapable  of  being  rendered 
soluble  and  diffusible  by  the  juices  of  the  body,  is  incap- 
able of  being  absorbed,  and  hence  cannot  be  a  poisC,n. 

The  fact  of  absorption  cannot  now  be  questioned.  All 
poisons  capable  of  detection  by  chemical  or  other 
methods  arc  found  after  death  in  the  blood  itself,  and  in 
parts  of  the  body  remote  from  the  point  of  introduction  ; 

and  this  is  true  whether  the  poison  has  been  introduced 

into  the  bot|\  through  the  mouth  or  rectum,  through  tiro 


lungs  by  inhalation  in  the  form  of  vapor,  by  hypodermic 
injection,  by  contact  with  an  abraded  surface,  or  even 
through  the  sound  skin. 

I   [RCCMSTAHCEB   w  n n  n    MoDIPI    Mil.  A.BSORPTIOK   Of 

Poisons. — Obviously,  one  of  the  most  import  ant  circum- 
stances modifying  the  absorption  of  a  poison  is  jis  solubil- 
ity and  ditfusibiliiy.     Everything  else  being  equal,   the 

greater  the  solubility  and  dilfusibility  of  a  poison,  the 
more  rapid  its  absorption,  and  hence  the  more  rapid  its 
manifestation  of  toxic  action.  As  a  rule,  the  salts  of  tin; 
alkaloids  are  more  soluble  than  the  alkaloids  themsel . 
and  hence  the  toxic  action  of  the  former  is  more  rapid 
than  that  of  the  latter.  Arsenite  of  potash  is  more  rapid 
in  its  action  than  arsenious  acid  ;  and  this  is  due  in  great 
measure  to  the  rapid  absorption  of  the  more  soluble  coin- 
pound.  The  action  of  many  chemical  antidotes  is  con- 
lined  wholly  to  the  conversion  of  the  rapidly  soluble  form 
of  the  poison  into  a  compound  either  wholly  insoluble, 
or  insoluble  to  such  an  extent  as  to  delay  its  absorption, 
and  thus  admit  of  its  removal  from  the  body  before  it  has 
been  absorbed  in  sutlieient  amount  to  lead  to  a  fatal  re- 
sult. Thus,  in  poisoning  w  ith  oxalic  acid  the  exhibition 
of  lime-water  in  large  quantities  leads  to  (he  formation 
of  calcium  oxalate,  a  compound  comparatively  insoluble 
and  hence  limited  in  its  toxic  action. 

Again,  the  absorption  of  a  poison  naturally  soluble  is 
increased  by  introducing  it  in  the  form  of  a  solution. 
Thus  arseniOUS  oxide  introduced  into  the  stomach  dis- 
solved in  water,  is  more  rapidly  absorbed  than  when  in- 
troduced in  the  form  of  powder.  Further,  when  dis- 
solved in  dilute  alkalies,  thereby  being  converted  into  a 
new  body,  it  is  still  more  rapidly  absorbed,  thus  intro- 
ducing another  feature  into  the  problem,  viz.,  that  of 
divisibility.  It  is  here  much  the  same  as  it  is  with  cer- 
tain foods;  in  order  to  have  absorption  we  must  have 
not  only  solubility,  but  also  diffusibility.  Thus  raw  i  . 
albumen,  w  bile  readily  soluble,  is  of  little  use  as  lend  un- 
til by  the  action  of  the  digestive  juices  it  js  converted  into 
diffusible  products.  Arsenious  oxide,  then,  when  i 
solved  in  a  given  volume  of  water,  is  rapidly  absorbed  ; 
but  the  same  equivalent  of  arsenic  introduced  in  a  simi- 
lar manner,  in  the  form  of  an  alkali  arsenite.  is  still 
more  rapidly  absorbed  by  virtue  of  its  greater  diffusibil- 
ity. Hence,  everything  else  being  equal,  the  more  solu- 
ble and  diffusible  the  form  of  the  poison,  the  more  rapid 
is  its  absorption,  and  consequently  the  more  vigorous  its 
toxic  action. 

Again,  the  nature  of  the  surface  to  which  the  poison  is 
applied  modifies  materially  the  rale  of  absorption.  This 
depends  mainly  on  vascularity  ;  the  greater  the  supply 
of  blood,  the  more  rapidly  does  absorption  go  on.  Hence, 
the  introduction  of  a  poison  in  the  form  of  vapor  into  the 
lungs  leads  to  more  rapid  absorption  than  does  injection 
into  the  intestine  ;  and  similarly,  the  injection  of  a  soluble 
poison  into  the  intestines  or  vagina  is  ordinarily  followed 
by  more  rapid  absorption  than  when  il  is  introduced  into 
the  stomach.  While,  then,  tin-  natural  vascularity  of  an 
organ  or  tissue  has  some  modifying  influence  on  the  ab- 
sorption of  a  poison,  the  condition  of  the  blood-vi  - 

also  exerts  some  influence.  Fulness  of  the  blood- vc-- 
..p]ioses  a  mechanical  obstacle  to  absorption,  and  this  no 
doubt  explains,  in  part,  why  il  is  that  poisons  taken  on 
retiring  at  night  are  sometimes  delayed  in  their  action 
until  the  morning,  Bince  during  Bleep  the  withdrawal  of 
blood  from  the  brain  leads  to  an  accumulation  in  the  ab- 
dominal organs,  and  hence  retards  absorption  from  the 
alimentary  canal.  For  a  similar  reason,  poisons  taken  on 
a  full  stomach  are  much  less  rapidly  absorbed  than  when 
the  stomach  is  in  a  comparatively  empty  condition.  The 
delayed  absorption  incident  to  the  former  slate  is.  of 
course,  due  in  part  also  to  the  mechanical  obstacle  af- 
forded by  the  food  itself,  the  latter  keeping  the  pois(,n  for 
a  time  away  from  the  stomach-walls.  Hence  absorption, 
and  consequently  toxic  action,  is  most  rapid  when  the 
poison  is  taken  into  an  empty  stomach,  less  rapid  when 
taken  with  food,  and  still  less  rapid  when  taken  after  a 
la  arty  meal. 

[n  considering  absorption  from  the  alimentary  canal, 
we  have  t<>  notice,  further,  the  modifying  action  of  the 
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digestive  juices.  Insoluble  substances  are  not  directly 
absorbed,  but  many  compounds,  by  the  action  of  the 
digestive  juices,  are  so  altered  that  their  solubility  is 
cither  increased  or  diminished,  thus  modifying  their"  ab- 
sorption, and  hence  their  toxic  action.  As  examples  of 
the  former  there  are  many  metallic  carbonates,  as  lead, 
copper,  zinc,  and  manganese,  which,  when  taken  into  t ho 
stomach,  may  be  changed  by  the  acid  of  the  gastric  juice 
into  soluble  chlorides,  so  that  what  was  in  itself  an  in- 
soluble and  non-poisonous  substance,  may  be  converted 
into  a  vigorous  poison. 

Subsequent  Disposition  op  the  Poison.— Once  en- 
tered into  the  circulation,  there  is  a  two-fold  disposition  of 
the  poison  possible.  Either  it  is  deposited  for  a  time  in 
the  various  tissues  and  organs  of  the  body,  or  else  it  is  at 
once  eliminated  through  some  one  or  more  of  the  various 
emunctories.  Ordinarily,  if  sufficient  time  intervenes 
between  the  taking  of  the  poison  and  death,  there  is  a  tem- 
porary deposition  of  the  poison  throughout  the  body — 
after  which,  however,  the  deposited  poison  is  gradually 
redissolved  and  eliminated.  Careful  study  of  collected 
facts  further  shows  that,  as  a  rule,  the  poison  is  deposited 
iu  the  largest  amounts  in  the  liver,  kidneys,  spleen,  heart, 
lungs,  muscles,  brain,  and  bones.  In  other  winds,  these 
organs  and  tissues  have  the  power  of  absorbing  and  re- 
taining poisons,  and  furthermore,  this  absorbing  power 
is  not  the  same  for  the  different  organs.  Chemical  analy- 
sis in  poison  cases,  and  in  experiments  on  animals  where 
the  conditions  are  known  with  much  more  deflniteness, 
clearly  testifies  to  the  accuracy  of  this  statement.  Fur- 
ther, variation  in  the  conditions  under  which  the  poison 
is  taken  modifies  not  only  absorption  as  a  whole,  as  al- 
ready indicated,  but  also  the  absorption  by  individual 
organs  and  tissues.  The  form  of  the  poison  ;  the  char- 
acter of  the  dosage,  whether  small  and  oft-repeated,  or  a 
single  large  one  ;  the  mode  of  administration,  etc.,  all  are 
liable  to  exert  their  own  modifying  influence  on  the  ab- 
sorption of  the  poison  by  the  different  organs.  A  knowl- 
edge of  such  modifying  influence  must  then  necessarily 
be  of  great  value,  especially  in  medico-legal  cases  ;  for  in 
time  the  accumulated  facts  will  serve  as  data  on  which 
to  found  definite  conclusions  concerning  the  form  of  the 
poison,  the  mode  of  administration,  the  length  of  time 
intervening  before  death,  and  many  other  points  of  a 
similar  nature,  so  important  in  criminal  cases. 

In  this  connection,  therefore,  the  results  of  the  quanti- 
tative analysis  of  the  various  organs  and  tissues  of  the 
body  in  poison  cases  are  of  great  importance,  for,  as  they 
show  the  distribution  of  the  poison  under  known  con- 
ditions, the  time  may  come  when  it  will  be  possible  to 
draw  deductions  in  unknown  cases  from  t lie-  analytical 
results.  During  the  past  few  years  many  data  have  been 
collected  in  this  direction,  a  few  of  which  may  be  advan- 
tageously mentioned. 

Carbolic  Acid. — A  man  swallowed  fifteen  cubic  centi- 
metres of  an  officinal  preparation  of  carbolic  acid  (100 
parts  phenol  +  10  parts  of  water),  and  died  in  fifteen 
minutes.  With  the  internal  organs  Dr.  Bischoff '  ob- 
tained the  following  results  : 

112  Gm.  of  Wood contained  0.0259  Gm.  phenol  =  0.0231  jot  cent. 

1,480         "     liver "         0.0370     "  "       =0.0430 

322         '•    kidney....         "         0.2010     "  "       =0.0620 

608         "    heart-muscle     "         0.1866    "         "      =0.0367 

1,445  "     brain "  0.3140     "  -       =0.0217 

12.5      "    urine "         0.0014     "  "       =0.0112 

This  case  is  particularly  interesting  as  showing  how 
rapidly  a  readily  soluble  and  diffusible  substance  may  be 
absorbed,  and  how  quickly  it  may  be  distributed  through- 
out the  body.  Further,  it  is  to  beseen  that  the  poison 
was,  at  the  time  of  death,  in  position  to  be  eliminated, 
having  entered  into  the  urine. 

Oxalic  Acid. — An  unknown  dose  of  oxalic  acid,  fol- 
lowed by  death  in  fifteen  minutes.  The  amounts  of 
oxalic  acid  found  by  Dr.  Bischoff  were  as  follows  : 

In  2,240  Grams  stomach,  intestines,  etc 2.280  Grams  oxalic  acid. 

"  770  •'  liver              0.285  Gram 

"  180  "  heart-blood     0  043        " 

"  350  "  heart 0.020        " 

"  290  "  kidney 0.014        "                " 

"  40  '•  urine 0.007        " 

"  730  "  brain 


Potassium  Cyanide.— An  unknown  dose  of  potassium 

cyanide.      The  analysis  made  three  day-  after  death.' 

223  G rams  stomach  and  contents contained  0.0692  Cram  HCX. 

696       ■'      inu-stines "  0.0188       " 

182      "      intestines •'  0.0081       " 

505       "       liver "  0.0170       "  " 

188       "       heart "  II. (1025       " 

352       "       brain "  0.0144       " 

urine 

Arsenic. — The  case;  of  an  adult  female  who  lived  two 
days  after  taking  a  fatal  dose,  furnishes  the  following 
results,  reported  by  Dr.  E.  S.  Wood.8 

179  Grams  stomach contained  0.0442    Gram  arsenic. 

fi  ••  stomach  contents "  0.0097        "          " 

490  "  Intestines "  0.0688 

62  ••  Intestines  contents ... .  "  002115       "         " 

1,227  "  liver "  0.0497 

119  '•  leftkidnev "  0.0048        "          " 

125  '•  right  kidney  "  0.0021) 

■"Is  •■  mens "  0.00(15 

521  '•  brain "  0.0088        "          " 

In  all  of  these  cases  of  poisoning  the  order  of  distribu- 
tion of  the  poison  is  much  the  same  as  that  previously 
stated,  the  liver  standing  first,  then  the  kidneys,  heart, 
lungs,  etc.  In  experimenting  on  animals,  however, 
where  the  poison  can  be  variously  introduced,  it  has 
been  noticed  that  the  distribution  of  the  absorbed  poison 
is  not  always  the  same.  It  is  easy  to  see  how  there 
might  be  a  decided  difference  in  an  acute  and  chronic 
case  of  poisoning,  for  if  elimination  of  the  poison  com- 
mences at  once,  it  follows  that  the  relative  amount  of 
poison  contained  in  the  liver  and  kidneys  must  neces- 
sarily be  different  in  a  chronic  case  than  where  a  single 
large  dose  of  the  poison  is  taken.  Again,  it  is  not  diffi- 
cult to  see  howT  the  form  of  the  poison  might  modify  the 
rate  of  absorption  and  the  order  of  distribution.  This 
latter  fact  has  been  clearly  indicated  by  results  obtained 
with  arsenic,  both  in  experiments  on  animals  and  in  poi- 
son cases.  Thus  Scolossuboff,4  under  the  impression 
that  the  muscular  paralysis  noticed  in  the  extremities  of 
animals  poisoned  with  arsenic  was  accompanied  by  a  lo- 
calization of  the  poison  in  the  muscles,  .subjected  his 
hypothesis  to  the  test  of  experiment,  feeding  the  animals 
experimented  on  with  a  solution  of  sodium  arsenite. 
The  results  obtained  in  this  manner  were  all  of  a  like 
nature,  and  in  several  respects  different  from  all  precon- 
ceived ideas.  Thus,  in  one  experiment  with  a  bull-dog, 
which  had  been  fed  for  thirty-four  days  with  the  arsenite, 
the  following  amounts  of  absorbed  arsenic  were  found  : 

100  Crams  of  muscle  contained  0.25     milligram  of  arsenic  (As). 

100       "  liver  "       2.71     milligrams         "         " 

100       "  brain  "       8.85 

100        -  .-final  cord     "        9.33  "  " 

It  is  to  lie  noticed  in  this  experiment  that  the  amount 
of  arsenic  in  the  brain  is  three  times  as  great  as  in  the 
liver.  In  another  experiment ,  with  a  griffin  dog,  the  brain 
contained,  per  100  grams  of  tissue,  double  the  amount  of 
arsenic  contained  in  tiie  muscles.  In  every  experiment, 
comparatively  large  amounts  of  arsenic  were  found  in 
the  brain,  thus  giving  evidence  of  a  special  localization 
of  arsenic  in  nerve-tissue;  but  this  result  was  contrary  to 
the  experience  of  all  toxieologists  in  arsenic  cases,  OCO- 
lossuboff  gave  his  results  to  the  world  as  characteristic 
of  arsenic  poisoning  in  general,  without  apparently  con- 
sidering that  he  was  experimenting  with  &  form  of  ar- 
senic but  seldom  used  as  a  poison,  and  with  which  toxi- 
cologists bad  had  but  little  practical  experience. 

In  the  white  oxide  of  arsenic  (As, (),,),  the  arsenic  of 
commerce,  and  the  form  mosl  commonly  used  as  a  poi- 
son, we  have  to  deal  wit  h  a  substance  but  slowly  solu- 
ble, while  in  sodium  arsenite  we  have  oik;  of  the  most 
readily  soluble  and  one  of  the  most,  easily  diffusible 
of  the  solid  compounds  of  arsenic.  If  the  amount 
of  arsenic  in  the  brain  could  be  taken  as  an  index  of 
the  form-  in  which  the  poison  was  taken,  whether  as  a 
soluble  or  comparatively  insoluble  compound,  it  would 
in  many  cases  of  poisoning  be  a  point  of  great  impor- 
tance. But  in  order  to  have  the  point  in  question  of  any 
practical  value,  we  must  be  certain,  on  the  one  hand,  that 
under  no  circumstances  can  the  taking  of  the  white  ox- 
ide of  arsenic,  either  in  the  form  of  powder  or  dissolved 
in  water  or  other  neutral  fluids,  be  attended  with  accunm- 
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lation  of  arsenic  in  the  brain  other  than  in  the  nai 
trace;  while,  on  the  other  hand,  the  taking  of  a  soluble 
arsenitc  should  be  attended  with  a  proportionally  large 
amount  in  i In-  brain.  Ii  might  be  argued  that  in  chrome 
cases  "i  poisoning  with  arsenious  oxide,  where  the  per- 
son has  for  weeks  or  months  been  taking  .-mall  m  grad- 
ually increasing  dux-  of  the  oxide,  the  poison  might 
t )  i  <  - 1 1  accumulate  in  the  brain,  Such  arguments  have 
been  made,  but  the  facts  at  our  disposal  tend  to  show  the 
Incorrectness  of  bu<  h  a  theory.  On  the  other  hand,  the 
use  "t  the  more  soluble  arsenite  (and  doubtless  all  of 
the  other  soluble  salts  ol  arsenious  and  arsenic  acids) 
should  i«-  attended  with  a  noticeable  deposition  ol  arsenic 
in  the  brain.  The  literature  of  the  subject  contains  but 
little  definite,  the  am. .mi!  of  arsenic  in  the  brain  being 
erally  expressed  asa  mere  trace  or  in  other  equally 
ambiguous  terms;  implying,  however,  in  the  generality 
ol  cases,  that  when  present  it  was  only  in  very  small 
quantity.  I > u t  recent  data  on  tin-  point  are  quite  de- 
cided. '  E.  Ludwig,'  of  Vienna,  writing  from  a  largi 
|..  rience  on  the  distribution  of  ars<  nic  in  the  organs  and 
tissues  of  Buicides  poisoned  with  arsenious  oxide,  and 
likewise  in  the  organs  oi  dogs  poisoned  with  the  same 
form  of  arsenic,  both  in  acute  and  chronic  cases,  says: 
"In  all  experiments  it  was  invariably  found  that  most 
arsenic  was  collected  in  the  liver,  that  in  acute  cases  the 
kidneys  also  contained  considerable  arsenic,  while  the 
bones  and  brain  showed  but  very  -mall  quantities  of 
the  poison."  Ludwig,  moreover,  states  that  "in  chronic 
poisoning  with  arsenic,  where  death  does  not  result,  the 
poison  remain-  longest  in  the  liver,  while  from  the  other 
organs  it  is  excreted  much  earlier."  Quoting  one  of  his 
cases,  a  suicide,  an  acute  case  of  poisoning  with  arseni- 
ous oxide,  the  following  results  are  worthy  of  notice: 

1,480  Grams  ol  liver  contained  51. MO  milligrams  of  arsenic  (As). 

114        ••         tddnej  7. cm 
muBole 

1,461         "  brain  "  0.59  " 

bones  "  only  a  trace. 

In  lsso.  the  writer.6  in  conjunction  with  Professor 
.I..hn-..n,  reported  on  two  cases  of  poisoning  with  arsen- 
ious oxide,  where  (he  poison  was  delected  and  determined 
in  all  parts  of  the  body.  In  one  case  there  was  no  question 
whatever  as  to  the  form  in  which  the  poison  was  taken, 
for  a  mass  of  the  white  oxide  was  found  undissolved  in 
the  stomach  itself .  Here  there  was  present  in  the  stomach, 
liver,  and  other  internal  organs,  88.2  grains  of  the  poison, 
while  the  brain  contained  a  hardly  perceptible  trace  of 
arsenic.  It  would  thus  appear  thai  the  amount  of  poison 
taken  has  but  little  influence  on  the  amount  absorbed  by 
the  brain.  In  this  particular  instance  there  was  as  large 
an  amount  to  draw  upon  as  is  often  found  in  case-  of 
poisoning,  yet  the  quantity  contained  in  the  brain  could 
not  have  been  much  .-mailer  and  been  recognizable.  The 
length  of  time,  however,  intervening  between  the  taking 
of  the  poison  and  death  was  probably  not  long,  although 
there  had  been  time  for  decided  absorption  by  the  liver 
and  other  organs.  In  the  second  ea-e  referred  to.  where 
there  was  decided  evidence  of  chronic  poisoning,  a  .some- 
what similar  result  was  obtained.  In  this  ease  there  was 
present  in  the  entire  body  5. '.''2  grains  of  arsenious  oxide. 

most  thoroughly  and  evenly  distributed,  even  to  the  bones, 
and  \  el  the  brain  contained  only  an  unweighable  trace  of 
the  poison.  Again,  experiments  carried  on  in  the  writ- 
er's laboratory,  on  animals,  have  led  to  the  same  result  ; 
whenever  t  he  animals  ha \  e  been  IV,  1  w  it  h  ar-eliious  oxide. 

the  amount  of  arsenic  found  in  the  brain  has  been  ex- 
tremely minute,  while  with  the  soluble  arsenite  a  much 
larger  amount  has  been  found  in  the  brain.  At  one  time 
it  was  considered  that  the  presence  of  arsenic  in  the  brain 
wa-  proof  positive  of  the  ante-mortem  character  ol  the 

poison  ;  that  in  no  case  would  the  poison,  introduced  into 
the  stomach  or  rectum  after  death,  find  it-  way  by  osmo- 
•  -o  remote  a  part  aslhe  brain.  Sutton."  however. 
by  experiments  conducted  on  dead  animals,  finds  that 
nic  may  pa--  bj  diffusion  quite  rapidly  even  to  the 
brain.  Such  being  the  case,  the  only  way  to  distinguish 
between  ante- and  p..-t  mortem  introduction  of  arsenic 
would  be  to  determine  the  amount  of  poison  contained 


example,  in  Ihe  outer  portions  of  the  liver,  a-  compi 
with  the  percentage  amount  in  the  centre  ot  the  organ. 
Guareschi *  has  also  reported  on  the  distribution  of  ar- 
-enic  iii  a  case  of  poisoning  with  arsenious  oxide,  and  he 
likewise  found  only  traces  «.f  the  poison  in  the  brain. 
Many  othi  f  poisoning  with  the  more  insoluble 

forms  .f  arsenic,  in  which  the  distribution  of  the  poison 
ha-  been  studied,  lend  favor  to  this  view,  that  arsenic  is 
to  be  found  in  the  brain  in  any  quantity  only  when  the 
poison  has  been  taken  in  a  readily  soluble  form.  < 
ea-e  which  came  under  the  writer-  observation,  is  par- 
ticularly important  in  this  connection.  A  laboring  man 
ate  lor  his  dinner  a  quantity  of  I, can  soup  :  almost  imme- 
diately after  he  was  seized  with  the  ordinary  symptoms 
of  acute  arsenic-poisoning,  and  died  in  nine  in  urs.  The 
autopsy  showed  a  marked  condition  of  inflammation  of 
the  alimentary  tract,  and  a  chemical  analysis  sho 
7ii.ii  milligrams  of  arsenic  in  the  livi  r.  0.6  milligram  in  the 
kidney,  w  Idle  one  half  of  the  entire  brain  contained  only 
a  recognizable  trace  of  the  poison.  A  portion  of  the  soup 
(125  c.c.)  j  ielded  314.6  milligrams  of  arsenious  sulphide, 

while  the  fact  that  the  arsenic  w  a-  introduced  in  the  form 
of  arsenious  oxide  wa-  proved  by  finding  in  the  sediment 
from  the  soup  an  abundance  oi  the  octohedral  crystals 
of  the  oxide.  Such  a  case  a-  this  must  necessarily  carry 
considerable  weight  with  it.  Everything  favored  the  ab- 
sorption of  the  arsenic,  yet  the  brain  contained  only  the 
merest  trace.  Again,  the  writer  has  obtained  like  resulta 
in  an  acute  ea-e  of  poisoning  with  Pari-  green,  or  acete- 
ar-eiiite  of  copper,  in  which  the  liver  (2,984  grams)  was 
found  to  contain  12.7  milligrams  of  arsenic  ;  the  kid. 
(515  grams),  8.4  milligrams ;  7:r>  grams  of  muscle,  0.9  mil- 
ligrams, and  the  brain  (1.179  l'imiiin  only  a  slight  trace. 
These  results  certainly  indicate  that  the  relative  distribu- 
tion of  the  poison  may  offer  some  suggestion  a- to  the  form 
in  which  the  poison  was  administered,  and  that,  with  ar- 
senic at  least,  a  comparatively  large  amount  in  the  brain 
may  be  indicative  of  a  readily  soluble  form  of  the  poison. 
In  "this  connection,  however,  there  are  always  other  facts 
to  be  learned  in  the  distribution  of  the  poison,  which  may 
substantiate  the  indications  obtained  by  analysis  of  the 
brain,  and  at  the  same  time,  perhaps,  enable  us  to  dis- 
tinguish between  an  acute  and  chronic  case  of  poisoning. 

It  is  a  favorite  defence  in  poison  cases,  particularly 
with  arsenic,  morphine,  and  .some  other  poisons,  to  claim 
that  the  poison  found  in  the  body  of  the  deceased  came 
from  some  hypothetical  medicine  containing  the  poison, 
and  which  the  deceased  had  long  taken,  or  that  the  per- 
son was  habituated  to  the  daily  use  of  the  toxic  agent. 
A  study  of  the  distribution  of  arsenic  in  acute  and 
chronic  cases  of  poisoning  shows  plainly  that  many 
times,  with  this  poison  at  least,  it  i-  quite  possible  to  de- 
cide definitely  whether  the  poison  has  been  for  a  long 
time  in  the  body,  taken  in  oft-repeated  dose-,  or  whether 
it  ha-  been  introduced  in  one  or  two  large  <!■ 

As  preliminary  to  a  discussion  of  this  point  I  will 
cpiote  two  results  of  my  own  experience. 

::i  this  case1  there  was  every  reason  to  suppose  a 
case  of  chronic  poisoning  with  arsenious  oxide.  The 
following  results  were  obtained  by  analysis  of  the  parts 
a  vear  and  a  half  after  burial  : 


i  ami  spleen 

Kidneys 

l.ivcr 

One  lung  and  heart : 

nee  and  uterus 

One  Inng  and  liquid  from  thorax 

r    

Brain 

.\nn  (left) 

Fori  arm         "     

Hand  "     

ieg  (right) 

Thigh  ••     

■■     

Thigh-bone    "      

lion  of  body  above  pelvis. 

ind  ribs  from  left  breast 

■rial  muscle,  right  side 


Weight  of 

Weight  of 

Per  cent. 

Organs. 

Arsenic. 

Grams 

Gram 

514 

■ 

0.01040 

80 

590 

441 

0.01454 

976 

78 

ban 

477 

trace 

665 

: 

0.00168 

■ 

. 

1.388 

. 

3,16(1 

• 

. 

0.(M'40 

' 

1115 

0.00068 

766 


REFERENCE   HANDBOOK   OF  THE    MEDICAL   S<  [ENCES. 


Polsonaa 

PoIhoiin. 


(J)  In  this  case  the  evidence  pointed  to  acute  poisoning 
-with  some  readily  soluble  form  of  arsenic.  Following 
are  the  results  obtained  bjT  analysis  : 

Arsenic  as  As^Oj. 
Grain. 

Stomach  and  cesonhagus* 0.158 

Large  and  small  intestines 0.814 

Liver  (one-half) 0.109 

Kidneys o.i  '',".1 

Heart  (one-fourth) 0.028 

Lungs  and  spleen  (two-thirds) 0.114 

Brain  (one-third) 0.025 

Diaphragm 0.010 

Trachea,  larynx,  and  tongue 0.083 


Weight  of  Weight  of 
Tissue.       Arsenic. 


Left  arm 

Right  leg 

Thigh-bone 

Transverse  section  of  body  at  pelvis. . 

Muscle  from  heart  (right) 

Muscle  from  back  (left) 


Grams, 

1,230 

4,650 

816 

•l.i  60 
510 
620 


Gram. 
ii  00609 
0.00764 


0.01205 
0.1  0635 

ii  i  2306 


Per  cent. 


ii  000495 
0.000164 


0.000296 
ii  00124 
0.00371 


In  (a)  the  total  amount  of  arsenic  -was  5. '2(5  grains,  in  (b) 
3.119  grains;  yet  it  is  to  be  noticed  in  (6)  that  the  brain 
contained  a  comparatively  large  amount  01  arsenic,  while 
in  (a)  there  was  to  be  found  only  a  trace.  This  fact,  if 
our  theories  concerning  absorption  by  the  brain  are  cor- 
rect, would  imply  the  administration  of  a  soluble  form  of 
the  poison.  Further  comparison  of  the  two  series  of  an- 
alyses shows  other  noticeable  points  of  difference  which 
point  to  the  same  conclusion,  and  also  throw  some  light 
on  the  character  (acute  or  chronic)  of  the  poisoning. 

When  there  has  been  time  for  even  distribution  of  the 
poison,  as  in  chronic  cases,  there  would  seem  to  be  no 
reason  why  one  set  of  muscles  should  contain  more  ar- 
senic than  another,  aside  from  such  differences  as  might 
arise  from  differences  in  vascularity,  etc.  On  the  other 
hand,  there  is  every  reason  for  supposing  that  when  death 
ensues  only  a  few  hours  or  less  after  the  poison  has 
been  taken,  the  distribution  might  be  quite  irregular. 

The  following  table  shows  the  distribution  of  the 
arsenic  through  the  muscle-tissue  in  the  two  eases,  cal- 
culated to  grains  of  As203  per  pound  of  tissue  : 

(a)  (b) 

Thigh-bone 0.004 

Leg 0.033  0.011 

Transverse    section 0.109  0.021 

Arm 0.046  0.034 

Muscle  from  breast 0.063  0.0S7 

Muscle  from  back 0.260 

Muscle  from  abdomen 0.040 

In  (a)  the  results,  with  the  exception  of  the  transverse 
section,  show  a  fairly  close  agreement.  There  is  not  that 
gradual  increase  from  nothing  in  the  bone  up  to  a  fourth 
of  a  grain  per  pound  as  seen  in  (b).  The  irregular  dis- 
tribution of  the  poison  in  tissue  of  the  same  kind,  noticed 
in  (b),  is  certainly  indicative  of  the  arsenic  having  been 
taken  but  a  short  time  before  death,  particularly  as  there 
was  none  whatever  found  in  the  bones,  which  fact  would 
certainly  exclude  the  possibility  of  chronic  poisoning. 

Again,  in  (b)  the  two  kidneys  yielded  only  1.5  milligram 
of  metallic  arsenic,  while  the  tongue  and  adjacent  parts 
(175  grams)  gave  4.0  milligrams,  and  a  portion  of  the 
muscles  (200  grams)  gave  5.65  milligrams  of  metallic 
arsenic. 

Assuming  the  usual  order  of  distribution,  the  amount 
of  arsenic  in  the  kidneys  in  (b)  would  suggest  only  a  pro- 
portionally smaller  amount  in  the  muscles  ;  and  yet  in 
this  particular  instance  the  amount  of  arsenic  contained 
in  620  grams  of  muscle-tissue  is  greater  than  the  amount 
contained  in  the  entire  liver  and  kidneys  together.  The 
kidneys,  however,  are  the  organs  above  all  others  con- 
cerned in  the  elimination  of  arsenic.  Elimination  usu- 
ally commences  almost  immediately,  and  yet  in  this 
particular  case  there  is  but  -, -f,',',^  of  a  grain  of  arsenic  in 
the  kidneys,  while  in  less  than  three  pounds  of  muscle- 
tissue  there  is  contained  half  a  grain  of  the  poison.  This 
fact  would  necessarily  imply  that  elimination  had  but 

*  The  internal  organs  were  preserved  separately  in  alcohol,  hence  the 
■weights  of  tissue  analyzed  are  not  given. 


just  commenced,  and  thai  consequently  the  poison  had 
not  been  long  taken,  [t  might,  perhaps,  be  argued  that 
the  proportionally  large  amounl  of  poison  contained  in 
the  muscles,  as  compared  with  the  liver  and  kidneys, 
might  imply  chronic  poisoning,  bul  coupled  with  the  pe 
culiar  distribution  is  the  entire  absence  of  arsenic  from 
the  bones.  Ludwig,  moreover,  states  that  in  "  both  acute 
and  chronic  poisoning  h  ith  arsenious  oxide,  most  arsenic 

is  invariably  found  collected  in  the  liver,"  and  that  "in 
chronic  poisoning  with  arsenic,  where  death  does  not  re- 
sult, the  poison  remains  longest  in  the  liver,  while  from 
the  other  organs  it  is  excreted  much  earlier."  It  is  im- 
possible, therefore,  to  make  the  results  obtained  in  (b)  ac- 
cord  with  a  case  of  chronic  poisoning  with  arsenious  ox- 
ide ;  and  further,  the  amount  of  poison  found  in  the  brain, 
and  the  proportionally  large  amount  in  certain  muscles, 
would  apparently  indicate  an  extremely  soluble  and  dif- 
fusible form  of  arsenic  as  the  toxic  agent. 

Such  results  as  these  certainly  favor  the  belief  that  it  is 
quite  possible  to  draw  definite  conclusions  as  to  w  hit  her 
we  are  dealing  with  an  acute;  or  chronic  case  of  poison- 
ing. Further  than  that,  it  is  possible,  in  sonic  cases,  to 
decide  even  more  definitely  regarding  the  time  at  which 
the  poison  was  taken  prior  to  death.  In  this  connection, 
the  fact  to  be  considered  most  closely  is  the  amount  of 
poison  contained  in  the  liver,  as  compared  with  the 
amount  present  in  the  alimentary  canal  and  in  the  differ- 
ent organs  of  the  body.  When  arsenic,  for  example,  is 
taken  into  the  stomach,  absorption  by  the  liver  through 
the  portal  circulation  commences  almost,  immediately  ; 
and,  as  Dr.  Geoghegan8  plainly  demonstrated,  deposi- 
tion of  arsenic  in  the  liver  continues  to  increase  up  to 
about  fifteen  hours  after  the  poison  has  been  taken,  after 
which  it  commences  to  diminish.  Dogicl,1"  who  has  con- 
firmed Geoghegan's  results  as  to  the  time  required  for 
maximum  saturation  of  the  liver,  says,  "  a  maximum  of 
arsenic  in  the  liver  kills  the  animal."  The  absolute 
amount  of  arsenic  involved  in  maximum  saturation  of 
the  liver  must  necessarily  vary  somewhat  in  different 
cases.  Barker,"  from  his  analysis  of  portions  of  the  liver 
of  Horatio  Sherman,  concluded  that  the  entire  liver  con- 
tained nearly  five  grains  of  arsenic.  In  the  case  of  Dennis 
Hulburt,  idso  analyzed  by  Professor  Barker,  the  liver 
contained  over  seven  grains  of  arsenic,  and  it  would  seem 
as  if  these  amounts  must  approach  near  to  the  maximum. 
When  such  large  amounts  of  the  poison  are  found  in  the 
liver,  it  is  safe  to  assume  that  the  poison  must  have  been 
taken  at  least  fifteen  hours  before  death. 

In  recent  cases  of  administration  of  arsenic,  it  has  been 
claimed  by  Taylor  ,s  that  the  poison  may  be  found  in  the 
stomach  and  intestines,  and  not  in  the  liver  or  other  or- 
gans. This  can  hardly  be  correct  under  ordinary  cir- 
cumstances, since  death  seldom  results  so  quickly  from 
arsenical  poisoning  as  to  prevent  the  absorption  of  at 
least  a  small  trace  of  the  poison  by  the  liver.  Dogiel,10 
who  has  experimented  somewhat  on  the  rapidity  of  ab- 
sorption by  the  liver,  found  that  on  forcing  five  hundred 
milligrams  of  arsenious  oxide  dissolved  in  water,  into  the 
stomach  of  a  dog,  death  resulted  in  one  hour  and  five 
minutes.  In  a  second  experiment,  conducted  in  the  same 
manner,  death  resulted  in  one  hour  and  thirty-eight  min- 
utes. In  the  first  case  the  liver  was  found  to  contain 
94.5  milligrams  of  arsenious  oxide ;  in  the  second  case, 
137.8  milligrams.  Thus,  judging  from  the  amount  iu 
the  liver  at  the  end  of  an  hour,  certainly  but  a  few  min- 
utes would  have  been  required  for  the  absorption  of  a 
delectable  quantity  of  arsenic. 

Arsenic  having  been  deposited  in  the  liver  or  elsewhere, 
gradually  diminishes,  and  if  the  person  should  survive, 
entirely  disappears  in  from  two  to  three  weeks.  A  case 
bearing  directly  on  this  point  came  under  the  writer's  no- 
tice some  time  ago.  An  entire  family  were  taken  sick, 
directly  sifter  eating,  with  all  the  symptoms  of  arsenic 
poisoning  ;  till  of  them  recovered  except  one,  a  middle- 
aged  man,  who  died  just  two  weeks  after  partaking  of  the 
poisoned  food.  An  autopsy  was  made,  the  internal  organs 
were  delivered  to  the  writer  for  analysis,  together  with 
the  various  articles  of  food  partaken  of  by  the  family  at 
the  time  of  their  sickness.     A  portion  of  the  bread  (786 
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grams)  contained  :i'-!. 7  grains  of  arsenious  oxide,  while  u 
piece  of  cake  (166  grams)  ua^  found  to  contain  55.5 
grains  of  arsenious  oxide,  thus  proving  the  character  of 
the  poison. 

Analysis  of  the  internal  organs  gave  the  following  re- 
sults, Bnowing  that  at  the  time  pf  death  elimination  was 
nearly,  but  not  quite,  complete  : 

Btom  contained  O.M  milligram  archie  (A*). 

One-third  liver  (428  Qrami) "        0.30 

On.-  Iddnej    •."--•:  Grams)  "         0.16         " 

..        "         0.30         " 

Tblgh-mtiaale  (889  Grains) "        OX        " 

Dm- -liiill   I. rum  (SOI uni  i       .    .  .  "  trace 

Concise  experiments  on  animals,  carried  out  quantita- 
tively ,  are  capable  ol  yielding  many  instructive  results  in 
reference  to  the  relative  distribution  of  a  poison  under 
different  conditions.  The  writer  has  recently  conducted 
a  series  of  experiments  w  ith  antimony,1'  a  few  of  the  re- 
sults hi'  which  may  in-  advantageously  given,  as  confirm- 
atory of  Borne  dI  the  preceding  statements. 

(.')  Hypodermic  Injection  <>t  <>  Solution  of  Tartar  Emetic. 
— 0.120  gram  of  tartar  emetic  was  introduced  underthe 
skin  (right  thigh)  of  a  cat  weighing  1,269  grams.  The 
animal  died  in  two  hours.  Following  is  the  distribution 
of  the  poison  : 


Total  Weight. 

Weight  of  Sb. 

St..    |K-r    100 
Grams  of 

i      sue 

Grams. 
52.0 
27.5 
32.0 
12.0 
74.0 
188.0 

Milligrams. 
6.35 
0.60 
0.70 
0.15 
0.80 
1.26 

Milligrams. 
12.21 

2.18 
2.18 

1.26 

li  and  intestines. . . 

1.08 
0.90 

.•,35.5 

n.ss 

In  a  second  experiment  a  smaller  amount  of  tartar 
emetic  (0.082  gram)  was  injected  hypodermatically,  and 
instead  of  being  introduced  in  a  single  dose,  it  was  di- 
vided into  three,  and  injected  separately,  several  hours 
apart.      As  a   result,  the  animal   lived    twenty-two   hours 

after  the  first  dose.    The  following  results  show  the  dis- 
tribution of  the  poison  : 


Total 

Weight. 

Grams, 

11.5 
68.0 
9.0 
98.0 
17.0 
106.0 

Weight  of 

Sb. 

Sb     per    100 
Grams  of 
Tissue 

Milligrams. 
0.60 
1.50 

2.00 

i).-.'5 
0.70 

Milligrams. 
5.21 

2.38 
2.22 
2.04 

1.17 

0.66 

304.5 

5.25 

The  only  difference  of  importance  between  these  two 
cases  is  the  element  of  time.  As  might  naturally  be  ex- 
pected, therefore,  there  is  a  more  even  distribution  of 
the  poison  in  the  second  case  than  in  the  first.  Further. 
in  the  second  case  the  kidneys  stand  first  in  their  con- 
tent of  antimony,  the  liver  contains  a  proportionally 
smaller  amount — much  smaller  proportionally  than  was 
found  in  the  tirst  case.  This  is,  of  course,  due  to  the 
fact  that  in  the  Becond  case  the  animal  had  lived  long 
enough  to  admit  ot  extensive  elimination,  and.  coi 
quently,  those  parts  which  had  originally  contained  the 

most,  particularly  the   liver,  had    been  drawn    on   to  the 

greatest  extent:  bo  thai  at  the  time  of  death  the  excre- 
tory organs,  notably  the  kidneys,  were  the  richest  in  poi- 
Quite  noticeable  in  both  of  these  cases  is  the  com- 
paratively large  amount  of  antimony  in  the  brain — which 
fact  would  agree  with  the  previous  statements  regarding 
absorptiou  by  the  brain  when  a  readily  soluble  and  dif- 
fusible form  of  poison   is  used. 

a  Solution  of  Tartar  Emetic  per  Rectum. 
— 0.24  gram  of  tartar  emetic,  dissolved  in  a  little  water, 
was  injected  into  the  rectum  of  a  rabbit,  in  two  d( 


Death  resulted  in  about  twelve  noun.     Following  was 
the  distribution  of  the  poison  i 


Total 
Weight 


Stomach  and  small  inb  - 

Brain 

Bectnm  and  adjoining  Uil 



Kidneys 

Muscle 

Inn.- 

Hi-art  and  lung! 


Grams. 
17J 

B 

18 
51 
U 
100 
20 
17 


403 


Weight  of 
Sb. 


Milligran  t. 

0.40 

C.55 
LOO 

0.25 
1.10 
0.20 

tnoe 
12.99 


t>l>   |M.r  100 
Grams  of 
Tub 

Milligrams. 
15  30 
4  40 
3.05 
2.98 
LSI 
1.11 
1.10 


Perhaps  the  most  noliceable  feature  of  these  results  is 
the  comparatively  large  amount  of  antimony  contained 
in  the  stomach  and  small  intestines  ;  a  result  which, 
taken  in  conjunction  with  other  similar  ones,  would  ap- 
pear to  indicate  special  absorptive  action  on  the  part  of 
the  epithelial  cell  of  these  parts.  The  amount  of  anti- 
mony in  the  kidneys,  and  particularly  the  amount  in  the 
urine,  indicates  plainly  that  at  the  time  of  death  elimina- 
tion was  going  on  rapidly  ;  but  the  fact  that  the  percent- 
age content  of  antimony  in  the  liver  was  greater  than  in 
the  kidneys,  might  perhaps  lie  taken  a-- an  indication  that 
absorption  was  not  completed. 

(c)  Experiment  on  </  lh"j  with  Antimoniout  <>ri<le. — A 
dog  weighing  14.2  kilos  received,  with  his  food.  2.073 
grams  of  antimonious  oxide,  during  a  period  of  seven- 
teen days,  in  doses  of  from  0.039  to  0. 125  gram  per  day. 
The  dog  was  then  killed  by  chloroform  eighteen  hours 
after  the  last  dose  of  antimony  had  been  given.  The 
following  results  show  the  distribution  of  the  poison  : 


Liver  

Longs 

Muscle  (fore-leg) 

Brain    

Muscle  (thigh). . 
Kidneys 

Hi-art 

Blood 


Total 
Weight. 


_ht  of 
Sb. 


Grams. 
452 
140 
157 

T'.l 

82 

117 

440 

1,661 


Sb.  per  100 
Grams  of 
Tissue. 


Milligrams.    Milligrams. 


88.7 

1.8 

1.2 
0.4 
0.9 
0.1 
trace 
trace 


6.34 

1.28 
0.76 
0.50 

0.45 
0.12 


In  this  experiment,  which  may  be  termed  a  chronic 
case  of  poisoning  with  an  insoluble  form  of  antimony, 
the  relative  distribution  of  the  poison  is  seen  to  be  some- 
what different   from   the  preceding  cases.     First,   the 

brain  contains  relatively  less  antimony  than  in  the  pre- 
ceding ;  secondly,  the  liver  contains  a  noticeably  large 
amount  of  the  poison,  while  the  kidney--  contain  only  a 
trace.  This  latter  result  would  seem  to  indicate  that 
elimination  was  going  on  quite  slowly  ;  but  analysis  nf 
the  twenty-four  hours'  urine  showed  that  the  amount 
eliminated  by  the  kidneys  in  an  entire  day  was  consid- 
erable. Thus  on  one  day.  the  entire  twenty-tour  hours' 
urine  contained  1:1.5  milligrams  of  metallic  antimony  ; 
on  another  day.  22.5  milligrams. 

With  copper,  Ellenberger  and  Hofnieister  have  found. 
by  experiments  on  aheep,"  that  the  liver  contains  the 
most  copper  when  small  doses  have  been  regularly  ad- 
ministered, and.  further,  that  thi-  organ  retains  the 
metal  with  the  greatest  tenacity,  they  having  found  it 
there   forty- ■  d:i_\  s  after  the   last    dose.      The   pancreas 

was  also  found  to  retain  the  copper  with  nearly  equal 

tenacity  ;  the  kidneys  do  not  contain  so  much  of  the 
poison.  Elimination  is  mainly  by  the  bile.  Deposition 
of  copper  in  the  nerve-tissue  is  quite  small,  but  still 
smaller  in  the  muscles,  though  copper  is  to  be  found  in 
the  muscles  after  administration  of  copper  salts.      Ellen- 

berger  and  Bof meister  also  state  that  the  deposition  of 
copper  is  proportionally  much  greater  if  it  is  adminis- 
tered in  numerous  small  doses,  the  cells  then  having 
time  to  absorb  it. 
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With  lead,  Victor  Lehmann15  has  obtained  some  inter- 
esting results.  In  his  experiments  the  lead  was  introduced 
by  hypodermic  injection  in  the  form  of  nitrate,  the  ani- 
mals used  being  rabbits.  Two  of  his  series  of  results  are 
given  in  full. 

(a)  0.5  gram  of  lead  nitrate  introduced  at  one  dose. 

(b)  0.01  gram  of  lead  nitrate  introduced  daily,  until 
finally  a  total  of  0.21  gram  of  the  lead  salt  had  been  in- 
jected. 

DISTRIBUTION   OF   LEAD   IN   (a). 


Weight  of  the 
Organ. 

Content  of 
Lead. 

Lead  per  100 

Grams  of 

Tissue. 

Grams. 
40 
13 

3 

6 
16 
30 

7 

8 

3 

Milligram. 
0.250 
0.625 
0.125 
0.125 
0.312 
0.187 
0.187 
0.062 
0.125 

Milligrams. 
0.625 

4.807 
4.166 

2.083 

1.953 

0.625 

2.678 

0.781 

Bile 

4.166 

Distribution  of  Lead  in  (6). 


Liver 

Kidneys 
Heart  . . . 
Lungs .  . . 
Intestine 
Muscle  . . 
Bones  .  . . 
Brain  . . . 
Bile 


Weight  of  the       Content  of 
Organ.  Lead. 


Grams. 
25 

4 

5 

2 

7 
10 

3 

3 


Milligram. 
0.U62 
0.125 
0.187 
0.C62 
0.125 
0.031 
0.125 
0.125 
0.125 


Lead  per  100 

Grams  of 

Tissue. 


Milligrams. 
0.250 
3.120 
3.750 
3.125 
1.785 
0.312 
4.166 
4.166 
6.250 


Very  noticeable  in  both  series  is  the  small  content  of 
lead  in  the  liver,  an  organ  which,  as  a  rule,  contains  the 
largest  amount  of  absorbed  poison.  The  relatively  large 
amount  of  lead  in  the  bile  naturally  suggests  that  the 
elimination  of  the  metal  takes  place  mainly  through  this 
channel,  which  would  account  for  the  small  content  of 
metal  in  the  liver.  Further,  experiments  conducted  on 
rabbits  show  plainly  that  more  lead  is  excreted  in  the 
fseces  than  in  the  urine,  the  lead  in  the  former  doubtless 
coming  from  the  bile  poured  into  the  intestines.  Quite 
noticeable  also  is  the  large  amount  of  lead  in  the  bones, 
which  amount  probably  grows  larger  the  longer  the  lead 
has  time  to  act. 

Naturally,  such  systematic  work  as  has  been  done  in 
studying  the  relative  distribution  of  poisons  has  been 
confined  mainly  to  mineral  substances,  but  it  is  to  be 
hoped  that  the  time  will  come  when  there  will  be  a  col- 
lection of  data  embracing  all  poisons  capable  of  detection 
by  chemical  means.  When  such  a  time  does  come,  it  will 
doubtless  be  found  that  we  cannot  establish  any  general 
laws  regarding  the  relative  absorption  and  distribution  of 
poisons  as  a  class,  but  rather,  that  each  individual  poison 
or  group  of  poisons  will  show  some  peculiarity  charac- 
teristic of  itself— which  possibility,  or  rather  probability, 
makes  it  all  the  more  needful  for  us  to  acquire,  as  speedily 
as  possible,  accurate  knowledge  of  the  relative  absorption 
and  distribution  of  the  individual  poisons. 

B.  II.  Chittenden. 

>  Berichte  d.  Deutsch.  Chem.  Gesellschaft,  16,  1337.  *  Ibid.,  1355. 

3  Wharton  and  Stille's  Medical  Jurisprudence,  vol.  ii.,  Poisons,  p.  151. 

*  Bulletin  de  la  Society  Chimique  de  Paris.  24,  126. 

6  Anzeiger  der  k.  Akad.  d.  Wissensch.  Wien,  xviii.,  18. 

6  Amer.  Chem.  Journal,  vol.  ii.,  p.  232.  '  Ibid.,  vii.,  p.  75. 

8  Abstract  in  Journal  of  the  Chem.  Sue.  of  London.  1884,  199. 

*  Taylor's  Treatise  on  Poisons.  Amer.  Edition,  1875,  p.  40. 
>°  Pniiger's  Archiv  fur  Physiologie,  24,  343. 

11  Report  of  the  Sherman  Poisoning  Case,  American  Chemist,  2,  442. 

12  Treatise  on  Poisons,  p.  42. 

13  Chittenden  and  Blake  :  Distribution  of  Antimony  in  the  Organs  and 
Tissues  ;  Studies  from  the  Laboratory  of  Physiological  Chemistry,  Yale 
University,  vol.  ii.,  p.  69. 

14  Abstract  in  Journal  Chem.  Soc.  of  London,  p.  474,  1884. 

15  Zeitschrift  fur  physiologische  Chemie,  vi.,  pp.  12  and  528. 
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POKE  ROOT  AND  BERRY  (Phytolacca,  Radix  el 
Bacea,  U.  S.  Ph.),  Scoke,  Garget.  This  plant  is  a  large, 
succulent,  perennial  herb,  with  a  very  thick,  light-col- 
ored, fleshy  root,  and  cylindrical  racemes  of  dark-purple, 
juicy  berries.  The  root  at  the  crown  attains  to  a  diam- 
eter of  several  inches,  and  divides  into  two  or  three  large 
branches  ;  it  is  brown  externally,  and  light-colored  with- 
in ;  when  dry  it  is  grayish,  hard,  wrinkled,  and  inodorous. 
Taste,  sweetish  acrid.  The  stems  when  young  are  bland 
and  juicy,  and  are  cut  by  country  people  in  some  locali- 
ties as  a  pot-herb.  They  attain  during  the  summer  a 
height  of  from  one  to  two  metres,  are  green  at  first,  but 
reddish  later  in  the  season,  branch  somewhat,  are  smooth 
and  cylindrical,  and  hollow  when  old.  The  leaves  are 
also  large,  petioled,  alternate,  smooth,  oblong,  and  entire. 
They  are  said  to  exhibit  phosphorescence  in  the  dark. 
The  flowers  are  in  terminal  racemes  becoming  lateral 
and  extra-axillary  by  the  growth  of  the  stem  ;  regular, 
perfect,  with  five  sepals,  ten  stamens,  and  a  ten-celled 


Fig.  3021.— Poke  Weed  ;  Flower  and  Section  of  the  same.    (Baillon.) 


ovary.     The  fruit  is  a  ten-seeded,  longitudinally  flattened 
berry,  about  a  centimetre  across. 

The  root  is  prepared  for  the  market  by  being  dug  in 
the  fall,  and  cut  into  short  lengths  or  slices.  The  berries 
are  gathered  when  ripe  (July,  August)  and  dried  in 
masses.  The  composition  of  the  root  was  studied  a 
few  years  ago  by  Mr.  Edmond  Preston,  Jr.,  who  found 
starch,  tannin,  gum,  sugar,  resin,  fixed  oil,  etc.,  a  volatile 
acid,  and  an  alkaloid  (?)  which  he  calls  phytolaccine, 
Claussen  obtained  from  Phytolacca  seeds  a  neutral  prin- 
ciple for  which  the  same  name  is  proposed.  The  ber- 
ries contain  an  acid,  Phyiolaccic  acid,  and  a  beautiful 
but  very  fugitive  purple-lake  color.  Upon  which  of 
the  above  the  action  of  the  plant  depends  is  not  settled 
— perhaps  it  is  upon  neither. 

Action  and  Use. — All  parts  of  the  adult  plant  are 
active,  and  cause  in  sufficient  doses  vomiting  and  purg- 
ing. It  has  also  some  narcotic  or  stupefying  power, 
and  in  poisonous  doses  causes,  in  addition  to  the  in- 
testinal symptoms,  convulsions  and  coma.  Death  may 
follow.  Its  action  is  slow  and  protracted.  Poke  Root 
has  been  administered  as  an  emetic.  It  is  also  rec- 
ommended in  rheumatism,  scrofula,  inflamed  breasts 
and  testicles,  and  as  a  dressing  for  cancers  and  indolent 
ulcers,  but  is  in  very  little  favor  in  regular  practice  ; 
enough  may  be  absorbed  from  washes  and  ointments  to 
produce  its  constitutional  effects.  It  is  said  to  be  useful 
as  a  parasiticide  in  sycosis,  tinea  capitis,  the  itch,  etc., 
but  there  are  doubtless  many  better  drugs  for  this  pur- 
pose. Dose  of  the  root  as  an  emetic,  say  a  gram  (15 
grains  ;  as  an  "  alterative,"  one-fourth  as  much. 

Allied  Plants. — The  order  is  a  small  one,  and  in- 
cludes no  species  of  economic  importance. 

Allied  Drugs. — The  American  medical  flora  con- 
tains a  number  of  emeto-cathartics  of  slow  and  irregular 
action,  which  might  be  compared  with  this  one.  See, 
for  example,  Hemp,  Canadian,  Queen's  Root,  etc. 

W.  P.  Bolles. 


POLAND  SPRING.  Location,  Androscoggin  County, 
Me.;  Post-office,  South  Poland,  Androscoggin  County, 
Me. 

Access.— By  the  Grand  Trunk  Railway  of  Canada  to 
Lewiston  Junction,  about  twenty-five  miles  north  of  Port- 
land, Me.,  thence  by  coach  to  the  spring. 
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An  ilybih  i  Professot  ( '.  F.  ( 'liaii(ll<  1 1     '  nir  gallon  con 

linn. 

Snlpi.  -a  0.1862 

Ohloi  Ide  ..f  lodlinn 0 

i    0.i;i.'i-'t 

mate  of  lime 

ii. I.-  ol  iniit'lK-in 0.5  US 

in  and  alumina 1 1 

Bilioa    1.1191 

ale  and  rolal  0.2882 

:i.«!750 

'I'm  b  m'i.i  n<  Propemtbb  The  chief  characteristic 
(it  this  water  is  its  purity,  it  being  almosl  free  from  min- 
eral constituents,  iel  ii-  great  value  in  chronic  diseases 
nt  the  kidneys,  stomach,  and  bladder,  is  unquestionable. 
1 1  -  isembles  several  other  valuable  springs  in  this  respeel 
(Bethesda,  Buffalo  Lithia),  and  we  take  the  opportunity 
in  to  give  ii  as  our  opinion,  thai  it  is  the  imbibition  of 
an  exce  -  ol  pure  wain-,  together  with  regulated  diet  and 
habits,  thai  conduces  to  the  re-establishment  of  a  physi- 
[cal  balance.  (See  article  "  Dietetic  Value  of  Water," 
ii\  the  writer,  Journal  of  Eeconslruclives,  N.  Y..  April, 
1886.) 

This  Bpring  is  located  in  the  southwestern  portion  of 
Maine,  a1  an  elevation  of  about  800  feet  above  tin-  sea. 
The  water,  flowing  eight  gallons  per  minute,  issues  from 
a  fissure  in  gneiss  rock. 

The  Poland  Bpring  House  is  a  large  hotel,  containing 
the  latest  improvements  for  the  safely  and  comfort  of  its 
guests.  Within  a  mile's  distance  are  three  lakes  furnish- 
ing boating  and  fishing,  while  good  roads  afford  fine  driv- 
ing. The  natural  attractions  of  the  place,  with  its  con- 
venient distance  from  the  cities  of  Portland  and  Boston, 
nave  combined  to  make  it  a  most  popular  resort. 

Oeo.  l'>.  Fowler. 

POLYURIA.  Byn. :  Ilyperuresis,  Diabetes  insipidus, 
1  Huresis, 

Polyuria  means  simply  excessive  How  of  urine  ;  and 
Borne  writers  have  grouped  all  the  varieties  of  excessive 

Secretion  of  urine  under  this  caption.  .More  generally, 
however,  the  Use  of  the  word   is  restricted   to  such  cases 

of  diuresis  or  diabetes  insipidus  as  presenl  an  excess  of 
the  renal  secretion  without  material  changes  in  its  chemi- 
cal composition,  thereby  excluding  all  cases  of  diabetes 
mellitUS,  or  glycosuria,  and  those  of  albuminuria  ac- 
companied by  increased  How  of  urine.  It  is  in  this  re- 
stricted sense  that  I  shall  use  the  wind  at  the  present 
time.  Cases  of  persistent  or  chronic  hyperuresis  were 
recognized  and  accurately  described  at  an  early  period  of 

medical  history,  but  without  any  attempt  to  classify  them 
on  a  reliable  basis.  It  was  in  1670  that  Thomas  Willis 
discovered  the  existence  of  BUgar  in  the  urine  of  some  of 
the  more  important  cases  of  chronic  hyperuresis  ;  and 
nearly  a  century  later.  Bauvages  described  the  excre- 
tion of  sweet  (saccharine)  urine,  as  a  distinct  form  of 
disease,  under  the  name  of  diabetes  anglicus  :  while  it 
was  mil  until  near  the  end  of  the  eighteenth  century  that 
Cullen  and  1'.  Frank  assumed  the  presence  or  absence  of 
BUgar  in  the  urine  as  the  only  basis  of  classification,  calling 

the  tils)  diabetes  mellitUS  and  the  second  diabetes  insip- 
idus. This  distinction  has  been  maintained,  and  the 
means  of  diagnosis  more  accurately  defined,  by  all  sub- 
n  ni  investigations,  until  at  present  diabetes mellitus 
is  classed,  pathologically,  with  the  lie. rbid  conditions  of 
assimilation  and  nutrition  ;  while  we  have  only  the  eases 
ol  non-Saccharine  diabetes  to  consider  under  the  head 
of  Polyuria. 

ETIOLOGY.     -Cases  of    chronic  hyperuresis  have    been 

attributed  to  a  great  variety  of  causes.  Those  most  fre- 
quently mentioned  are  habitual  exposure  to  cold,  dam]) 
air.  or  living  in  rooms  with  a  deficiency  ol  Bunlight  ;  in- 
juries affecting  the  brain  and  spinal  cord,  more  especially 
m  Mating  wounds  in  the   region  of  the  fourth  ventricle 

and  medulla  oblongata ;  violent  mental  emotions  and  per- 
sistent functional  diseases  of  the  nerVOUS  system,  such  as 
In  steria  and  epilepsy  ;  and  large  draughts  of  cold  drinks 
or  sudden  exposure  to  cold  air  immediately   following 

excessive    muscular   exercise.        Put     man\     cases    are  OU 


record  that  could  be  traced  to  no  special  cause.  Age 
evidently  exerts  a  predisposing  influence,  as  shown  by  the 

follow  in ^r  statistics  :  <  »f  242  recorded  cases.  Is  w  ere  under 

five  years;  32,  between  five  and  ten  Mars.  ,-,u   betwi 
ten  and  twenty  years  ;  59,  between  twenty  and  thirty 
years  i  42,  between  thirty  and  forty  years  .  20,  inf.'.. 
forty  and  fifty  yean  ;  13,  between  fifty  and  sixty  yeai 
and  8,  between  sixty  and  seventy  years  ;  which  is  equiva- 
lent to  seventy-five  per  cent,  between  the  ages  of  live  and 
fori_\- year-.     Observations  in  regard  to  sex  show  more 

than  twice  as  many  cases  in  the  male  as  in  the  female. 

There  are  not  a  sufficient  number  of  reliable  observa- 
tions on  record  to  justify  any  conclusion  in  regard  to 
hereditary  influences  in  the  production  of  this  form  of 

disease.  Both  clinical  observations  and  numerous  ex- 
periments nn  animals  point  to  some  morbid  condition  of 
certain  nerve-tracts  in  the  medulla,  oblongata  and  the 
Hour  of  the  fourth  ventricle,  by  which  a  peculiar  exci- 
tation of  the  renal  cells  is  maintained  through  the  com- 
municating branches  of  the  vasomotor  and  sympathetic 
systems  of  nerves. 
Symptoms  and  Clikical  History. — When  not  the 

result  of  direct  injuries  t,,  the  central  portions  of  the 
nervous  system,  or  of  sudden  mental  emotions,  the  symp- 
toms of  polyuria  generally  develop  slowly  and  without 
marked  changes,  except  in  the  gradually  increasing  quan- 
tity of  urine  voided  and  correspondingly  increased  thirst. 

When  the  flow  of  urine  becomes  greatly  in  excess,  the 
cutaneous  surface  appears  dry  and  somewhat  shrunken, 
but  much  less  than  in  diabetes  mellitus.  There  is  some 
paleness  of  the  features,  mental  despondency,  disturbed 
sleep,  unusual  weariness  from  moderate  exercise,  exces- 
sive appetite  for  food  as  well  as  constant  thirst,  and  fre- 
quent eructations  and  flatulence,  with  constipation  of  the 
bowels.  In  most  cases  the  specific  gravity  of  the  urine 
is  diminished  in  proportion  to  the  increase  of  its  quantity, 
varying  from  1.002  to  1.010,  and  the  fluid  is  nearly  col- 
orless. It  gives  less  acid  reaction  than  natural,  and  is 
often  neutral  or  feebly  alkaline,  and  readily  undergoes 
decomposition.  When  the  disease  is  not  caused  by,  or 
associated  with,  injuries  or  diseases  of  the  brain  or  spinal 
cord,  it  may  continue  many  years,  and  rarely  pr< 
fatal  unless  front  the  nature  and  extent  of  the  complica- 
tions. Some  cases  have  been  observed  to  present  great 
variations  in  their  progress,  the  quantity  of  urine  soi 
times  diminishing  to  the  natural  standard,  with  corre- 
sponding improvement  in  other  symptoms,  for  several 
weeks,  and  then  increasing  again,  thus  giving  the  ap- 
pearance of  an  intermittent  progress.  In  -  -  ex- 
acerbations were  traceable  to  periods  of  unusual  mental 
or  nervous  excitement,  in  others  to  exposure  to  cold 
and  damp  air,  and  in  still  others  to  excesses  in  eating 
and  drinking. 

During  the  active  progress  of  polyuria  the  Inci 
quantity  of  urine  consists  entirely   of  water,  while  the 
quantity  of  the  other  natural  constituents  voided  in  the 
twenty-four  hours  remains  nearly  the  same  as  in  health. 

This  explains  why  the  waste  of  tissues  and  impairment 
of  the  health  is  so  much  less  in  this  form  of  disease  than 
in  diabetes  mellitus,  even  when  the  actual  quantity  of 
urine  discharged  in  the  twenty  four  hours  is  greater  in 
the  former  than  in  the  latter.  Small  quantities  of  crea- 
tinine, inosite,  and  of  hippuric  acid  have  been  found  in 
tiic  urine  in  some  cases.  The  condition  of  the  digestive 
organs  varies  much  ;  sometimes  the  food  digests  imperfect- 
ly, giving  rise  to  acid  and  gaseous  eructations,  flatulency, 
and  constipation  alternating  with  diarrhoea.  These  symp- 
toms, however,  appear  to  depend  more  directly  on  the 
morbid  conditions  that  have  caused  the  polyuria  or  have 
existed  as  complications,  than  upon  the  excessive  How 
of  urine. 

ProQNOBIB. — The  duration  of  the  disease  depends  al- 
most entirely  upon  the  nature  of  the  causes  and  compli- 
cations. Those  cases  associated  with  diseases  or  injuries 
of  the  cerebral  and  spinal  centres  usually  either  n  o  ■'.  ef, 
or  prove  fatal  at  an  early  period,  while  those  dependent 
upon  chronic  functional  disorders  may  continue  many 
years.  R,  Willis  has  left  on  record  a  case  thai  continued 
fifty  years,  and  Neuffer  one  that  ended   fatally  in  four 
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months.  It  is  generally  conceded  that  permanent  re- 
covery from  well-marked  cases  of  this  disease  are  rare, 
unless  the  cause  or  causes  producing  them  are  removed, 
or  cease  to  be  operative  within  the  first  few  months.  It 
is  only  in  such  cases  as  are  characterized  by  a  large  ex- 
cess of  the  urea  and  other  products  of  tissue  metamor- 
phosis, coincident  with  loss  of  appetite  or  ability  to  digest 
a  full  quantity  of  food,  that  the  life  of  the  patient  is  in 
danger  from  exhaustion.  Much  the  larger  number  of 
cases  terminate  fatally  from  complications  or  intercur- 
rent diseases. 

Diagnosis. — The  most  reliable  and  characteristic  symp- 
toms of  diabetes  insipidus,  or  simple  polyuria,  are  per- 
sistent daily  discharges  of  urine  above  the  ordinary  maxi- 
mum of  health,  of  low  specific  gravity  (between  1.004 
and  1.010),  and  destitute  of  both  sugar  and  albumen  ;  un- 
natural thirst,  increased  in  direct  ratio  to  the  increase  in 
the  quantity  of  urine  voided  ;  and  a  bodily  temperature 
slightly  below  the  natural  standard. 

Pathological  Anatomy. — As  simple  polyuria  gener- 
ally continues  many  years,  and  rarely  terminates  fatally, 
except  through  the  intervention  of  other  diseases,  but 
few  opportunities  are  afforded  for  careful  post-mortem 
examination.  In  some  cases  the  kidneys  have  been  found 
slightly  enlarged  and  more  vascular  than  natural,  but 
more  often  they  appeared  unaltered  on  ordinary  inspec- 
tion. Neuffer  has  related  a  case  in  which  the  "micro- 
scope showed  the  urinary  tubules  to  be  much  dilated — 
some  deprived  of  their  epithelium,  and  others  filled  with 
epithelial  cells  in  a  stale  of  fatty  degeneration."  ' 

Much  the  most  numerous  and  important  post-mortem 
appearances  have  been  found  in  the  brain  and  its  appen- 
dages. These  consist  of  inflammatory  and  degenerative 
changes  in  the  region  of  the  fourth  ventricle,  and  less  fre- 
quently in  the  meninges ;  of  gummata  and  exostoses ; 
and  of  tumors.  Such  changes  within  the  cranium  are 
evidently  the  results  of  prior  constitutional  disorders, 
and  are  in  no  sense  dependent  on  the  polyuria.  Chemical 
analyses  of  the  blood  have  shown  a  moderate  increase 
of  the  solid  constituents  in  proportion  to  the  water.  It 
may  be  safely  assumed  that  uncomplicated  polyuria  does 
not  involve  uniform  structural  changes  either  in  the  kid- 
neys or  in  other  parts  of  the  body,  but  rather  such  a  mod- 
ification of  the  renal  vaso-motor  nerves  as  to  induce  and 
maintain  an  increased  blood-pressure,  and  consequent  in- 
creased elimination  of  water. 

Treatment. — In  the  treatment  of  this  affection,  it  is 
of  the  highest  importance  to  ascertain,  from  the  history  of 
the  patient,  what  accidents,  injuries,  coincident  diseases, 
or  constitutional  morbid  conditions,  hereditary  or  ac- 
quired, may  have  been  influential  in  developing  or  per- 
petuating the  disease. 

In  all  cases  in  which  such  causative  conditions  can  be 
traced,  their  removal  when  possible,  or  alleviation  when 
removal  cannot  be  accomplished,  should  demand  our 
•careful  and  persistent  attention.  For  directly  controlling 
the  diuresis  permanently,  no  remedies  have  been  found  to 
he  reliable  or  uniformly  successful.  Such  cases  as  have 
come  under  my  care  have  been  most  benefited  by  living 
in  well-ventilated,  well-lighted,  warm  and  dry  rooms  ; 
wearing  warm  flannel  underclothes  ;  taking  a  warm  water 
bath,  followed  by  rapid  light  friction  witli  dry  flannel, 
two  or  three  times  a  week  ;  allowing  the  free  use  of 
milk,  whey,  or  buttermilk  for  drink  instead  of  water,  and 
allowing  so  much  exercise  in  the  open  air  daily  as  the 
strength  would  bear  without  fatigue.  I  have  allowed 
such  quantity  and  quality  of  food  as  the  digestive  organs 
of  the  patient  tolerated  without  provoking  gastric  dis- 
tress or  much  flatulency.  For  directly  lessening  the 
renal  blood-pressure  through  the  vaso-motor  nerves,  I 
have  given  either  ergotin  or  the  fluid  extract  of  ergot 
with  glycerine  three  limes  a  day,  in  such  doses  as  could 
be  borne  without  any  unpleasant  effects,  and  two  or 
three  times,  at  considerable  intervals,  pilocarpine  was 
given  in  sufficient  doses  to  induce  its  characteristic  dia- 
phoretic and  sialogogue  effects.  Under  the  management 
here  suggested  I  saw  two  well-marked  cases  recover 
after  three  and  four  months,  and  for  more  than  a  year 
no  relapse  followed — after  which  they  passed  from  under 


my  observation.  Two  other  cases  were  much  benefited, 
but  were  lost  from  observation  by  removal.  Sidney 
Ringer  has  reported  favorable  results  from  the  use  of 
ergotin,  and  Trousseau  and  Handfield  Jones  speak  with 
equal  favor  of  the  efficacy  of  valerian  root  given  in  lib- 
eral doses. 

The  moderate  daily  application  of  electricity,  with  the 
positive  pole  to  the  nape  of  the  neck  and  the  negative 
alternately  over  the  loins  and  the  epigastrium,  has  been 
found  palliative  in  some  cases.  The  iodides,  bromides, 
and  a  long  list  of  vegetable  astringents  have  been  tried, 
with  no  permanent  benefit.  Opium,  from  its  known 
power  to  lessen  the  renal  secretion,  has  been  often  used, 
but  its  direct  tendency  to  constipate  the  bowels  and  dis- 
order digestion  pretty  uniformly  causes  its  abandonment. 
The  maintenance  of  regular,  natural  intestinal  evacua- 
tions and  fair  cutaneous  exhalations,  are  objects  of  im- 
portance in  all  cases  of  this  disease.  Whether  the  solution 
of  bromide  of  arsenic,  which  has  been  reported  decidedly 
beneficial  in  the  treatment  of  diabetes  mellitus  during  the 
last  few  years,  would  prove  equally  efficacious  in  dia- 
betes insipidus,  is  undetermined,  as  I  have  had  no  op- 
portunity to  try  it,  and  have  seen  no  reports  from 
others. 

But  as  simple  polyuria  is,  in  a  vast  majority  of  cases, 
only  a  symptom  of  some  pre-existing  pathological  condi- 
tion, it  is  far  more  important  to  seek  out  those  condi- 
tions and  apply  such  appropriate  remedies  as  their  nature 
shall  indicate,  than  to  pursue  the  vain  search  for  some 
specific  for  curing  the  symptom.  N.  S.  Davis. 

1  See  Ziemssen'9  Cyclopiudia  of  Prac.  Med  ,  vol.  xvi.,  p.  1032. 


POMEGRANATE    (Granalum    U.    S.     Ph.  ;  Oranati 

Bad  iris  Cortex,  Br.  Ph.  ;  Cortex  Granati,  Ph.  G.  ;  Grena- 
dier, Codex  Med. — the  Codex  recognizes  the  flowers,  fruit, 
and  rind  as  well  as  the  bark  of  the  root ;  the  others  only 
the  latter).  This  plant,  Punica  Granatum  Linn.,  order 
Myrtact  c  (or  Li/t7iracew),  is  a  fine  shrub  or  small  tree  with 
irregular,  slender,  often  spiny  branches,  rather  irregularly 
arranged  ;  simple,  thick,  nearly  evergreen,  lanceolate, 
entire  leaves,  and  large,  handsome,  scarlet  flowers.  These 
are  situated  singly  or  two  or  three  together  near  the 
ends  of  the  branches,  with  thick  bell-shaped,  colored, 
five-  to  seven-lobed  calyx,  and  from  five  to  seven  round- 
ish, thin  petals  situated  at  the  angles  of  the  calyx  lobes. 
Stamens  numerous,  inserted  on  the  calyx,  stigma  one, 
witli  a  remarkably  divided  inferior  ovary.  This  has  two 
tiers  of  cells — a  lower  of  three  cells  with  axillary  or  cen- 
tral placenta?,  an  upper  of  about  twice  as  many  cells, 
with  parietal  placenta'.  Ovules  veiy  numerous.  Fruit, 
a  berry,  from  five  to  eight  centimetres  across,  globu- 
lar or  bluntly  angular,  with  the  persistent  calyx  at  the 
apex,  and  numerous,  drupe-like  seeds  closely  packed 
within  its  various  cells.  It  has  a  rich  red  or  brown- 
orange  color  externally,  while  the  glistening  and  translu- 
cent seeds  within  are  of  a  most  beautiful  pink  tint.  The 
rind  is  firm  and  leathery,  and  has  a  remote  resemblance 
in  appearance  to  a  bitter-orange  peel.  It  is  odorless, 
however,  and  has  a  bitter  astringent  taste.  The  seeds 
are  oblong,  variously  compressed,  about  a  centimetre  in 
length,  and  have  a  refreshing  acid  taste.  Within  the 
juicy  pulp  of  the  seed,  is  an  exalbuminous  embryo  en- 
closed in  a  hard,  narrow,  and  long  shell.  The  Pome- 
granate has  been  so  long  under  the  influence  of  culti- 
vation that  its  native  land  is  not  exactly  known,  but  is 
probably  Central  and  Western  Asia,  where  it  grows  wild 
in  abundance.  It  is  grown,  however,  either  for  ornament 
or  its  edible  fruit,  in  most  warm,  temperate,  and  subtropi- 
cal lands.  A  double  flowering  variety  is  common  as  an 
ornamental  shrub.  It  is  almost  as  large  as  the  oleander. 
This  plant  has  been  known  from  a  remote  time  ;  it  is 
repeatedly  mentioned  in  the  Old  Testament,  is  found  in 
old  Assyrian  and  Persian  sculptures,  and  was  known  in 
Europe  twenty  centuries  ago. 

Description  of  the  Root-rark.— "  In  thin  quills 
or  fragments,  from  two  to  four  inches  (5  to  10  centime- 
tic-.)  long,  little  over  one-twenty-fifth  of  an  inch  (1  milli- 
metre) thick ;   outer  surface  yellowish-gray,  free  from 
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lichens;  somewhat  warty,  or  longitudinally  and  reticu- 
late!; ridged;  inner  Burface  smooth,  finely  Btriab 


(punieo-tannie  add),  and  considerable  mannii.  The  im- 
portant constituent,  however,  which  baa  been  mostly 
obtained  from  the  bark  ol  the  root,  is  the  peculiar,  ta  nl- 
cide  alkaloid peUeiierim  discovered  a  few  year-  since  by 
Tanret.     It  is  a  liquid,  soluble  in  twenty  parts  of  water, 

more  freely  so  in  the    other  common  pharmacopoeia]    sol- 
vent'-,    ii  forms deliquescenl  soluble  salts  with  several 
acids,  and  a  permanent  one   with  tannin.      Associated 
with  this  are  several  others  :  Methylpd- 
letierine,  pteudopeUetierine,  and  /*<//W- 
l(  ta  ri  1,1 . 

Actios     \m>    Use. —  Pomegranate 

Root  is  evidently  an  astringent  of  no 

mean   eharai  ter.  in    virtue  of  its    large 

amount   of   tannin;  it  has  been  given 

for  this  purpose,  although  not  so  much 

as  the  rind  01   the  fruit  and  the  flowers.     It 

has  also  some  noxious  powers,  and  is  capable 

of  producing  vomiting  and  other  digestive 

disturbances,  as  well  as  paralysis.     But  its 

principal  medicinal  value  depends  upon  the 

poisonous  action  of  the  root,  and  especially 

of  the  alkaloid  pelletierine,  upon  tape-worms 

( Tania,  several  spo< 

Administration. — The  root  may  he  given 

in  powder  or  decoction,  preferably  the  lat- 
ter ;  of  a  ten  per  cent,  decoction  several 
wineglasses  are  to  be  taken  in  the  course  of 
the  day.  Since  the  preparation  of  the  pelle- 
tierine and  tannin  mixture  upon  a  commer- 
cial scale,  this  has  deservedly  largely  super- 
seded the  crude  doses  of  the  other:  it  is 
tasteless  and  very  efficient  :  from  two  tofour 
decigrams(3to  6  grains)  may  be  given.  All 
these  preparations  should  be  preceded  by 

the  usual  fasting,  ami  followed  by  a  cathartic. 
Allied    Plants.  —  Puniea   has  but    one 
species,  and  is  moreover  not   closely  con- 
nected to  either  of  the  orders  with  which  it 

is  associated. 

Allied  Drugs. — The  most  widely  known 
tsenicides  are  Koosso,  Male  Fern",  Pump- 
kin Seed,  and  Pomegranate. 

W.  P.  Bolhs. 


Fio.  8022.— Pomegranate. 


Flowering  branch,  section  of  (lower,   fruit,  sccti,   section  of 
latter.     (From  Bullion.) 


ish  yellow,  indistinctly  radiate  ;   inodorous  ;   taste   astrin- 
gent, very  slightly  bitter"  (l".  s.  Ph.). 

COMPOSITION. — The  flowers   contain  coloring   matter, 
tannic  acid,  etc.  ;  the  pulp  of  the  seeds  sugar  and  fruit 


Fn;  irk. 

acids-  the  rind  of  the  fruit  an  abundance  of  tannic  arid 

C.'s  per  cent.)  ;   the  hark  of  the  root  also  nearly  as  much. 


POMPHOLYX.  Under  the  name  of  Cheiro- 
pompholyx,  Hutchinson  ha-  described  a  skin 
affection  similar  to  that  described  first  by 
Tilbury  Fox  as  "  Dysidrosis"  (q. v.).  The 
important  question  is  w  hether  or  no  the  Bweat-glands  are 
involved.  Robinson  thinks  they  are  not.  and  defines 
pompholyx  as  an  acute  inflammatory  affection,  charac- 
terized by  the  symmetrical  development  upon  the  palms 
of  the  hands,  and  generally  also  upon 

the  soles  of  the  feet,  of  deep-sealed,  clear 

vesicles,  usually  grouped,  which  after- 
ward become  opaque,  and  in  a  lew  days 
disappear  by  rupture  or  absorption,  leav- 
ing a  non-inflammatory  skin  behind. 

According  to  Robinson  the  disease  is  a 
neurosis,  the  vesicles  having  an  origin 
similar  to  those  of  herpes,  especially  her- 
pes progenitalis.  He  holds  that  the  fluid 
of  the  vesicles  is  at  first  a  pure  serum, 
which,  coming  from  the  papillary  vessels 
anil  passing  through  and  between  the 
lower  cells  of  the  rele.  collects  in  differ- 
ent situations  to  form  the  vesicles.  The 
reaction  of  the  contents  of  the  vesicles 
in  Robinson's  case  was  alkaline. 

Jackson  has  more  recently  described 
a  case  of  true  dysidrosis,  occurring  on 

the  face,  where  tin'  reaction  of  the  fluid 
Contained  in  the  lesions  was  acid.  The 
conclusion  we  are  inclined  to  draw  from 
the  testimony  before  us  is,  that  Fox's 
dysidrosis,  Hutchinson's  cheiro-pompholyx,  and  Robin- 
son's pompholyx  are  the  same  disease,  but  thai  there  ex- 
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ists  also  a  true  dysidrosis,  of  which  Jackson's  case  ap- 
pears to  be  an  example. 
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PONS  VAROLII  AND  MEDULLA  OBLONGATA,  DI- 
AGNOSIS OF  LOCAL  LESIONS  IN  THE.  The  pons 
varolii  and  medulla  oblongata  lie  upon  the  base  of  the 
brain,  between  the  cerebrum  and  its  crvira  above,  the 
spinal  cord  below,  and  the  cerebellum  behind.     Through 


Fig.  3024.— The  Base  of  the  Brain  and  the  Cranial  Nerves.  Pons  and 
Medulla.  /  to  XII,  the  cranial  nerves ;  Th,  optic  thalamus ;  h, 
pituitary  body :  cr,  tuber  cinerium  ;  a,  corpora  albicantia  :  P,  pes 
pedunculi;  i.  interna',  and  e,  external,  geniculate  body;  PV,  pons 
varolii  ;  pa,  anterior  pyramid  of  medulla  :  o,  olive  :  d.  decussation  of 
anterior  pyramids :  ca,  anterior  column  of  spinal  cord  :  cl,  lateral 
column  of  spinal  cord  ;   Ce,  cerebellum  ;  fl,  flocculus  of  cerebellum. 

them  pass  important  tracts  which  join  these  organs  with 
one  another,  and  by  means  of  which  motor,  sensory, 
vaso-motor,  and  trophic  impulses  are  sent  from  the  brain 
to  the  body,  and  from  the  body  to  the  brain.  Diseases 
in  the  pons  and  medulla  cause  symptoms  of  wide  extent 
and  serious  nature,  by  interfering  with  the  transmission 
of  these  impulses.  The  pons  and  medulla  are  not,  how- 
«ver,  merely  organs  of  transmission.  They  contain  cen- 
tres of  great  importance,  and  preside  over  numerous 
functions.  In  them  are  located  the  nuclei  of  origin  of 
the  cranial  nerves  from  the  fifth  to  the  twelfth,  inclusive, 
and  through  them  the  cranial  nerves  pass  outward  from 
these  nuclei  to  the  surface.  In  them  are  also  situated 
complex  automatic  centres,  which  preside  over  the  acts 
of  combined  movement  of  the  eyeballs,  deglutition,  ar- 
ticulation, respiration,  and  cardiac  inhibition,  and  which 


regulate  the  tone  of  the  entire  vasomotor  system,  and 
the  secretion  of  saliva,  perspiration,  and  urine.  Disease 
in  the  pons  and  medulla,  by  affecting  these  various  cen- 
tres, produces  important  symptoms,  and  the  complexity 
of  those  symptoms  is  evident  from  the  number  of  normal 
functions  which  will  be  interfered  with  in  any  case  of 
extensive  lesion.  These  functions  and  their  affections 
must  be  considered  separately. 

I.  The  Tracts  Passing  through  the  Pons  and 
Medulla.* — These  may  be  studied  by  the  aid  of  a  sche- 
matic drawing  (Fig.  3025),  and  by  comparing  a  number 
of  sections  made  at  different  levels  through  the  pons  and 
medulla  (Figs.  3026  to  3038). 

1.  Tracts  Connecting  the  Cerebrum  and  Cerebellum  (Fig. 
3035,  1,  1',  1"). — From  the  frontal  lobe  of  each  cerebral 
hemisphere  tracts  pass  downward  through  the  corona 
radiata,  enter  the  anterior  division  of  the  internal  capsule, 
and  issue  upon  the  base  of  the  brain  in  the  inner  third 
of  the  pes  pedunculi  (Fig.  3024,  P).  From  the  parietal,  oc- 
cipital, and  temporal  (?)  lobes  of  each  hemisphere,  tracts 
pass  downward  through  the  corona  radiata,  enter  the 
posterior  division  of  the  internal  capsule,  and  issue  upon 


Z**re 


Fig.  3025. — Projection  Fibres  in  the  Centrum  Ovale  and  their  Termina- 
tions. (Modified  after  Flechsig.)  1,  Tract  from  frontal  lobe  to  pona 
nuclei,  thence  to  cerebellum  ;  2,  motor  tract  from  central  convolutions 
through  capsule,  crus,  pons,  and  medulla,  to  the  cord  through  the 
decussation  ;  3.  sensory  tract  fiom  parietal  lobe  through  capsule,  teg- 
mentum, and  medulla,  to  posterior  columns  of  cord  ;  3'.  by  way  of  the 
lemniscus  ;  3".  by  way  of  formatio  reticularis  ;  4.  visual  tract  from 
occipital  lobe  to  optic  thalamus  ;  5,  optic  thalamus  radiation  to  all  the 
lobes  ;  9,  auditory  tract  from  temporal  lobe  to  optic  thalamus ;  O.  T., 
optic  thalamus  ;  N.  L.,  lenticular  nucleus  ;  N.  C,  caudate  nucleus;  R. 
N.,  red  nucleus  of  tegmentum  ;  O.,  olive ;  C.  D.,  corpus  dentatum  ;  7, 
tract  between  O.  and  C.  D. ;  Q.,  Corp.  quadrigem. 

the  base  of  the  brain  in  the  outer  third  of  the  pes  pedun- 
culi (Fig.  3024,  P).  A  section  through  the  crura  cerebri  at 
the  level  of  the  anterior  corpora  quadrigemina  (Fig.  3026), 
shows  the  pes  pedunculi  (p  +  p')  separated  from  the 
tegmentum  by  the  substantia  nigra  (sn). 

The  outer  and  inner  thirds  of  each  pes  (exclusive  of 
the  median  fasciculus  p])  is  made  up  of  these  tracts  from 
the  cerebral  lobes.  After  passing  through  the  pes  these 
tracts  enter  the  pons  varolii,  where  they  are  split  up  into 
small  bundles  by  the  transverse  fibres  of  the  pons.  Sec- 
tions through  the  pons  varolii  at  various  levels  (Figs. 
3027  to  3032)  show  that  the  basal  half  of  the  pons  consists 
of  longitudinal  and  transverse  bundles  of  fibres  interlaced, 
and  that  considerable  masses  of  gray  matter,  consisting 
of  large  polygonal  cells,  lie  between  the  fibres.  It  is  in 
these  gray  masses  that  the  longitudinal  bundles  under 
consideration  from  the  cerebral  lobes  terminate.  Hence, 
in  the  sections  through  the  lower  portion  of  the  pons 

*  The  reader  is  referred  to  the  article  upon  Brain,  Diagnosis  of  Local 
Lesions  In  the,  vol.  i.,  which  should  be  read  in  this  connection. 
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B081  and  8082)  fewer  longitudinal  bundles  are  seen 
1 1  i.i  n  in  Lbe  upper  sections,  From  the  masses  of  gray  mat- 
ter in  the  pons,  the  transverse  fibres  originate  and  pass 
lateral!}  to  the  <  terebellum,  The  majority  of  the  fibres 
from  one-half  of  the  pons  pass  to  the  opposite  hemi- 
sphere <>f  the  cerebellum,  and  thus  cross  the  median  line, 
where  thej  interlace  with  those  of  the  other  side.    The 


atrophy  of  the  opposite  cerebellar  hemisphere,  and 
versa.     The  function  of  the  trad  from  the  cerebrun 
the  cerebellum  is  doubtless  to  maintain  a  communication 
between  these  organs.     But  the  exact  function  i.s  un- 
known, and  lesions  in  the  course  of  these,  tracts  in  the 
pons  ili>  nol  produce  any  known  symptoms. 
2.  The  Motor  Traett. — These  enter  the  upper  border  of 


i  8036.— Section  through  the  Crura  Cerebri.  (Wernicke.  v2.)p,Pes 
pedunculi ;  />',  mefli  in  fasciculus :  -•>*/,  substantia  nigra  ;  cgi,  corp.  geni- 
culatum  Internum  :  gp,  corp.  quadrigem.  port  :  '.  lemniscus  .  rfc,  red 
nucleus  of  tegmentum  through  which  pa 

III,  from  its  nucleus  in  tin-  gray  matter  I «  the  aQueduct'of  Syl- 
vius, i.i  ii-  exit  between  the  crura  ;  cp,  fibres  in  the  Eormatio  reticu- 
laris which  have  come  from  the  post,  commissure  :  hi,  posterior  l. .u^ri- 
tudinal  bundle;  r.  descending  rool  of  the  trigeminal  nerve:  v/i, 
upper  pun  ol  the  decussation  of  the  superior  peduncles  of  the  cerebel- 
lum, which  end  in  the  >>■  ;  r,  raphe  ;  at,  lenticular  loop. 

gray  masses  of  the  pons  arc  thus  interposed  in  a  continu- 
ous tract  between  the  cerebrum  and  cerebellum;  each 
cerebral  hemisphere  being  connected  with  both  cere- 
bellar hemispheres,  but  to  a  far  greater  extent  with  the 
opposite  hemisphere  than  with  the  one  upon  the  same 
side.  Lesions  of  the  frontal,  parietal,  and  occipital  lobes, 
if  extensive,  are   followed  by  degeneration   in  the  tracts 


Fio.  3027.— Section  through  the  Pona.  (Wernicke,  x  8.)  tUand  sir.  Pu- 
pertieinl  and  .lee),  transverse  bundles  of  tii.r.-s  ini*  rsecting  the  longitu- 
dinal bundles,  and  terminating  m  the  masNes  of  gray  matter  <>f  the 
basal   portion;  p',  median   fasciculus  of  the  pes;    /,   lemniscus;    l'. 

lower  lemniscus ;  r*,  red  nucleus  of  tegmentum  r  peduncle 

of  cerebellum,  some  Fibres  of  which  are  decussating  in  the  raphe  ;  cp, 
tii.res  in  formatio  reticularis,  which  have  come  from  the  posterior 
commissure  ;  hi,  post,  longitudinal  bundle  :  \\i.  descending  root  of  the 
fifth  nerve ;  IV,  fourth  nerve  decussating  In  the  valve  of  Vleust 

from  these  lobes  to  the  masses  of  eray  matter  in  the  pons. 
<  !ongenital  absence  of  the  cerebral  cortex  (porencephalic) 
results  in  congenital  absence  of  these  tracts  Absence  of 
the  cerebellum  is  attended  by  absence  of  the  transverse 
fibres  of  the  pons,  which  join  the  cerebellar  hemisphere 
with  the  graj  masses  of  the  pons  Congenital  deficiency 
of  one  cerebral  hemisphere  is  occasionally  attended  by 


Fio.  3028.— Section  through  the  Pons.  (Wernicke,  X  2.)  nl*.  sic,  stp,  Sn- 
perficisj  and  deep  transverse  bun  pons,   intersecting  the 

longitudinal  bundles,  and  terminating  in  the  mass  of  gray  matter  of 
the  basal  portion  :  //.  pyramidal  (motoi  |  trad  from  the  middle  third  of 
tin-  pes ;  j>'.  median  fasciculus  of  the  pes,  here  seen  to  join  the  ten 

.  I;  r,  fifth  nerve- root  ;  cm,  middle  peduncle  of  cerebellum  ;  or,  sii|>e- 
ri..r  peduncle  of  the  cerebellum  with  i  h.  valve  of  Vn  nssens  ;  rt,  hl.'-p; 
Kasin  Fig.  8037;    '<•,  locus  ceruleus. 

the  pons  from  the  middle  third  of  each  pes  pedunculi  (Fig. 
3026),  having  come  from  the  central  convolutions  through 
the  corona  radiata  and  anterior  pari  of  the  posterior  di- 
vision of  the  interna]  capsule  (Fig.  8025,  2).  Each  motor 
tract,  at  its  entrance  into  the  pons,  contains  fibres  whose 
destination  is  to  the  motor  centre-  for  the  fate.  arm.  and 
leg  of  the  opposite  side.  Bui  the  centres  of  tin-  facial 
nerve  lie  in  the  pons  varolii  (Figs.  8081  and  3032).  In  its 
_,__  passage  through  the  pons,  therefore,  the  fa- 
cial division  of  the  motor  tract  leaves  the  re- 
mainder and  crosses  the 
median  line.  This  i 
big  is  made  by  way  of  the 
raphe,  fibres  leaving  the 
longitudinal  bundles  in 
the  ventral  half  of  the,  pons, 
turning  dor-ad.  entering 
the  raphe,  decussating  with 
similar  fibres  from  the  op- 
posite side,  and  then  turn- 
ing laterad  to  reach  the 
facial  nucleus 
Figs.  3031  and  8082). 
From  the  facial 
yiTAERvf.  nucleus  the  facial 
nerve  passes  out- 
ward to  the  side  of  the 
pons,  having  first  j 
inward  and  curved  around 
the  abducens  nucleus  in 
the  so-called  knee  of  the 
facial  nerve.     The  accom- 

Fio.  3<>20.—  The  Motor  Tract  in  Tons    nanvillff  diagram    indicates 
and  Medulla.     Lc-ion  at   A   .  an-,  s  -       ■         ,       f     ..         ,,,,„,  ,r 

hemiplegia  of   side    opposite  to  le-    '"«      <"Uls(      ol      UK      motor 

don:  lesion  at  B causes  alternating  tract  in  the  pons  and  me- 
paralysin:  lesion  at  (7 causes paraly-   dulla.      As  a   result   of  the 

si- of  tongue  on  side  of  lesion   and      i:     :    :'  f   ,1        niotor  tract 

of  extremities  of  opposite  side ;  le  amsion  Ol  u<  motor  tract 
■Ion  at  D  causes  paralysis  of  ex-  of  one  side,  lesions  in  t lie 
tremities  of  opposite  ode;  lesion  at  pons  produce  different 
B  causes  paralysiB  of  extremities  of  forma  0f  paralysis,  accord- 
both  Bides.  i  •  i"  » 
in;    to    their    location.      A 

lc-ion  in  the  motor  tract  in  the  upper  third  of  the  pons 
causes  hemiplegia  <>f  the  side  ppposite  to  the  lesion  (Fig. 

8029-,  lesion  at  .1 1      A  lc-ion  in  the  middle  or  lower  third  of 
the  pons  causes  alternating  paralysis,  i.e.,  paralysis  of  the 
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face  on  the  side  of  the  lesion,  with  paralysis  of  the  arm  and 
leg  on  the  opposite  side  (Fig.  3029,  lesion  at  J?).  In  the  first 
case  (hemiplegia)  the  upper  branch  of  the  facial  nerve  is 
not  affected,  the  patient  can  close  his  eye  on  the  paralyzed 
side,  and  the  facial  muscles  contract  to  the  faradic  elec- 
tric current.  In  the  second  case  (alternating  paralysis) 
all  branches  of  the  facial  nerve  are  involved,  the  eye  re- 
mains open,  and  the  reaction  of  degeneration  develops 
soon  after  the  lesion  occurs.  In  this  case  it  is  usual  to 
find  a  paralysis  of  the  abducens  nerve  on  the  same  side 
as  the  facial  paralysis,  in  which  case  the  eyeball  will  be 
turned  in. 

The  motor  fibres  to  the  tongue  take  a  similar  course  to 
those  to  the  face,  but  leave  the  motor  tract  at  a  point  in 
the  lower  third  of  the  pons.  Having  reached  the  hypo- 
glossal nucleus  in  the  medulla  they  end,  but  the  hypo- 
glossal nerve  passes  outward,  lying  in  close  proximity 
to  the  motor  tract  in  the  medulla,  as  shown  in  the  diagram. 
A  lesion  in  the  lower  third  of  the  pons  or  in  the  medulla, 
may  thus  cause  paralysis  of  one  side  of  the  tongue  and  of 
the  opposite  arm  and  leg  (Fig.  3029,  lesion  at  G).  In  the 
medulla  the  motor  tracts  pass  in  the  anterior  pyramids 
(see  Fig.  3024,  pa),  and  before  entering  the  spinal  cord 
undergo  partial  decussation.    A  lesion  in  one  pyramid  will 


Vd+ 


Fig.  3030.— Section  through  the  Pons.  (Wernicke,  X  2.)  sts,  »lp.  Super- 
ficial and  deep  transverse  pons  fibres  from  the  cerebellum  through  cm, 
the  middle  cerebellar  peduncle  ;  p,  the  pyramidal  (motor)  tract ;  I, 
lemniscus;  mf,  formatio  reticularis  ;  hi,  post,  longitudinal  bundle  ;  Vm, 
motor  nucleus  and  root  of  the  trigeminal  nerve  :  Vs.  sensory  root  of 
the  trigeminal  nerve  :  Vc,  cerebellar  root  of  the  trigeminal  nerve  ;  Vd, 
descending  root  of  the  trigeminal  nerve  (see  Figs.  3U29,  3028,  and 
3027);  VU  +  .  crossed  descending  root  of  trigeminal  nerve  ;  Vdr,  fibres 
from  the  raphe  to  the  trigeminal  root ;  sg,  substantia  gelatinosa  of  V 
root. 

cause  paralysis  of  the  opposite  arm  and  leg  (Fig.  3029, 
lesion  at  D) ;  but  as  the  two  pyramids  lie  side  by  side, 
lesions  of  the  medulla,  bjr  affecting  both  at  once,  may 
produce  paralysis  of  both  arms  and  legs  ;  and  this  is 
especially  the  case  if  the  lesion  lies  so  near  the  spinal  cord 
as  to  involve  the  decussation  (Fig.  3029,  lesion  at  E). 

The  various  forms  of  paralysis  produced  when  both 
sides  of  the  pons  are  involved  at  once  can  be  ascertained 
by  reference  to  the  diagram. 

In  all  these  affections  of  the  motor  tract  a  condition  of 
spastic  rigidity  may  follow  the  paralysis,  and  an  increase 
of  tendon  reflexes  is  usually  observed.  In  a  few  cases  of 
pons  lesion,  however,  the  tendon  reflexes  have  been  lost. 
The  electric  condition  of  the  paralyzed  muscles  in  the 
limbs  is  normal  from  the  outset,  and  no  rapid  atrophy 
occurs. 

The  situation  of  the  pyramidal  tract  is  seen  in  all  the 
figures  at  p.  In  the  upper  part  of  the  pons  (Figs.  3028 
and  3029)  its  fibres  are  seen  to  be  split  up  into  small  bun- 
dles by  the  transverse  pons  fibres.  In  the  middle  of  the 
pons,  however  (Fig.  3030),  they  have  collected  together, 
and  in  the  lower  part  of  the  pons  (Figs.  3031  and  3032) 
they  form  a  compact  tract  which  continues  downward  in 
the  anterior  pyramid  of  the  medulla  (Figs.  3033  to  3036, 
p).     At  the  lowest  level  of  the  medulla  (Fig.  3036)  the 


pyramidal  fibres  decussate,  and  thus  pass  into  the  lateral 
columns  of  the  spinal  cord.  About  one-fifth  of  the  pyra- 
midal fibres  do  not,  however,  take  part  in  the  decussation, 
and  these  continue  downward  in  the  anterior  median 
columns  of  the  spinal  cord.  The  ratio  of  decussating  to 
non-decussating  fibres  was  found  by  Flechsig  to  vary 
greatly,  and  in  one  case  in  sixty  no  decussation  occurs. 
The  relative  sizes  of  one  lateral  pyramidal  tract  and  of 
the  opposite  anterior  median  column  of  the  spinal  cord 


Fig.  3031. 

depend  wholly  upon  the  extent  of  the  decussation  of  the 
pyramids  in  the  medulla. 

*  3.  The  Tract  of  Muscular  Sense. — This  is  called  the  lem- 
niscus, or  fillet  in  the  pons,  and  the  interolivary  tract  in 
the  medulla.  As  it  conveys  sensations  upward  we  trace 
it  in  that  direction.  It  arises  from  the  nuclei  gracilis 
and  cuneatus  on  the  dorsal  surface  of  the  medulla,  in 
which  the  columns  of  Goll  and  Burdach  of  the  spinal 
cord  end  (Figs.  3036  and  3037,  ft  and/c).  It  then  crosses 
the  median  line,  decussating  with  its  fellow  of  the  oppo- 
site side  in  the  upper  decussation  of  the  medulla  (sensory 
decussation  of  Meynert ;  pinniform  decussation  of 
Spitzka)  (Fig.  3036,  'l.ft).  The  fibres  after  decussating 
turn  upward,  enter  the  interolivary  tract,  and  pass  on- 
ward through  the  medulla  beyond  the  upper  level  of  the 
olives  into  the  pons  (Figs.  3035  and  3034,  I).  Here  this 
tract  broadens  out,  becoming  almost  ribbon-like  in  its  ap- 
pearance, and  hence  has  been  called  the  fillet.     In  the 


Fig.  3032. 

Figs.  3031  and  3032.— Sections  through  Pons.  (Wernicke,  X  2.)  att. 
Superficial  transverse  pons  fibres  from  cerehellum  through  cm,  middle 
cerebellar  peduncle  ;  p,  pyramidal  tract ;  (,  lemniscus  ;  mf.  formatio 
reticularis  ;  VI,  abducens  nucleus  from  which  abducens  nerve  passes 
forward,  lying  nearp  ;  VII.  facial  nucleus  lying  deep  in  mf,  sending  its 
fibres  backward  toward  the  floor  of  the  ventricle  (Fig.  3032),  where  they 
turn  upward  (Fig.  3031).  and  then  curve  outward,  thus  forming  a  bend 
or  knee  around  the  VI  nucleus  ;  Va,  ascending  root  of  trigeminal  nerve ; 
ci,  inferior  cerebellar  peduncle  ;  VIII,  auditory  root ;  8c,  external  au- 
ditory nucleus  ;  ct,  corpus  trapezoides ;  os,  superior  olive. 

pons  the  fillet  lies  behind  the  deep  transverse  bundles  of 
the  pons,  and  just  in  front  of  the  formatio  reticularis 
(see  Figs.  3028  to  3033,  I). 

As  it  passes  up  it  receives  additional  fibres  from  the 
superior  olive  (Fig.  3033,  o,  s),  but  these  leave  it  again 
at  the  level  of  the  post.  corp.  quad.  (Fig.  3028,  I '),  while 
the  main  part  of  the  fillet  passes  onward  in  the  outer 
part  of  the  tegmentum  of  the  crus  cerebri  (Fig.  3026,  I), 
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inn!  thence  Into  the  posterior  pari  of  the  Internal  capsule, 
whence  II  radiates  to  the  parietal  cortex  of  the  brain, 

Sensations  of  muscular  sense  being  transmitted  by  this 
tract,  a  lesion  in  it  causes  ataxia  in  the  limbs  oJ   the  op- 


fibres  can   In-  traced   from   the  gray    matter  and   various 

columns  of  the  spinal  cord,  through  the  formatio  reticu- 
laris to  i'-  upper  level  in  the  tegmentum  of  the  crua, 
whence  they  issue  to  enter  the  posterior  part  of  the  inter- 
nal capsule.     In  the  medulla  the 
formatio  reticularis  of  each  side  is 
divided  into  two  parts  by  the  line 
ol  ezil  of  the  nerve-roots  of  the 
twelfth  (see  Fig.  3034).    The  inner 
part,  near  the  median  line,  contains 
the  continuation  of  the  anterior  and 
an  ten  i  lateral  columns  of  the  spina] 
cord,  and  the  interolivary  trad  or 
lemniscus  already  described.    The 
(niter   part    contains    the   sensory 
'     tract     now     under    consideration. 
'.    In  the  inner  t  wo-thirds  of  this  outer 
part  the  fibres  pass  which  convey 
n^_  '     impressions  of  touch,  temperature, 
and  pain  from  the  opposite  half  of 
the  trunk  and  limlis.      Jn  the  outer  third  of  this  pari 
is  found  a  column  of  peculiar  structure  resembling 
the  substantia  gelatinoaa  of  the  posterior  horn  of  the 
spinal  cord,  and  in  this  column  terminate  the  fibres 
of  the  sensory  part   of  the  trigeminal  nervi 
3033  and  8084,  Pa),  winch  turn  downward  alter  en- 
tering the  pons  varolii,  and  terminate  at  different  levels 
in  the  pons  and  medulla  (see  Fig.  8085).     Thus  the  outer 
portion  of  the  formatio  reticularis  contains  the  sensory 
tract  from  the  face  of  the  same  side.      It  is  evident  from 
the  diagram,  that  a  lesion  which  involves  one  half  of  the 
formatio    reticularis    in   the  pons  and  medulla  will  pro- 
duce an  alternating  anaesthesia,  i.e.,  loss  of  sensation  on 
one  side  of  the  body,  and  on  the  other  side  of  the  face  and 
head  (lesion  al  B,  Fig.  8085).     Alternating  anaesthesia  is 
as  characteristic  a  symptom  of  lesions  of  the  formatio 
reticularis  of  the  pons  and  medulla,  as  alternating  paraly- 
sis is  of  lesions  in  the  motortractof  the  pons.     Iu  the 
upper  part  of  the  pons  the  sensory  tract  from  the  face 
crosses  the  median  line,  and  hence  a  lesion  in  the  forma- 
tio reticularis  in   the  upper  third  of  the  pons,  or  in  the 
crus  cerebri,  will  produce  a  unilateral  anaesthesia  (lesion 
at  A,  Fig.  8085),  (see  Fig.  8080,  IV,-.   IV  +).     A  lesion 
involving  both  halves  of  the  formatio  reticularis  will  pro- 
duce bilateral  seii-oiy  symptoms. 

It  is  evidenl  thai  a  lesion  of  any  extent,  either 
in  the  pons  or  medulla,  will  inevitably  destroy 
one  or  more  of  these  four  tracts,  and  consequent- 
ly w  ill  produce  serious  symptoms  of  wide  extent 
and  of  considerable  diversity. 

II.  The  Centres  I. vim;  in  the  Pons  and 
Medulla. — The  cranial   nerve  nuclei  lying  in 
the  pons  and  medulla  must  be  briefly  enumerated, 
since     lesions    affect     them.      They    are    located 
either  in  the  gray  matter  of  the  floor  of  the  fourth 
ventricle,  or  below  this  in  the  formatio  reticu- 
laris. 
Figs.  3038  and  3039  show  the  relative  position  of 
the  cranial  nerve  nuclei  in  the  pons  and  medulla  from 
the  fifth  to  the  twelfth,  inclusive. 

The  third  and  fourth  nerve  nuclei  and  roots,  to- 
gether with   the  effect  of  lesions  in  them,  have  been 
discussed  in  the  articles  en  Brain  Lesions  in  the  Cor- 
pora Quadrigemina,  and  on  *  Ophthalmoplegia  Externa. 
The  cranial  nerves  from  the  fifth  to  the  twelfth  may 
be  considered  in  two  categories  :  first,  the  motor  nerves  ; 
SO  'iid,  the  sensory  nerves. 

1.  T/n  motor  nerves  are  the  motor  branch  of  the  trige- 
minal which  supplies  the  muscles  of  mastication,  the 
abducens,  the  facial,  the  motor  portion  of  the  glosso- 
pharyngeal, and  of  the  vagus,  the  spinal  accessory,  and 
the  hypoglossal. 

Lesions  which  irritate  the  trails  from  the  conical  cen 
tres  to  these  nuclei,  or  lesions  in  their  vicinity  which 
cause  irritation,  maj  produce  spasm  of  the  muscles  sup- 
plied by  them.  Thus  Bpasm  of  the  jaw  (trismus),  with 
minding  of  the  teeth,  nystagmus,  conjugate  lateral  devia- 
tion Of  the  eyes,  spasm  of  the  face,  spa^m  of  the  throat 
'-.   longitudinally,    the  sensory    tract.      Tin     longitudinal       and  larynx,  and  spasm  of  the  tongue  may  occur  from 


Via.  30.33.— Section  through  Medulla.  (Wernicke,  X  4.)  p.  Pyramid  ;  J, 
lemniscus  or  interolivary  tract ;  o,  olive;  nif,  formatio  reticularis  J  Vn, 
ascending  root  of  trigeminal  nerve;  S,  auditory  root;  8e,  external  au- 
ditory nucleus;  Hi,  internal  auditory  nucleus:  mk,  upper  end  of  hypo- 
glossal nucleus ;  ci,  inferior  peduncle  of  cerebellum. 

posite  side.     A  unilateral  ataxia  may  indicate  a  lesion  in 
the  course  of  the  fillet. 

4.  The  Senmry  Tract,  which  transmits  sensations  of 
touch,  temperature,  and  pain  through  the  medulla  and 
pons,  is  in  the  formalin  reticularis.  This  portion  of  the 
medulla  and  pons  lies  just  beneath  the  gray  matter  of 
the  floor  of  the  fourth  ventricle,  behind  the  tracts  hith- 
erto described.  It  is  made  up  of  nerve-fibres  passing  in 
three  directions:  a,  transversely,  the  commissural  fibres 


Fio.  303-4.— Section  through  Medulla.  (Wernicke,  X  4.)  p.  Pyramid;  J, 
lemniscus 01  interolivary  tract:  </,  fibres  from  the  olive  which  cross 
the  raphe  and  pass  outward  and  backward  to  enter  the  inferiei 
bellar  peduncle,  or;  >>if.  formatio  reticulars,  in  which  2a,  the  deep 
nucleus  of  the  vagus  (nucleus  amblgau»),  lies;  i'«i,  ascending  root  of 
trigeminal  nerve;  l'J.  hypoglossal  nucleus  and  root  ;  .xr.  respirator; 
bundle  around  which,  in  the  tloor  of  the  ventricle,  the  vagus  nucleus 
and  bekra  which  the  vagus  rool  issues;  Bean  >v  nu- 

civi ;  in,  aacleus  ouneatua,  from  which  flbrea  paai  outward  and I  enter  cr. 

of  the  cranial  nerve  nuclei  ;  //.  from  the  nuclei  ventrad, 
the  fibres  of  the  cranial  nerve-roots  and  arciform  fibres  : 
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lesions  of  an  irritating  nature.     Such  are  small  haemor- 
rhages, small  areas  of  softening,  or  small  tumors  in  the 
pons  or  medulla.     Such  lesions  must  lie  in  or  near  the 
floor  of  the  fourth  ventricle, 
or  in  the  course  of  the  nerve- 
roots,    to     produce    these 
spasms.     A  review  of  recent 
literature  shows  that  they  are 
to  be  regarded  as  rare  symp- 
toms.    If  such  spasms  occur 
alone,  without  other  symp- 
toms, it  is   difficult  to 
determine    the    nature 
of  the  lesion,  or  to  de- 
cide that  the  spasm  is 
not  functional.     If  they  oc- 
cur in  connection  with  other 
symptoms  of  pons  or  medul- 
lary lesion,  they  are  valuable 
as  evidence  of  the  exact  posi- 
tion of  the  disease. 

Lesions  which  interrupt 
the  tracts  from  the  cortical 
centres  to  the  motor  nerve 
nuclei,  which  destroy  those 
nuclei,  or  which  interfere 
with  the  conduction  of  im- 
pulses along  the  nerve-root 
and   nerve-trunk,    will    pro- 

TlG.  3035.— The  Course  of  the  Sen-  duce  paralysis.  Paralvsis  of 
sory  Tract  in  Pons  and  Medulla.  tlle  muscles  of  mastication 
A.  Lesion  in  tegmentum  of  crus  .-.  .    *      f i„ 

cerebri,  or  upper  quarter  of  pons,  is  the  rarest  form  of  paraly- 
producing hemianaesthesia  of  the  sis.    Paralysis  of  the  external 

opposite   side:  B,  lesion   in  for-    rectus  muscle,  Or   of    the   fa- 

e"  cial  muscles  and  tongue,  are 
very  common.  Paralysis  of 
deglutition  or  of  the  vagus 
are  occasionally  met  with.  It  is  easy  to  determine  in  any 
case  whether  the  paralysis  is  due  to  lesion  of  the  central 
tracts,  or  to  lesion  of  the  nerve-nuclei.  In  the  first  case 
atrophy  does  not  follow  the  paralysis,  and  there  is  no 
change  in  the  electric  reaction  in  the  muscles.  In  the 
■second  case  atrophy  occurs  soon  after  paralysis,  and  is  ac- 


dulla,  producing  alternating  an- 


3FlG.  3036.— Section  through  Medulla,  Level  of  Sensory  Decussation. 
(Wernicke,  X  4.)  ft,  Nucleus  gracilis ;  fc,  nucleus  cuneatus  ;  from 
which  fibres  curve  around  the  central  gray,  and  then  decussate  and 
turn  upward  (cephalad)  in  the  interolivnry  tract,  I,  ft;  Va,  ascending 
root  of  the  trigeminal  nerve ;  ci,  inferior  peduncle  of  cerebellum,  of 
which  kn,  direct  cerebellar  column  of  the  cord,  is  a  part ;  Xf,  respira- 
tory bundle ;  XI,  medullary  nucleus  of  spinal  accessory  nerve  and  its 
root :  12,  hypoglossal  nucleus  and  root ;  mf,  formatio  reticularis ;  oi, 
olive. 

companied  by  a  reaction  of  degeneration.  But  the  latter 
symptoms  are  common  to  lesion  of  the  nerve-root  and 
trunk  as  well  as  to  lesion  of  the  nucleus,  hence  other 
symptoms  are  necessary  to  establish  a  diagnosis  of  a  lesion 


in  the  nucleus.  When  paralysis  of  the  muscles  supplied 
by  one  cranial  nerve  occurs  alone,  the  probability  is  in 
favor  of  a  peripheral  nerve-lesion,  e.g.,  a  meningitis  or 
tumor  on  the  base  of  the  brain ;  and  a  central  lesion  can 


Fig.  3037. — Section  through  Medulla,  Level  of  Motor  Decussation,  fit. 
Posterior  columns  of  spinal  cord  :  ft,  nucleus  gracilis  in  column  of 
Goll  ;  fc,  nucleus  cuneatus  in  column  of  Burdach  ;  tr,  tubercle  of  Ro- 
lando, where  posterior  horn  of  spinal  cord  merges  into  Va,  ascending 
root  of  V;  ks,  direct  cerebellar  column  ;  p,  pyramid  decussating  to 
reach  lateral  column ;  ca,  ant.  cornu  of  cord  ;  ale,  antero- lateral  col- 
umn of  cord. 

only  be  thought  probable  when  an  implication  of  other 
muscles  in  the  domain  of  other  nuclei  ensues. 

Paralysis  of  the  external  rectus  is  so  common  that  it 
requires  some  attention.  It  is  usually  due  to  a  lesion  on 
the  base  of  the  brain  outside  of  the  pons,  involving  the 
sixth  nerve.  It  may  be  due  also  to  lesion  in  the  pons 
between  the  nucleus  of  the  sixth  nerve  and  the  exit  of  the 
root  (see  Fig.  3031).     In  both  cases  there  will  be  a  perma- 


— -  TS 


Fig.  3038. — Diagram  showing  the  Position  of  the  Cranial  Nerve  Nuclei 
upon  the  Floor  of  the  Fourth  Ventricle  (Erb).  v  to  xii  nuclei ;  J*  to  XII, 
cranial  nerves  ;  V.  median  of  V,  V,  motor  nucleus  of  V",  ascending  root 
of  V;  VIII,  inner  nucleus  of  VIII;  VIII',  outer  nucleus;  VIII", 
VIII'".  lateral  nuclei  of  Vfll ;  27,  middle  cerebellar  peduncle:  3,  in- 
ferior cerebellar  peduncle ;  "2,  superior  cerebellar  peduncle  ;  4,  eminen- 
ter  teres  ;  5,  stria?  acu»ticse  :  (i,  ala  cinerea. 

nent  deviation  of  the  eye  inward  and  an  inability  to  turn 
it  outward,  with  contraction  of  the  pupil.  But  abducens 
paralysis  may  also  be  due  to  a  lesion  of  the  abducens 
nucleus  in  the  pons.     In  such  cases  there  is  the  added 
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m  tnptom  "i  Inability  to  perform  conjugate  movemenl  of 
both  eyea  toward  the  side  oJ  the  lesion,  and  a  permanent 
deviation  of  both  eyea  to  the  opposite  Bide.  Hut  this 
deviation  doea  not  prevent  the  voluntary  act  of  con- 
vergence of  both  eyea  to  a  near  point.  Lastly,  abducena 
paralysia  ma]  be  due  to  lesione  in  the  pons,  or  between 
the  pons  and  the  cortex,  in  tin-  course  of  the  tract  con- 
veying voluntary  Impulses  from  the  cortez  to  the  sixth 

nerve   nucleus.      Sueli    lesions  will    interfere  with    volun- 

tary  conjugate  movement  of  both  eyes  to  one  side,  viz.. 
toward  tin-  Bide  whose  abducena  is  paralyzed.     Hut  since 

Mich  a  lesion  may  lie  in  the  pona  after  the  decussation  of 
this  tract,  or  in  the  cerebrum  before  its  decussation,  it  can- 
not he  said  thai  the  deviation  is  uniformly  either  toward 
or  away  from  the  lesion.  In  this  case  there  is  no  perma- 
nent deviation  oi  the  eyes  to  either  side  ;   for  the  abducens 

nucleus  being  uninjured,  it  maintains  the  tone  of  the  ex- 
ternal rectus  muscle,  and  during  rest  the  eyes  are  found 
directed  forward.     If  a  lesion  in  the  course  of  the  central 

tract  is  of  an  irritative  nature,  however,  it  may  cause 
forced  motions  of  the  eyes  by  .sending  impulses  to  the 


Fio.  303!).— Diagram  showing  Relative  Extent  and  Position  of  the  Cranial 
Nerve  Nuclei  In  the  Pona  and  Medulla.  Sagittal  Section  t  Erb),   l't<>  A//, 

nuclei  :  AM'.  A' 17/,  roots  .if  I'.  17/.  I',  sensory  nucleus  mar  raphe  ; 
1'',  motor  nucleus  ;  r",  ascending  root  of  I'.  ><f.  knee  of  facial  root 
curving  around  17.  nucleus  ;  On,  superior  olive  J  0,  olive;  /'.</.  pyra- 
midal tract;  l'y,  Kr,  decussation  ;   Kk,  nucleus  gracilis. 

VI  nucleus.  Under  these  circumstances  there  will  be 
conjugate  deviation  of  both  eyes  toward  the  side  of  the 
abducena  paralysis.1   The  .act  of  conjugate  movement  may 

also  be  interfered  with  without  paralysis  of  the  abducena 
nerve  That  act  is  governed  by  the  VI  nerve  nucleus,  or 
by  a  special  nucleus  in  its  immediate  vicinity  as  yet  un- 
determined. It  involves  an  innervation  of  one  external 
rectus  muscle  and  of  the  opposite  internal  rectus  muscle. 
Hut  the  internal  rectus  muscle  derives  its  innervation  from 
the  third  nerve.  A  crossed  connection  must  therefore  be 
maintained  between  the  abducens  of  one  Bide  and  the 
OCUlo-motOrius   of   the   other   side.      This    connection    is 

maintained  by  means  uf  the  posterior  longitudinal  fas 
ciculus  (Figs,  3026  to  8082,  W).  A  lesion  in  the  pons  in 
tin     COUrSC   of   this    bundle  will   interfere  wit  h  t  he  act    of 

conjugate  movemenl  without  paralyzing  either  abducens 
or  oculo-motor  nerve  alone.  In  none  of  the  cases  men- 
tioned is  voluntary  convergence  of  the  eyea  to  a  point 

suspended.  These  conditions  may  be  understood  by  re- 
ference to  Pig,  8040. 


A  very  extreme  contraction  of  the  pupils  is  mentioned 
as  a  symptom   in  cases  of  sudden  lesion  of  the  pons.     It 

has  not  been  explained. 
Paralysis  of  the  facial  muscles  is  very  common,  but  is 

usually  due  to  lcsj,,ns   j,_    t],,.  nerve  outside  of  the   po 
The  symptoms  w  Inch  are  produced  when  the  facial  nerve- 
root  or  its  nucleus  ate  invaded  in  the  pons,  resemble  those 
of  Bell's  palsy  ;  for  all  the  facial  muscles  are  affecb 
and  an  atrophy  with  reaction   of  degeneration   ens 
The  situation  of  the  lesion  in  the  pons  can  only  be  deter- 
mined when  other  symptoms  of  [ions  disease,  such  its  al- 
ternating paralysis  (Fio.  3029)  an-  present. 

Paralysis  of  the  motor  portion  of  the  glo&SO  pilar 

nerve,  with  dysphagia  or  difficulty  of  swallowing,  i-  a 

not  infrequent  symptom  of  pons  disease.      It  occurs  after 

sudden  lesions,  such  as  haemorrhage  or  embolism,  also  as 
the  result  of  tumors,  and  most  frequently  of  all  in  pro- 
gressive bulbar  paralysis. 

Paralysis  of  t],e  motor  and  vaso-motor  mechanisms, 
governed  by  the  vagus  nerve,  is  a  constant  symptom  of 
disease  in  the  lower  part  of  the  pons  and  in  the  medulla. 


Fig.  3040. — The  Innervation  of  the  Muscles  of  the  Eye.  (After  Hunnins, 
Zur  Symptomatologie  dei  BrUekenorkrankungen.)     P,  pons  varolii: 

III,  oeulo  motor  nuclei,  with  Ki  nerve  to  left  internal  rectus,  and  Ri' 
to  right  internal  rectUR;  VI,  abducens  nuclei,  with  Re  nerve  to  left 
externa]  rectus,  and  Be'  to  right  external  rectus:  tract  from  cortex 
to  VI  conveys  voluntary  impulses  of  coniugate  deviation  of  the  ■ 
tract  from  VI  to  III  unites  the  action  of  one  external  rectus  with  the 
opposite  internal  rectus  ;  ('.  centre  for  convergence  of  the  eyes  which 
is  Independent  of  vi  and  i<  actually  in  oonna  tioo  with  the  corti 
Independent  tracts  not  shown  ;  A.  situation  of  a  lesion  in  the  cerebrum 
producing  loss  of  voluntary  conjugate  deviation  of  the  eyes  to  the 
right  :  H.  situation  of  a  lesion  in  the  twins  producing  loss  of  -voluntary 
conjugate  deviation  of  the  eye-  to  the  left  :  ('.  situation  of  lesion  in  the 
pons  in  the  posterior  longitudinal  bundle,  causing  paralysis  of  con- 
jugate motion  to  the  right :  I),  situation  of  a  lesion  in  the  pons  in  the 
posterior  longitudinal  bundle,  and  involving  the  VI  nucleus,  causing 
loss  of  conjugate  motion  to  the  left,  with  permanent  deviation  of  the 
eyes  to  the  right. 

Arrest  of  respiration  and  heart-action,  from  lesion  of  this 
nucleus,  is  the  cause  of  sudden  death,  which  so  frequently 
attends  sudden  lesions  in  the  medulla  and  pons.  When 
the  lesion  is.  however,  of  a  slowly  progressive  nature 
(tumor,  sclerosis  about  a  haemorrhage),  symptoms  of  irri- 
tation may  occur  from  gradual  invasion  of  the  pneumo- 
gastric  centres.  Projectile  vomiting  :  slow,  or  very 
rapid,  or  intermittent,  irregular  pulse  :  dyspnoea  :  Un- 
voice ;  polyuria  and  glycosuria,  are  symptoms  which 
have  been  ascribed  to  such  lesions.  The  two  last  named 
symptoms  have  been  associated  with  tumors  in  the  lower 
part  of  the  medulla.-  and  upper  part  of  the  spinal  cord, 
which  have  involved  the  fibres  from  the  vaso-motor  cen- 
tre on  their  way  downward  to  their  exit  from  the  cord  at 
the  eighth  cervical  segment.  The  intramedullary  nu- 
cleus of  the  spinal  accessory  nerve  is  so  closely  adjacent 
to  that  of  the  vagus,  that  they  are  usually  involved  to- 
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gether,  when  difficulty  of  respiration  and  articulation  en- 
sues. When  the  spinal  portion  of  the  nerve  is  affected, 
spasms  of  the  neck  occur  ;  but  this  symptom  is  charac- 
teristic of  meningeal  affections,  and  has  not  been  ob- 
served in  central  lesions. 

An  affection  of  the  hypoglossal  nerves  or  their  nuclei 
is  very  frequently  observed  in  medullary  disease,  partly 
because  the  nerves  pass  through  the  middle  of  the  med- 
ulla, and  partly  because  their  nuclei  are  large.  If  the 
lesion  produces  irritation  of  one  nucleus,  fibrillary  twitch- 
ings  and  spasm  in  one-half  of  the  tongue  may  be  caused. 
It  is  more  usual  to  find  paralysis  than  spasm,  in  which 
case  the  tongue,  when  protruded,  will  deviate  toward  the 
paralyzed  side,  and  will,  therefore,  point  toward  the  le- 
sion. But  when  the  tongue  is  affected  by  disease  in  the 
medulla,  it  is  not  unusual  for  both  halves  to  be  involved, 
and  then  it  is  found  that  the  power  of  protruding  it  is 
suspended,  and  motions  in  the  mouth  are  also  difficult. 
Hence  talking,  chewing,  and  swallowing  are  interfered 
with.  An  electric  examination  in  these  cases  will  dem- 
onstrate the  reaction  of  degeneration  in  the  intrinsic  mus- 
cles of  the  tongue,  and  prove  that  the  lesion  is  medullary, 
and  not  cerebral.  Anarthria  or  dysarthria,  i.e.,  imperfect 
articulation,  is,  according  to  Nothnagel,  a  frequent  and 
important  symptom  of  medullar}'  disease. 

2.  The  Sensory  Nerves  of  the  pons  and  medulla  are  the 
trigeminal,  the  auditory,  and  the  glosso-pharyngeal.  Le- 
sions which  affect  the  trigeminal  nerve  and  produce  an- 
sesthesia  of  the  face,  have  already  been  considered. 
Trophic  disturbance  of  the  eyeball  has  not  yet  been  ob- 
served in  cases  of  lesion  of  the  trigeminal  root  or  nucleus. 
The  auditory  nerve  is  occasionally  affected  in  diseases  of 
the  pons  and  medulla.  Two  sets  of  symptoms  are  then 
produced  :  one  referable  to  the  implication  of  the  fibres 
conveying  auditor}'  impressions,  the  other  due  to  the  ir- 
ritation or  destruction  of  fibres  concerned  in  the  sense  of 
equilibrium.  Deafness  has  been  observed  in  pons  disease 
on  the  side  of  the  lesion,*  and  is  probably  due  to  destruc- 
tion of  the  auditory  fibres  passing  inward  to  the  inner 
auditory  nucleus  on  the  floor  of  the  fourth  ventricle,  or 
to  an  implication  of  that  nucleus  (see  Fig.  3033).  The 
central  course  of  the  auditory  tract  is  believed  to  be  as 
follows  :  From  the  inner  and  outer  auditory  nuclei  fibres 
cross  the  median  line  in  the  corpus  trapezoides  (Fig.  3032, 
ct)  to  the  opposite  superior  olive,  thence  turn  upward 
with  the  lemniscus,  pass  beneath  the  corp.  quad.  post,  in 
the  lower  lemniscus  (Fig.  3026,  V),  thus  reach  the  inter- 
nal geniculate  body,  from  which  a  tract  passes  outward 
through  the  lower  posterior  part  of  the  internal  capsule 
and  corona  radiata  to  the  temporal  lobe  of  the  brain  (Figs. 
3025,  3033).  The  course  of  this  tract  has  been  traced  by 
anatomists,  and  has  not  yet  been  confirmed  by  patholog- 
ical observation.  Lesions  at  any  part  of  it  should  pro- 
duce deafness  in  one  ear.  Disturbance  of  equilibrium 
may  occur  from  lesions  in  the  lateral  portion  of  the  pons, 
if  such  lesions  interrupt  the  part  of  the  auditory  nerve 
conveying  such  sensations  to  the  cerebellum.  This  part 
of  the  auditory  nerve  passes  either  directly  into  the  cere- 
bellum through  the  inferior  peduncle,  or  terminates  in 
the  external  auditory  nucleus,  which  is  connected  by 
fibres  with  the  cerebellum  (Figs.  3031,  3032  e,  ci ').  Ver- 
tigo, which  is  a  frequent  symptom  of  pons  lesion,  and 
rotatory  movements  of  the  body  toward  one  side,  which 
is  an  occasional  symptom  of  pons  disease  when  the  lesion 
involves  the  lateral  portion  of  the  pons,  and  the  inferior 
and  middle  cerebellar  peduncles,  are  probably  due  to  an 
involvement  of  this  portion  of  the  auditory  nerve  in  the 
lesion.  The  rotatory  movement  is  probably  due  to  a  vol- 
untary attempt  to  correct  a  subjective  sense  of  motion. 
The  patient  really  suffers  from  vertigo,  and  thinks  that 
he  is  turning  or  falling  toward  one  side ;  he  therefore 
tries  to  prevent  this  falling  by  turning  toward  the  other 
side.  The  symptom  may  be  so  serious  that  such  rota- 
tory movements  are  constantly  kept  up  until  the  patient 


*  It  is  recorded  in  five  cases  in  twenty-six.  In  other  cases  it  may  have 
been  present,  tmt  was  not  recorded.  Starr :  The  Sensory  Tract  in  the 
Central  Nervous  System,  Jour,  of  Ment.  and  Nervous  Disease,  July, 
1684. 


dies  of  exhaustion.  The  patient  turns  toward  the  side 
opposite  to  the  lesion  (?). 

The  sensory  portion  of  the  glosso-pharyngeal  nerve  re- 
ceives the  sensations  of  taste,3  and  in  two  cases  in  which 
its  nucleus  has  been  involved  a  loss  of  taste  has  occurred. 
This  symptom  is  so  rarely  elicited  that  it  is  not  known 
whether  lesions  elsewhere  in  the  pons  or  medulla  will 
produce  it. 

The  Vaso-motor  Centre. — Lesions  in  the  upper  half  of 
the  medulla  produce  marked  vaso-motor  symptoms.4 
They  consist  of  a  general  vaso-motor  paralysis  with  flush- 
ing of  the  surface  and  sensation  of  heat,  and  of  abnormal 
sweating.  The  vaso-motor  centre  is  bilateral,  and  each 
centre  controls  the  circulation  on  the  same  side  of  the 
body.  Lesions  in  its  area  are  so  likely  to  cause  sudden 
death  that  but  few  cases  can  be  found  in  which  it  was 
affected  (eight  cases  in  my  collection).  But  the  symp- 
toms of  a  vaso-motor  character  are  to  be  looked  for  in  any 
case  of  medullary  lesion,  and  when  such  symptoms  are 
limited  to  one  lateral  half  of  the  body,  and  are  associated 
with  other  symptoms  of  bulbar  disease,  they  are  valuable 
as  signs  of  the  situation  of  the  lesion. 

There  are  a  few  general  symptoms,  which  have  been 
not  infrequently  observed  in  pons  disease,  which  require 
mention.  General  convulsions  is  the  most  constant  of 
these.  The  majority  of  sudden  lesions  (haemorrhage, 
embolism)  in  the  pons  are  ushered  in  by  general  convul- 
sions, followed  by  coma.  Nothnagel  established  the  fact 
that  in  animals  irritation  of  the  pons  produces  general 
convulsions,  and  hence  authors  have  spoken  of  a  convulsive 
centre  in  the  pons.  It  is  hardly  warrantable  to  hypothe- 
cate such  a  centre.  But  it  is  probable  that  lesions  in  the 
pons  arc  capable  of  producing  general  convulsions  by 
irritating  the  motor  tracts  which  pass  through  it.  This 
is  borne  out  by  the  fact  that  when  the  lesion  is  a  tumor 
or  a  sclerosis,  i.e.,  a  gradually  increasing  lesion,  convul- 
sions do  not  occur.  Headache,  disturbance  of  vision, 
vertigo,  and  psychical  changes  have  been  frequently  ob- 
served in  connection  with  diseases  of  the  pons  and  me- 
dulla, but  they  are  to  be  ascribed  to  changes  in  the  circu- 
lation or  internal  cranial  pressure,  and  not  to  any  special 
local  lesion. 

It  is  evident  from  this  review  that  the  symptoms  of 
lesions  of  the  pons  and  medulla  are  very  numerous,  very 
complex,  and  very  various,  in  accordance  with  their  ex- 
tent and  the  manner  of  their  occurrence.  The  symptoms 
in  bulbar  paralysis  are  very  different  from  those  of  soft- 
ening from  embolism.  And  as  almost  every  case  so  far 
recorded  has  differed  from  every  other  in  important  par- 
ticulars, it  is  necessary  to  study  carefully  and  fully  all 
the  symptoms  occurring  in  any  case  of  central  lesion.  If 
the  cranial  nerves  are  involved,  or  if  there  is  present 
alternating  paralysis  or  anaesthesia,  the  possibility  of  pons 
or  medullary  disease  must  be  considered,  and  an  investiga- 
tion of  the  various  symptoms  here  detailed  should  not  be 
neglected.  M.  Alien  Starr. 

1  See  Report  of  Clinical  Society.  Lancet,  March  18,  1887. 

2  Archiv  fur  Psychiatrie,  xiii.,  s.  (i58.  U.  S.  671. 

3  C.  L.  Dana  :  Jour.  Nerv.  and  Ment.  Dis.,  xiii.,  65,  1886. 

4  M.  A.  Starr  :  The  Sensory  Tract  in  the  Central  Nervous  System, 
Jour.  Nerv.  and  Ment.  Diseases,  xi.,  July,  1884;  also.  Vasomotor  Neu- 
roses, Pepper's  System  of  Medicine,  vol.  v. 

POPLAR  BUDS  (Pevplier,  Codex  Med.).  The  buds 
of  the  European  Black  Poplar.  Popvlvs  nigra  Linn., 
order,  Salicacem,  a  good-sized  tree,  closely  related  to  the 
Lombardy  Poplar  frequently  seen  in  the  older  parts  of 
this  country  as  an  introduced  tree.  The  black  poplar  is 
also  sparingly  present  in  New  York  and  elsewhere  as  a 
naturalized  plant.  Poplar  buds  are  one  or  two  centime- 
tres long,  less  than  half  as  thick,  slender,  pointed,  brown, 
and  shining,  externally  covered  with  a  resinous  varnish, 
and  have  an  agreeable  balsamic  odor.  They  contain  es- 
sential oil,  resin,  salicin,  a  nearly  related  sweet  substance, 
popuiin,  and  coloring  matters,  called  chrysin  and  teclo- 
chrysin. 

The  therapeutic  value  of  Poplar  is  probably  small. 
It  has  some  popular  reputation,  given  internally,  in 
rheumatism  and  phthisis,  but  is  mostly  used  as  an  in- 
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lie  hi  df  a  pleasant,  soothing  ointment  of  mildly  stim- 
ulating propei  I 

Allied  Plants.—  a  Dumber  of  other  poplars  have 
similar  resinous  buds,  which  are  frequently  used  as  Bub- 
Minnie  for  lin  above  our  so-called  "  Balm  of  Gilead," 
Populus  balmmifera,  var.,  t>  for  the  order,  Bee 

8  Ml\. 

Aii  nil  Dm  us.  —  Si-i-  Benzoin,  Balsam  of  Tolu, 
etc.  !i'.  P.  Bo 

POPPY,  RED  (Bhoeadas  Petala,  Br.  Ph.j  Coquelieot, 
Codex  .Med. i.  The  petals  of  this  showj  European 
puppy  are  employed  to  a  slight  extent  in  the  form  of 
a  red  m  nip,  of  little  or  no  medicinal  value,  but  of  fine 
appearance,  and  occasionally  prescribed  as  a  vehicle.  It 
lias  been  sufficiently  noticed  under  Allied  Plant*  in  the 
article  Orn  m.  W.  J'.  Bolles. 

PORTAL  SYSTEM,  RELATIONS  OF,  TO  PATHOL- 
OGY AND  THERAPEUTICS.  We  do  not  believe  that 
in  works  un  the  Practice  of  Medicine,  or,  bo  far  us  our 
observations  extend,  in  the  instructions  given  to  Btu- 
dciiis  al  the  dissecting  tables  or  in  lecture-rooms,,  the  im- 
portant relations  uf  the  portal  system,  its  bearings  upon 
pathology,  therapeutics,  and  the  materia  medica,  arc 
sufficiently  emphasized.  The  marvellous  absorption  by 
the  venous  radicles  of  multifarious  articles  of  food  and 
of  medicines,  whether  fluid  or  solid,  mild  or  powerful, 
the  far-reaching  effects  of  porta]  obstruction,  the  rich 

quality  of  the  blood  after  it  has  left  the  liver,  these  have 
not  had  Sufficient  stress  laid  upon  them. 

Few  arc  told,  furthermore,  that  the  "pulmonary  ar- 
tery" is  in  part,  if  we  consider  its  contents,  a  misno- 
mer. It  is  an  artery,  because  it  goes  from  the  heart  and 
has  valves  only  at  its  origin.  It  is  a  vein,  inasmuch  as 
it  carries  all  the  venoue  blood  collected  from  everypor- 
tion  of  the  system  ;  bul   this  blood,  again,  is  not  strictly 

venous,  and   though    not   yet   vitalized    by  the  Oxygen   of 

the  lungs,  it  has  been  enriched  by  all  the/'"'""/  which 
entered    the  liver   after   it    had    been   subjected   to   gastric 

digestion,  plus  the  changes  wrought  upon  this  blood  in 

the  liver  itself.  Its  contents  are.  therefore,  used  up  Ve- 
nous blood  mixed  with  highly  nutritive  elements  which 
are  essential  to  sustain  and  invigorate  the  whole  or- 
ganism. 

The  term  "  pulmonary  vein  "  is  still  more  markedly  a 
misnomer.  It  is  no  vein  at  all.  except  only  that  it  goes 
to  the  heart  ;  it  carries  the  richest,  anil  most  highly  vital- 
ized arterial  blood  in  the  body  of  man,  upon  the  Very 
eve  of  its  distribution,  and  prepared  to  satisfy  every  need 
of  his  system  ;  it  possesses  tlie  elements  for  the  produc- 
tion of  heat  and  force,  il  can  mend  or  make  bone,  mus- 
cle, nerve,  and  supply  the  pabulum  for  t  he  exercise  of  Vo- 
lition, thought,  and  intellect.  .Most  of  these  qualities  and 
this  power  it  derives  from  contributions  made  by  organs 
comparatively  tar  removed,  namely  the  "portal  veins.'' 

These  an-  facts  patent,  it  is  true,  to  every  intelligent 
physician,  only  not  sufficiently  considered  or  enforced. 

Let  Us,  then,  briefly  review  the  subject  in  sonic  of  its 
practical  bearings  ;  and  when  the  portal  vessels  are 
pointed  out  or  referred  to,  let  the  student  not  simply 
lie  able  to  cite  their  origin  and  names,  but  let  him  real- 
ize fully  their  true  position  and  importance  in  the  econ- 
omy, whether  healthy  or  morbid. 

The  liver,  the  largest  gland  or  blood-making  and 
blood  purifying  organ    in  the  body,  lies   in   the  very  path 

midway  between  tin-  stomach  and  intestines  and  the 
heart  and  lungs.  All  the  veins  coming  from  the  stom- 
ach and  intestines,  with  scarcely  an  exception,  unite  in 
oue  trunk  and  go  into  the  liver;  and  this  was  therefore 
called  by  the  ancients  (who  understood  its  importance) 
the  portal  vein  (vena  porta;),  the  great  gateway  or  portal 

of  entrance  into  the  system.  It  might  well  have  been 
distinguished  as  the  "grand  trunk.''     The  reason  for  the 

high  importance  of  this  centra]  canal  is  that  it  carries  a 

rich  stream  of  nutritive  matter  into  the  heart  of  the  sj  S- 
'.n,.  But  there  are.  besides,  physiological  considera- 
tions connected  with  it.  and  some  diseases  with  the  pro- 
duction of  which  this  canal   is  so  intimately  concerned 


that  we  must  invite  attention  to  an  explanation  of  their 
relations. 

The  intestines  of  an  adult  of  ordinary  size, though  packed 
away  in  a  very  small  space,  are  over  thirty  -six  feet   |< 
or  six   to  eight  times  the  length  of  the  holly,  and   pos 

about  fourteen  thousand  square  inches  of  surface.  They 
consist  of  an  enormous  glandular  apparatus-  _  anil 

excreting,  bul  possessing  n<>  special  absorbent  vessels.* 
Over  the  entire  stomach  and  intestines,  throughout  their 
whole  length,  there  circulate  countless  myriads  of  -,. 

(the  gastric,  Superior  and  interior  mesenteric,  and 
hemorrhoidal),  subdividing,  ramifying,  and  encircling 

their    walls — but  these   veins  never   penetrate   through 

their  coats,  nor  w  iili  open  mouths  dip  into  their  interior. 
Through  the  walls  of  these  \eins.  though  at  their  origin 
infinitely  small,  is  carried  by  imbibition — as  water  or 
Other  fluid  will  pass  through  the  insensible-  pores  of  a 
meinbraiH — all  the  food  which  has  been  swallowed,  and 
which  the  solvent  juice,  of  the  mouth,  stomach,  and 
upper   intestines    i  those   of   the    stomach    being  strongly 

acid)  have  tii<j<*tni  and  prepared  for  the  nourishment  of 

the  body.  We  say  that  all.  every  portion  of  this  highly 
nutritious  material  (save  oils  and  fatty  matters),  upon 
which  our  life  depends,  having  penetrated,  by  en 
motic  action,  into  the  interior  of  these  numerous  aud 
widely  disseminated  congeries  of  veins,  which  converge 
into  one  channel  (the  portal  canal),  is  carried  direct!;, 
the  liver.  We  can  compare  these  veins,  thus  tilled  with 
nutritive  material,  to  the  countless  rills  which  How  from 
mountain,  plain,  and  valley,  draining  a  wide  extent  of 
country,  and  gathering  the  elements  of  fertility  from 
every  quarter,  till  they  unite  in  one  full  .stream,  to  pour 
into  the  ocean  their  rich  and  various  st< 

When  these  products  of  stomach  and  intestinal  diges- 
tion reach  the  liver,  they  undergo  certain  other  digestive 
changes  which  we  need  not  describe  in  detail,  saying 
only  that  the  starchy  matters  contained  in  the  food, 
acted  on  by  the  diastase  of  the  saliva  and  pancreatic  juice 
and  changed  to  dextrine  and  Sugar,  are  further  con- 
verted in  the  liver  into  glycogen,  a  body  allied  to  the 
dextrines,  and  again  reconverted  into  sugar — which  latter 
is  serviceable  in  heating  the  body.    The  materials  derived 

from  flesh,  meats,  etc..  which  have  been  already  digested 

ill  the  stomach  and  intestines,  go  to  make  up  the  ele- 
ments of  the  blood;  they  furnish  what  Sir  William  Gull, 
of  St.  Bartholomew's  Hospital,  aptly  calls  the  "  raw- 
material  of  the  blood."  They  then  pass  out  of  the  liver 
to  the  vena  cava  ascendciis.  to  reach  the  heart,  from 
whence  they  are  sent  to  the  lungs  (that  they  may  be  ex- 
posed, by  a  similar  endosmotic  action,  to  the  action  of 
the  air),  to  lie  again  returned  to  the  heart.  But  before 
the  blood  has  left  the  liver,  bile  has  been  extracted  fri  in 
il,  a  portion  of  which  is  retained  in  its  proper  reservoir, 
the  gall-bladder,  while  a  portion  finds  its  way  back  into 
the  intestines,  to  assist,  after  its  own  special  manner,  in 
the  intestinal  digestion  ;  in  conjunction  with  the  pancre- 
atic fluid,  it  breaks  up  and  cmulsionizes  fatty  materials 
of  the  food — which  ultimately  pass  into  the  thoracic 
duet,  anil  reach  the  heart  by  a  different  channel. 

So  that  even  the  most  uninstructed  need  not  be  told 
now  that  those  veins  which  go  to  the  liver,  as  described 
above,  are  not,  strictly  speaking,  veins,  like  the  rest  of 
the  veins  in  the  body,  carrying  dark,  used-up  blood  to 
the  heart,  as.  with  a  single  exception  all  the  veins  do. 
These  portal  veins  contain  some  of  the  very  richest  ma- 
terial in  the  body,  gathered,  as  we  have  shown,  from  the 
food  which  man  has  swallowed  to  gratify  his  natural 
and  proper  wants  or  his  greediness.  If  he  habitually 
takes  too  much  food,  the  liver  is  overtaxed  as  well  as  the 


*  In  M.  Poster's  Text-book  <>f  Physiology,  third  Fnulish  edition. 
1880,  in  Bays  "t  the  enlzanoe  of  the  chyle  int..  the  lacteal-:  "Tho 
lacteal  begins  as  a  club-shaped  o.r  bifurcate)  lymphatic  itpace  lying  in 
the  centra  of  the  villus,  and  connected  with  the  smaller  lymphatic  q 
.1  the  adenoid  tissue  around  ii  :  it  opens  below  into  tin-  submt 
lymphatia  plexus  from  which  the  lacteal  vessels  spring.  .  .  .  That 
tin-  Bnel]  divided  fal  does  pass  from  the  intestine  through  tin-  epithelial 
envelope  of  the  villus,  Into  the  adenoid  tissue,  and  so  into  the  lacteal 
chamber,  is  certain,  but  much  discussion  has  arisen  as  t"  the  exact 
mechanism  of  the  transit."  So  whether  there  i*  true  absorption  or 
-  i-  uncertain. 
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stomach,  and  lie  becomes  overfat,  or  suffers  from  en- 
largement of  the  organ,  from  dyspepsia,  indigestion, 
headaches,  etc. 

It  must  be  remembered  that  all  this  rich  contribution 
made  by  the  stomach  and  intestines  to  the  veins  which 
penetrate  the  liver  is  not  only  food  of  every  variety  and 
description* (with  the  exceptions  made),  digested  flesh  or 
fish,  bread,  vegetable  substances,  fruits,  sweet  sugary 
matters,  grains,  etc.,  but  besides  these,  all  the  fluids  we 
drink  take  the  same  course,  and  enter  the  liver  with  the 
other  digested  substances.  These  drinks  may  be,  and  are, 
water,  spirits,  wines,  syrups,  and,  be  it  observed,  any- 
thing capable  of  solution  by  the  juices  of  the  stomach,  or 
dissolved  in  the  spirits,  wine,  or  water,  namely,  poisons 
or  medicines — whether  fluid  or  solid,  mineral  or  vegeta- 
ble, powders  or  liquids — all,  save  oily  and  fatty  substances, 
pass  straightway  to  the  liver.  A  glass  of  wine  or  a  cup 
of  tea  which  has  been  swallowed,  and  which  affects  the 
head  in  half  a  minute,  or  the  kidney  in  a  very  brief 
space  of  time,  has  passed  through  this  portal  vein,  and 
has  entered  the  liver  to  reach  the  heart.  Anything  that 
the  wine  may  contain,  medicines  or  poisons,  ingredients 
of  any  kind — beneficial  or  hurtful — all  take  the  same 
route  through  the  liver. 

We  can  now  readily  understand  the  vast  importance 
of  this  great  gland,  or  viscus,  in  the  economy  of  the  sys- 
tem, and  what  it  has  to  do,  whether  healthy  or  diseased, 
with  our  food,  our  drink,  our  nourishment,  or  our  cure; 
for  we  depend  upon  it  for  health  and  strength,  as  well  as 
for  transmitting,  and  to  a  certain  extent  modifying,  al- 
most all  the  remedial  agents  which  the  physician  in  his  best 
judgment  deems  necessary  for  the  cure  or  relief  of  the  sick. 

In  this  preliminary  narration  of  facts,  which  we  hold 
to  be  essential  to  any  proper  understanding  of  the  sub- 
ject, we  have  also  to  state,  that  both  the  stomach  and  in- 
testines, and  the  liver  reciprocally  react,  in  turn,  upon 
each  other;  and  when  the  rules  of  life  or  the  teach- 
ings of  common  sense  are  violated,  or  when  disease  in- 
vades one  of  these  organs,  the  other  is  liable  to  suffer 
through  means  of  this  very  circulatory  arrangement — 
this  inter-dependence  which  we  have  been  describing. 
Thus,  a  catarrh  of  the  stomach  and  intestines,  causing 
the  pouring  out  of  a  large  amount  of  mucus,  or  a  dys- 
entery (a  flux  accompanied  with  pus  and  disorganized 
blood)  may  impair  or  poison  the  blood  which  goes  to  the 
liver.  Or,  on  the  other  hand,  if  the  liver  is  diseased,  en- 
larged, or  congested,  it  fails  to  give  passage,  as  in  health, 
to  the  blood,  and  to  the  rich  material  which  is  taken  to 
it  by  the  veins — its  channels  of  entrance  or  exit  are 
blocked  up  ;  the  blood  flows  back,  and  the  venous  con- 
tents regurgitate,  we  may  say,  upon  the  already  diseased 
or  the  healthy  stomach  or  intestines,  causing  congestion 
of  them,  deranging  their  proper  functions,  and  giving  rise 
to  repletions,  to  indigestions,  to  looseness  of  the  bowels, 
to  dysentery,  or  other  disturbance. 

We  may  add  that  the  spleen  also  suffers  if  the  liver  is 
blocked  up,  for  the  only  other  veins  which  goto  the  liver 
with  the  gastric  and  intestinal  veins  are  those  which  come 
from  the  spleen.  So  this  organ  is  similarly  liable  to  be 
affected  by  obstructive  diseases  of  the  liver. 

Besides  colds  (catarrhs),  dysenteries,  and  congestions 
of  the  stomach  and  intestines,  which  are  caused  or  in- 
creased by  diseased  conditions  of  the  liver,  we  must  call 
attention  to  the  extreme  lower  portion  of  the  bowels — 
the  rectum  and  fundament.  These  parts  of  the  bowel  are 
very  richly  supplied  with  (valveless)  veins,  of  which  the 
superior  hemorrhoidal  enters  the  portal  canal  and  goes 
to  the  liver.  They  bleed,  consequently,  when,  in  trying 
to  make  their  way  through  this  organ,  their  path  is  ob- 
structed ;  the  blood  in  them  flows  back,  engorges,  swells 
up  the  vessels  of  the  lower  intestines,  and  we  have  bleed- 
ing piles.  We  can  readily  understand,  then,  why,  though 
the  lower  bowels  and  rectum  are  far  removed  from  the 
liver,  they  sympathize  with  that  organ  ;  and  how  such 
medicines  as  calomel,  sanguinaria,  podophyllum  resin, 
taraxacum,  soda,  Epsom  salts,  etc.  (which  act  upon  the 
liver  and  intestines  by  stimulating  their  secretions  and 
then  emptying  them)",  relieve  dysenteries,  colds  of  the 
stomach  (catarrhs),  haemorrhoids,  or  other  intestinal  dis- 


eases caused  by  congestion  or  engorgement,  or  arising 
from  whatever  influences. 

Medicines,  or  local  means  also,  which  act  specially  in 
emptying  the  lower  bowels,  aloes,  Epsom  salts,  etc.,  the 
application  of  leeches,  enemata,  etc.,  naturally  have  the 
power  of  relieving  plethora  or  engorgements  of  the  liver. 
If  the  heart,  especially  the  right  chambers,  or  the  lungs 
are  diseased  or  congested,  the  liver  is  unable  to  empty  it- 
self properly, so  that  it  sympathizes  alsowith  these  organs. 

Dr.  L.  F.  Warner,  of  Boston,  contends  that  portal 
congestion,  as  a  clinical  fact,  always  "  intensifies,  if  not 
causes,  pelvic  congestion,"  and  he  advises  medicines  act- 
ing on  the  liver  to  relieve  the  uterus.  In  this  he  is  sus- 
tained by  Dr.  Montrose  Fallen.  It  appears  to  the  writer 
that  the  uterine  organs  discharge  their  venous  blood 
much  more  fully  through  the  vena  cava  ascendens,  and 
thus  escape  much  complication  with  the  liver.  In  Gross's 
Journal,  as  far  back  as  1859,  it  was  stated  that  sterility  in 
women  was  often  dependent  upon  fissure,  haemorrhoids, 
and  disease  of  the  rectum,  because  of  their  mutual  rela- 
tions with  the  uterus — both  organs  being  supplied  with 
blood  from  the  internal  iliac  artery,  and  with  nerves  from 
the  sacral  plexus.  We  argue  that  the  uterus  is  not  materi- 
ally emptied  by  the  hasmorrhoidal  or  mesenteric  veins. 

The  tendency  among  many  physicians,  and  especially 
the  laity,  to  ascribe  the  origin  of  many  ailments  to  the 
liver  is,  we  believe,  not  ill-founded,  when  we  consider  its 
numerous  relations,  its  liability  to  be  the  seat  of  morbid 
or  malignant  growths,  to  be  disturbed  by  excesses  in  eat- 
ing and  drinking,  by  alternations  of  temperature,  by  the 
effects  of  protracted  high  temperatures,  by  the  alternate 
congestions  caused  by  exposure  to  malaria,  and  the  gas- 
troenteric and  splenic  complications  through  the  route 
of  the  portal  veins,  to  which  reference  has  been  made. 

It  is  our  opinion  that  to  the  existence  of  gastro-duo- 
denal  irritation  (no  true  inflammation  being  present)  are  to 
be  ascribed  "gastric  remittent  fevers,"  which  we  have 
claimed  to  be  a  distinct  disease.  Uncomplicated  gastric 
remittent  fevers  can  occur  on  the  highest  mountain  pla- 
teaus where  not  a  whiff  of  malaria  exists.  We  believe 
also  that  when  fevers  of  malarial  origin  are  "  remittent," 
or  "continued,"  and  not  "intermittent,"  it  is  because  of 
the  gastro-duodenal  and  hepatic  irritation  ;  i.e. .  a  malarial 
remittent  is  an  intermittent  plus  gastro-enteric  or  gastro- 
hepatic  irritation  which  is  the  ever-present,  de  facto, 
cause  of  the  continuous  abnormal  temperature— the  py- 
rexia.  The  malarial  element  is  responsible  only  for  the 
cold  stage  and  the  periodicity.  There  are  bilious  remit- 
tents, called  so  because  the  liver  is  especially  implicated 
in  addition  to  the  gastro-duodenal  tract.  We  never  hear 
of  a  bilious  intermittent.  In  pure  intermittents  there 
are  no  gastro-enteric  or  gastro-hepatic  complications  (save 
only  enlargement  of  the  liver  and  spleen  after  repeated 
chills),  and  hence  for  the  cure  of  these  quinine  or  ar- 
senic alone  suffices  ;  whereas  for  the  relief  of  the  contin- 
ued or  remittent  forms  other  remedies  are  required  to 
reduce  the  irritation  (or  inflammation),  such  as  altera- 
tives, revulsives,  antipyretics,  cold  applications,  etc.,  and 
this  sustains  the  correctness  of  the  Hippocratic  maxim, 
"  Naturam  morborum  curationes  ostendunl." 

F.  Peyre  Porcher. 

PORTER  SPRINGS.  Location  and  Post  Office,  Denver, 
Arapahoe  County,  Col. 

Ai  i  ess. — By  carriage,  from  Denver  across  the  Platte 
River. 

Analysis  (Professor  E.  J.  Mallett,  Jr.).— One  pint, 
contains : 

Grains. 

Carbonate  of  soda 0. 726 

Carbonate  of  magnesia    0.1 24 

Carbonate  of  lime    1.285 

Chloride  of  sodium 0.666 

Chloride  of  magnesium 0.142 

Sulphate  of  potassa 0.037 

Sulphate  of  soda    3.442 

Sulphide  of  sodium 0.23S 

Silicate  of  soda 0.112 

Oxide  of  iron  0.187 

Ammonia trace 

Total 6.S59 


781 


Porter  Spring! 

I'i.M-  Hoi  i<iii. 


REFERENCE   HANDBOOK    OF   THE    MEDICAL   SCIEN1  ES 


I  in  RAP]  i   in     PbOPBBTIES       Thia   is   an  alkaline    wa- 
ti  i  containing  Bulphatea  ami  an  appreciable  amounl  of 

iron.      Jl  Bbould  arl  a-  an  ellicieiit  tonic. 

There  an-  hotels  and  baths  at  the  sprin 

G.  Il  /'. 


PORTLAND.  ME.  The  accompanying  chart,  repre- 
senting tin-  climate  of  the  city  of  Portland,  Me.,  and  ob- 
tained from  the  Chief  Signal  Office,  in  Washington,  is  here 
introduced  for  convenience  of  reference.  A  detailed  ex- 
planation of   this  chart,  and  of   the  other  similar  charts 


OlimaU  of  Portland,  Me.—LatittuL    hi    89',  Longitudt    7"    15'.   -Period  of  Observations,  January  1, 1872,  to  Dee* 
81,  1888.-  ERevation  of  Plaa  of  Observation  about  th<  Sea-level,  25  feet. 
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published  in  the  Handbook,  is  given  in  the  article  en- 
titled Climate,  where  also  the  reader  will  find  suggestions 
as  to  the  besl  method  of  using  these  charts. 

Incidentally  il  may  be  well  to  remark,  thai  a  compari- 
son made  between  the  data  of  this  chart  and  those  of 
the  chart    ne.xl    following,    \i/..   that  for  Portland,    Ore., 

will  demonstrate  the  contrast  existing  between  the  cli- 
mates of  the  eastern  and  western  sides  of  the  North  Am- 
erican coin  incut.  Portland,  Ore.,  lies  nearly  two  degrees 
farther  north   than    Portland,    Me.,   yd    its   mean   winter 

temperature  is  no  less  than  fifteen  and  one  half  degrees 

warmer  than  is  thai  of  its  D esake  On  the  A  l  Ian  tic  coast, 

is  within  one  degree  of  being  as  warm  as  that  of  Nor- 
folk, Va.  tsee  article  (lid  Point  Comfort  and  Newport 
News),  and  is  about  ten  degrees  warmer  than  thai  of 
New  Fork  City,  <)n  the  other  hand,  the  summer  ai 
Portland,  Ore.,  is  slightly  cooler  than  at  Portland.  Me., 
is  aboul  seven  degrees  cooler  than  thai  of  New  Fork 
i  "w\  and  almost  exactly  the  same  as  that  of  .Montreal. 


The  ranee  of  temperature  is  decidedly  less  at  the  former 
than  it  is  at  the  latter  station.  (See  Columns  C,  I),  E, 
F,  and  J.)  The  rainfall  is  much  greater,  the  relative 
humidity  is  higher  (especially  in  winter),  and  the  Dumber 
of  cloudy  days  is  much  greater  (especially  in  winter)  at 
Portland  on  the  Pacific  than  at  Portland  on  the  Atlantic. 
The  greal  cloudiness  of  the  Oregon  winter  weather  is  a 
feature  of  the  climate  not  characteristic  of  any  other  part 
of  the  United  States  except  the  Pake  Region  and  St. 
Lawrence  Valley  District.  (See  charts  of  Rochester  and 
of  Burlington.  | 

In  short,  the  reader  who  is  at  all  familiar  with 
the  geography  of  climate,  will  observe  a  close  resem- 
blance between  the  climatic  conditions  characteristic  of 
Portland,  Ore. ,  and  those  prevailing  alone  the  western 
coasl  of  the  European  continent.  The  temperatures  of 
the  Oregon  coast  are  strongly  suggestive  of  those  found 
throughout  Northwestern  Europe.  The  annual  distribu- 
tion of  the  rainfall  is  also  in  marked  contrast  to  that 
prevailing  on  our  Atlantic  coasl  and  throughoul  the 
greater  part  of  our  territory  ;  and  the  almost  rainless 
summer,  with  heavy  winter  rainfall,  is  a  feature  of  cli- 
mate in  which  the  ( Iregon  coast  resembles  the  Mediter- 
ranean basin  rather  than  the  more  northerly  parte  of 
Europe.  An  exact  parallel  bit  ween  the  Pacific  coast 
climates  of  this  continent  and  the  Atlantic  coast  climates 
of  the  European  continent,  cannot  be  drawn:  a  general 
resemblance  between  the  two.  however,  exists,  and  a 
i  unlikeness  in  both  to  those  climates  which  are 
found  on  our  Atlantic  seaboard,  or,  in  fact,  anywhere 
throughoul  the  United  States  east  of  the  Rocky  .Moun- 
tains.' ']].  Ii. 

PORTLAND.  ORE.    The  chart  on  opposite  page,  re- 
presenting the  climate  of  the  city  of  Portland,  Ore.,  and 

obtained  from  the  chief  Signal  cilice,  in  Washington, 
is  lure  introduced  for  convenience  of  reference.  A  de- 
tailed explanation  of  this  chart,  and  of  the  Other  similar 
charts  published  in  the  11  indboox,  is  given  in  the  article 
entitled  Climate,  where  also  the  reader  will  find  sug- 
gestion.-, as  to  the  best  method  of  using  these  charts. 

//.  li. 
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Climate  of  Portland,  Oregon. — Latitude  45"  32',  Longitude  122°  43'. — Period  of  Observations,  November  1,  1871,  to  Decem- 
ber 31,  1883. — EU  nation  of  Place  of  Observation  above  the  Sea-level,  27  feet. 
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POST-MORTEM  EXAMINATIONS.  Synonyms.— Au- 
topsy, necropsy  ;  Latin,  Autopsia  cadaver ica,  sectio,  ob- 
ductio  ;  Fr.,  nicropsie,  autopsie  cadaverique  ;  Ger.,  Leich- 
enschau,  Section,  Obductio.  An  examination  of  the  body 
after  death,  to  investigate  the  condition  of  the  various 
parts  of  the  body,  to  note  any  changes  in  the  organs, 
and  to  determine  as  far  as  possible  the  cause  of  any  such 
changes. 

General  Considerations. — An  article  intended,  as 
this  is,  to  aid  the  general  practitioner  in  making  a  post- 
mortem examination  would  fall  short  of  the  mark  were 
it  to  give  simply  the  various  cuts  to  be  made  in  order  tc 
expose  and  permit  of  the  examination  of  the  different  or- 
gans. While  it  would  be  out  of  the  question,  in  a  hand- 
book, to  detail  all  the  possible  alterations  in  the  viscera, 
and  the  method  of  their  recognition,  yet  there  are  several 
points,  apart  from  the  question  of  the  cuts  to  be  made, 
which  deserve  attention. 

The  sooner  after  death  an  autopsy  is  made  the  better, 
as  putrefactive  changes  modify  the  appearances  of  patho- 
logical as  well  as  of  normal  organs. 

In  case  an  autopsy  is  to  be  held,  the  undertaker  should 
be  requested  to  postpone  the  injection  of  any  embalming- 
fluid  until  the  examination  has  been  made,  as  the  preserv- 
ative fluids  modify  considerably  the  appearances,  owing 
to  the  coagulation  of  albumen  and  the  alteration  of  color 


produced  thereby.  If  for  any  reason  the  autopsy  is  to  be 
made  late,  it  is  desirable,  where  this  is  possible,  to  have 
the  body  kept  on  ice. 

What  shall  the  physician  take  to  the  house,  and  what 
may  he  rely  on  finding  there  ?    He  should  take  .« 

instruments,  twine,  a  sponge,  and    a  rubber        /mk 
sheet  a  yard  square.     The  fewer  instruments      JJIIB 
he  can  get  along  with  the  better  ;   there  is  less 
to  carry  ;  fewer  to  soil,  and  less  liability  of 
leaving  any  behind. 

One  needs  a  stout  knife  from  seven  to  nine 
inches  in  length,  of  which  half  belongs  to  the 
handle,  half  to  the  blade.  The  blade  should 
be  from  three-quarters  of  an  inch  to  an  inch 
and  a  quarter  in  width,  varying  according  to 
the  length  (Fig.  3041). 

Also  a  sharp-pointed  scalpel  and  a  medium- 
sized  pair  of  scissors.     A  pair  of  small,  probe- 
pointed  scissors,  as  represented  in  Fig.  3042, 
is  very  useful,  though  not  absolutely  necessary. 
One  needs  also  a  pair  of  forceps  (Fig.  3043) 
and   a   large    needle    (a    sail- 
needle  that  can  be  bought  at 
a    hardware-store    for  a  few 
cents  will  answer  the  purpose). 
Two  other  instruments,  not 
absolutely    essential,    though 
very  convenient,  are  the  cos- 
totome  (Fig.  3044),  a  stout  pair 
of  shears  for  cutting  the  ribs 
when   calcified,   and   the    en- 
terotome  (Fig.  3045),  a  pair  of 
long-handled   scissors  having 
one  blade  terminating   in   a 
rounded,  hooked  end,  used  in  fio.  3041. 
opening  the  intestines. 

This  outfit  will  serve  for  any  autopsy 
in  which  the  brain  and  cord  are  not  to 
be  removed. 

To  open  the  head,  a  saw  (Fig.  3046),  a 
chisel  (Fig.  3047),  and  a  hammer  having 
the  handle  terminate  in  a  hook  (Fig. 
3048)  are  necessary. 

For  removing  the  spinal  cord,  a 
chisel  known  as  a  rachitome  (Fig.  3049)  is  very  useful, 
though  the  ordinary  straight  chisel  will  answer  the  pur- 
pose. 


Fig.  3042. 
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One  of  the  firs)  requisites  in  an  autopsj  made  in  a  pii 
vate  house  is  cleanliness,  and  in  noway  (a  this  bo  much 
;iidt'il  as  bj  li'i\  iipj  a  good  Bponge  .  a  medium  sized,  Boft, 
lamb's-wool  Bponge  is  tbe  best.  The  physician  should 
never  rely  on  finding  this  article  at  the  li < >i i-<-.  but  should 
take  one  with  bim.  Aiterthe  autopsj  it  can  be  washed 
with  soap  and  water,  and  Is  then  ready  for  use  al  the 
nexl  autopsy.  The  bettci  tbe  quality  of  the 
Bponge  the  longer   ii  ^^ i  1 1  last  and  the  better 

wink  il  vv  ill  do. 

Ai  the  house  there  can  be  obtained  the  fol- 
low ing  articles :  I  ialf  a  dozen  newspapers,  sev 
eral  pieces  of  old  cotton  cloth,  a  slop-pail,  and, 
if  there  be  no  running  water,  a  pitcher  of  water. 

The  physician  cannot  be  too  careful  to  avoid 
wounding  the  feelings  of  tbe  family  in  the 
house  where  the  autopsy  is  made.     A  room  left 

in  a  slate  of  Confusion,  01'  the  Boiling  Of  carpet, 
el)  ail's,  or  utensils  with  drops  of  blood,  in  it  only 

gives  offence  to  the  friends,  hut  often  prevents 
the  careless  physician   getting  permission  for 

autopsies  in  the  future,  as  the  family  tire  very 
likely  to  give  their  neighbors  an  account  of  Dr. 
A.'s  slovenliness. 

In  making  an  autopsy  in  a  private  house,  it 
is  often  necessary  to  alter  the  position  of  table, 
chairs,  or  the  like.      Before  any  change  is  made, 
I    it  should  be  the  duty  of  the  physician  to  take 
mental  note  oJ  the  arrangement  of  articles  in 

the  room,  in  order  that,  when  the  autopsy  is  finished, 
everything  may  he  restored  to  its  former  place. 

Ail  articles  required  in  making  the  examination  should 
be  obtained  before  the  autopsy  is  begun. 

The  body  will  lie  found  either  upon  a  bed,  with  or 
without  a  board  under  it,  or  upon  an  undertakers'  frame 
set  on  horses,  or  in  an  ice  box.  In  any  of  these  positions 
the  examination  can  be  made  without  moving  the  body, 
unless  the  head  is  to  be  opened,  which  cannot  be  done 
with  the  body  in  an  ice-box  except  the  head  be  raised 
and  supported  above  the  level  of  the  box. 

The  clothing  covering  the  trunk  should  be  torn  down 
the  middle  line,  in  front,  and  drawn  to  either  side. 
Newspapers  should  then  be  lucked  in  at  the  sides  of  the 
bodj  .  helical  h  Ihe  head  and  over 
the  pubeS,  so  aS  to  cover  the  i  lol  h- 
ing,  but  to  leave  exposed  the  whole 
anterior  surface  of  the  trunk  from 
the  chin  to  the  pubes.  Should  anv 
fluid  be  spilled    later,    it    will    fall 

u] the    paper    and    not    soil    the 

clothing. 

The  rubber  sheet  should  be  spread 
out    OH    the    11 '    near    where    the 

operator    stands;   the    slop-pail    is 

to  he  placed  Upon  it  ;  the  sponge 
should  be  moistened  and  lie  laid 
near  Ihe  hand,  ready  for  instant  use  ; 

the  instruments  arc  to  be  placed 
upon  a  newspaper  spread  out  upon 
the  thighs  of  the  corpse.  All  ap- 
pliances are  lo  be  made  ready  be- 
fore any  cutting  is  done.  ( >nce  a 
beginning  is  made,  ihe  performer's 
hands  become  so  hi ly  that  noth- 
ing can  be  touched  later  without 
soiling. 

The  physician  should  examine 
his  hands  carefully  with  reference 
to   ihe  presence  of  cuts  or  abrasions 

ot  any  sort,  [f  there  be  anv .  they  should  be  covered  with 
contractile  collodion.  Do  not  use  flexible  collodion;  it 
is  likely  io  peel  oil'  during  the  autopsy.  While  perform- 
ing  the   autopsy  the  operalor   should  be  carctul    to   avoid 

scratching,  cutting,  or  pricking  his  hands.  If  there  is  a 
BU8picion  in  his  mind  of  a  wound  received,  it  is  best  to 
wash  and  examine  the  place  at  once.  The  man  who  per- 
forms .-in  autopsy  may  wall  apply   to  himself  Spenser's 

liie,    "(it     hurl     unvvisl    most    daunger    doth    redound." 

Any  wound  should  he  thoroughly  washed,  sque<  zed,  dis- 
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infected,  and  covered  with  collodion.  The  writers  ex- 
perience leads  him  to  believe  that  specialists  jn  patholog- 
ical anatomy,  having  their  hands,  as  they  do.  almost, 
daily  in  contact  with  dead  h< 
are  tar  less  liable  to  infection 
from  scratches  or  cuts  than  are 
those  w  ho  only  occasionally  make 
an    autopsy.      Hence    ihe  greater 

Importance  of  care  in  this  respect 
on  the  part  of  the  general  practi- 
tioner. 

Every  autopsy  should  be 
thorough,  and  should  be  made 
according  to  some  definite  meth- 
od. The  physician  ought  always 
to  bear  in  mind  the  fact  that  an 
autopsy  once  made  is  made  for 
till  time.    There  is  no  going  back, 

its  there  is  to  the  bedside,  for 
further  examination  in  regard  to 
obscure  points.     Whatever  is  to 

be  observed  lini-1  be  observed 
before  the  physician  leaves  the 
house.  Further,  when  organs  or 
parts  are  separated  in  the  di- 
tion  their  relations  are  lost. 
Hence  the  importance  of  noting 
certain  points  before  organs  have 
been  removed  or  their  relation  to 
other  parts  lost.  A  proper  order 
in  the  various  steps  in  an  autopsy 
is  of  the  lirst  consequent 

That  method  is  obviously  the 
best  by  means  of  which  the  most 
will  be  discovered  and  the  least  overlooked.  Nothing 
but  practical  experience  can  determine  such  a  method, 
and  the  one  given  here  is  that  which  has  been  found  by 
repeated  trials  to  give  the  best  results.  It  is  essentially- 
the  method  taught  by  Virchow  and  his  pu- 
pils. 

Method  ot-  making  a  Post-moktem  Ex- 
amination.— An  autopsy  consists  of  two 
parts— the  external  examination  or  inspec- 
tion and  the  internal  examination.  In  a 
medico-legal  autopsy  the  inspection  is  of  the 
first  importance,  in  the  ordinary*  autopsy 
inspection  should  consist  in  noting  the  size, 
development,  and  nutrition  of  the  body. 
Under  the  head  of  nutrition  the  amount  of 
subcutaneous  adipose  tissue  and  the  size  of 

the  muscles  should  be  observed,  the  former 
by  pinching  up  a  fold  of  the  skin.  The  pres- 
ence or  absence  of  rigor  mortis,  the  degree  of 
lividity  of  the  dependent  portions,  should  be 
noted.     Among  the  common  abnormalities 

are  variations  in  the  color  of  the  skin,  (edema 
of  subcutaneous  connet  tive  tissue,  localized  or 
diffuse,  and  localized  lesions  of  many  kinds. 
A  greenish  discoloration  of  the  abdomen,  if 
present,  should  always  lie  noted,  as  it  indi- 
cates that  putrefactive  changes  have  begun, 
and  this  fact  may  modify  the  interpretation 
of  appearances  observed  in  the  internal  or- 
gans. 

I nli  rmil  Examination.  —  In  the  majority  of 
autopsies  performed  by  the  general  practi- 
tioner ihe  examination  is  limited  to  the  thorax 
and   abdomen.      In    case    the    head    is    to    be 

opened  it  should  be  done  before  the  thorax, 
Otherwise  much  of  the  blood  in  the  veins 
will  have  escaped  through  the  divided  supe- 
rior cava  and  a  correct  determination  of  the 
amount  of  blood  originally  in  the  brain  can- 
not be  made.  The  spinal  cord  is  best  re- 
moved after  the  brain,  but  before  the  thoracic 
and  abdominal  eav  itics  are  opened,  especially  in  a  private 

house,  because  of  ihe  Boiling  which  is  sure  to  take  place 
from  escape  of  blood  from  the  latter  cavities,  if  they  have 
been  lirst  examined,  when  the  body  is  turned  on  its  face. 
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The  best  order  of  procedure,  then,  is  brain,  spinal  cord, 
thoracic  and  abdominal  organs.  Inasmuch  as  the  thorax 
and  abdomen  only  are  examined  in  the  majority  of  cases, 
the  method  of  doing  these  will  be  given  first,  then  the 
method  of  examination  of  brain,  and  finally  of 
the  spinal  cord. 

The  character  of  the  incisions  made  in  an 
autopsy  is  the  opposite  of  that  of  an  ordinary 
dissection.  In  a  dissection  one  uses  the  point 
of  a  scalpel  held  like  a  pen,  the  fingers  and 
wrist  alone  being  moved.  The  point  of  the 
knife  describes  the  arc  of  a  circle,  thus  mak- 
ing a  series  of  irregular  nicks.  Although  such 
cuts  are  well  adapted  to  the  isolation  of  parts 
in  an  anatomical  dissection,  3'et  they  are  the 
worst  possible  cuts  for  removing  organs  and 
displaying  the  interiors,  requiring  much  time 
and  leaving  an  irregular,  hacked  surface.  The 
cuts  to  be  made  in  au  autopsy  are  long,  sweep- 
ing ones,  using  the  whole  cutting-edge  of  a 
large  knife  held  firmly  in  the  fist  in  a  line  with 
the  forearm  ;  the  wrist  should  be  kept  immov- 
able, the  elbow-  and  shoulder-joints  alone  being 
moved.  In  this  wa)r  one  may  rapidly  make 
large  incisions  having  smooth  surfaces  and  a 
straight  bottom. 

One  oilier  point  is  worthy  of  mention.     All    FlG  3()47 
parts   should   be   put  upon   the  stretch  when 
they  are  incised  ;  but  put  them  upon  the  stretch  first, 
then  cut.     Never  try  to  seize  and  cut  at  the  same  time, 
as  one  is  in  this  way  liable  to  cut  one's  self. 

To  examine  the  thorax  and  abdomen,  take  the  large 
knife  already  described  (Fig.  3041),  grasp  it  firmly  in  the 
fist,  make  an  incision  in  the  middle  line  anteriorly,  be- 
ginning at  the  sternal  notch  and  ending  at  the  pubes, 
The  knife  should  be  held  parallel  to  the  body,  so  that 
its  whole  cutting-edge  is  brought  into  use.  Over  the 
sternum  the  incision  should  be  carried  to  the  bone ;  over 
the  abdomen  to  a  depth  varying  with 
the  thickness  of  the  abdominal  wall, 
going  nearly  but  not  quite  through 
it. 

It  is  best  to  carry  the  long  primary 
incision  to  the  left  of  the  umbilicus, 
so  as  to  avoid  the  round  ligament. 
Next,  by  means  of  several  short  cuts 
carry  the  incision  through  the  ab- 
dominal wall  at  the  tip  of  the  sternum, 
making  it  long  enough  to  admit  two 
fingers.  Insert  the  fore  and  middle 
fingers  of  the  left  hand  into  this  in- 
cision, and  make  strong  upward  and 
outward  traction  on  the  right  half  of 
the  abdominal  flap.  This  serves  the 
double  purpose  of  drawing  away  the 
flap  from  the  intestines,  thereby  les- 
sening the  risk  of  cutting  them,  and 
it  puts  the  abdominal  wall  upon  the 
stretch,  permitting  of  its  easier  inci- 
sion. Now  complete  the  cut  through 
the  abdominal  wall  to  the  pubes. 

Next  divide  the  pyramidales  mus- 
cles at  their  attachment  to  the  pubes  ; 
this  allows  of  a  greater  lateral  with- 
drawal of  the  flaps,  and  gives  better 
opportunity  for  the  examination  and 
removal  of  the  abdominal  organs. 
In  some  countries  it  is  customary  to 
make  transverse  counter-incisions  in 
fig.  3048.  fbe  alKjominal  wall  from  the  umbili- 

cus outward.  This  is  a  bad  practice.  It  is  unnecessary 
so  far  as  room  is  concerned,  and  there  is  the  disadvantage 
of  increased  mutilation,  more  sewing,  and  greater  liabil- 
ity of  leakage. 

While    the  long  primary  incision  is  being  made  the 

operator  should  have  the  sponge  ready  to  absorb  any 

fluid  that  may  escape.     If  there  be  much  fluid  in  the 

abdominal  cavity,  it  should  be  removed  at  this  stage. 

The  next  step  in  the  autopsy  is  to  determine  the  posi- 
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tion  of  the  arch  of  the  diaphragm.  To  do  this,  insert 
the  right  hand,  palm  upward,  beneath  the  ribs  ;  pass  it 
along  the  inner  surface  of  the  ribs  until  the  highest 
point  of  the  diaphragm  is  reached,  remembering  to  go, 
on  the  right  side,  to  the  outside  of  the  falciform  ligament 
of  the  liver.  Put  the  forefinger  of  the  left  hand  upon 
the  external  surface  of  the  thorax  corresponding  to  the 
position  of  the  fingers  inside.  Withdraw  the  right  hand 
and,  beginning  at  the  clavicle,  count  downward  ribs 
and  interspaces  until  the  finger  of  the  left  hand,  pre- 
viously placed  on  the  outside,  is  reached.  This  gives  the 
position  of  the  arch.  Its  usual  position  is  the  fourth 
rib  on  the  right,  and  the  fourth  interspace  or  fifth  rib 
on  the  left.  It  is  lowered  when  the  lung  is  solidified, 
and  when  there  is  fluid  or  gas  in  the  pleural  cavity.  The 
fluid  or  gas  may  be  so  abundant  as  to  bulge  the  dia- 
phragm downward.  (To  determine  presence  of  gas  in 
pleural  cavity,  see  later.) 

The  next  step  is  the  removal  of  skin  and  muscle  from 
the  anterior  surface  of  the  thorax,  so  as  to  lay  bare  the 
sternum,  cartilages,  and  bony  ribs  for  a 
distance  of  two  to  three  inches  outside  the 
articular  line. 

The  abdominal  flap  is  seized  in  its  up- 
per part  by  the  left  hand,  and  turned  for- 
cibly outward  ;  by  doing  this  the  rectus 
abdominis  at  its  point  of  origin,  the  lower 
margin  of  the  ribs,  and  the  attachment  of 
the  diaphragm  are  exposed.  The  heel  of 
the  blade  of  the  large  knife  is  now  placed 
upon  the  origin  of  the  rectus,  and  by 
means  of  a  single  sweeping  stroke,  car- 
ried just  above  the  lower  border  of  the  ribs, 
the  rectus  and  the  diaphragmatic  attach- 
ments are  severed.  Then  seize  the  flap  a 
little  higher  up,  turn  it  forcibly  outward 
so  as  to  put  the  muscles  on  the  stretch, 
and  divide  the  parts  which  have  been 
made  tense.  Continue  the  cuts  in  like 
manner  until  the  ribs  on  the  right  side  are 
exposed,  removing  all  the  muscle  with 
the  flap  so  as  to  leave  the  ribs  clean.  Re- 
peat the  process  on  the  left  side.  Then 
expose  the  sterno-clavicular  articulation 
by  dividing  subcutaneously  the  tissues 
that  cover  it. 

Before  removing  the  sternum  a  general 
inspection  of  the  abdominal  cavity  should 
be  made,  to  note  whether  there  be  an  in- 
crease in  the  amount  of  the  serous  fluid 
normally  present,  or  abnormal  contents, 
for  making  the  cursory  examination  at  this  stage  of  the 
autopsy  is  that  if  there  be  fluid  in  either  of  the  pleural 
cavities,  some  of  it  will  be  likely  to  escape  into  the 
peritoneal  cavity  on  removal  of  the  sternum  ;  hence  it 
would  be  impossible  to  determine  later  whether  fluid 
found  in  the  abdominal  cavity  was  there  originally  or 
had  come  from  the  pleural  cavity. 

If  pneumothorax  is  suspected,  the  presence  of  gas  in 
the  pleural  cavity  should  be  determined  at  this  stage  of 
the  autopsy.  It  is  best  done  by  making  a  double  fold 
of  the  skin  flap  over  the  anterior  portion  of  the  thorax  on 
the  suspected  side.  Water  is  poured  into  the  space  be- 
tween the  folds,  making  a  little  pool.  The  sharp-pointed 
scalpel  is  now  driven  through  the  muscle  of  an  intercos- 
tal space,  where  the  water  lies,  and  the  effect  noticed.  If 
there  be  gas  in  the  pleural  cavity,  it  will  escape  by  bub- 
bling through  the  liquid  ;  otherwise  the  water  will  disap- 
pear through  the  opening.  One  must  not  mistake  the 
collection  of  gas  from  putrefactive  changes  in  the  pleural 
cavity  for  gas  which  has  collected  during  life.  If  pics 
ent  from  putrefaction,  it  will  be  double-sided,  and  there 
will  be  other  evidence  of  putrefactive  changes  in  the 
tissues. 

The  sternum  is  now  to  be  removed.  This  is  done  by 
opening  the  sterno-clavicular  articulation,  and  dividing 
the  cartilages  of  the  ribs  about  one-eighth  of  an  inch 
from  their  junction  with  the  bony  ribs.  "  The  knife  to  be 
used  is  the  small  pointed  scalpel  already  described.     The 
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guide  in  the  position  of  the  Bterno  i  lai  icular  articulation 
is  the  tendon  of  the  sternal  attachment  of  the  sterno-cleido- 
mastoid  muscle  [nsert  the  knife  above  the  clavicle  about 
< itn  inch  outside  this  tendon  ;  then  by  an  up  and  down 

tion  divide  the  Bofl  parts  till  the  tendon  la  reached; 

turn  the  knife  bo  as  to  enter  the  joint;  then  follow  the 
joinl  in  a  Bemicircle,  with  thi  down  motion 

of  the  knife,  not  ti  far  as  its  vertical 

direction  is  concerned,  for  the  plane  of  the  joinl  is  a  con- 
stantly varying  one;  hence  the  importance  of  holding 
the  knife  loosely  in  the  fingers  and   letting  it  taki 
own  course.     Do  not  remov<  after  the  joint  has 

been  opened,  bul   continue  th»  outward  along 

the  under  border  of  the  clavicle  foraninch  outside  the 

nt,  then  turn  the  knife  al  right  angles  to  its  former 
position  ; 1 1 1 •  1  ciii  i!i  In  opening  the  sterno-cla 

vicular  joint,  care  should  be  taken  not  to  carry  the  point 
of  the  knife  below  the  inner  pari  of  the  joint,  as  the 
in  i dnate  vi  ins  lie  beneath  and  are  liable  to  be  cut. 

The  costal  cartilages  are  to  be  cut  in  the  place  indicated 
above  bj  a  quick,  forcible  stroke  vvith  the  scalpel,  the 
In  1 1  of  the  knife  striking  upon  the  next  rib  below  as  the 
blade  incises  the  rib.  In  this  way  the  blade  is  prevented 
from  going  too  deeply,  and  thereby  injuring  the  lung. 
All  the  cartilages  having  been  divided,  the  Bternum  is 
to  in  depressed  below  the  level  of  the  bony  ribs  and  the 
intercostal  muscles  cut,  the  knife  being  held  parallel  to 
the  ribs  to  avoid  cutting  the  lung.  Remove  the  sternum 
b\  lifting  its  lower  end  up,  cutting  the  attachments  of 
the  diaphragm  to  it,  and  also  the  tissues  of  the  anterior 
mediastinum,  keeping  as  close  as  possible  to  the  posterior 
surface  of  the  Bternum  so  as  to  avoid  opening  the  pericar- 
dium.    When  the  under  surface  of  the  sterno-clavicular 

joinl  is  reached  some  difficulty  will  he  experienced  in 
removing  the  sternum,  owing  to  the  resistance  offered  by 
the  linn  ligaments  of  the  joint,  bu1  by  prying  the  ster- 
num outward  these  ligaments  are  put  upon  the  stretch, 
and  can  then  be  readily  cut  with  the  point  of  the  knife. 

The  Bternum  having  been  removed,  a  general  view  of 
the  anterior  mediastinum  should  be  taken,  especially  with 
reference  to  the  presence  of  serous  fluid  or  pus  iu  its 

meshes. 

Although  the  heart  is  the  first  organ  of  the  thorax  to 
be  examined,  yet  the  pericardium  should  not  be  opened 
until  a  cursory  view  of  the  pleural  cavities  has  been  taken 
with  reference  to  the  presence  of  fluid  :  for  here,  as  in  the 
peritoneal  cavity,  fluid  present  may  have  come  from  the 
pericardium,  if  that  be  first  opened. 

Open  the  pericardium  by  seizing  the  anterior  portion 
of  the  parietal  layer  with  the  forceps  and,  lifting  it  up 
(if  there  he  adhesion  of  the  pericardial  surfaces,  as  a  re- 
sult of  earlier  inflammatory  processes,  it  will  he  made 
apparent  by  the  inability  to  raise  the  anterior  portion  of 
pericardium),  nick  it  with  the  scissors;  cut  upward  as 
far  as  the  reflection  of  the  pericardium  upon  the  aorta; 
then  cut  downward  to  the  right  and  also  tow  aid  the  apex. 
The  incision  will  have  the  form  of  an  inverted  Y.  Lift 
up  the  heart  and  note  the  contents  of  the  pericardium 
and  its  character  (serum,  fibrin,  pus,  blood).  Also  note 
the  appearance  of  both  pericardial  surfaces.    Examine  the 

heart  with  reference  to  its  size,  shape,  and  the  contrac- 
tion of  its  walls.  Then  open  the  f  our  cavities  of  the  heart 
in  situ,  to  determine  the  character  and  amount  of  their 
contents.  The  method  is  as  follows;  Let  the  heart  list 
upon  the  palm  of  the  left  hand,  with  the  thumb  upon 
the   upper  surface;   turn   the   heart  toward  the  left;   this 

will  make  prominent  tin  righl  auricle,  and  will  bring  into 

view  the  superior  and  interior  cava'  where  they  join  the 
auricle.      Make  an  incision  into  the  auricle  at  right  angles 

to  the  cava?.     Next  turn  the  heart  hack  to  its  former  posi 

tion  ;  lift  the  thumli  from  the  anterior  surface  and  inci-e 
the  right  ventricle   by  a  cut  parallel  and  close  to  its  right 

border,  remembering  not  to  cam  the  cut  to  the  apex,  as 

this  i-    formed  by  the   left  ventricle  only.      Open  the  left 

venti  icle  bj  an  incision  along  the  left  border  a  little  to  the 
righl  Of  and  parallel  to  the  coronary  vessels.  To  open 
the   I'll   auricle,  put  the  forefinger  in  the  cut  in   the  left 

ventricle  and  the  thumb  into  the  cul  in  the  right  ventricle. 

then  lift  up  the  heart  and  carry  it  toward  the  right  of  the 


body  ;  in  this  way  the  left  auricle,  with  the  two  left  pul- 
monary vins  entering  it,  will  he  seen.  Open  the  auricle 
by  a  crescentic  cut.  beginning  in  the  upper  vein,  tie 

into  the  auricle,  and  outward  into  the  lower  vein.  Intro- 
duce one  or  more  fingers  into  Hie  incisions  and  note  the 
amount  of  the  contents  and  their  character.  Tin-  left  ven- 
tricle is  contracted  and  empty,  unless  the  individual  has 
(lied  from  paralysis  of  this  pari  of  the  heart,  when  it  will 
he  found  distended  with  b 

The  righl  ventricle  and  both  auricles  are  usual  I  \  dis- 
tended with  blood,  which  may  lie  fluid,  BJ  in  death  from 

suffocation,  or  more  or  less  coagulated.     In  everj  - 

of  sudden  death  it  is  desirable  to  open  tin-  pulmonary 

artery    171    titu,   in    order    to    determine   the   presence  or 

absence  of  emboli 

Now  remove  the  heart  from  the  body  by  lifting  it  ver- 
tically upward,  cutting  across  in  succession  the  inferior 
cava,  superior  cava,  pulmonary  veins,  aorta,  and  pul- 
monary artery. 

After  removal   of  the  heart   from   the  body  it   is  to  be 
further  examined   with   reference  to  its   Valves,  cavil 
muscular  substance,  and  blood-vessels.      Remove  all  clots 
from  the  pulmonary  artery  and  aorta,  hold  the  heart  ver- 
tically by  seizing  in  turn   the   walls  of  each   of  these 
sels,  and  allow  water  to  run  into  them  from  above. 
whether    each    of    these    vessels   "holds"    the   water,   or 

whether   it   cscapi if   the   former,    the   valves   are   sutli- 

cienl  ;  if  not,  they  arc'  insufficient,  and  all  idea  of  the 
degree  of  insufficiency  may  be  obtained  by  noting  the 
rapidity  with  which  the  water  escapes. 

The  ventricles  are  now  to  be  further  opened — the  right 
by  a  cut  beginning  at  the  lower  end  of  the  incision  al- 
ready made  and  carried  upward  to  and  through  the  pul- 
monary artery  ;  the  left  by  continuing  the  incision  al- 
ready made  directly  upward  into  the  aorta,  between 
the  left  auricular  appendage  on  the  right  and  the  pul- 
monary artery  on  the  left. 

( )ppoiluniiy  is  now  afforded  for  an  examination  of  the 
cusps  of  the  aortic  and  pulmonic  valves.  Having  com- 
pleted this,  insert  as  many  fingers  as  possible  into  the 
mitral  and  tricuspid  orifices.  Normally  the  mitral  ad- 
raits  three,  the  tricuspid  four.  Next  examine  the 
inents  of  these  valves  and  their  chonhe  tendiueae. 

Note  the  size  and  shape  of  the  cavities  of  the  ventricles. 
Continue  the  incisions  already  made  in  the  auricles  into 
the  auricular  appendages  as  far  as  the  tips,  noting  the 
size  of  the  auricles  and  whether  thrombi  are  present  in 
the  appendages.  Next  examine  the  muscular  wall  of 
the  heart  and  the  papillary  muscles  with  reference  to 
thickness,  color,  and  consistency.  Follow  out  the  coro- 
nary arteries  as  far  as  possible,  with  the  probe-pointed 
scissors,  with  reference  to  narrowing  of  lumen  from  en- 
darteritis or  to  presence  of  emboli  or  thrombi.  This 
completes  the  examination  of  the  heart. 

The  lungs  and  pleurae  next  deserve  attention. 

In  the  previous  cursory  examination  of  the  pleural  cav- 
ities with  reference  to  the  presence  of  fluid,  the  presence 
or  absence  of  adhesions  of  the  pleural  surfaces,  over  a 
larger  or  smaller  area,  was  also  probably  noticed.  If 
there  be  any  adhesions  they  should  now  he  torn.  If  the 
two  surfaces  are  so  adherent  that  they  cannot  be  Separated 
except  at  the  risk  of  injuring  the  lung,  the  costal  pleura 
should  he  removed  with  the  parietal  pleura  and  lung,  by 
first  cutting  the  pleura  along  the  under  surface  of  the 
ribs  near  the  anterior  border,  then  inserting  the  finger- 
nails, and  then  the  lingers,  and  tearing  it  away  from  the 
costal  wall. 

'fhe  left  lung  is  now  removed  by  lifting  it  out  of  the 
pleural  cavity  and  supporting  it  with  the  left  hand  in 
such  a  way  that  the  primary  bronchus  comes  in  the  fork 
between  the  middle  and  ring  lingers.  The  bronchus 
should  now  be  cul  across,  and  the  small  amount  of  con- 
nective tissue  of  the  posterior  mediastinum  which  sup- 
ports the  luii":  behind  should  he  divided  with  the  knife, 
keeping  close  to  the  lung  to  avoid  injuring  the  oesoph- 
agus, vv  hich  lies  beneath. 

Remove  the  righl  lung  in  the  same  way.  Note  the 
volume  of  the  lungs,  the  density,  whether  crepitant  or 
whether  in  part  or  wholly  solidified.     Also  note  whether 
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or  not  there  are  false  membranes  upon  the  pleurae.  The 
incision  into  the  lung  is  to  be  made  by  resting  the  organ 
on  its  base,  then  making  a  sweeping  cut  from  apex  to  base 
in  the  direction  of  the  bronchus,  beginning  on  the  con- 
vex surface  and  carrying  it  sufficiently  deep  To  open  the 
bronchus.  This  gives  two  large  surfaces  for  examination. 
The  bronchi  are  now  to  be  opened  with  the  scissors,  to  the 
smallest  tubes  in  which  the  blade  of  the  scissors  will  go. 
If  there  be  any  evidence  of  embolism  in  the  lung  the 
branches  of  the  pulmonary  artery  should  also  be  fol- 
lowed out. 
*    Next  examine  the  bronchial  lymph-glands. 

This  completes  the  examination  of  the  thoracic  cavity 
for  the  present,  and  attention  should  be  turned  to  the 
abdominal  cavity.  The  method  to  be  given  for  its  ex- 
amination is  the  one  to  be  followed  out  in  case  there  is 
no  evidence  of  there  having  been  an  acute  peritonitis. 
The  variation  in  the  method  in  this  circumstance  will  be 
described  later. 

The  spleen  is  to  be  removed  first.  It  should  be  seized 
in  the  left  hand  and  drawn  outward  and  upward  from  its 
position,  then  lifted  upward  above  the  lower  margin  of 
the  ribs.  In  this  way  the  gastro-splenic  omentum  is  put 
upon  the  stretch  and  can  be  readily  divided,  together 
with  the  splenic  vessels  at  the  hilus.  The  organ  is  now 
free.  Its  size,  shape,  color,  and  density,  together  with 
the  appearance  of  the  capsule,  should  be  noted.  An 
incision  is  then  to  be  made  into  it  parallel  to  its  flat  sur- 
iace.  The  follicles,  trabecular,  and  pulp  are  the  individ- 
ual parts  in  the  cut  surface  that  demand  attention. 

The  intestines  are  now  to  be  removed.  Lift  up  the 
omentum,  examine  it,  then  cut  away  its  attachments  to 
the  transverse  colon.  Next  separate  the  transverse  colon 
irom  the  stomach  by  dividing  the  two  folds  of  lesser 
omentum  which  unite  them.  Then  draw  the  small  in- 
testines over  to  the  right ;  by  so  doing  the  descending 
colon  will  be  exposed.  It  should  be  seized,  lifted  up- 
ward, and  its  meso-colon  divided  close  to  the  intestine. 
The  sigmoid  flexure  is  to  be  freed  next,  and  the  rectum 
cut  across  a  little  below  the  brim  of  the  pelvis.  The 
folds  of  small  intestine  are  now  carried  over  to  the  left 
half  of  the  abdominal  cavity  so  as  to  uncover  the  ascend- 
ing colon.  The  dissection  to  remove  this  should  be 
begun  at  the  hepatic  flexure,  freeing  it  from  the  sur- 
rounding parts,  using  special  care  not  to  injure  the 
duodenum,  which  lies  in  contact  with  the  ascending 
colon  in  its  upper  posterior  portion.  Continue  the  dis- 
section until  the  caecum  is  reached,  which  can  be  re- 
moved with  the  vermiform  appendix  by  first  cutting  the 
peritoneum  that  binds  it  down  laterally,  and  later  the 
loose  connective  tissue  that  holds  it  down  posteriorly. 
The  large  intestine  is  now  free. 

The  small  intestine  is  to  be  freed  from  its  mesentery 
by  cutting  the  latter  close  to  its  attachment  to  the  intes- 
tine. This  is  best  acomplished  by  making  traction  on  the 
intestine,  thereby  rendering  the  mesentery  tense,  which 
can  then  be  readily  and  rapidly  divided  by  a  series  of 
fiddle-bow-motion  cuts  made  with  the  large  knife.  The 
separation  of  the  intestine  from  the  mesentery  should  be 
continued  until  the  point  is  reached  where  the  jejunum 
passes  behind  the  peritoneum. 

At  this  stage  in  the  autopsy  the  duodenum  is  to  be 
opened  in  situ  by  an  incision  made  with  the  scissors 
along  the  outer,  convex  border.  This  is  done  that  the 
common  bile-duct  and  its  orifice  may  be  examined — a 
point  of  the  first  importance  in  cases  of  jaundice,  for  de- 
termining the  cause.  The  orifice  of  the  duct  forms  a  pa- 
pilla situated  on  the  pancreatic  side  of  the  duodenum 
about  the  middle  of  the  descending  portion  and  directly 
opposite  the  incision  already  made.  The  bile-duct,  in  the 
latter  part  of  its  course,  lies  beneath  the  mucosa  of  the 
duodenum.  This  portion  of  the  duct  should  be  pressed 
upon  by  the  finger,  and  the  latter  moved  toward  the  ori- 
fice, which  is  to  be  watched  with  reference  to  the  expul- 
sion from  it  of  bile  or  a  plug  of  mucus.  Pressure  may 
now  be  applied  to  the  gall-bladder,  and  the  appearance 
or  non-appearance  of  bile  at  the  orifice  be  noted.  If  no 
bile  flows  the  common  duct  should  be  opened  with  the 
fine,  probe-pointed  scissors  and  the  cause  of  the  obstruc- 


tion sought.  It  may  be  a  plug  of  mucus  formed  as  the 
result  of  an  inflammatory  process  extending  to  the  duct 
in  a  ease  of  gastro-duodeual  catarrh,  or  it  may  be  a  biliary 
calculus. 

The  stomach,  connected  with  the  intestine,  together 
with  the  pancreas  and  mesentery,  are  now  to  be  removed. 
To  do  this  the  left  lobe  of  the  liver  should  lie  lifted  up  ; 
the  diaphragm  cut  through  its  middle  as  far  down  as  the 
oesophagus;  the  oesophagus  divided  transversely  about 
two  inches  above  the  stomach  ;  the  cut  end  compressed 
between  the  thumb  and  forefinger  of  the  left  hand  ;  the 
stomach  lifted  and  dissected  away  from  the  underlying 
tissues  ;  the  pancreas  and  mesentery  dissected  from  the 
aorta  and  inferior  cava,  and  the  gastro-hepatic  and  duo- 
deno-hepatic  omenta  divided.  The  whole  gastrointesti- 
nal tract,  together  with  pancreas  and  mesentery,  is  now 
freed  and  can  lie  removed  from  the  body. 

Although  the  examination  of  the  intestines  is  usually 
postponed  until  the  last,  to  avoid  soiling  other  parts  with 
its  contents,  yet  the  method  will  be  given  here.  The 
gastro-intestinal  tract  should  be  opened  its  entire  length, 
either  with  an  ordinary  pair  of  scissors  or  with  an  instru- 
ment which  renders  the  operation  far  easier,  the  entero- 
tome  (Fig.  3045),  the  hooked  blade  being  introduced  into 
the  inside.  The  stomach  is  to  be  opened  along  the  greater 
curvature,  the  reason  being  that  the  common  lesions — 
ulcers — are  usually  situated  on  the  lesser  curvature.  The 
small  intestine  should  be  opened  along  the  mesenteric 
attachment,  for  the  reason  that  Peyer's  patches,  the  usual 
seat  of  typhoid  and  tubercular  processes,  are  situated  on 
the  opposite  side.  The  large  intestine  is  to  be  opened 
along  one  of  the  three  taeniae,  or  bands,  the  object  being 
to  avoid  getting  the  point  of  the  scissors  caught  in  the 
pouches  lying  between  the  bands. 

Much  time  can  be  saved  by  using  the  scissors,  not  in 
the  ordinary  way  by  opening  and  closing  the  blades,  but 
by  keeping  the  blades  immovable  and  carrying  the  scis- 
sors forward  with  the  right  hand,  at  the  same  time  draw- 
ing the  intestine  backward  with  the  left  hand. 

The  amount  and  character  of  the  contents  of  the  vari- 
ous portions  of  the  gastro-intestinal  tract  should  be  noted  ; 
the  mucosa  is  to  be  freed  of  its  adherent  material  either 
by  water,  where  this  can  be  obtained,  or  else  by  the  fin- 
gers, and  the  mucosa  of  the  entire  tract  is  then  to  be 
carefully  examined  for  evidences  of  inflammatory  pro- 
cesses— ulcers,  perforations,  or  other  lesions. 

The  stomach  and  intestines  having  been  removed  from 
the  abdominal  cavity,  a  view  can  be  obtained  of  the  kid- 
neys, ureters,  and  bladder  in  situ — a  point  of  value,  as  the 
relation  of  one  to  the  others  is  often  needed  in  explain- 
ing the  association  of  lesions.  It  is  the  custom  of  the 
German  pathological  anatomists  to  remove  the  kidneys 
before  the  intestine,  hence  at  a  stage  in  the  autopsy  when 
it  is  impossible  to  get  a  view  of  the  urinary  tract  in  its 
continuity.  It  seems  to  the  writer  that  nothing  is  gained 
by  removing  the  kidneys  before  the  intestine,  but  that 
much  may  be  lost ;  for  if  one  finds,  as  the  kidneys  lie  in 
situ,  that  they  present  changes,  it  may  be  very  advanta- 
geous to  remove  them  with  the  renal  artery  and  aorta, 
on  the  one  hand,  as  in  cases  of  atrophy,  especially  when 
dependent  upon  a  chronic  interstitial  nephritis,  or,  on 
the  other  hand,  with  the  ureters  and  bladder  and  per- 
haps the  penis,  if  there  be  hydro-nephrosis  or  pyelo- 
nephritis. 

A  general  inspection  of  the  urinary  tract  having  been 
made  as  the  parts  lie  in  situ,  one  should  then  open  the 
bladder  by  an  incision  one  to  two  inches  in  length  along 
its  upper  wall.  The  amount  and  character  of  the  con- 
tents, and  especially  the  appearance  of  the  mucous  mem- 
brane, should  be  noted  ;  for  if  there  be  evidence  of  an 
inflammatory  process  it  will  be  desirable  to  remove  the 
kidneys,  ureters,  and  bladder  in  a  single  mass,  owing  to 
the  fact  that  inflammatory  processes  in  the  mucosa  of 
the  bladder  may  extend  upward  through  the  ureters  and 
involve  the  pelves  of  the  kidneys  and  the  kidneys  them- 
selves. 

If  there  be  no  evidence  of  a  cystitis,  no  further  exami- 
nation of  the  bladder  is  now  to  be  made,  but  attention  is 
to  be  directed  to  the  kidneys.     Inasmuch  as  the  kidneys 
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lie  behind  the  peritoneum,  it  isnecessarj  to  cut  this  in  or- 
del  '•'  gel  al  them  The  incision  Bhould  be  made  just  to 
the  outside  of  the  kidney  alone  its  convex  border.  The 
fingers  ol  the  right  band  Bhould  now  be  introduced  into 
the  cul  and  the  kidney  "  shelled  out  "  <'f  ii-  perinephritic 
Cat,  lifted  upward,  the  blood-vessels  at  the  hilus  cut 
transversely  and  traction  made  upon  the  kidney,  which 
will  strip  up  the  ureter  as  far  as  the  brim  ol  the  pelvis, 
w  hen-  it  may  be  divided.  The  supra  renal  capsules  may 
either  be  removed  witb  the  kidney  or  maj  be  left  in  ritu 
until  a  later  Btage  of  the  examination.    On  the  ri^hi  Bide 

il   N  less  e;i*_\    In  remove  the    supra  renal  capsule  with  ihe 

kidney  i  han  on  the  left,  <>\\  i 1 1 lt  i"  its  closer  adhesion  to 
the  under  Bur  face  of  ihe  liver. 

The  examination  of  the  kidney  consists  in  noting  its 
size,  Bhape,  color,  and  density  ;  removal  of  capsule,  ob 
Berving  whether  il  comes  oil  easily  or  with  difficulty,  also 
whether  portions  of  renal  substance  adhere  to  it.  An 
incision  in  the  kidney  is  made  by  holding  the  organ  be- 
tween the  thumb  and  fingers  of  the  lelt  hand,  with  the 
hilus  resting  upon  the  palm,  and  cutting  al< )mlt  the 
whole  convex  border  through  the  kidney  to  and  into  its 
pelvis.  In  the  examination  of  the  cut  surface  the  ratio 
of  cortex  o>  pyramids,  as  to  thickness,  Bhould  first  be 
noted,  and  then  the  cortex  studied  with  reference  to 
the  appearance  presented  by  the  glomeruli  and  the  re 
gions  "i  convoluted  and  straight  tubules.  The  de 
of  injection  of  the  vessels  of  cortex  and  pyramids,  as 
determined  by  the  color,  is  to  he  observed;  then  the 
mucous  membrane  of  the  pelves  examined;  finally,  the 

Ureters  arc  to  he  opened.  If  there  lie  evidence  01  atro- 
phy involving  one  or  both  kidneys,  the  corresponding 
renal  artery  should  he  opened  to  the  aorta  to  determine 
whether  the  lumen  is  narrowed  from  chronic  endar- 
teritis. 

The  next  step  in  the  autopsy  is  the  removal  of  the  pel- 
vic organs,  either  with  or  without  the  external  genitals. 
In  the  female,  the  external  genitals  should  be  removed 
with  the  internal  genitals  in  cases  of  death  following 
puerperal  fever  or  abortion  ;  in  the  male,  when  there  is 
a  suspicion  id'  stricture  or  wound  of  the  urethra,  or  of  a 
periurethral  abscess. 

In  case  ii  is  not  necessary  to  remove  the  external  geni- 
tals ihe  method  of  procedure  for  removal  of  the  pelvic 

Organs  is   as   follows:    Sweep   the   knife  around  the  true 

pelvis,  keeping  as  close  to  the  bony  wall  as  possible  ;  in 

this    way    the   loose    connective  tissues   will    lie    severed. 

Seize  the  bladder  by  its  upper  portion  and  draw  it  back- 
ward, away  from  the  pubes;  Cut  its  attachments  to  the 
pubes,  and  then,  while  still  making  Strong  backward  trac- 
tion, cut  the  vagina  and  rectum  transversely  as  far  for 
ward  as  possible.  In  this  way  the  vagina  as  far  as  the 
hymen  may  be  obtained.  The  same  procedure,  so  far 
as  ihe  drawing  back  of  the  bladder  and  cutting  its  attach- 
ments is  concerned,  is  to  be  carried  out  in  the  male,  the 
prostate  and  rectum  being  then  divided  transversely  as 
far  forward  as  possible. 

The  removal  of  the  external  genitals  connected  with 
the  internal  pelvic  organs  is  accomplished  in  the  follow- 
ing way  :  The  pelvic  organs  are  freed  from  their  sur- 
roundings a~  already  described  ;  then  incisions  are  made 
on  ihe  outs  jih'.  beginning  at  the  lower  end  of  the  primary 
incision,  which  had  been  <  airicd  to  the  pubes,  and  car- 
ried to  the  outside  of  the  labia  majora  on  both  sides  in 
the  form  of  an  ellipse,  the  two  cms  meeting  again  in  the 
median  line  behind  ihe  anus  at  the  tip  pi  the  coccj  \. 

The  vulva  is  now  dissected  away  from  Hi'-  pubes  until 
the  bony  pubic  arch  is  reached.  The  knife  is  then  to  be 
inserted  beneath  the  pubic  arch  with  the  blade  close  to 
the  bone,  and  then   pushed    into   the   cavity  of   the    pelvis 

so  that  ii-  point  can  be  seen.  With  the  knife  held  hori- 
zontally, it  is  swept  around  in  the  two  curved   incisions 

described  above  unlil  the  coccvx  is  reached.  This  will 
lice  the  attachments  to  the  pubic  arch  anteriorly  and 
laterally,  and  to  the  coccyx  and  lower  part  of  sacrum 
posteriorly. 

The  external  genitals  are  now   to   lie  drawn   under  the 

pubic  arch  into  the  cavit]  ol  the  pelvis.     This  puts  the 

attachments   to   the   Bacrum   on   the  stretch,   and   gh 


bitter  view  of  tin  pails  that  still  require  to  he  divided  in 
oider  to  wholly  tree  tin-  organs  in  question. 

[nitbe  male  the  penis  may  be  removed  with  the  in- 
ternal organs,  by  drawing  the  dartos  toward  the  glans; 
cutting  with  the  scissors  ihe  small  amount  of  connective 

tissue  that  holds  the  skin  to  the  body  of  the  penis  ;  then 
dividing  the  penis  by  a  transverse  cut  just  behind  the  co- 
rona, unless  it  is  thought  desirable  to  remove  the  glftUS 
aKo,  in   which  case  the  dartos  should   be  cut  circularly 

white  ii  is  reflected  upon  the  glans,  i.e.,  in  the  corona. 

The  attachments  of  the  penis  to  the  pubic  arch  are  di- 
vided by  transfixion,  as  in  the  female;  the  organ  is 
drawn  under  the  arch  into  the  cavity  of  the  pelvis,  and 
tie  adhesions  to  surrounding  parts  divided. 

11  there  be  anything  abnormal* about  the  perineum,  it 
is  desirable  to  remove  with  the  penis  and  pelvic  organs 
an  elliptical  or  lozenge-shaped  portion  of  skin,  its  an- 
terior apex  being  just  behind  the  scrotum,  hai  ing  its  pos- 
terior apex  at  the  coccyx.  This  will  include  perineum 
and  anus.  The  removal  is  accomplished  by  transfixing 
with  the  knife  held  in  a  horizontal  position,  the  point 
being  carried  well  into  the  pelvic  cavity. 

Tie-  further  examination  of  the  male  pelvic  organs 
consists  in  prolonging  the  incision,  made  in  the  bladder 
while  in  situ,  to  the  urethra  through  the  prostate  with  the 
scissors.  If  the  penis  has  been  removed,  the  incision 
should  be  continued  along  the  dorsum  to  the  meatus. 
The  interior  of  the  bladder  and  urethra  can  now  be  ex- 
amined. Transverse  incisions  are  to  be  made  in  the  pros- 
tate. The  vesiculas  SeminaleS  and  the  prostatic  and  vesi- 
cal venous  plexuses  should  next  receive  attention.  The 
plexuses  are  of  importance,  as  likely  to  be  the  seat  of 
thrombi. 

The  rectum  is  now  to  be  opened  along  its  posterior 

wall,  and  the  mucous  surface  examined. 

In  the  female  the  bladder  and  urethra  are  tirst  to  be 
opened  and  examined.  The  vagina  is  then  to  be  exposed 
along  its  whole  length  by  an  incision  along  its  left  lat- 
eral wall.  In  this  way  one  avoids  injuring  the  bladder. 
When  the  cervix  is  reached,  the  incision  should  be  car- 
ried at  right  angles  to  its  tirst  direction,  and  the  anterior 
wall  of  the  vagina  be  cut  transversely  as  far  as  the  mid- 
dle line  of  the  uterus.  The  s<ivs,,is  are  then  introduced 
through  the  os  into  the  cervical  canal,  and  the  Uterus 
opened  by  cutting  in  the  middle  line  anteriorly  as  far  as 
ihe  fundus.  Counter-incisions,  beginning  at  about  the 
middle  of  the  body,  are  now  to  be  made  in  the  direction 
of  the  orifice  of  each  Fallopian  tube. 

If  the  tubes  arc  enlarged  they  should  be  opened  with 
the  probe-pointed  Bcissors.  In  the  normal  tube  the  canal 
is  SO  small  that  it  is  almost  impossible  to  follow  it  out, 
and  ii  is  furthermore  unnecessary. 

The  ovaries  are  to  be  opened  by  an  incision  beginning 
on  the  free,  convex  1»  irder  and  continued  to  the  hi  In- 
to the  broad  ligament.      The  vaginal  and  uterine  plexuses 
are  then  to  be  examined. 

If  death  has  occurred  in  the  puerperal  state  or  after 
an  abortion,  the  external  genitals  and  vagina  should  be 
examined  carefully  with  reference  to  lacerations,  and 
numerous  incisions  be  made  in  the  vaginal  wall,  extend- 
ing into  the  perivaginal  connective  tissue,  to  determine 
w  hether  a  purulent  lymphangitis  is  present. 

In  the  puerperal  uterus  the  inner  surface  is  to  b<  i  x- 
ainincd  for  evidence  of  an  endometritis.  The  uterine 
sinuses  th,.  pampiniform  plexuses,  and  the  ovarian  veins 
are  to  be  examined  for  thrombi  undergoing  septic  soften- 
ing. Tin'  t'lin  s  are  to  be  opened  to  discover  evidence  of 
a  purulent  inflammation  of  their  nun  osa  (salpingitis  puru- 
lenta).  Numerous  incisions  are  to  be  made  in  the  wall 
of  the  uterus  for  evidence  of  suppurative  lymphangitis. 

The  examination  of  the  testicles  can  be  readily  made. 
without  injuring  the  scrotum,  by  pushing  them  upward 
_"u  the  canal,  so  that  they  will  appear  at  the  rings 
on  either  side.  The  peritoneum  and  then  the  tunic;. 
nalis  are  to  be  divided,  and  ihe  testicle  can  be  removed 
bj  Bevering  the  cord.  It  should  be  opened  by  an  inci- 
sion parallel  to  its  long  diameter,  beginning  on  the  side 
oppj  isiu  tin  i  pididj  mis. 

The  liver  is  removed  by  cutting  the  ligaments.     In 
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noting  the  size  of  this  organ  one  should  take  cognizance 
of  the  relative  size  of  the  right  to  the  left  lobe.  The  shape, 
color,  density,  and  any  points  relating  to  the  capsule  are 
to  be  observed.  The  incision  for  examining  the  interior 
should  be  made  transversely,  beginning  at  the  left  border 
and  ending  at  the  right  border.  The  appearances  of  the 
single  lobules  are  now  to  be  studied  ;  the  relative  propor- 
tion of  central  and  peripheral  parts  and  the  color  of  each 
being  the  important  points  to  be  observed. 

The  gall-bladder  is  to  be  opened  by  au  incision  parallel 
to  the  long  diameter. 

The  order  in  the  examination  of  the  organs  of  the  ab- 
dominal cavity  is  to  be  varied  in  case  of  acute  peritonitis. 
In  making  an  autopsy  one  should  not  rest  satisfied  in 
finding  evidence  of  acute  peritonitis,  but  should  always 
search  for  the  cause.  Of  the  causes,  the  most  common 
are  extension  of  an  inflammation  from  ihe  pelvic  organs, 
especially  in  the  female  ;  perforation  of  the  vermiform 
appendix  from  appendicitis ;  and  perforation  of  the 
gastro-intestinal  tract  at  some  part.  In  case  of  acute 
peritonitis  no  organ  should  be  removed  until  the  prob- 
able source  has  been  made  out.  This  is  done  by  lift- 
ing and  separating  the  folds  of  intestine,  and  observing 
in  which  part  of  the  peritoneal  cavity  the  inflammatory 
process  is  farthest  advanced.  Then  the  parts  may  be 
dissected  away  from  this  organ,  whichever  it  may  be, 
and  the  attempt  made  to  find  the  perforation  or  other 
lesion  which  is  primary.  The  questionable  organ  may 
then  be  removed  and  further  examined. 

To  proceed  with  the  method  ordinarily  carried  out. 
After  the  removal  of  the  liver  there  remain  in  the  cavity 
of  the  chest  and  abdomen  the  trachea  and  its  bifurcation, 
the  greater  part  of  the  oesophagus,  the  aorta,  and  the 
inferior  cava.  The  aorta  is  to  be  opened  in  situ,  with 
the  scissors,  along  the  anterior  wall  from  the  arch  to  the 
bifurcation,  and  then  the  iliac  arteries  are  to  be  opened 
to  the  groin.  The  inferior  cava  ami  the  iliac  veins  are 
also  to  be  opened.  These  vessels  are  opened  in  situ  that 
no  injury  may  be  done  to  thrombi  if  they  be  present 
within. 

The  aorta  and  as  much  of  the  trachea  and  oesophagus 
as  possible  are  now  to  be  removed  by  cutting  the  two 
latter  as  high  up  in  the  neck  as  they  can  be  reached,  and 
dissecting  them  and  the  aorta  from  the  vertebral  column, 
the  aorta  being  attached  to  the  vertebral  column  by  a 
small  amount  of  connective  tissue. 

The  trachea  is  to  be  opened  along  its  posterior  wall  (the 
cartilaginous  rings  being  interrupted  at  this  part)  ;  the 
oesophagus  along  the  anterior  wall. 

The  larynx  and  tongue  may  be  removed  with  the 
lungs,  or  simply  with  the  trachea.  The  knife  is  passed 
upward  under  the  skin  of  the  neck  and  the  attachments 
of  the  trachea  and  larynx  to  the  anterior,  lateral,  and  pos- 
terior parts  severed  by  sweeping  cuts  starting  in  the 
median  line  and  carried  to  the  side  and  then  to  the  back. 
The  attachments  of  the  muscles  of  the  tongue  to  the 
lower  jaw  are  divided,  the  knife  being  carried  up  from 
below  preferably  to  being  introduced  through  tlie  mouth. 
The  soft  palate  is  separated  from  the  hard  palate,  and 
the  pillars  of  the  fauces  are  cut  laterally  so  as  to  in- 
clude the  tonsils.  The  tongue  is  now  seized  with  the 
fingers  of  the  left  hand  passed  upward  through  the  neck 
and  drawn  downward,  and  the  muscles  and  connective 
tissue  holding  the  pharynx  to  the  vertebral  column  are 
divided. 

In  this  way  the  soft  palate,  tonsils,  wall  of  pharynx, 
larynx,  and  upper  part  of  (esophagus  may  be  removed 
together,  and  a  good  opportunity  afforded  for  their 
examination — a  point  of  value  in  diphtheritic  process*  - 
and  the  like. 

The  larynx  should  always  be  opened  anteriorly. 

The  cavity  of  the  trunk  is  now  empty  and  a  good 
opportunity  is  afforded  for  the  examination  of  the  bodies 
of  the  vertebra,  if  there  be  anything  in  the  case  which 
renders  such  an  examination  desirable. 

Unless  the  brain  or  cord  is  to  be  removed,  the  exam- 
ination is  now  completed.  Before  returning  the  organs 
to  the  body-cavity  it  should  be  sponged  dry,  and  the 
pelvis  packed  with  pieces  of  old  cotton  cloth  to  prevent 


leakage  through  the  anus.  After  the  organs  have  been 
put  back  the  sternum  is  to  be  replaced  and  held  by  two 
stitches  on  either  side,  taken  through  the  intercostal 
muscles. 

The  flaps  are  next  brought  into  apposition  preparatory 
to  sewing  them  together.  To  do  ttis  take  a  piece  of 
stout  twine  one  and  a  half  time  the  length  of  the  incision  ; 
after  threading  it,  take  a  stitch  at  the  extremity  of  the 
long  incision  and  tie  a  hard  knot  in  the  end  of  the  string. 
For  sewing,  the  glover's  stitch  is  to  be  used,  i.e.,  from  in- 
side out.  The  stitches  should  be  about  three-quarters  of 
an  inch  apart  and  three-eighths  of  an  inch  from  the 
edge  of  the  flap,  taking  up  only  the  skin  and  subcutane- 
ous tissue,  but  not  the  fat-tissue.  When  the  seam  is 
finished  a  double  knot  is  made  in  the  string  and  the  end 
drawn  under  the  skin. 

Certain  final  details  will  be  considered  after  the  method 
of  removal  of  brain  and  cord  has  been  explained. 

Method  of  Removal  and  Examination  of  the  Bruin. — 
Note  the  ratio  of  the  head  to  the  body,  and  of  the  cranium 
to  the  face. 

Make  an  incision  in  the  scalp,  beginning  half  an  inch 
behind  the  right  ear,  near  its  lower  border,  and  extend- 
ing over  the  middle  of  the  vertex  to  the  corresponding 
point  behind  the  left  ear.  In  women  the  hair  should 
first  be  roughly  parted,  along  the  line  where  the  incision 
is  to  be  made,  with  the  handle  of  the  scalpel.  After  the 
incision  has  been  started  by  cutting  with  the  edge  of  the 
knife  downward,  it  is  best  to  reverse  the  blade  so  that 
its  back  comes  against  the  bone  and  to  cut  upward.  The 
incision  is  to  be  carried  to  the  bone  except  in  the  tem- 
poral region,  where  it  should  be  carried  only  to  the  apo- 
neurosis covering  the  temporal  muscle. 

The  anterior  flap  is  first  to  be  freed  from  the  temporal 
muscle  on  either  side,  leaving  the  muscle  attached  to  the 
bone,  as  it  is  through  this  that  the  stitches  will  be  taken 
later  that  are  to  hold  the  calvaria  in  place.  The  flap  is 
now  to  be  seized  by  the  left  hand  and  strong  forward 
traction  made,  while  a  series  of  sweeping  cuts  through 
the  pericranial  connective  tissue  are  made  with  the  scal- 
pel held  in  the  right  hand.  This  dissection  should  be 
continued  until  the  frontal  eminences  come  into  view. 
The  posterior  flap  of  the  scalp  is  now  to  be  dissected 
from  the  bone  as  far  back  as  the  occipital  protuberance. 
AVhile  the  scalp  is  being  removed  the  condition  of  the 
loose  pericranial  tissues  should  he  noticed  witli  reference 
to  evidence  of  (edema,  haemorrhage,  or  purulent  inflam- 
mation. The  skull  is  now  bare  over  the  vertex,  and  note 
should  be  made  of  any  abnormalities  of  its  surface. 

The  next  step  is  the  removal  of  the  calvaria.  This  is 
sometimes  done  by  sawing  through  the  skull  in  a  circle  ; 
but  this  is  bad  practice,  in  that  the  calvaria  cannot  be 
later  held  firmly  in  place  when  it  is  sewn  up — it  will 
wobble.  The  best  way  is  to  saw  along  three  lines  to  be 
marked  in  the  periosteum,  as  a  guide,  with  the  scalpel. 
The  first  or  anterior  cut  begins  above  and  behind  the  ear, 
and  is  carried  directly  over  the  vertex  to  a  corresponding 
point  on  the  other  side,  the  line  passing  just  behind  the 
edge  of  the  hair  above  the  forehead.  The  other  two  incis- 
ions in  the  bone  are  to  begin,  one  at  each  end  of  the  cut 
just  described,  and  be  carried  backward  to  the  median  line 
behind,  the  two  lines  meeting  at  an  angle  of  about  one 
hundred  and  sixty  degrees,  well  in  front  of  the  occipital 
protuberance.  Each  of  these  two  lines  just  described 
should  meet  the  anterior  line  at  an  obtuse  angle  in  the 
temporal  region. 

If  the  hair  be  long  it  should  be  wrapped  up  in  a  towel, 
so  as  to  form  a  ball,  and  the  whole  mass  placed  beneath 
the  nape  of  the  neck.  This  is  to  prevent  the  sawdust 
getting  into  it. 

The  calvaria  is  now  to  be  sawn  along  the  lines  al- 
ready marked,  the  head  being  steadied  by  placing  the 
left  hand  upon  the  calvaria  ;  a  towel  placed  between  the 
hand  and  the  bone  prevents  slipping. 

The  incision  in  the  bone  should  be  carried  through  the 
outer  table  and  diploe,  and  nearly  through  the  inner 
table.  One  can  readily  determine  when  the  saw  has 
reached  the  diploe  by  the  red  color  of  the  sawdust  and 
the  softer  feel   conveyed  to  the  hand  through  the  saw- 


789 


Pont-.Morlclli 

I    \  .1  in  1 1.  1 1  i..  n». 


REFEREN(  E   HANDBOOK    OF  THE    MEDICAL   SCIEN*  ES. 


blade.  What  remains  unsawu  can  be  readily  cracked 
with  the  chisel  and  bammer,  placing  the  chisel  in  t lit-  In- 
cision  and  striking  with  the  hammer  a  quirk,  sharp  blow 
known  as  a  recoil  blow  .  this  obviates  the  danger  of  driv- 
ing the  chisel  Into  the  brain. 

If  there  i>e  a  suspicion  of  fracture  of  the  skull,  the  In- 
cision  with  the  saw  Bhould  be  carried  through  the  bone 
and  no  cracking  whatever  done  with  the  chisel  and  ham- 
mer. 

'I'lic  calvaria  being  now  loosened,  the  wedge-shaped 
end  of  iln'  bammer  head  is  to  in-  introduced  in  the  mid- 
dle nl  the  anterior  cul  and  pressed  downward  with  the 
left  hand,  while  the  handle  i-  rotated  in  the  horizontal 
plane  with  the  right  hand.  In  this  way  a  powerful  lever- 
Is  obtained,  and  the  calvaria  can  be  forced  hack- 
ward  sufficiently  to  introduce  the  hunk  on  the  end  of  the 
hammer-handle  into  the  cul  in  the  bone.  By  pulling 
backward  on  the  hammer  the  calvaria  may  be  separated 

In  'in  the  dura  1  BO  rem<>\  c<  1 . 

Generally  the  adhesion  between  the  calvaria  and  dura 
K  not  a  linn  one,  hut  occasionally  in  adults  the  separar 
tii m  requires  the  aid  of  the  end  of  the  enterotome,  intro- 
duced between  the  dura  and  the  hone  and  the  two  pried 
apart.  Occasionally  in  old  people,  and  always  in  young 
children,  the  adhesion  is  so  firm  that  the  dura  lias  to  be 
removed  with  the  bone.  This  is  accomplished  by  incis- 
ing the  dura  along  the  incision  in  the  hone  and  then  cut- 
ting th('  attachment  id'  the  falx  to  the  crista  galli  in  the 
superior  longitudinal  fissure,  when  the  calvaria  may  he 
drawn  backward  and  the  falx  cut  posteriorly. 

After  the  removal  of  the  calvaria,  iis  thickness,  the  re- 
lation of  diploe  lo  tahles,  and  the  appearance  of  the  inner 
surface  should  he  noticed. 

The  examination  of  the  dura  is  now  in  order.  First 
Observe  whether  the  alternation  of  fissures  and  convolu- 
tions, as  darker  and  lighter  areas  lying  beneath,  can  he 
determined  through  it.  If  so,  the  dura  has  the  normal 
degree  of  translucency,  and  is  of  the  normal  thickness. 
If  this  alternation  of  dark  and  light  cannot  he  made  out 
the  dura  is  thicker  than  normal.  Next  open  the  supe- 
rior longitudinal  sinus  and  note   its  content-,  whether 

Quid  or  coagulated  hi I  or  a  thrombus.     With  scissors 

and  forceps  cut  through  the  dura  along  the  line  of  inci- 
sion in  the  bone;  then  reflect  it  toward  the  median  line  so 
as  to  expose  its  in ner  surface.  The  presence  of  hemor- 
rhagic or  pigmented  false  membranes  or  patches  is  the 
important  pathological  condition  to  he  looked  for  here. 

The  knife  is  now  to  he  introduced  into  the  superior 
longitudinal  tissure,  the  dura  drawn  backward,  and  the 
attachment  of  the  falx  to  the  crista  galli  severed.  The 
dura  can  now  lie  drawn  backward  as  far  as  the  posterior 
incision  in  the  skull  ;  it  should  not  he  cut  oil',  but  should 
he  allowed  to  hang  down.     'I'he  veins  of  the  pia,  where 

they    cuter    the   superior   longitudinal    sinus,    oiler   Blight 

resistance  to  the  removal  of  the  dura.  They  may  be 
divided  with  the  knife  or  scissors  or  else  torn. 

The  greater  portion  of  the  convexities  of  the  brain  is 
now  in  view.  One  should  noie.  in  connection  with  the 
pia,  the  degree  of  fulness  of  its  blood-vessels;  whether 
it  is  translucent  or  opaque;  whether  abnormally  dry; 
whether  its  meshes  contain  char  serous  fluid,  and,  if  bo, 
the  amount  ;  also  whether  there  he  fibrin  or  pus  in  its 
meshes.  One  should  then  note  whether  the  brain  Alls 
the  cavitj  of  the  skull;  also  the  relation  of  the  convolu- 
tions to  the  sulci  a-  io  proportionate  Bize, 

The  brain  is  now  to  he  removed  from  the  skull.  In- 
sert the  two  forefingers  between  the  dura  and  the  frontal 
lobes  on  either  side  of  the  median  fissure  and  honk  them 
around  ihes,-  lobes;  draw  backward  on  the  brain  until 
the  optic  nerves  can  he  seen;  then  making  Blight  trac- 
tion backward  on  the  brain  by  two  fingers  ol   the  left 

i  1 ked  around  its  tip,  cul  across  the  cranial  nerves 

and  caroi id  arteries  close  iii  their  foramina  until  the  ten- 
torium  is  reached  ;    cul    1  he    laller   close  [<j  j|-    .ill  ;ieh  niellt 

to  the  petrous  portion  of  the  temporal  hone.  Next  divide 
the  cranial  nerves  given  off  from  the  medulla  oblongata. 

Then  carry  the  knife  as  far  down  in  the  vertebral  canal 
as  possible,  and  oui  the  cord  by  an  inverted  V  shaped  cut, 
starling  in  the  median  line,  and  culling  first  to  the  right, 


then  to  the  left.  The  vertebral  arteries  are  divided  by 
the  same  stroke. 

The  brain  is  now  readily  removed   by  hooking  the  liu- 
"i  the  right  hand  under  the  cerebellum,  supporting 

the   brain   from  behind  with  the  left    hand,  and  then  lift- 
Ing  it  out   by  the  same  turn  employed  in  delivering  the 
aftercoming  head  in  a  breech  presentation. 
The  further  examination  of  the,  brain  is  to  he 

poind  until  the  basal  portion  of  the  cranial  cavity  has 
been  looked  at.  The  lateral  sinuses  are  lo  he  opened  and 
their  contents  noted.  If  there  he  a  suspicion  of  a  fracture 
the  whole  ol'  the  dura  is  to  he  stripped  off,  il  being  usu- 
ally impossible  to  discover  a  fracture  of  the  base  while 

the  dura  is  in  situ. 

The  posterior  pari  of  the  eye  may  he  exposed  and  re- 
moved by  chipping  away  with  the  chisel  the  thin  orbital 
plate  which  forms  the  roof  of  the  orbit  and  the  greater 
part  of  the  floor  of  the  anterior  fossa. 

The  middle  car  ran  he  expose,)  by  chipping  off  its  roof, 
which  lies  in  the  middle  of  the  petrous  portion  of  the 
temporal  hone.  If  the  inner  ear  is  to  be  examined,  the 
whole  petrous  bone  must  be  sawn  out  hy  a  V-shaped  in- 
cision  in  the  squamous  portion  of  the  temporal,  the  apex 

of  the  V  extending  below  the  external  meatus. 

The  mastoid  cells  can  he  opened  either  from  the  inside 
of  the  skull  or  from  the  outside. 

An  excellent  view  of  the  nares  can  he  obtained  by  re- 
moving those  portions  of  the  ethmoid  and  sphenoid  lying 
in  the  middle  line,  from  the  cribriform  plate  of  the'eth- 
moiil  in  front  io  the  posterior  clinoid  processes  behind. 

By  removing  the  basilar  process  of  the  sphenoid  and 
the  sphenoidal  process  of  the  basilar,  the  so-called  clivus 
Blumbachii,  an  excellent  v  iew  of  the  pharynx  and  larynx 
can  he  obtained. 

The  examination  of  the  brain  is  now  to  he  resumed. 
If  it  is  desired  to  w  eigh  it.  this  should  he  done  before  it  is 
incised.  The  brain  is  placed  upon  the  convexities,  the 
base  uppermost  The  pia  of  the  base  is  to  be  examined 
especially  for  evidence  of  inflammation  or  tubercul 
The  blood-vessels  should  then  receive  careful  attention 
— first  the  circle  of  Willis,  then  the  vertebrals  and  basilar, 
then  the  anterior  cerebrals.  The  fissure  of  Sylvius  is  now 
to  be  opened  by  cutting  the  pia  thai  forms  a  bridge  across 
the  fissure  from  the  frontal  lo  the  temporal  lobes,  aud 
the  branches  of  the  middle  cerebrals  followed  out  as  far 
as  the  island  of  BeiL  These  are  the  most  important  of 
the  cerebral  vessels,  owing  to  the  liability  of  lodgement  of 
emboli  in  them  and  because  ihev  supply  the  larger  and 
most    important   part  of  the  brain.      Evidei  <lar- 

teriiis  should  he  look*  d  for,  and  the  vessels  opened  with 
the  probe-pointed  BCissors.  Emboli  or  thrombi,  if  pres- 
cnl,  can  now  hi'  readily  discov  i 

This  examination  completed,  the  brain  should  he  placed 
upon  ils  base  and  the  incisions  made  lo  open  the  lateral 
ventricles.  This  is  a  curved  incision  following  the  direc- 
tion of  the  ventricle,  the  convexity  being  inward,  the 
anterior  end  about  the  middle  of  the  frontal  lobe,  the  pos- 
terior end  near  the  middle  of  the  occipital  lobe,  the  mid- 
dle of  the  curve  ahout  a  quarter  of  an  inch  from  the 
longitudinal  fissure.  The  hemisphere  should  he  sup- 
ported  by  placing  the  fingers  of  the  Kit  hand  under  the 
base  and  the  thumb  of  the  same  hand  in  the  longitudinal 
fissure,  lifting  the  hemisphere  upward.  This  .serves  to 
separate  the  roof  from  the  floor  of  the  ventricle. 

The  anterior  portion  of  the  cut  should  he  deep,  made 
with  the  knife  held  al  an  angle  of  forly-live  degi 
point  downward  (to  reach  the  anterior  horn).  The  mid- 
dle portion  of  the  cut  should  he  less  deep,  made  with  the 
knife  held  horizontally  (so  as  not  to  injure  the  floor  of 
the  ventricle).  The  posterior  cut  should  be  deep  made. 
with  knife  held  at  an  angle  of  forty  live  degrees,  handle 
downward  (to  reach  the  posterior  horn). 

One  lateral  ventricle  having  been  opened,  the  brain  is 
to  he  turned  half  around  and  the  oilier  lateral  ventricle 
opened  iii  the  same  way.  The  knife  is  now  introduced  in 
the  foramen  of  Munro.  and  an  incision  is  made  v  eriically 
upward  through  the  anterior  pillars  of  the  fornix  and  the 
(  oi'pu  seal  losu  m.  The  posterior  portions  of  the  fornix  and 
corpus  callosum  ale  now  drawn  backward  as  far  as  pos- 


790 


REFERENCE  HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Post-ITIortem 
Examinations. 


Bible.  By  so  doing  the  velum  interpositum  and  choroid 
plexuses  are  brought  into  view.  These  are  also  to  he 
drawn  backward,  thus  exposing  the  third  ventricle.  The 
right  posterior  pillar  of  the  fornix  and  the  adjoining 
brain-substance  are  now  cut  transversely  and  carried  over 
to  the  left.  This  procedure  exposes  the  corpora  quadri- 
gemina.  The  fourth  ventricle  is  now  to  be  opened  by  an 
incision  made  through  the  middle  line  of  the  cerebellum, 
from  above  downward,  at  the  same  time  dividing  the  cor- 
pora quadrigcmina  and  valve  of  Vieussens  by  extending 
the  median  cut  to  the  aqueduct  of  Sylvius. 

The  whole  ventricular  tract  is  now  exposed  to  view. 
Note  should  be  taken  of  the  size  of  the  ventricles,  the 
character  and  amount  of  their  contents,  and  the  condition 
of  the  ependyma. 

The  hemispheres  are  next  examined.  In  doing  this 
it  is  essential  to  expose  as  large  an  area  of  white  and  gray 
matter  as  possible,  but  without  disturbing  the  relations 
of  the  parts.  The  first  incision  is  a  curved  one  just  to 
the  outside  of  the  basal  ganglia  and  following  the  line 
of  their  outer  borders.  It  should  extend  nearly  to  the 
pia  below.  A  series  of  cuts  are  now  to  be  made,  each 
succeeding  cut  being  made  iu  the  middle  of  the  preceding 
cut  and  extending  to,  or  nearly  to,  ihe  pia.  In  this  way 
the  hemisphere  is  rolled  out,  unfolded  as  it  were,  and  a 
large  surface  or  series  of  surfaces  is  exposed  to  view. 
The  pia  is  to  be  left  uninjured,  serving  as  a  binding  to 
retain  the  parts  in  their  normal  relation ;  so  that,  if  a 
lesion  be  discovered  in  the  white  or  gray  matter,  the  parts 
may  be  replaced  and  the  situation  localized  as  to  convo- 
lution. 

The  basal  ganglia  (corpora  striata  and  thalami  optici) 
are  now  to  be  examined  by  means  of  a  series  of  transversa 
incisions,  the  cuts  being  about  one-twelfth  of  an  inch  apart. 
These  are  most  readily  made  by  supporting  the  ganglia 
by  one  hand  placed  underneath,  while  with  the  knife  in 
the  other  hand  the  cuts  are  made  and  the  slices  turned 
to  one  side  so  as  to  expose  the  cut  surface.  The  neces- 
sity of  the  numerous  incisions  in  the  basal  ganglia  is  ow- 
ing to  the  fact  that  lesions  sufficient  to  lead  to  a  fatal  result 
are  often  small,  and  might  go  unobserved  were  the  inci- 
sions made  far  apart. 

The  cerebellum  is  now  to  be  examined  by  a  primary 
incision  beginning  in  the  middle  of  the  cut  made  in  it  in 
opening  the  fourth  ventricle  and  extending  through  the 
greatest  breadth  of  the  organ.  This  divides  it  into  two 
equal  portions,  exposing  a  large  surface  of  gray  and 
white  matter  and  the  arbor  vitne.  A  series  of  radiating, 
fan-shaped  incisions  should  then  be  made  in  each  of  these 
lateral  portions,  the  cuts  extending  to  the  pia. 

The  pons  is  now  to  be  lifted  by  the  left  hand  placed 
beneath  it  and  a  series  of  transverse  incisions  is  to  be 
made,  beginning  anteriorly  in  the  corpora  quadrigcmina 
and  crura  cerebri  and  extending  through  pons  and  me- 
dulla to  the  spinal  cord.  As  iu  the  basal  ganglia,  so  here, 
the  slices  should  be  as  thin  as  possible,  that  even  a  minute 
lesion  may  not  escape  observation. 

The  remaining  step  in.  the  examination  of  the  brain  is 
to  strip  the  pia  from  tlie  convolutions  of  the  organ,  es- 
pecially on  the  convexities,  and  note  whether  it  is  readily 
removed  or  whether  it  comes  away  with  difficulty  and 
removes  portions  of  brain-substance  with  it,  leaving  a 
worm-eaten  appearance  of  the  cortex  beneath.  Such  an 
adhesion  indicates  a  meningo-en cephalitis,  common  in 
dementia  paralytica. 

The  examination  of  the  brain  being  now  completed, 
the  cavity  of  the  cranium  should  be  sponged  dry  and 
filled  with  a  sand-bag,  made  by  taking  a  piece  of  cotton 
cloth  eighteen  inches  square  and  putting  on  it  as  much 
house-sand  as  corresponds,  in  the  judgment  of  the  opera- 
tor, to  the  capacity  of  the  cranium  ;  then  gathering  the 
corners'  into  a  mass  and  tying  them  together  with  a 
string.  A  sand-bag  serves  the  double  purpose  of  giving 
weight  to  the  head  and  supporting  the  calvaria.  The 
calvaria  is  to  be  replaced  and  held  there  by  stitches  taken 
through  the  temporal  muscle  on  either  side,  care  being 
taken  to  draw  the  twine  tight  to  prevent  slipping  of  the  cal- 
varia. The  two  flaps  of  the  scalp  are  now  drawn  together 
aud  sewn,  after  the  method  described  in  connection  with 


the  body.  The  seam  requires  a  piece  of  twine  twice  the 
length  of  the  incision. 

Examination  of  tin  Spinal  Cord. — To  remove  the  cord 
the  body  should  be  placed  face  downward,  with  a  block 
under  the  thorax.  An  incision  is  made  along  the  ridge 
formed  by  the  spinous  processes  of  the  vertebra;  from 
the  occiput  to  the  sacrum.  The  skin  together  with 
the  muscles  filling  the  vertebral  grooves  should  be  dis- 
sected from  the  arches,  leaving  the  lamina'  bare.  The 
lamina;  are  now  sawn  nearly  through  in  a  line  with  the 
roots  of  the  transverse  process.  By  means  of  the  straight 
chisel  or,  better,  with  the  rachitome  (Fig.  3049)  and  the 
hammer  the  arches  are  freed  and  then  pried  off.  The 
arches  of  the  upper  cervical  vertebra?  are  best  divided 
with  the  costotome  (Fig.  3044). 

The  membranes  and  cord  are  now  divided  transversely 
at  the  lower  end  ;  the  dura  is  seized  with  the  forceps  and 
the  cord  lifted  upward,  and  the  spinal  nerves  are  divided 
with  the  scalpel  close  to  the  foramina.  When  the  atlas 
is  reached  the  cord  is  held  only  by  the  dura  where  it  is 
reflected  on  the  margin  of  the  foramen  magnum  to  be- 
come the  periosteum  of  the  inner  surface  of  the  skull. 
This  is  divided  by  a  circular  incision  a  little  below  the 
foramen  magnum.     The  cord  is  now  free. 

The  dura  of  the  cord  is  now  incised  anteriorly  and 
posteriorly  throughout  its  entire  length,  and  its  inner  sur- 
face, as  well  as  the  pia  of  the  cord,  examined. 

The  cord  is  examined  by  a  series  of  transverse  incisions 
half  an  inch  apart,  the  pia  on  the  anterior  surface  being 
left  intact  to  serve  as  a  binding  to  hold  the  parts  to- 
gether. 

If  it  is  desired  to  preserve  the  cord  or  portions  of  brain 
for  microscopic  examination,  they  may  be  hardened  in 
what  is  known  as  Mueller's  fluid.     The  formula  for  this 


Bichromate  of  potash 2.5 

Sulphate  of  soda 1.0 

Water 100.0 

Portions  of  the  brain,  not  larger  than  a  cubic  inch, 
preferably  smaller,  and  the  cord  should  be  immersed  in 
this  fluid  ;  a  cord  requiring  a  quart.  They  should  be 
left  for  six  weeks,  changing  the  fluid  if  it  becomes  cloudy; 
then  washed  in  running  water  for  three  days  ;  then  placed 
in  strong  alcohol,  in  which  they  will  keep  indefinitely. 
Inasmuch  as  the  post-mortem  changes  take  place  with 
rapidity  in  nerve-tissue,  it  is  desirable  to  put  the  portions 
intended  for  microscopic  examination  into  the  preserving 
fluid  as  early  as  possible. 

The  incision  in  the  back  is  to  be  sewn  up  in  the  same 
way  as  the  one  in  front. 

The  examination  of  the  whole  body  being  now  com- 
pleted, the  soiled  newspapers  are  to  be  removed  and 
burned  in  the  furnace  or  kitchen  fire.  The  operator 
should  himself  attend  to  the  emptying  of  the  slop-pail, 
which  will  contain  bloody  fluid  and  more  or  less  in- 
testinal contents  ;  and  should  also  see  that  all  utensils  are 
thoroughly  cleaned,  that  all  spots  of  blood  are  removed 
from  the  body,  and  that  the  body  is  restored  to  the  posi- 
tion it  was  in  before  the  autopsy  was  begun. 

A  word  as  to  the  report  of  the  autopsy.  A  proper  re- 
port should  consist  of  two  parts.  The  first,  to  consist  of 
a  description  of  what  is  seen,  should  be  purely  objec- 
tive, and  should  contain  no  expression  of  opinion.  The 
second  part  is  to  contain  the  anatomical  diagnosis  ;  in 
other  words,  the  inferences  drawn  from  the  appearances 
presented  by  the  organs. 

If  the  report  consists  (as  unfortunately  it  so  often  does) 
simply  of  the  inferences  of  the  operator,  without  a  de- 
scription of  the  appearances  upon  which  those  inferences 
are  based,  it  is  of  little  value  to  anyone  else,  and  of  no 
value  as  evidence. 

Let  the  physician,  then,  in  his  report,  describe  to  the 
best  of  his  ability  what  he  sees,  and  if  he  is  in  doubt  as  to 
what  the  meaning  of  the  appearances  is,  any  specialist 
taking  his  report  can  give  him  much  more  assistance 
than  if  the  inferences  only  are  stated. 

W.  W.  Gannett. 
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POST-MORTEM  EXAMINATIONS,  LAW  OF.  The 
me lical  examination  "f  dead  bodies  Lb  authorized  by 
in 1 >si  civilized  communities  in  the  Interests  ol  justice  and 
science  .  bul  such  examinations  musl  be  conducted  under 
the  forms  of  law,  or  otherwise  the  i  xamincrs  will  be  lia- 
ble  in  hear]  damages,  and  Bubject  also  to  criminal  pen- 
alties 

Tin-  examinations  are  usually  conducted  by  officials 
called  coroners,  according  to  regulations  expressly  en- 
acted  for  them.  ( 

A  body  can  also  be  exhumed  and  examined,  by  dissec- 
tion or  otherwise,  upon  the  order  of  a  couti  of  ordinary 
jurisdiction,  when  such  examination  is  necessary  to  prove 
the  innocence  or  guill  of  persons  on  trial. 

The  examinations  <• fucted  by  coroners  may  or  may 

not  be  accompanied  by  a  dissection,  according  as  the  ne- 
cessilies  of  the  case  require. 

It  is  the  objecl  of  the  examination  to  ascertain  \\  aether 
tin-  death  was  a  violent  one  or  not, and  whatever  is  req- 
uisite to  this  end  is  allowable. 

Inquests  ran  be  held  upon  the  bodies  <>r  persons  dying 

from  criminal  violence,  or  by  casualty,  or  in  apparent 
health,  or  when  unattended  by  a  physician,  or  in  prison, 

or  in  any  suspicious  or  unusual  manner. 

Coroners  cannot,  however,  hold  inquests  at  their  pleas- 
ure, without  sufficient  cause,  for  the  purpose  of  securing 
tees  or  tor  any  other  reason. 

The  privacy  of  homes  cannot  lie  invaded  by  a  coroner 
except  upon  good  and  sufficient  grounds,  and  he  would 
he  liable  iii  damages  for  an  improper  intrusion. 

The  procedure  in  large  cities  and  in  the  country-dis- 
tricts is  generally  somewhat  different.  In  New  York 
City  the  Hoard  of  Health  has  jurisdiction  to  see  that  in- 
quests are  not  conducted  in  a  manner  prejudicial  to 
health,  and  the  body  can  lie  removed  by  order  of  the 
Board  when  a  private  person  would  have  no  right  to 
touch  it. 

In  case  of  an  inquest  by  a  coroner  without  probable 
cause,  he  cannot  recover  any  fees  fur  his  services. 

Citizens  are  required  to  report  to  the  coroners  or  the 
police  the  fact  (if  any  death  under  suspicious  circum- 
stances known  to  them,  and  if  they  do  not.  they  are 
guilty  of  a  misdemeanor,  and  can  lie  punished  either  by 
fine  or  imprisonment,  or  by  both  tine  and  imprisonment. 

Inquests  can  be  conducted  by  coroners  with  the  aid  of 
a  jury,  which  is  usually  constituted  of  not  less  than  nine, 
and  not  more  than  fifteen,  persons. 

The  inquest  cannot  proceed  without  the  dead  body  be- 
ing viewed  by  the  jury  and  the  coroner  together,  and  it 
must  be  exhumed  if  already  buried. 

The  further  proceedings  need  not,  however,  be  con- 
ducted in  the  presence  of  the  corpse. 

A  competent  physician  or  surgeon  can  be  employed  by 
the  coroner  to  perform  an  autopsy,  and  when  there  is  no 
official  whose  regular  duty  it  is  to  perform  autopsies,  an 
employment  by  the  coroner  will  make  the  county  liable 
for  a  reasonable  fee. 

The  testimony  of  such  an  expert  and  of  the  other  wit- 
nesses constitutes  the  inquest. 

The  coroner  can  issue  subpoenas  to  compel  the  attend- 
ance of  witnesses. 

The  verdict  rendered  upon  the  inquest  should  be  in 

writing  and  be  signed.  It  should  set  forth  w  ho  the  dead 
person  is,  when,  where,  and  by  what  means  the  death  oc- 
curred, whether  by  tin'  act  of  another  or  by  criminal 
means,   and   who  is  guilty,  so  far  as  these   facts  can   be 

ascertained. 

The  jury  need  not  be  unanimous,  and  two  different 
verdicts  can  be  rendered  if  the  jurors  differ  in  their 
opinions. 

When  a  coroner  is  lawfully  holding  an  inquest  he  can 
order  the  dead  body  to  be  examined  or  dissected  tor  the 
purpose  of  ascertaining  the  above-mentioned  fact-,  but 

no  further. 

Such  post  mortem  examination  is  not  a  public  matter, 
and  does  not  entitle  citizens  to  demand  to  be  admitted ; 

and    the    Mi-peclcd    person    or   his    friends   cannot    make 

such  a  demand,  and  thej  ca I  have  an  expert  of  their 

own  choosing  to  assist  at  the  autopsy. 


The  examination  before  the  coroner  is  public,  however, 
ami  anyone  i-  entitled  to  be  present.  The  testimony 
lUld  oe  legal  lestimonj  and  taken  iii  a  legal  manner, 
and  the  suspected  person  may  lie  examined. 

The  jury,  w  ben  deliberating  upon  their  verdict,  should 
be  kept  by  themselves,  like  other  juries,  and  the  coroner 
is  ii,, i  to  be  present. 

When  the  verdict  charges   a   certain   person  with 
in-/  the   death,  the  coroner   can    issue   a    warrant  for  his 

The    records    kept    by    coroners    and   the    proci  , 
upon  inquests  are  public  property,  and  are  open  to  the 
examination  of  anyone.  Henry  A.  Uidy. 


POTASSIUM.  I.  General  Medicinal  Pboperttbs 
ok  Compoi  mis  of  I'o'i  \ssii  m.  —  In  its  physiological 
relations  potassium  is  the  most  individual  of  the  alkali 
metals,  producing  effects  sufficiently  pronounced  to  !>e 

characteristically  seen  in  the  case  of  all  its  compounds  that 
are  capable  of  absorption.  Such  effects  are  as  follows  : 
Locally,  potassic  compounds  are  irritant — less  .so  than 
the  average  of  soluble  compounds  of  the  heavy  metals, 

but  yet  sufficiently  so  to  make  a  large  portion  of  a  strong 
solution  of  a  potassic  salt  dangerous  on  the  score  of  ir- 
ritation alone.  In  the  intestines,  potassic  salts  tend  to 
increase  the  secretion  of  fluid,  so  that  salts  of  this  base 
that  are  of  low  diffusion-power  prove  watery  purf 
Constitutionally,  the  prominent  effects  are  certain  de- 
rangements of  function  and  certain  effects  that  find  their 
simplest  explanation  in  the  assumption  that  potassium 
quickens  the  rate  of  oxidation  within  the  organism  as  it 
does  in  laboratory  experiments.  The  derangements  of 
function  are,  first,  an  cnfeeblement  of  the  heart's  action, 

passing,  in  poisonous  dosage,  to  permanent  arrest  in 
diastole.  The  effect  seems  to  be  due.  as  results  of  till  ex- 
perimentation agree,  to  a  directly  paralyzing  influence 
upon  the  musculature  of  the  organ  itself.  Secondly,  but 
requiring  relatively  larger  dosage,  there  follows  general 
motor  paralysis,  voluntary  and  reflex.  This  effect  is 
proportionately  much  more  Btrongly  marked  in  cold- 
blooded than  in  warm-blooded  animals,  and  in  thera- 
peutic dosage  in  man  is  practically  not  seen  at  all.  It  is 
probably  accomplished  by  an  action  on  nerve-centres, 
nerve-trunks,  and  muscles  conjointly,  but  an  action 
which  is  most  intense  upon  the  nerve-centres  and  least 
upon  the  muscles.'  The  effects  commonly  assigned  to  a 
quickening  of  oxidation  are,  in  the  healthy,  an  inert 
in  the  solid  excreta  of  the  kidneys,  with  a  proportionate 
increase  in  the  volume  of  the  urine,  and.  in  the  lithamic 
individual,  a  diminution  in  the  amount  of  uric  acid 
excreted,  with  a  simultaneous  increase  of  urea  and  ' 
appearance  of  calcic  oxalate.  These  effects  in  lilhamia 
are  translated  to  mean  an  oxidation  of  much  of  the  uric 
acid  into  oxaluric  acid,  which  product  then  splits  into 
urea  and  oxalic  acid.'-'  In  large  doses,  long  continued, 
potassic  compounds  prove  noxious  to  nutrition,  the  blood 
becoming  thin  and  unduly  fluid,  newly  formed  anil 
lowly  vitalized  tissues,  such  as  cheesy  deposits,  tending 
to  liquefy,  and  health  and  strength  generally  to  suffer. 
Therapeutically,  the  effects  of  applications  of  potassjp 
compounds,  determined  by  the  potassium  element  of 
their  composition,  arc  to  depress  the  heart  in  sthenic 
fever,  to  oppose  the  litliic  diathesis,  and  to  provoke  ca- 
tharsis or  diuresis,  <  Mher  uses  are  derived  from  individ- 
ual peculiarities  of  the  differenl  compounds. 

II.  The  Medicinally  dsed  Compounds  of  Potab- 
sii  m. — The  compounds  of  potassium  officinal  in  the  I  .  S. 
Pharmacopoeia  divide,  for  purposes  of  study,  into  two 
groups— the  oue embracing  compounds  whose  effects  are 
either  derived  from  the  potassium  or  art  r&tothe 

salt,  and  the  other  such  as  owe  their  elTccts  mainly  to  the 
acid  radicle  of  their  composition.  The  members  of  the  for- 
mer group,  which  alone  will  be  discussed  in  this  place, 
an-  the  hydroxide,  carbonates  (normal  and  acid),  citrate, 
acetate,  tartrates  (normal,  acid,  and  potassio-scdic),  sul- 
pliate,  nitrate,  and  chlorate.  The  second  category  com- 
prises the  hypophosphite,  bromide,  iodide,  tulphidt  tin  the 
preparatio  ■  sulphurata),  sulphite,  acid  chromate, 
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cyanide,  ferrocyanide ,  permanganate,  arsenite  (in  the 
preparation,  liquor  potassii  arsenitis),  potassio-aluminic 
sulphate  (alum),  and  potassio-ferric  tartrate.  For  discus- 
sion of  these  compounds  see,  severally,  Hypophosphites, 
Bromides,  Iodides,  Sulphides,  Sulphites,  Chromium, 
Cyanides,  Ferrocyanides,  Manganese,  Arsenic,  Alumin- 
ium, and  Iron. 

Potassic  Hydroxide  (Potassic  Hydrate) :  KOH.  This 
is  the  compound  which  is  both  commonly  and  offic- 
inally  known  as  Potassa,  Potassa,  called  also  caustic  pot- 
ash. It  is  obtained  first  in  an  officinal  five  per  cent, 
aqueous  solution  (Liquor  Potasses,  Solution  of  Potassa), 
made  by  precipitating  with  lime  a  solution  of  acid  po- 
tassic carbonate.  Such  aqueous  solution,  when  rapidly 
boiled  down,  yields  a  fluid  of  oily  consistence — simply  the 
hydroxide  melted  by  the  heat — which,  poured  into  cylin- 
drical paper-moulds,  hardens  on  cooling  into  the  cylin- 
drical sticks  in  which  form  potassa  is  commonly  met 
with.  Potassa,  thus  obtained,  is  a  "  white,  hard,  and  dry 
solid,  generally  in  the  form  of  pencils,  very  deliquescent, 
odorless,  or  having  a  faint  odor  of  lye,  of  a  very  acid 
and  caustic  taste,  and  a  strongly  alkaline  reaction.  Sol- 
uble in  0.5  part  of  water,  and  in  two  parts  of  alcohol  at 
15°  C.  (59°  F.);  very  soluble  in  boiling  water  and  in 
boiling  alcohol.  When  heated  nearly  to  a  red  heat,  it 
melts,  forming  an  oily  liquid.  At  a  strong  red  heat,  it 
is  slowly  volatilized  unchanged"  (U.  S.  Ph.).  Solution 
of  potassa  is  a  "clear,  colorless  liquid,  odorless,  having 
a  very  acrid  and  caustic  taste,  and  a  strongly  alkaline 
reaction.     Sp.  gr.  about  1.036"  (U.  S.  Ph.). 

Potassa  produces  physiological  effects  which  spring  in 
part  from  an  intense  affinity  for  water  which  the  sub- 
stance possesses,  in  part  from  its  powerful  alkalinity,  and 
in  part  from  its  operation  as  a  compound  of  potassium. 
Locally,  in  concentrated  application,  potassa  is  intensely 
caustic.  A  moistened  stick  swept  even  lightly  over  a 
tender  surface  produces  speedy  corrosion,  which  extends 
finally  beyond  the  area  of  original  application,  the  tissues 
breaking  down  widely  into  a  brownish,  slimy,  pulta- 
ceous  material.  Taken  internally,  therefore,  in  strong 
solution,  potassa  is  a  corrosive  poison.  In  such  poison- 
ing, the  acrid,  alkaline  taste  of  the  potion  is  followed  im- 
mediately by  severe  pain  in  the  pharynx,  oesophagus, 
and  epigastric  region.  These  symptoms  are  in  turn 
speedily  succeeded  by  violent  vomiting,  where  the  ejecta 
have  the  greasy  aspect  and  pultaceous  consistency  of 
tissues  corroded  by  potassa,  and  prove  strongly  alkaline 
to  test-paper.  The  mucous  membrane  of  the  lips,  mouth, 
and  throat  may  be  bright  red  from  irritation,  if  the  solu- 
tion swallowed  were  not  overstrong,  or  ma}-,  in  the  case 
of  strong  potions,  show  direct  corrosion,  being  covered 
by  a  brownish  film  having  a  greasy  or  soapy  feel.  Loss 
of  voice  and  extreme  difficulty  of  swallowing  are  exceed- 
ingly common,  but  intestinal  symptoms  are  generally 
wanting.  Constitutionally,  the  symptoms  are  those  of 
shock,  from  the  suddenness  and  severity  of  the  corro- 
sion. In  survival  from  serious  grades  of  the  poisoning, 
stricture  of  the  oesophagus  is  a  very  common  sequel.  In 
the  treatment,  the  only  peculiar  feature  is  to  give  harm- 
less acids  to  neutralize  the  alkali,  but  as  the  damage  is 
generally  already  fully  done  before  the  physician  arrives, 
this  chemical  neutralization  rarely  avails  for  much. 
Vinegar  or  lemon-juice  are  the  acids  most  available,  from 
their  being  strong  but  non-corrosive  themselves,  and  at 
the  same  time  readily  procurable.  Locally  applied,  in 
non-corrosive  strength,  potassa  operates  as  a  powerful 
and  harsh  alkali.  Acids  are  neutralized,  grease  becomes 
saponified,  epithelial  tissues  swell  and  soften,  and  acid 
secretions,  such  as  the  gastric  juice  and  the  sweat,  tend 
to  be  called  forth.  Upon  the  skin,  thus,  potassa-lotions 
are  cleansing  of  dirt  or  the  crusts  of  dried  secretion  and 
-epithelium  resulting  from  skin-disease.  Taken  inter- 
nally, the  remedy  locally  excites  appetite  and  increases 
the  flow  of  the  gastric  digestive  fluid,  or,  in  cases  of 
fermentation  of  the  food,  a  dose,  taken  after  such  fer- 
mentation has  occurred,  neutralizes  acidity  and  so  re- 
lieves the  heartburn  and  nausea  which  such  acidity 
excites.  Constitutionally,  medicinal  doses  of  potassa 
produce,  of  course,  the  effects  of  all  potassium-com- 


pounds as  already  set  forth,  and  also,  because  of  frco 
alkalinity,  tend  to  neutralize  morbidly  developed  acid  in 
the  blood  or  tissues,  to  diminish  the  acidity  of  the  urine, 
or  even  to  reverse  the  reaction  of  that  secretion  to  alka- 
line. Probably  in  part  because  of  the  peculiar  action  of 
potassium  as  such,  and  partly  because  of  the  alkalinity 
of  potassa,  this  compound  is  of  special  efficacy  in  the 
diatheses  leading,  severally,  to  rheumatism,  gout,  and 
lithaemia,  and  in  the  skin-diseases  urticaria,  psoriasis, 
eczema,  lepra,  acne,  and  recurring  boils. 

The  medical  uses  of  potassa  are  for  the  purposes  above 
detailed,  yet.  except  as  a  caustic,  it  is  not  so  much  used 
as  its  acknowledged  potency  would  seem  to  suggest, 
simply  because  it  is  rough  and  harsh,  while  at  the  same 
time  other  and  milder  potassic  compounds  are  medici- 
nally equally  efficient.  Thus  for  direct  local  alkaline  ac- 
tion the  carbonates,  and  for  constitutional  alkalizing,  the 
citrates  and  tartrates,  are  respectively  preferable. 

To  cauterize  with  potassa,  the  adjacent,  parts  should  be 
protected  by  adhesive  plaster,  and  the  doomed  area,  if 
covered  by  skin,  be  rubbed  with  a  moistened  stick  of  the 
caustic  until  discoloration  appears.  If  the  part  be  a  mu- 
cous membrane  or  raw  tissue,  a  single  light  sweep  of  the 
caustic  is  sufficient  for  even  a  profound  cauterization. 
In  no  case  should  the  agent  be  used  where  an  exact  lim- 
itation of  the  caustic  effect  is  essential,  as  where  the  part 
to  be  destroyed  is  in  close  contiguity  to  important,  or 
large,  blood-vessels  or  organs.  To  render  the  corrosion 
of  potassa  less  spreading,  a  mixture  of  equal  parts  of  po- 
tassa and  quick-lime  has  been  devised,  and  is  officinal  in 
the  U.  S.  Pharmacopoeia,  under  the  title  Potassa  cum 
Galce,  Potassa  with  Lime.  This  mixture,  commonly 
known  as  Vienna  caustic,  takes  the  form  of  a  "grayish- 
white  powder,  deliquescent,  having  a  strongly  alkaline 
reaction,  and  responding  to  the  tests  for  calcium  and 
potassium.  It  should  be  soluble  in  hydrochloric  acid 
without  leaving  more  than  a  small  residue  "  (U.  S.  Ph.). 
In  this  preparation  the  peculiar  action  of  lime  renders 
less  diffusive  the  operation  of  the  potassa.  For  use  the 
powder  is  made  into  a  paste  with  a  little  alcohol. 

For  a  potassa-lotion,  the  solution  of  the  Pharmaco- 
peia is  to  be  prescribed,  diluted  with  several  volumes  of 
water.  For  internal  giving,  the  same  solution  is  employ- 
able, in  doses  ranging  from  0.65  to  4.00  6m,  (ten  minims 
to  a  fluidrachm)  greatly  diluted  with  some  sirupy  or  mu- 
cilaginous fluid.  But  potassa,  as  an  internal  remedy,  is 
very  objectionable  for  any  but  a  very  temporary  medica- 
tion. 

Normal  Potassic  Carbonate:  (K2C03)2.3H20.  The  salt 
is  officinal  in  the  U.  S.  Pharmacopoeia  under  the  title 
Potasii  Carbonas,  Carbonate  of  Potassium.  It  is  a  "white, 
crystalline,  or  granular  powder,  very  deliquescent,  odor- 
less, having  a  strongly  alkaline  taste,  and  an  alkaline 
reaction.  Soluble  in  1  part  of  water  at  15°  C.  (59°  F.), 
and  in  0.7  part  of  boiling  water;  insoluble  in  alcohol. 
At  a  red  heat  the  salt  loses  between  fifteen  and  eighteen 
per  cent,  of  its  weight,  and  at  a  bright-red  heat  it  melts. 
The  aqueous  solution  strongly  effervesces  on  the  addition 
of  acids,  and,  with  an  excess  of  tartaric  acid,  produces  a 
white,  crystalline  precipitate"  (U.  S.  Ph.).  By  the  tests 
'required  in  the  Pharmacopoeia,  the  standard  quality  of 
the  salt  is  that  of  the  "  pure"  carbonate,  made  out  of  the 
commercial  impure  article  known  as  pear  lash,  by  solu- 
tion in  water  and  subsequent  granulation.  Potassic  car- 
bonate is  so  deliquescent  that  uidess  carefully  put  up  in 
well-stopped  bottles  it  will  eventually  transform  itself 
into  an  oily  fluid,  by  dissolving  in  moisture  attracted 
from  the  atmosphere. 

Physiologically,  potassic  carbonate  is  simply  a  weak- 
ened potassa,  yet  not  so  weak  but  that,  in  strong  solu- 
tion, it  may  prove  a  corrosive  poison.  Its  use  is  mainly 
in  ointment  or  in  aqueous  solution  as  a  strong  alkaline 
potassic  application  in  skin-diseases.  Ointments  of  the 
carbonate  are  made  with  lard,  the  strength  ranging  from 
two  to  ten  per  cent.  Solutions  of  the  salt  for  service  as 
lotions  range  in  strength  from  one-half  to  one  per  cent. 

Acid  Potassic  Carbonate :  KHC03.  The  salt  is  officinal 
in  the  U.  S.  Pharmacopoeia  under  the  title  Potassii  Bi- 
carbonas,  Bicarbonate  of  Potassium.    It  occurs  in  "  color- 
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less,  transparent,  monoclinic  prisms,  permanenl  in  drj 
air,  odorless  having  a  saline  and  slightly  alkaline  taste, 
and  a  feebly  alkaline  reaction.  Soluble  in  8.9  parts  of 
water  at  15  C.  (59  P.J,  and  decomposed  bj  boiling  wa- 
ter; almost  insoluble  in  alcohol.  At  :i  red  beat,  the  salt 
loses  thirty-one  per  cent.  of  it--  weight.  The  aqueous 
solution,  on  being  heated,  disengages  carbonic-acid  gas, 
and  finally  contains  carbonate  ol  potassium.  It  effer- 
vesces on  the  addition  of  acids  and.  with  tartaric  acid  in 
excess,  it  produces  a  white,  crystalline  precipitate "  (U. 
s    I'll.  i.   This  Bait  should  be  kept  in  well-stopped  bottles. 

Physiologically,  this  carbonate  is  similar  t<>  the  normal 
salt,  but  weaker.  The  taste  is  mild,  though  mawkish; 
the  alkalinity  feeble,  and  the  sail  is  hardly  capable  of 
being  corrosive.  The  uses  are,  locally,  as  an  alkaline  ap 
plication  in  skin-disease,  in  preparations  such  as  are  de- 
scribed above  in  Bpeaking  of  the mal  carbonate,  and, 

internally.  as  a  stomachic  i>r  constitutional  alkali.  But 
for  stomachic  purposes  Bodic  Baits  are  more  agreeable, 
and  for  constitutional  alkalies  the  potassic  citrates  and 
tartrates,  if  given  internally,  the  dose  ranges  from  1.00 
to  LOO  Gm.  (from  fifteen  grains  to  a  drachm). 

Normal  Potassic  Citrate:  K:< '.  II  n-.iFn.  This  salt. 
formerly  known  as  Salt  of  Riverine,  is  officinal  in 
the  l  ■  8.  Pharmacopoeia  under  the  title  Potassii  Citras, 
Citrate  of  Potassium.  It  is  a  "white,  granular  powder, 
deliquescent  on  exposure  to  air,  odorless,  hat  inga  slightly 
mil;-,  faintly  alkaline  taste,  and  a  neutral  or  faintly 
alkaline  reaction.  Soluble  in  0.6  part  of  water,  at  15  C. 
(59  F.),  and  very  soluble  in  boiling  water;  very  slightly 
soluble   in   alcohol.     When    heated    tn    about    200     C. 

(892     F.  I  the  salt  loses  nearly  5.5  per  cent,  of  water.      At 

a  higher  temperature  it  chars,  and,  if  kept  at  a  red  heat, 
until  gases  cease  to  be  evolved,  it  is  converted  into  a 
blackened  mass  of  aii  alkaline  reaction,  which  strongly 
effervesces  with  acids.  The  aqueous  solution  of  the  salt 
yields  a  white,  crystalline  precipitate  on  the  addition  of 
a  saturated  solution  of  hitartrate  of  sodium.  It  remains 
clear  on  the  addition  of  chloride  of  calcium  until  it  is 
boiled,  when  a  white,  granular  precipitate  is  produced" 

(TJ.  8.   Ph.).      Potassic   citrate   is   a    not    disagreeable  ta-t  ■ 

ing,  cooling  salt,  which  is  devoid  of  all  local  harsh  effect, 

and  yet  after  absorption  seems  to  undergo  decomposition 
as  regards  its  acid  radicle,  becoming  converted  into  a 
carbonate.  Such  secondarily  formed  carbonate  there- 
upon exerts  the  usual  action  of  an  alkaline  potassic  com- 
pound, as  detailed  under  Potassa  above.  Potassic  citrate 
is  thus  available  as  a  gentle  diuretic,  diaphoretic,  and 
cardiac  sedative  in  fevers,  ami  also  as  an  agreeable  and 
yet  efficient  agent  for  constitutional  alkalizing.  It  may 
lie  given  freely  in  doses  of  from  1.00  to  2.00  Gm.  (fifteen 
to  thirty  grains)  in  water  or  in  effervescing  water,  sweet 
ened  or  aromatized  to  taste.  In  order  to  obtain  the  salt 
in  effervescing  solution,  in  which  condition  it  is  more 
grateful  to  a  fevered  stomach,  the  following  preparations 
are  officinal  in  the  I",  s.  Pharmacopoeia  :  Mtstura  Potassii 

Oitratis,  Mixture  of  Citrate  of  Potassium,  < imonly  called 

X,  utral  1//  tluri  .  This  preparation  is  simply  fresh  lcinoii- 
juice,  strained,  and  then  neutralized  with  '•bicarbonate" 
of  potassium.  About  ten  per  cent,  of  the  potassic  salt  is 
generally  the  quantity  required  for  such  neutralization. 
Tie-  mixture  should  be  made  fresh  when  wanted,  but  the 
best  way  of  all  is  to  prepare  each  dose  extemporaneously 
at  the  bedside,  so  that  it  may  be  drunk  during  effer- 
ves  ,  istituting  what  is  known  as  an  effervet 

For  this  purpose  a  stock  bottle  of  an  aqueous 

solution    of    either    normal    or    acid    potassic     carbonate 

aid   !»•  ordered  -six    per   cent,    in    strength    if    the 

form    l.  eight    per    cent,    if    the    latter,    be  selected.       Then 

wh  -n  a  dose  is  wanted  a  tablcspoonful  of  this  solution  is 

mixed  with  a  lablespoonful  of  fresh  lemon  juice  diluted 

a  tablespoonful   of  water,  and   the  mixture  is  drunk 

during    the   effervescence    which    immediately    ens 

8h  '  il  I  fresh  lemon  juice   not   he  procurable,  a  six  per 

I'ion  of  citric  acid  is  an  efficient   substitute,  and 

it  a  drop  or  two  of  the  volatile  oil  oi'  lemon  be  triturated 

with    the    crystals   of    the   acid    before    BOlution,  the   imi- 

m  of  the  natural  lemon  flavor  is  practically  perfect. 
/  Solution  of  Citrate  of  Potassium : 


This  is  a  simple  aqueous  solution  of  (he  salt  effected  by 
bringing  together  in  water  six  pet  cent  of  citric  acid  and 
eight    per  lent,  of  acid   potassic   carbonate.      It  contains 

nine  per  cent  of  potassic  citrate,  and  should  be  made 
fresh  when  wanted.     Hut  the  effervescing  draught  made 

as  above  at  the  bedside  by  the  use  of  citric  acid  is  a  better 
way  of  getting  the  same  solution. 

\sic  Acetate:  KC«HiOt.  The  salt  is  officinal  as 
Potassii  Acetas,  Acetate  of  Potassium.  It  occurs  in 
"white,  foliaceOUS,  satiny,  crystalline  masses,  urn  white 
granular  powder,  very  deliquescent,  odorless,  having  a 
warming,  mildly  pungent  and  saline  taste,  and  a  neutral 
or  faintly  alkaline  reaction.  Soluble  in  0.4  part  of  water 
and  in  2.5  parts  of  alcohol  at  15  C.  (59  F.) ;  very  soluble 
in  boiling  water  and  in  boiling  alcohol.  When  strongly 
heated,  the  salt  milts:  at  a  higher  temperature  it  evolves 
empyreumatic,  inflammable  vapors,  and  leaves  a  black- 
ened residue  of  an  alkaline  reaction  "  (  F.  S.  Ph.).  On  ac- 
count of  the  extreme  proneness  of  this  salt  to  deliqui 
it  must  be  kept  iii  well-stopped  bottles,  and  the  pack 
opened  as  seldom  as  may  be.  Potassic  acetate  is  gen- 
erally similar  in  properties  to  the  citrate,  undergoing, 
like  that  salt,  conversion  into  a  carbonate  after  absorp- 
tion, and  so  operating  constitutionally  as  a  potassic  alkali. 
It  is  not  bo  agreeable  to  the  taste  nor  so  grateful  to  the 

Stomach  as  the   citrate,  but  has  a  considerable   reputation 
as   a   diuretic,  as   evidenced  by  its  old   cant  name  of 
diureticum.     As  a  matter  of  fact,  however,  it — often,  at 

bast — does  not  prove  more  diuretic  than  the  citrate  or 
other  potassic   salts.      Potassic  acetate   may   lie   used   for 

tie-  same  purpose  and  in  the  same  doses  as  the  citrate. 

Potassiosodic  Tartratt  :  KNaC4H«0,.4H,0.  This 
Well-known  salt,  commonly  called  Uochelle  or  B 
gnette's  Salt,  is  officinal  in  the  F.  s.  Pharmacopoeia  un- 
der the  title  Potassii  it  Sodii  Tartras,  Tartrate  of  Po- 
tassium and  Sodium.  It  occurs  in  "  colorless,  transpar- 
ent, rhombic  crystals,  slightly  efflorescent  in  dry  air.  or 
a  white  powder,  odorless,  having  a  cooling,  mildly  saline 
and  slightly  bitter  taste,  and  a  neutral  reaction.  Soluble 
in  2.5  parts  of  water  at  15  ( '.  (59  F.).  and  very  soluble 
in  boiling  water  ;  almost  insoluble  in  alcohol.  When 
rapidly  heated  to  about  75  ('.  (16*3  F.),  the  salt  melts  in 
its  water  of  crystallization  ;  at  a  higher  temperature  it 
dries,  then  chars,  evolves  inflammable  vapors  having  the 
odor  of  burnt  sugar,  and.  on  moderate  ignition,  leaves  a 
blackened  residue  of  an  alkaline  reaction.  Btrongly  effer- 
vescing with  acids,  and  imparting  to  a  non-Tumii 
flame  an  intense  yellow  color,  which  appears  red  when 
observed  through  a  blue  glass"  (TJ.  B.  Ph.).  This  salt  is 
decomposed  by  acids,  with  the  production  of  a  crystal- 
line precipitate  of  acid  potassic  tartrate  (" bitartrate "), 

and  also  by  s    luble  plumbic,  calcic,  and  basic  sails. 

Rochelle  salt  is  mild  in  flavor  and  local  action,  ag 

well  with  even  a  sensitive  stomach,  and  differs  from  the 
citrate  and  acetate  in  being  of  low.  rather  than  high 
diffusion-power.  Hence  in  full  dose  it  is  purgative,  but 
as  compared  with  the  average  of  saline  purges  ranks 
among  the  milder.  In  non-purgative  dose,  especially  if 
given  well  diluted,  it  is  absorbed,  changes  to  carbonate 
alter  the  manner  of  the  citrate  and  acetate,  and  then 
exerts,  as  efficiently  as  other  salts,  the  specific  action  of 
alkaline  potass!,-  compounds.  From  its  mildness  it  is 
preferred  by  many  to  other  potassium  preparations 
constitutional  alkali  in  rheumatism,  lithaemia,  etc.  For 
constitutional  action  as  an  alkali  or  as  a  diuretic  the  salt 
is  to  be  given  in  comparatively  small  but  frequently 
repealed  doses,  not  to  exceed,  as  a  rule,  4.00  Gm.  (one 
drachm)   at    a    time.      As  a    purge,    the   dose  will    la;  [ 

according  to  the  intensity  of  the  effect  desired,  from  E 
(Jin.  to  30.00  Gm.  (two  drachms  to  an  ounce)  in  water, 
plain  or  aromatized.  A  favorite  mode  of  administration 
is  in  effervescent  solution,  as  obtained  by  use  of  the  of- 
ficinal Pulris  Effervescent  Compositus,  Compound  Effer- 
vescing Powder.  This  is  the  well-known  SeidUtz-pota 
and  consists  of  two  parts,  one  a  powder  in  blue  paper, 
made  up  of  about  2.60  Cm.  (forty  grains)  of  acidsodic 
carbonate  ("bicarbonate";  and  about  B.OO  Gm.  (two 
drachms)  of  Uochelle  salt,  and  the  other  a  smaller 
powder  in  white  paper   consisting  of  about  2.25  Gm. 


794 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Potassium. 
PotagKi  urn. 


(thirty-five  grains)  of  tartaric  acid.  Each  portion  is  to 
he  dissolved  separately  in  about  60.00  Gru.  (two  fluid- 
ounces)  of  iced  water,  sweetened  and  aromatized  if  so 
desired,  and  the  solution  of  the  acid  to  be  then  added, 
half  at  a  time,  to  that  of  the  salts,  and  the  potion  drunk 
during  the  effervescence  which  immediately  occurs.  The 
reaction  upon  mixing  the  solutions  is,  of  course,  the  de- 
composition of  the  sodic  carbonate  by  the  tartaric  acid, 
with  the  formation  of  a  sodic  tartrate  and  the  evolution 
of  carbon-dioxide  gas.  A  single  "  powder  "  is  a  medium 
purgative  dose. 

Normal  Potassic  Tartrate:  (KsCJLOe);.  H20.— The 
salt  is  officinal  in  the  U.  S.  Pharmacopoeia  as  Potassic  Tar- 
Iras,  Tartrate  of  Potassium.  It  is  sometimes  called  solu- 
ble tartar,  in  contradistinction  to  the  acid  tartrate,  which 
is  comparatively  insoluble.  Potassic  tartrate  occurs  in 
"small,  transparent  or  white,  monocliuic  crystals,  or  a 
white  powder  somewhat  deliquescent,  odorless,  having 
a  saline,  slightly  bitter  taste  and  a  neutral  reaction. 
Soluble  in  0.7  part  of  water  at  15°  C.  (59°  F.),  and  in 
0.5  part  of  boiling  water  ;  almost  insoluble  in  alcohol. 
When  heated,  the  salt  melts,  then  chars,  and  evolves  in- 
flammable vapors  having  the  odor  of  burnt  sugar.  On 
moderate  ignition  it  leaves  a  blackened  residue  of  an 
alkaline  reaction,  strongly  effervescing  with  acids.  A 
concentrated,  aqueous  solution  of  the  salt  yields  a  white, 
crystalline  precipitate  on  the  addition  of  acetic  acid. 
"With  test-solution  of  nitrate  of  silver  it  yields  a  white 
precipitate,  which  becomes  black  on  boiling "  (U.  S. 
Ph.).  This  tartrate  acts  similarly  to  Rochelle  salt,  and 
may  be  used  for  similar  purposes  in  similar  doses,  but 
is  comparatively  seldom  employed  because  of  its  dis- 
agreeable, bitterish  taste. 

Acid  Potassic  Tartrate  :  KHCJLOe. — This  well-known 
salt,  the  crernor  tartari  or  cream  of  tartar  of  common 
parlance,  is  officinal  in  the  U.  S.  Parmacopceia  under 
the  title  Potassii  Bitartras,  Bitartrate  of  Potassium.  It 
is  prepared  by  a  process  of  purification  from  the  impure 
salt  occurring  as  an  incrustation  developing  in  casks  of 
wine,  especially  of  acid  wines.  Such  incrustation  is 
called  argol,  or  crude  tartar,  the  latter  name  being  derived 
from  the  tart  quality  of  the  wines  that  furnish  the  great- 
est yield  of  the  substance.  The  purified  salt  may  be  in 
crystals,  but  as  furnished  to  pharmacists  it  is  in  fine 
powder,  to  which  condition  especially  the  cant  name  of 
"cream  of  tartar"  applies.  The  characteristics  are: 
"  Colorless  or  slightly  opaque,  rhombic  crystals,  or  a 
white,  somewhat  gritty  powder,  permanent  in  the  air, 
odorless,  having  a  pleasant,  acidulous  taste  and  an  acid 
reaction.  Soluble  in  210  parts  of  water  at  15°  C.  (59" 
F.),  and  in  15  parts  of  boiling  water;  very  slightly  solu- 
ble in  alcohol.  When  heated,  the  salt  chars  and  evolves 
inflammable  vapors  having  the  odor  of  burnt  sugar. 
On  moderate  ignition  it  leaves  a  blackened  residue  of  an 
alkaline  reaction,  which  strongly  effervesces  with  acids. 
The  salt  is  dissolved  by  warm  solution  of  potassa,  and  is 
again  precipitated  on  the  addition  of  hydrochloric  acid. 
Its  aqueous  solution,  rendered  neutral  by  potassa,  pro- 
duces, with  test-solution  of  nitrate  of  silver,  a  white 
precipitate,  becoming  black  by  boiling"  (U.  S.  Ph.). 
Among  the  above-described  properties,  the  sparing  solu- 
bility in  cold  water  should  be  noted.  This  solubility 
can  be  brought  to  the  proportion  of  one  to  one  by  the 
addition  of  borax,  and  in  the  German  Pharmacopoeia 
there  is  a  preparation  called  Tartarus  boraxatus,  "potas- 
sic boro-tartrate,"  made  by  dissolving  two  parts  of  borax 
in  twenty  of  water,  adding  five  parts  of  cream  of  tar- 
tar, dissolving  by  stirring  over  a  steam-bath,  filtering, 
evaporating  to  dryness,  and  pulverizing.  The  product 
is  a  very  deliquescent  white  powder,  soluble  in  its  own 
weight  of  water.  Commercial  cream  of  tartar  always 
contains  more  or  less  calcic  tartrate,  which  salt  is  a  nor- 
mal constituent  of  crude  tartar,  but,  according  to  the 
pharmacopoeial  standard,  the  proportion  should  not  rise 
above  six  per  cent.  Besides  this  natural  impurity,  adul- 
terations are  often  found,  such  as  chalk,  gypsum,  clay, 
sand,  or  flour.  Purchase  of  the  article  in  crystals  affords 
the  surest  way  to  avoid  these  sophistications. 

Cream  of  tartar  is  a  cooling,  acidulous  salt,  agreeing 


well  with  delicate  stomachs.  Like  Rochelle  salt,  it  is  of 
low  diffusion-power  and  therefore  cathartic,  and  in  its- 
purgative  action  is  characterized  by  the  copiousness  of 
the  watery  dejections  it  determines.  Fortius  reason  it 
is  a  favorite  ingredient  of  cathartic  mixtures  intended 
for  carrying  off  a  dropsical  effusion,  such  as  the  com- 
pound powder  of  jalap  of  the  U.  S.  Pharmacopoeia.  In 
non-purgative  dosage  the  salt  is  refrigerant  and  diuretic 
— perhaps  more  generally  diuretic  than  any  other  potas- 
sic compound,  but,  unlike  the  other  potassic  salts  of 
organic  acids,  it  does  not  appear  to  suffer  the  usual  con- 
version in  the  blood  into  a  carbonate.  Such,  at  least,  is 
the  inference  from  the  clinical  observation  that  cream  of 
tartar  is  not  of  the  same  value  for  constitutional  alkalizing 
as  are,  respectively,  the  other  tartrates,  the  citrate,  and  the 
acetate.  The  uses  of  the  present  salt  arc  therefore  re- 
stricted to  its  application  as  a  purge,  a  diuretic,  or  a 
grateful,  cooling  saline  in  feverishness.  The  doses  are 
substantially  the  same  as  those  of  Rochelle  salt  for  the 
same  several  purposes.  The  powdered  cream  of  tartar 
may  be  suspended  in  water  or  mixed  with  molasses  for 
giving  as  a  purgative,  or,  for  use  as  a  fever-draught, 
may  be  dissolved  in  boiling  water,  and  the  solution,  when 
cold,  given  sweetened  with  sugar.  The  old-fashioned, 
so-called  imperial  draught  is  made  by  dissolving  one  per 
cent,  of  cream  of  tartar  in  boiling  water,  adding  one  per 
cent,  of  sliced  lemon  and  eight  of  white  sugar.  < 'rat/u. 
of  tartar  whey,  so  called,  consists  of  one  and  a  half  per 
cent,  of  the  salt  in  milk. 

Normal  Potassic  Sulphate :  K-.>SO«.  The  salt  is  officinal 
in  the  U.  S.  Pharmacopoeia  under  the  title  Potassii  Sul- 
phas, .Sulphate  of  Potassium.  It  occurs  in  "colorless, 
hard,  six-sided,  rhombic  prisms,  permanent  in  the  air, 
odorless,  having  a  sharp,  saline,  slightly  bitter  taste  and 
a  neutral  reaction.  Soluble  in  9  parts  of  water  at  15° 
C.  (59°F.),  and  in  4  parts  of  boiling  water  ;  insoluble 
in  alcohol.  When  heated,  the  crystals  decrepitate,  and  at 
a  white  heat  they  fuse,  solidifying  or  cooling  to  a  crys- 
talline mass  of  an  alkaline  reaction.  The  aqueous  solu- 
tion yields  a  white,  crystalline  precipitate  on  the  addition 
of  a  saturated  solution  of  bitartrate  of  sodium.  With 
test-solution  of  chloride  of  barium  it  yields  a  white  pre- 
cipitate, insoluble  in  nitric  acid"  (U.  S.  Ph.).  Potassic 
sulphate  is,  like  all  sulphates,  comparatively  harsh,  and 
in  large  concentrated  dose  has  caused  fatal  irritant  poi- 
soning. It  is  of  low  diffusion-power,  therefore  purga- 
tive, and  its  medical  use  has  been  as  a  saline  cathartic. 
It  is,  however,  little  used,  because  of  its  occasional  harsh- 
ness. The  dose  will  range  from  8.00  to  16.00  Gm.  (two 
to  four  drachms),  to  be  given  in  solution,  well  diluted. 
This  is  the  salt  formerly  called  eitriolated  tartar  and  sal 
de  duobus. 

Potassic  Nitrate :  KN03.  This  salt,  the  well  known 
substance  nitre,  or  saltpetre,  is  officinal  in  the  U.  S. 
Pharmacopoeia  under  the  title  Potassii  NUras,  Nitrate  of 
Potassium.  It  occurs  as  "colorless,  transparent,  six- 
sided,  rhombic  prisms,  or  a  crystalline  powder,  perma- 
nent in  the  air,  odorless,  having  a  cooling,  saline,  and 
pungent  taste  and  a  neutral  reaction.  Soluble  in  4 
parts  of  water  at  15°  C.  (59°  F.),  and  in  0.4  part  of  boil- 
ing water;  almost  insoluble  in  alcohol.  When  heated 
to  about  340°  C.  (644D  F.),  the  salt  melts;  at  a  higher 
temperature  it  is  decomposed,  giving  off  oxygen,  and 
leaving  a  residue  which  emits  nitrous  vapors  on  the  ad- 
dition of  sulphuric  acid.  Thrown  upon  red-hot  coals 
the  salt  deflagrates.  The  aqueous  solution  of  the  salt 
yields  a  white,  crystalline  precipitate  on  the  addition  of 
a  saturated  solution  of  bitartrate  of  sodium  "  (U.  S.  Ph.). 
Under  the  name  of  sal  prunelle  or  crystal  mineral,  nitre 
is  also  to  be  found  in  the  shops  in  small  circular  cakes, 
moulded  from  the  salt,  fused.  Commercial  refined  salt- 
petre is  the  quality  of  the  salt  to  be  employed  in  medi- 
cine, and  an  article  in  small  crystals  is  preferable  to  one 
in  large,  since  large  crystals  are  apt  to  contain  some  wa- 
ter, mechanically  entangled  in  the  process  of  crystalliza- 
tion. 

Potassic  nitrate,  like  the  sulphate,  is  a  powerful  salt  in 
local  operation,  but,  unlike  the  sulphate,  is  of  high  dif- 
fusion-power, so  that  even  a  large  dose  will  be  compara- 
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tivelj   quickly  absorbed.    Taken  internally  it  K  there 
fore  doublj    ; >•  > i <  1 1 1 .  and  even  poisonous,  a  lai 
ex<  iting  Bevere  irritant  poisoning,  and  consecutively  pro 
ducing  in  the  bighesl  degree  the  dangerous  constitutional 
effects  of  the  potassic  com]  illy.     The  salt 

undergoes  no  decomposition  in  the  system,  and  is  Lhi 
fore  incapable  of  exerting  any  alkaliiu  effects,  either 
local  or  constitutional,  In  medicinal  doses  nitre  pro- 
duces the  antifebrile  effects  of  the  potassium  salts  gem  i 
ally,  being  cooling  and  grateful  to  the  stomach,  and  tend- 
ing, after  absorption,  to  quiet  a  bounding  heart  and  at  the 
Bame  time  to  prove  gently  diuretic  and  diaphoretic.  Be 
ing  of  bigh  diffusion  power,  il  does  not  purge  exccpl  in 
considerable  dose.  A  peculiar  property  of  nitre  is  that, 
mixed  with  fresh  venous  blood,  it  turns  the  blood  bright 
red  and  impairs  its  coagulability  ;  but  in  spite  of  much 
theorizing,  the  facl  dues  nol  lead  t<>  any  special  thera- 
peusis,  Medicinally  nitre  is  nowadays  probably  rarely 
used  i  111  <  rn.i  1 1  \ .  c\<(]  it  as  an  ingredient  01  fever-draughts 
or  of  diuretic  mixtures.  Formerly  it  had  considerable 
refutation  in  the  treatment  of  acute  rheumatism,  being 
pushed  in  full  doses,  t nit  alkalies  and  salicylates  have 
now  supplanted  the  .salt  fur  this  application.     The  single 

dOse  Of  nitre  should  not    exceed  '.'. (lit  Cm.  (thirty  grains), 

and  the  sail  is  bust  given  in  dilute  solution.  Consider- 
able single  amounts,  especially  if  in  concentrated  condi- 
tion, are  dangerous,  but  so  rapid  are  the  absorption  and 
elimination  of  the  nitrate  that,  by  means  of  small  and 
frequent  doses,  properly  diluted  for  the' taking,  a  very 
large  quantity — from  ISO. 00  to  62.00  6m.  (one  or  two 
Ounces)-  can  be  passed  through  the  system  in  the  course 
of  a  single  day  without  injury.  A  special  therapeutic 
application  of  saltpetre  is  the  inhalation,  for  the  reli< 
spasmodic  asthma,  of  the  fumes  arising  from  its  combus- 
tion.     As  usual  ill  antispasmodic  medication,  some  cases 

find  relief  from  the  agent  and  others  do  not,  or  even 
suffer  aggravation  thereby.  For  the  application  white 
unsized  paper,  free  from  wool,  is  Steeped  iii  a  twenty- 
live  per  cent,  aqueous  solution  of  nitre  and  allowed  to 
dry.  A  piece  is  (hen  burned,  and  the  patient,  with  the 
face  as  near  as  call  be  borne  without  undue  irritation,  in- 
hales the  white  fumes  thai  arc  given  off.  Such  prepared 
paper  is  officinal  in  tin-  1  .  8.  Pharmacopoeia  under  the 
title  Gharta  Potassii  Nilralis,  Nitrate  of  Potassium  Pa- 
per. It  is  sometimes  called  <isthm<i  paper.  Toxicologic 
cally  nitreisof  some  importance,  cases  of  poisoning  by 
the  salt  not  infrequently  occurring.  An  ounce,  swal- 
lowed at  a  draught,  has  proved  fatal  in  a  number  of  in- 
stances. Taken,  as  it  commonly  is  in  such  cases,  in 
pretty  strong  solution  in  mistake  for  purgative  salts,  the 
symptoms  are  mainly  those  of  severe  gastro-intestinal  ir- 
riiatiun — burning  pain  in  the  stomach,  violent  vomiting 

and  purging,  the  dejects  being  sometimes  bl ly,  and  gen 

era!  collapse.  Whether  the  constitutional  symptoms  are 
merely  symptomatic  of  shuck  from  the  irritation,  as  oc 
curs  bo  commonly  with  powerful  irritant  poisons  like  the 
mineral  acids,  or  whether  they  are  in  par!  the  expression 
of  the  specific  potassium-poisoning  of  nerve  and  muscle, 
is  nut  always  easy  to  determine,  and  is  of  no  practical 
bearing  on  the  treatment  of  the  poisoning.  Special 
s_\  mptomsare  urinary  suppression,  with  Btrangury,  tenes- 
mus, and  bloody  urine,  and  aphonia.  These  may  or  may 
nol  occur.  Death  may  take  place  in  two  hums  after 
the  swallowing  of  the  poison.  There  is  mi  chemical 
antidote   tO  nitre.  BO  that    the  treatment   of  a  case  of  poi- 

Boning  must  be  conducted  Biinply  on  general  medical 
principles. 

Potassic  Ohlorati  :  KC10».  The  salt  is  officinal  in  the 
l'.  s.  Pharmacopoeia  under  the  title  Pottusii  Ofdoras, 
Chlorate  of  Potassium.  It  occurs  in  " colorless,  mono- 
clinic  prisms  or  plates,  of  a  pearly  lustre,  permanent  in 
the  air.  odorless,  having  a  cooling,  saline  taste,  and  a 
neutral  reaction.  Soluble  in  16.5  parts  of  water,  al  15 
<     (59   P.),  and  in  2  parts  of  boiling  water ;  only  slightly 

Soluble    in    alcohol.        When    healed,    tile  salt    nulls   and 

afterward  gives  off  an  abundance  of  oxygen,  finally  \ea\ 
in','-  a   residue  of  a  neutral  reaction,  amounting  to  60.8 
per  cent,  of  the  original  weight,  and  completely  soluble 
in  water'    ,1  .  s.  I'll.  .     The  Pharmacopoeia  also  heads 


iis  description  with  the  important  injunction  that  this 
salt  "  shuuld  be  kept  ill  Well  Stopped   bottles,   and  should 

nui  be  triturated  with  readily  oxidi/.able  or  combustible 

BUD8tance8."  Violation  of  the  latter  precept  may  be  fol- 
lowed by  an  explosion. 

The  chemical  relationship  between  chlurates  and  ni- 
trates is  paralleled,  as  usual  in  such  eases,  by  resemblance 

in  physiological  action.  The  present  salt  thus  closely  re- 
sembles nitre  in  its  effects,  the  principal  difference  being 
in  intensity  of  power,  the  chlorate  being  the  weaker — a 
fact  probably  in  part  due  to  the  less  ready  solubility  of 

the  salt.  Vet  the  chlorate  is  Btrong  enough,  in  full  con- 
centrated dose,  to  be  fatally  poisonous,  with  symptoms  of 
intense  gastro-intestinal  irritation,  and.  in  too  lavish  me- 
dicinal use,  as  has  been  the  fashion  in  diphtheria,  to  lie 
the  likely  cause  of  much  of  the  nephritic  disorder  thought- 
lessly assigned,  in  etiology,  to  the  disease  instead  of  to 
tin-  medicine.1  For,  like  the  nitrate,  the  chlorate  of  po- 
lassium  has  a  distinct  tendency  to  irritate  the  kidneys, 
which,  in  the  choked  condition  of  the  organs  common  in 
diphtheria,   may  easily  lead  to  dangerous  congestion. 

Potassic  chlorate  was  forced  into  medicinal  notoriety 
largely  by  the  theoretical  consideration  that,  since  chlo- 
rates readily  part  with  some  of  their  oxygen,  thus  prov- 
ing active  oxidizing  agents,  the  salt  ought  to  Berve  as  a 
constitutional  source  of  oxygen  w  [thin  the  animal  system, 
and  so  prove  of  benefit  in  diseases  that  tax  the  nutritive 
powers  of  the  organism.  Clinical  experience,  however, 
dues  not  bear  out  the  prognostications  of  theory,  and 
physiological  chemistry  accounts  for  the  failure  by  find- 
ing that,  under  the  conditions  of  the  animal  circulation, 
puiassic  chlorate  suffers  no  decomposition,  but  is  elimi- 
nated by  the  kidneys  and  other  organs  unchanged.  The 
only  rational  place  of  this  salt  in  medicine  hinges  on  the 
following  fact  :   The  chlorate  is  largely  eliminated  by 

the  salivary  glands,  and  probably  also  by  the  mucous  fob 
licles  of  the  mouth  and  pharynx,  and  in  inflammatory 
conditions  of  the  Burface-textures  of  these  parts  distinctly 
tends  to  healing.  Sore  mouth  or  sore  throat,  catarrhal  or 
ulcerative,  is  therefore  often  with  advantage  treated  with 
potassic  chlorate  in  the  form  of  wash  or  gargle,  or.  better 
still,  for  the  sake  of  continuous  application  to  the  parts 
through  the  avenue  of  the  saliva  and  buccal  mucus,  given 
internally.  A  convenient  practice  is  to  prescribe  a  five 
per  cent,  aqueous  solution  of  the  salt,  which  is  upon  the 
verge  of  a  saturated  solution,  and  direct  this  to  be  used 
as  a  mouth-wash  or  gargle  every  two  hours,  ami  at  the 
same  lime  a  couple  of  teaspoonfuls  to  be  taken  inter- 
nally. Such  quantity  will  represent  about  0.50  Cm. 
(eight  grains)  of  the  salt — a  moderate  single  internal  d 
Among  the  varieties  of  buccal  disorders  amenable  to  po- 
tassic chlorate  maybe  mentioned  mercurial  stomatitis; 
and  some  practitioners  even  combine  the  potassic  salt 
with  their  mercurials  in  constitutional  incrcurialization, 
with  the  view  of  lessening  the  risk  of  salivation.  In 
diphtheria,   also,  the   chlorate    18   a   good    deal   used,   the 

g 1  effects  being  probably  the  local  ones  only,  and  the 

risk  to  kidneys  or  heart  from  loo  free  dosage  being  gen- 
uine and  considerable,  of  preparations,  the  U.  8.  Phar- 
macopoeia makes  officinal  Tivchisci  Pola&sii  Chloratis, 
Troches  of  Chlorate  of  Potassium,  the  ingredients  being 

the  salt,  sugar,  and  tragacanth.  and  a  little  of  spirit  01 
lemon  fur  flavoring.  Each  troche  contains  0.H2  Gm. 
(five  grains)  of  chlorate.  In  ordinary  sure  throats  or  sore 
mouths,  for  the  treatment  of  which  affections  the  prepa- 
ration is  especially  intended,  these  lozenges,  if  allowed 
to  dissolve  naturally  without  chewing,  may  be  taken 
continuously  through  the  day.  Edward  C'/rtis. 

'  Ringer  and  Hnnell  :   Journal  of  PhyrioloKji  >•■  P-  88. 

inam  :  Practitioner,  rol.  v..  p. 
'Jacobi:  Hedioal  Record,  vol.  sv„  p.  241. 

POTT'S  DISEASE.  Bynonymb.— Caries  of  the  Spine, 
adylitis,  Malum  Pottii,  Putt's  Kyphosis,  Hal  verte- 
bral. Angular  Curvature.  Spondylarthrocaee. 

Definition. — A  disease  of  the  spinal  column,  charac- 
terized by  a  caries  of  the  vertebral  bodies  with  the  atten- 
dant changes, 

The  disorder  was  first  accurately  described  by  Percival 
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Potassium. 
Pott's  Disease. 


Pott  in  1779,'  but  the  characteristic  deformity  had  been 
mentioned  by  the  older  writers,  and  the  disease  itself  is 


Fig.  31152.— Complete  Ab- 
sorption of  Vertebral 
Body.  (Warren  Muse- 
um.) 


Flo.  3050. — Potfs  Disease  Involving  the  Whole  Dorsal  Region.     Prehistoric  Iud 
ian  Remains.     (Peabody  Museum,  Spec.  17233.) 

probably  as  old  as  humanity  ;  the  specimen  in  the  Pea- 
body    Museum  (Fig.  3(150)    shows    that 
the  disease  was  not  unknown  anion"; 
the  prehistoric  tribes  of  the  North 
American  Indians  in  Tennessee. 
It  also  demonstrates  the  pos- 
sibility of  spontaneous  re- 
covery, even  when   the 
disease  has  involved 
many  vertebrae. 

Pathological 
Ax  atomy.  — 
Pa  t  biologi- 
cally, the  af- 
fection is  an 
osteitis  of  the  i 
spongy    por- 
tion   of    the 
vert  ebrse, 
and  the  mor- 
bid process  is 
the   same    as 
that     observed 
in      all     spongy 
bone,  viz.,    a   de- 
structive     osteitis, 
localized  or  diffused. 
This   process   may   be 
followed  or  attended  by 
an  ossifying  osteitis,  which 
limits  the  extent  of  the  de- 
structive process,  and  in  fa- 
vorable cases  effects  a  cure  by 
anchylosis.      A    description    of 
the  pathological  histology  of  caries 
does  not  come  within  the  scope  of 
this    article.     It    may.   however,   be 
mentioned  here  that  the  tuberculous 
nature,  affirmed  by  Nelaton.  of  spinal 
caries  is  at  present  accepted  as  prob- 
able by  pathologists.2 


Fig. .3051.—  Spinal  Col- 
umn in  Well-marked 

Caries    of    Spine. 
(Warren  Museum.) 


The  carious  process  is  limited,  as  a  rule,  to  the  vertebral 
bodies  ;  the  transverse,  articular,  or  spinous  processes  are 
rarely  affected  secondarily,  and,  as  far  as  is  known,  never 
primarily,  their  structure  of  hard  bone  apparently  pro- 
tecting them  from  tubercular  invasion. 

Tlic  disease  is  then  fore  in  no  sense  an  articular  affection, 
although  pathologically  it  resembles  the  epiphyseal  ami 
juxta-epiphyseal  osteites  classed  among  the  joint  diseases. 
There  has  been  much  discussion  as  to  the  possibility  of 
primary  tubercular  disease 
of  the  intervertebral  carti- 
lage, some  authorities  af- 
firming its  impossi- 
>ilily,    and    denying 
the  reliability  of  the 
pathological  observa- 
tions cited  as   proof 
to  the   contrary, 
facts  arc  that  the  inter- 
y        vertebral    cartilage    is 
^     absorbed    at   an    early 
stage    in     the    disease, 
but    that    a    few    eases 
have     been     reported 
by   reliable    observers 
where  there  would  ap- 
pear  to   be    no   doubt 
that  the  cartilage  alone 
was    affected,    as    has 
UK'"      been  observed  in  a  few 
rare  instances   of    pri- 
mary disease  of  the  semilunar  cartilages  of  the  knee- 
joint.3 

Various   portions  of  the  vertebral  bodies  may  be 
affected  ;  there  may  be  two  or  more  foci  in  one  ver- 
tebra, or   the  whole  body  may  be  equally  affected  : 
the  disease  may  be  limited  to  one  spot,  forming  a  lo- 
calized abscess  of  the  bone,  or  it  may  extend  so  as  to 
involve  the  adjacent  vertebra".     Primary  disease  of  two 
vertebral    bodies    in   different, 
non-adjacent  parts  of  the  spine 
is    rare,   but    has   been   re- 
corded.    But  an  extensive 
%  destruction  of  many  adja- 
cent vertebrae  from  primary 
disease  of  one  may  be  said 
to  be  the  rule  in  Pott's  dis- 
ease.    In    some     instances 
this  destructive  process   may  be 
limited  to  the  surfaces  of  a  large 
number  of  vertebral  bodies  ;    in 
others  a  few  contiguous  vertebral 
bodies  are  completely  destroyed. 
The  number  of  vertebra1  involved 
necessarily  varies  ;    in   some  in- 
stances  the  bodies  of  twelve  or 
even  more  have  been  destroyed, 
producing  a  deformity  involving 
almost  the  whole  of   the  spinal 
column.     A  superficial  caries  of 
the  anterior  surfaces  of  the  bod- 
ies, without  involving  the  inter- 
vertebral cartilages  or  impairing 
the   weight-bearing   function  of 
the  vertebra',  has  been  observed, 
though  it  is  rare. 

As  elsewhere  in  the  human 
frame,  the  destructive  process 
may  spread  from  the  carious 
bone  to  the  adjacent  soft  tissues 
and  give  rise  to  an  abscess  ;  if 
the  portion  of  the  bone  involved 
is  near  the  spinal  canal,  a  pachy- 
meningitis frequently  follows, 
with  a  resulting  lesion  of  the 
cord  if  the  process  continues 
long  enough.4 
The  causation  of  Pott's  disease  is  not  definitely  deter- 
mined as  yet.     That  the  disease  is  of  a  tuberculous  nat- 


Fig.  31153.— Primary  Disease 
of  Two  Different  Part-  r.f 
Spinal  Column. 
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me  i-  frequently  asserted  and  seems  probable,  ami  as 
often,  some  fall  or  injury  i-  regarded  a-  an  exciting 
cause. 

Gibney,8  in  an  examination  of  185  cases,  found  a  hered- 
itary tuberculous  lain;  in  7  < ;  percent.  This  was  in  85 
percent,  inherited  from  the  father;  from  the  mother  in 
38  i"  i  cent.  .  in  -:i  p<  i  cent,  from  both.  In  r>  per  cent. 
ii  existed  in  other  children  ol  'in-  family,  ami  in  16  per 
ccni.  i  he  tai ni  was  manifest  in  Ih.ii,  parents  and  child 
In  15  per  cent,  a  weakened  condition  from  previous 
sickness  was  found  ;  ami  in  '.'.'  i"  r  cent.  both  an  inher- 
ited and  an  acquired  diathesis  was  found.     Taj  lor,*  in  845 

,  found  58  per  cent,  to  be  \\  iili  a  Listory  of  preci 
trauma  ;  in  15  per  cent,  there  was  disease  of  lung  in  nearer 
or  mi. re  distant  relatives  ;  in  L9  per  cent,  so-called  scrol 
ula  was  claimi  ■!.  and  a  sickly  diathesis  in  .'A  per  i 

Sc\  doi  -  nol  appear  to  be  an  imporlanl  factor  in  causa- 
tion, though  statistics  varj  somewhat.  Qibney  (loc. 
found,  in  2  155  cases  of  Pott's  disease,  1,829  males,  1,126 
females.  Mohr  found  females  Blightly  more  numerous 
than  males.  Fisher,1  in  500  cases,  found  261  males,  289 
lales.     Taylor,8in  L12  cases,  found 234  boys,  177 girls. 

The  disease  is  more  common  in  childhood,  Mohr' 
found,  in  72  cases,  thai  the  disease  occurred  between  the 
iir-t  and  fifth  years  in  29  per  cent. ;  between  the  sixth 
and  tenth  years  in  22  per  cent.;  eleventh  and  fifteenth 
years,  22  per  cent.;  sixteenth  and  twentieth  years,  16  per 
cent.;  and  above  the  twentieth  year,  in  11  per  cent. 
Drachman  found,  in  1<>1  cases,  n  per  cent,  between  one 
and  five  years  ;  86  per  cent,  between  five  ami  ten  years; 
13  per  cent,  between  ten  and  fifteen  years;  5  per  cent, 
between  fifteen  and  twenty  years;  4  per  cent,  between 
twenty  and  twenty-five  years.  The  oldest  case  was  sev- 
enty-seven years  of  age,  and  the  youngesl  eight  weeks. 
Qibney  (loc.  cit.)  found  87  per  cent,  were  under  four- 
teen years  of  age;  7  per  cent,  between  fourteen  and 
twelve;  4  per  cent,  over  twenty  one.  Taylor10  found, 
in  875  cases,  226  were  under  five;  68  between  five  and 
ten  ;  24  between  ten  and  fifteen  (N.  Y.  Med.  Record,  Au- 
gust 13,  1881 '. 

Jaffa*  found,  in  post-mortem  examination  of  317  cases 
of  tuberculosis  of  bones  and  joints,  that  there  was  caries 


Fig.  •'5054.— Frequent  Position  ol  ilea.)  In  Cervloa]  Caries. 

Of  the  spine  in  26  per  cent,  of  the  cases  :  in  bones  of  the 
feel  in  21  percent.;  in  the  hip-joint  in  18  per  cent.;  in 
the  knee-joint,  in  per  cent.;  in  the  hand,  u  per  cent.;  and 
in  the  elbow  ,  i  per  cent. 

The  erect  position  of  the  body  is  a  factor  of  impor- 
tance in  causing  disease  of  the  spine,  or.  in  other  words, 
that  position  which  necessitates superincumbenl  pressure 
upon  an  injured  vertebral  body.  Caries  of  the  spine  is 
said  nol  to  be  found  in  quadrupeds." 

ization. — The  mobility  of  the  Bpine — that  is,  its 

forward  bending— appears  to  influence,  to  an  extent,  the 

lization  ol  the  disease,  although  this  is  a  matter  not 

fully  determined.     Any  of  the  vertebra  may  be  attacked, 

inn  in  varying  frequency.     Statistics  are  of  uncertain 


56     Position  of 
Bead     in     Cervical 


value,  asthej  arechieflj  based  upon  autopsies  and,  there- 
fore, from  adults.    Mohr  (foe.  cit.),  in  56  autopsies  of  caries 

of  the  spine,  found  that  the  disease  is  most  common  in  the 
thoracic  region  <■'•'■'•  in  "i;  cases),  next  in  the  lumbal  i 
(•.'7  times),  and  next  iii  the  Deck  1 12  tinier.     The  sacrum 
wa-  diseased  in  die  case.      A-  there  are  more  dorsal   ver- 
tebra  than   either   cervical  or   lumbar,  il    is  natural   that 

the  number  of  cases  of  dorsal  disease  should  be  greater 
than  in  the  other  regions.  In  adults 
Mohr  found  the  first  lumbar  to  be 
the  on,  most  frequently  disi  aa  d, 
the  Becond  lumbar  the  next,  the 
fourth  dorsal,  twelfth  dorsal,  and 
the  fifth  lumbar  attacked  nearly  as 
frequently.  Billroth  and  Mcnzel 
found,  in  autopsies,  the  first  a: 
ond  cervical  vertebrae  the  ones  most 

frequently    attacked,    and      next     to 

these  the  sixth,  fourth,  and  eighth 
dorsal,  the  fourth  and  eighth  lumbar, 
the  tenth  and  ninth  dorsal,  and  the 
third  cervical,  in  the  above  order. 
The  vertebrae  least  frequently  at- 
tacked were,  according  to  Mohr,  the 
ninth,  tenth,  and  eleventh  dorsal,  the 

fourth    lumbar,    and    the    fifth    and 

sixth  cervical.  Billroth  and  Menzel 
found  the  fifth  and  sixth  cervical,  the  first  and  second 
dorsal,  and  the  first  lumbar,  the  vertebras  least  often  at- 
tacked. Jaffa*  found,  in  the  examination  of  living  sub- 
jects, that  the  sixth  and  seventh  dorsal  were  the  vertebra 

most  frequently  attacked  ;  ami  he  found,  also,  that  the 
lumbar  vertebras  were  less  frequently,  and  the  cervical 
more  frequently,  the  seat  of  disease  than  had  been  sup- 
posed from  post-mortem  examination. 

Taj  lor  found,  in  an  examination  of  800  living  patients 
with  caries  of  the  Bpine,  that  the  points  of  greatest  liability 
to  the  disease  to  be,  first,  the 
sixth  and  seventh  cervical; 
second,  near  the  eighth  dorsal  ; 
third,  the  second  and  third 
lumbar.  The  points  of  least 
liability  to  the  disease  are  from 
the  first  to  the  fourth  dorsal 
and  tin-  eleventh  and  tw elflb 
dorsal,  besides  the  two  extrem- 
ities  of   the  spinal  column.19 

Although,  as  is  seen,  the  loca- 
tions of  relative  frequency 
given  by  the  different  obser- 
vers do  not  agree,  it  w  ould  ap- 
pear that  certain  portions  of 
the  spine  ara  more  liable  to  at- 
tack than  certain  others,  and 
that  the  theory  advanced  by 
Taylor  was  a  plausible  one — 
viz.,  that  the  regions  most  liable 
to  the  disease  were  those  which 
were  the  most  exposed  to  jars 
or  increased  pressure  ;  that  the 
disease  would  be  more  frequent 
where  the  binges  of  motion  at 
the  spinal  column  came,  vary- 
ing to  a  degree  according  to 
age  and  occupation,  or  where 
there  was  the  greatest  exposure 
to  the  effects  of  violent  jars. 

In  short,  it  may  be  assumed 
that  the  determining  cause  of 
caries  of  spine  is  jar  or  superin- 
cumbent pressure  ;  the  influen- 
tial cause,  that  physical  state 
which  is  incapable  of  resisting  slight  trauma,  exposing 

the  tissue  probably  to  l  he  invasion  of  the  tubercle  bacillus. 
Symptoms. — Tne  clinical  history  varies  necessarily  in 

dill,  rent     cases,    and    also   as    to    the    pari    of    the    spine 

affected.  The  earliest  symptoms  are  not  easily  recog- 
nized, and  are  frequently  overlooked  until  the  deformity 
leaves  no  doubt  of  the  existence  of  the  disease. 


Fio.  8066.— Elevation   of  Chin 
in  Caries  of  the  Upper  Dor- 

BaJ  spine. 
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Peculiarity  of  attitude,  muscular  stiffness,  and  referred 
pain  are  the  most  prominent  of  the  earlier  symptoms, 
and  they  may  he  present  before  a  projection"  has  hern 
noticed.  The  importance  of  these  early  symptoms  can 
hardly  be  overstated,  as  it  is  on  an  early  recognition  of 
the  affection  that  the  hope  of  a  ready  cure  is  to  be  based. 

Attitude. — The  peculiarity  in  attitude  noticed  early  in 
the  disease  is  due  either  to  reflex  muscular  spasm — simi- 
lar to  that  seen  in  joint-disease  (notably  that  of  the  hip- 
joint),  or  to  an  unconscious  effort  on  the  part  of  the  patient 
to  prevent  jar  or  any  increased  pressure  upon  the  affected 
vertebral  bodies.  These  attitudes  necessarily  vary  ac- 
cording to  the  point  of  the  -pine  attacked.  In  dise 
the  upper  cervical  region  the  must  common  attitude  is 
that  of  wry-neck.  Tins  is  sometimes  confouuded  with 
idiopathic  torticollis,  and  patients  in  some  instances  have 
been  subjected  to  tenotomy  under  a  mistaken  diagnosis. 

When  the  disease  is  in  the  lower  cervical  region  and 
upper  dorsal,  the  chin  is  held  somewhat  raised,  to  bal- 


Fig.  3057. — Elevated  Shoulders  in  Upper  Dorsal  Disease. 

ance  the  weight  of  the  head  on  the  articular  facets, 
suggesting  the  position  of  a  seal's  head  when  out  of 
water.  The  spinal  column  below  the  point  of  disease  is 
abnormally  straight,  and  in  some  instances  curved  slightly 
forward  ;  while  in  the  lower  dorsal  region  an  exaggerated 
projection  of  the  spinous  processes  backward  may  be 
seen,  due  to  a  compensating  curve  ;  this  projection  is 
sometimes  so  marked  as  to  suggest  that  the  disease  has 
attacked  another  part  of  the  spine. 

In  the  middle  dorsal  region,  the  attitude  to  be  noticed 
most  frequently  is  an  elevation  of  the  shoulders.  Some- 
times one  shoulder  is  held  for  a  time  higher  than  the 


other,  and  temporarily  a  slight  lateral  deviation   of  the 
spine  is  to  be  seen. ' ' 

In  the  lumbar  region,  the  patient  in  the  early  stage  fre- 
quently will  lie  noticed  to  lean  backward, 
like  pregnant  women  or  adults  with  large 
abdomens.  /  \\VV 

A    peculiar  position   and  characteristic 
sidling  gait  is  sometimes  seen,  at  a  com- 
paratively early   stage   of   disease   in   the 
lower  dorsal   or  lumbar  region,  due 
to  a  slight  contraction  of  the  psoas 
and  iliacus  muscles. 

In  a  late   stage,  when  psoas 
abscess   is   present,  a  marked 
contraction  of  these  muscles 
takes    place  ;    but    even  when 
there  is  no  evidence   of  exist- 
ence  of   suppuration    or  of  a 
psoas  abscess,  slight  inflamma- 
tory irritation  of  the  muscles 
will  produce  a  limitation  to  the  arc 
of   extension  of  the  thigh   on   the 
trunk.     This  may  be  so  slight  as  to 
be  noticed  only  by  placing  the  pa- 
tient on  the  face  and  attempting  ex- 
treme extension  of  the  thigh.      If 
more  muscular  resistance  is  met  on 
one  side  than  on  the  other,  or  than 
is  usually   encountered,  it  may  be 
assumed  that  the  increased  tonicity 
is  the  result  of  irritatiou   of  some 
of  the   muscular   fibres  extending 
the  thigh. 

In  addition    to    the   square   po- 
sition of   the   shoulders,  the  pecu- 
liar position  of  the  head,  the  erect  attitude  of  the   up- 
per part  of  the   spine  preventing  the  superincumbent 
weight  of  the  trunk  and  upper   extremities  (above  the 
diseased  portion  of  the  spine)  from 
falling  forward   upon   the    diseased 
vertebral  bod}-,  the  gait  is  peculiar  ; 
the   patient  walks  more  on  the  toes 
than  on  the  heels,  and  with  the  knees 
slightly  bent — in  such  a  way  that  all 
possible  springs  may  be  brought  into 
play  to  diminish  jarring  the  spine. 

These  peculiarities  of  at- 
titude and  position  vary  in 
severity  according  to  the  se- 


Fig.  3058.— Attitude  in 
Advanced  Disease  with 
Psoas  Contraction. 


verity  of  the  disease  ;  they  may  be 
at  one  time  more  noticeable  than 
at  another.  Characteristic  also  at 
this  stage  of  the  disease  is  a  muscu- 
lar stiffness  more  marked  after  the 
patient  has  been  quiet  for  a  while 
(during  sleep).  The  stiffness  of 
the  limbs  diminishes  or  disappears 
after  the  patient  has  moved  about. 
A  certain  amount  of  muscular 
rigidity  of  the  muscle-  of  the  back 
will  be  felt  on  palpation  and  in  af- 
fections of  the  middle  dorsal  and 
lumbar  regions  ;  stooping  involv- 
ing arching  of  the  back  forward 
is  difficult  or  impossible,  and  in 
attempting  to  stoop  in  order  to 
pick  up  any  article  from  the  floor 
the  patient  will  keep  the  spine 
erect  and  reach  the  floor  lower- 
ing himself  with  an  erect  trunk,  by  bending  the  knees 
(Pig.  3060). 

Children  will  often  be  noticed  to  become  tired  more 
easily  thau  usual,  and  after  playing  about  for  a  time  will 


Fig.  3059.— Attitude  in 
Pronounced  Dorsal  Ca- 
ries. 
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desire  to  lie  down,  t"  reel  their  arms  upon  a  chair  or 
seat,  or  i<>  support  the  bead  with  theii  hands,  or  the  trunk 
by  holding  on  to  the  thighs,  according  to  the  pari  of  i h<- 
affected. 
The  amount  of  muscular  stiffness,  rigidity,  and  dif- 
Qculty  in  maintaining  the  Bpine  erei  i  is  in  a  measure  an 
index  of  the  degree  of  activity  ol  Ihe  disease,  [nearly 
cases  the  muscles  on  either  Bide  of  the  an  a  of  the  affected 
vertebras  will  of  ten,  on  bending  thi  back,  be  seen  to  spring 
out  in  relief,  :nt i m;  like  physiological  Bplints  to  the  dis- 
eased vertebra]  column. 

/  realization  of  Pain. — The  localization  of  the  r< 
pain  in  caries  of  the  spine  varies  witb  the  nerves  af- 
fected." The  pain  is  referred  to  the  ends  of  the  nerves, 
and  may  be  fell  in  the  cervical,  Bternal,  or  abdominal 
hs,  or  in  the  limbs. 
The  pain  is  usually  subacute,  and  may  in-  onlj  01 
casional  At  times  the  attack  may  be  very  Bevere,  bj 
companied  by  intense  hyperesthesia,  bo  thai  the  pressure 
of  the  bedclothes  cannol  be  tol- 
erated, and  patients  in  this  con- 
dition have  been  supposed  to 
have  intense  peritonitis  or  pleu- 
risy. The  subacute  form  is 
more  common,  and  this,  to 
gether  with  muscular  stiffness, 
often  gives  rise  to  a  diagnosis  of 
rheumatism,  Bciatica,  or  neural- 
gia. The  pain  in  these  cases  is 
due  to  a  compression  of  the 
nerves  by  inflammatory  prod- 
ucts as  they  pass  out  of  the 
spinal  canal.  Analogous  to 
these  attacks  of  pain  are  disturb- 
ances of  the 
fund  ions  of 
other  nerves — 
manifested  in 
cough,  dysp- 
noea with  cya- 
nosis, gastric  dis- 
orders, obstinate 
and  re  c  u  rr  i  n  g 
vomiting,  a  n  d 
troubles  of  the 
bladder,  with  or 
without  pain  at  the 
end    of    the   penis. 

Patients  Buffering 
in  this  way  have 
been    treated    for 

bronchitis,  pneu- 
monia, gas)  ritis,  or 

cystitis  ;  and  in 
O  II  e  notable  i  n  - 
stance  the  oper- 
ation  for  stone  in 

the  bladder,  lateral 
cystotomy."  was  performed  and  no  vesical  trouble  dis- 
covered, but  at  the  autopsy  caries  of  the  lumbar  vertebrae 
was  found. 

These  periods  of  suffering  may  become  intense,  con 
Btituting  acute  attacks,  subsiding  after  rest,  and   recur- 
ll   intervals  without  apparent  exciting  cause. 

Dilatation  or  contraction  of  the  pupil,  existing  for  some 
time,  has  been  noted  in  cervical  caries  of  the  spine,  with 
compression  of  the  cord  (Charcot). 

/'  alysis.  -Motor  disturbances  are  at  Grsl  shown  by 
exag  i  ration  of  the  reflexes,  which  maj  or  maj  nol  pre- 
cede a  ci  implete  paralysis. 

Considermg  the  facl  that  the  spinal  canal,  containing 
the  spinal  cord,  is  bo  near  the  seat  of  disease  in  carii  -  01 
the --pine,  it  U  not  strange  that  paralysis  is  so  commons 
symptom  in  Pott's  disease.  This  complication  is  more 
frequent  the  higher  the  portion  of  the  spinal  column 
which  is  affected,  for  the  reason  that  the  cord  is  larger 
and  the  vertebral  bodies  smaller  the  higher  we  ascend  in 
the  column. 

The   disturbance  id'  the  function  of  the  muscular  sys- 


Fio.  3000.— Stiffness  of  Back. 


tem  is  very  characteristic,  and   is  not    due,  as  was   origi- 
nally supposed,  to  pressure  upon  the  cord  from  displaced 
bone,  but  to  a  transverse  myelitis,  subacute  or  chroni 
or,  more  properly,  to  a  pachymeningitis  or  meningo-mj 
i  litis,  with  pressure  upon  the  cord  from  the  resulting 
-ran u lat ion  tissue,"  a-  well  as  to  secondary  alteration 

in  the  substance  of   the  cord   itself  in  the  lateral  columns 
below   Ihe   point  affected,  and   in   the   posterior  columns 
above  the  point.     Microscopically,  interstitial  prolifi 
lion  ol  the  connective  tissue,  and  degeneration  of  the 

nerve-fibres  an-  sometimes  found;  the  changes  can  he 
observed  with  the  naked  eye,  in  a  translucent,  -ravish  or 
slightly  yellowish  color  of  the  tissues,  [n  fresh  specimens 
of  the  cord.     Usually,  however,  hardening  in  chromic 

acid  is  necessary  before  they  can  be  seen. 

Paralysis,  however,  may  exceptionally  be  occasioned 
by  the  pressure  of  a  projecting  fragment  of  necro 
bone,  or  by  the  mechanical  pressure  of  an  absces 

'Ihe  symptoms  developed  are  those  characteristic  of 
myelitis  by  compression— paralysis  is  usually  gradually 
developed,"  paraplegia  rather  than  hemiplegia,  the  para- 
lyzed muscles  may  be  relaxed  and  softened  at  first,  hill 
as  the  disease  progresses  the  muscles  become  tense  and 
rigid,   with   twitchings,   both   tonic  and  clonic,  and 

'  ration  of  the  deep  reflexes.  Permanent  contractures 
may  be  developed,  contraction  in  an  extended  position 
of  the  limb  coming  before  thai  in  a 
flexed  position  ;  tl 

neOUS   and  tendinous 
-crated.     Sensation 
said,  always  impai 
usually  so  slightly 
be    determined    onl 
on  careful  exami 
nation  ;  or  there 
may  be  regions 
of    anaesthe- 
sia, hy  p  e  r 
aj  sthesia, 
or    pa  r.e  s 
thesia.       A  8 
a   rule,  how- 
e  v  e  r  ,    1  h  e 
motor    paral- 
ysis is  the  chief 
feature,  and  sen- 
sation    does     not 
become  gravely  al 
tend  until  very  lat 
unless    the    centre 
the    cord    is     attai 
It   has  been  Stated 
Jon  I  that  sensation  i 
entirely  lost  in  caries 
spine.     Paralysis  of  the  rec- 
tum   and    bladder  is    rarely    r,°   "W»-?"««»  «  Bptwa 


oiaaaer  i  n(":.; 

prominent    and    often     want-        of  Spine.     (Warren  Museum.) 
ing ;    bed  sores   and    cystitis  . 

occur  only  in  the  severer  cases.  Trophic  disturbances 
and  loss  of  electrical  contractility  are  not  to  be  seen  unless 
in  exceptional  cases,  where  other  parts  of  the  cord  than 
those  usually  affected  have  become  secondarily  changed. 
The  wasting  of  the  muscles  and  diminution  of  electric 
contractility  are  usually  only  such  as  disuse  would  cause  ; 
if,  however,  the  lumbar  or  cervical  enlargement  is  at- 
tacked, emaciation  of  the  muscles  and  the  loss  of  faradic 
contractility,  with  the  reaction  of  degeneration,  are  to  be 

noted." 

Ill  a  few  instances  affections  of  the  joints,  supposed  to 
be  secondary  to  lesions  ,,f  the  cord,  have  been  noted, 
and  an  instance  is  mentioned  in  which  herpes  /.osier,  ap- 
parently due  to  ihe  same  cause,   was  present 

In  myelitis  of  the  cervical  region,  and  in  rat 
dorsal  disease,  paralysis  may  afreet  the  upper  extremity 

as   well    as   the   lower,  and   that   of   the   Upper  extremity 
may  precede  the  lower. 

Paralysis  is  rarely  an  early  symptom  in  caries  of  the 
Bpine,  though  it  has  been  observed  before  the  Btag 
deformity  .    u  is  sometimes  partial  ;   it  is  usually   pre- 
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ceded  by  paresis  ;  it  may  rarely  precede  deformity.  The 
frequency  of  paralysis  is  indicated  by  the  figures  col- 
lected by  Gibney.-0  Out  of  295  patients  with  caries  of 
the  spine,  paralysis  was  noted  62  times  ;  in  189  cases  of 
caries  of  the  upper  dorsal  and  cervical  region,  paralysis 
occurred  in  59  ;  in  106  cases  of  lower  dorsal  and  lumbar 
disease,  paralysis  occurred  in 
only  3. 

Paralysis  is  usually  bilateral ; 
it   may,  however,   be  unilateral, 
and  in  some  unusual  instances  it 
occurs  above  the  point  of  deform- 
ity.    Taylor  and  Lovett21  found 
in  an  examination  of  59  cases  (out 
of  445   cases   of   Pott's   disease) 
that  the  location  of  disease  was 
as  follows  :  1  cervical,  7  cervico- 
dorsal,  37  dorsal,  7  dorso- 
lumbar,   4   lumbar  (3  un- 
classified).   The  deformity 
was   large  in  20,   medium 
in  10.  small  in 
17  (in  lSunclas- 
sified).     The 
paralyzed  cases 
presented     n  o 
worse   deform- 
ity   than     that 
seen  in  average 
cases.     In  26 
the   outline   of 
the    deformity 
was     rounded 


Fig.  3062. 


-Slight  Projection,  Dorsal  Region. 
Caries  of  Spine. 


and  gradual ;  in  16  it  was  markedly  sharp.  The  paraly- 
sis occurred  on  the  average  about  two  years  after 
the  beginning  of  the  disease.  It  came  on  immediately 
after  a  fall  in  4  cases ;  in  8  cases  it  appeared  within  one 
year,  in  26  within  four  years,  and  in  1  within  five,  in  29 
within  eleven,  and  in  10  within  twenty-eight  years.  The 
duration  of  the  paralysis  was  never,  in  the  cases  reported, 
over  three  years,  except  in  1  case,  where  it  persisted  with 
but  little  improvement  for  six  years  ;  in  2  cases  it  lasted 
three  years ;  in  5  cases  it  lasted  two  years.    A  recurrence 

of  the  paralysis  was  noted 
in  6  cases,  4  having  two 
attacks  and  2  having 
three. 

Out  of  72  cases  of  caries 
of  the  spine  watched  by 
Mohr  (loc.  cit.),  there  was 
paralysis  in  seven  per 
cent. ;  and  of  61  cases  of 
autopsy  in  death  from 
caries  of  the  spine,  in 
eleven  per  cent,  alteration 
and  disease  of  the  cord 
was  found. 

Paralysis  in  Pott's  dis- 
ease shows  a  remarkable 
tendency  to  recover,  as 
has  been  already  stated — 
a  fact  that  many  authori- 
ties have  overlooked,  tak- 
ing their  statistics  from 
incurable  hospital  cases. 

Recovery  may  take 
place  after  complete  mo- 
tor paraplegia  with 
marked  sensory  impair- 
ment. In  a  few  cases  the 
Fig.  3063.— Projection  of  Dorsal  Re-  paralysis  recurs.  Treves92 

gion  in  Caries  of  the  Spine.     More   quotes  a  Case   of   recovery 

advanced  than  that  shown  in  Fig.  af ter  complete  paralysis  of 
the  lower  limbs,  with  loss 
of  power  of  the  upper  extremities  and  in  the  bladder.  He 
mentions  a  case  of  two  attacks  of  paralysis,  occurring  in 
the  same  patient  in  two  years,  followed  by  recovery  ;  and 
another  of  three  attacks  of  paralysis  in  eight  years,  in  a 
man  of  twenty-four. 
Vol.  V.— 51 


Deformity. — The  most  characteristic  feature  of  Pott's 
disease  is  the  deformity — that  is,  the  projection  back- 
ward of  one  or  more  spinous  processes.  This  is  occa- 
sioned by  the  destruction  of  the  vertebral  bodies  which 
form  the  anterior  support  of  the  spine.  When  this  is 
removed,  the  spinal  column  above  the  disease  falls  for- 
ward, throwing  the  spinous  processes  out  of  the  ver- 
tical line,  and  causing  a  projection  at  the  diseased  point. 
The  part  of  the  spinal  column  above  the  disease,  being 
flexible,  can  be  righted  and  retain  its  vertical  position, 
but  at  the  diseased  point  the  adjacent  vertebra  lose  their 
mobility,  by  reason  of  inflammatory  changes,  and  the 
projection  remains. 

The  projection  is  increased,  also,  as  the  growth  of  the 
spinal  segments  is  affected  by  the  superincumbent  weight 
falling  upon  the  softened  vertebras  in  an  abnormal  di- 
rection, causing  abnormal  pressure.  Furthermore,  the 
spine  is,  as  has  been  stated,  held  in  abnormal  positions 
which  alter  its  normal  physiological 
curves  and  affect  its  growth. 

The  projection  is  primarily  of  the 
affected    vertebrae,    but,    following 
this,  other  vertebra?  are  more  or  less- 
involved   and    the  curve  increases, 
with  the  establishment  of  secondary 
curves.    The  sharper  the  projection, 
as  a  rule,  the  more  acute  is  the  pro- 
cess ;  but  this  rule,  however  abso- 
lutely true  in  the  upper  dorsal  re- 
gion, has  occasional  exceptions  in 
the  lower  dorsal  and  upper  lumbar 
regions.     It  may  be  stated  that  in 
old  cases  there  is,  as  a  rule,  more  of 
a  curve  and  less  of  an  angle.     It  is 
not  absolutely  true  that  the  greater 
the  amount  of  the  disease  the  greater 
the  deformity,  for  there  may  be  ex- 
tensive disease  on  the  front  of  sev- 
eral bodies  though  not  diminishing 
the  weight-bearing  func- 
tion of  all  of  them  ;  but, 
generally,  the  more  ver- 
tebrae involved  the  great- 
er is  the  projection. 

Abscess.  —  In  many 
cases  of  Pott's  disease 
the  whole  course  is  run 
without  any  evidence  of 
suppuration,  but  in 
others  abscesses  form  a 
distressing  complication. 
The  causes  of  the  development  of  an  abscess  are  the  same 
in  Pott's  disease  as  in  caries  elsewhere.  What  are  the  ab- 
scess-determining influenceswhich,  in  some  instances,  give 
rise  to  profuse  suppuration,  and  the  absence  of  which,  in 
other  cases,  allows  an  immunity,  is  at  present  conjectural. 
They  may  be  supposed  to  be  dependent  on  the  amount  of 
constitutional  or  local  power  of  resistance  on  the  part  of 
the  patient ;  the  extent  of  the  bacillary  invasion  and  re- 
sulting suppuration  ;  the  severity  of  a  previous  injury  ; 
the  individual  degree  of  recuperative  power,  or  of  repara- 
tive tissue-development.  If  we  consider  the  situation  of 
the  vertebral  bodies  (the  point  of  origin  of  abscesses) — pro- 
jecting into  the  cavities  of  the  thorax  and  abdomen,  sur- 
rounded by  the  lungs  and  intestines,  close  to  the  large 
vessels  and  the  oesophagus — it  will  seem  extraordinary 
that  the  formation  of  an  abscess  does  not  more  fre- 
quently lead  to  a  fatal  termination.  In  fact,  however, 
the  fluid  contents  of  the  abscesses  follow  in  the  line  of 
least  resistance,  and  the  layers  of  fascia?,  in  most  cases, 
protect  the  larger  cavities  of  the  trunk  from  invasion  ; 
the  pus  generally  extends  along  the  sheath  of  the  muscles 
and  comes  to  the  surface  at  points  distant  from  its  origin, 
appearing  in  the  neck,  the  back,  the  axilla,  in  the  lumbar 
region,  in  the  groin,  or  in  Scarpa's  triangle.  These  puru- 
lent collections  are  classified  respectively  as  lumbar,  iliac, 
and  psoas  abscesses. 

Abscesses  frequently  point  elsewhere,  and  not  infre- 
quently burst  in  the  mouth,  trachea,  and  bronchi !3  (re- 
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Fig.  3064. 


-Projection  in  Lower  Dorsal 
Disease. 
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tro  pharyngeal  abso  ccasionally  in  the  alimentary 

canal   'not  sorarelj  In  the  lungs,    exceptional!]  into  the 
peritoneum  or  larger  w  Bometimea  the  Bac  de 

scends  on  both  side-  ol  the  Bpinal  column,  developing 
apparent  ly  two  abscesses. 

The  development  of  an  abscess  usually  does  not  give 
ii-r  to  noticeable  fever.*  Exceptionally  the  patient, 
without  apparent  reason,  may  develop  a  marked  fever, 
and  the  appearance  ol  an  abscess  several  months  later 
will  support  the  belief  thai  the  abscess  was  the  cause  of 
the  p\  rezia. 

Pallor,  impairment  of  Btrength,  or  an  increase  in  the 
number  oi  the  white  corpuscles,  with  a  diminution  of 
the  number  of  red,  justify  .  if  existing  for  some  time,  an 
opinion  of  the  existence  of  a  collection  of  pus.  Hectic  fe- 
\cr  :m<l  other  septicemic  Bymptoms  do  not  present  them- 
selves unli  --  the  abscess  cavity  is  open  to  Beptic  invasion, 
but  elevation  of  temperature  may  exist  The  local  symp- 
toms presented  bj  abscesses  vary  with  the  locality.  Re- 
tro pharyngeal  abscesses  cause  dyspnoea,  and  dysphagia. 
Ahscesses  in  the  lung  ^i\<-  rise  to  less  disturbance  than 
would  be  supposed— in  reality  presenting  the  rational 
and  physical  signs  of  a  low  form  Of  localized  pneumonia, 


FlO.  3065.— Tracing  Outlines  of  Spinnl  Curves,  showing  Change  in  Prog- 
ress of  Disease.    The  earliest  tracings  are  on  the  right. 

of  chronic  or  subacute  type.  The  bursting  of  an  ab- 
Bcess  into  the  bronchi  is  characterized  by  the  discharge 
of  a  large  quantity  of  pus,  which  is  coughed  up,  the 
amount  of  dyspnoea,  collapse,  and  danger  from  suffoca- 
tion being  dependent  on  the  Bize  of  the  abscess.  The 
sudden  discharge  of  pus  is  the  indication  of  rupture  into 
the  oesophagus,*'  intestines,  and  bladder;  rupture  into 
the  peritoneum  or  communication  with  large  vessels  will 
necessarily  be  fatal,  and  there  are  no  Bymptoms  which 
will  give  warning  of  the  impending  danger. 

The  course  of  an  abscess  is  toward  absorption  or  in- 
crease.  It  may  remain  stationary  in  size  and  quies- 
cent for  a  long  time,  a  condition  OI  things  which  may  be 

ipatible   With    fair   general    health.       Instances  are  not 

uncommon  where  adults   have   been  able  to  attend   to  ac 

*  Lamii'iiingiii-  found  an  <-i«-\  at  Ion  ol  surface  temperature  over  these 
i  .n  and  one  hall  years  old,  with 

toond  :  Bntfaoe  temperature  on  normal  limb,  96.6    r. 
Furfmoe  temperature  over  aoaoeaa,  99.0   l  .   On  another  examination :  Bur- 

:ni>craturc  on  normal  nick-,  V7.T    I'.;  over  >bB0— ,  'JS.S    V.'Jt 


Fig.  30OC.— Complete  Rony  Anchy- 
losis.    (Warren  Museum.) 


tive  work  and  children  to  play  about,  although  Buffering 
from  a  large  cold  aba 

When  absorption  takes  place  the  fluid  contents  disap- 
pear, and  the  caseous  and  purulent  detritus,  it  present, 

in  all   probability  becomes  encapsulcd.      This  .sometimes 

happens,  even  in  quite  lai 
es.'1 

When  the  abscess  j,  e\  acU- 

ated,  as  a   rule  there  is  but 
Blight    genera]    disturbai 
provided  it  bursts  in  Buch  a 
way,  and  the  abscess  itself  is 

in  such  a  condition,  as  to 
■  omplete  drainage  ;  if  it 
i-  only  evacuated  in  part,  and 
if  the  <a\  ity  of  the  abscess  is 
large,  extending  upward  to 
the  Bpinal  column  bj  means 
of  a  long  circuitous  channel 
which  does  not  admit  of  com- 
plete drainage,  fever,  with 
septic  changes,  usually  fol- 
lows the  evacuation  of  the 
abscess,  varying  in  different 
in  amount  and  extent. 

Michel  •"  found,  in  Is  cases 
of  abscess,  the  localization  to 

be  as  follows : 
In  39  the  abscess  was  about 

the  pelvis  ;  in  6  it  was  in  the 
neck,  and  in  3  it  was  in  the 
dorsal  region  ;  of  the  39  in 
the  pelvis  [8  were  about  the 
groin,  14  occupied  the  iliac 
tOSSa,  and  2  of  these  the  up- 
per outer  part  of  the  thigh 
in  addition,  1  appeared  near  the  anterior  superior  spine 
of  the  ilium;  7  were  in  the  lumbar  region  ;  1  in  the  peri- 
neum  ;  of  the  6  in  the  neck  1  was  in  the  supra  -clavicular 
fossa,  3  at  the  sides  of  the  neck,  and  2  were  postpharyn- 
geal. The  3  abscesses  in  the  dorsal  le- 
gion appeared  near  the  middle  line  and 
By  the  sides  of  the  diseased  vertebra1. 

Abscesses  may  burst  directly  into  the 
spinal  canal,  or  into  the  hip-joint,  giv- 
ing rise  to  hip-disease,  or  may  appear  in 
the  inguinal  canal,  simulating  hernia. 

Parker  ( lint.  Med.  ./"»/'.,  January  12, 
1884,  p.  78)  found,  in  an  examination 
of  82  dorsal,  21  dorso-lumbar,  and  37 
lumbo  sacral  cases  of  Bpinal  caries,  ab- 
i  s  in  eight  per  cent,  of  the  dorsal 
cases,  in  thirty  per  cent,  of  the  dorso- 
lumbar  cases,  and  in  seventy  per  cent, 
of  the  lumbosacral. 

Coubse  and   Termination. — The 

natural  course  of  caries  of  the  verte- 
bral bodies  is  to  extend  until  the  de- 
structive   process    has    reached    its 
limit  and  sound  bone-structure  has 
been  developed  in  the  granulation 
tissue    caused    by   the    disease. 
The  self-limitation  of  a  carious 
-always  requires  time  ;  in 
vertebral  caries   it   is  more  than 
usually  delayed    from    the    fact 
that  the  vertebra'  are  constantly 
subjected  to  pressure  and  jar.  both  injuri- 
ous to  carious  bone. 

Projection. — The  backward  projection 
of  the  Bpinal  column  increases  as  more 
vertebras  become  involved,  and  as  the  ad- 
jacent sound  vertebr.e  become  altered 
in  shape  by  altered  conditions  of  pres- 
sure. The  curve  may  involve  the  whole 
of  the  dorsal  spinal  column.  This 
change  takes  place  gradually  and  does  not  cause  narrow- 
ing of  the  Bpinal  canal  ;  the  inter-articular  facets  become 
united,  and  the  bodies  may  be  welded  together  so  as  to 
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form  practically  one  bone;  in  cured  cases  the  curvature 
which  has  been  sharp  becomes  rounded  into  a  curve  with 
a  relatively  long  radius.  In  the  cervical  region,  however, 
this  rounding  is  not  as  marked  as  in  the  other  regions. 
The  gibbosity  is  most  marked  in  caries  of  the  upper  dor- 
sal region  ;  the  curve  in  the  lumbar  region  is  an  arc  with 
a  longer  radius  than  is  found  elsewhere  in  the  spine.  The 
secondary  curvatures  are,  in  cervical  caries,  a  dorsal  in- 
curvation below  the  disease,  with  a  slight  lumbar  exeur- 
vatiou  ;  in  dorsal  disease  an  increased  hollowing  in  above 
and  below  the  gibbosity  of  the  disease;  in  lumbar  caries 
a  long  curvature  with  convexity  inward  above  the  dis- 
ease. The  neck  becomes  shortened  and  thickened  in  cer- 
vical caries ;  the  trunk  is  shortened  in  disease  of  other 
parts  of  the  spine;  there  may  be  also  a  diminution  in 
growth  of  the  whole  body  of  an  uncertain  origin — a  com- 
plication which  fortunately  is  not  common.  More  usu- 
ally, in  severe  cases  the  limbs  grow  to  the  normal  amount 
and  necessarily  are  out  of  proportion  to  the  length  of  the 
trunk.  An  alteration  in  the  shape  of  the  lower  part  of 
the  face  takes  place  in  marked  dorsal  disease,  with  a  facial 
expression  which  is  characteristic  ;  a  slight  lateral  devia- 
tion with  some  rotation  sometimes  takes  place. 

A  spontaneous  arrest  of  the  disease  without  much  de- 
formity raiiy  take  place  in  cervical  caries,  although  in- 
stances must  be  uncommon  ;  the  same  is  true  of  lower 
dorsal  and  lumbar  disease;  the  curvature,  however,  is 
necessarily  larger  and  the  cases 
less  common  than  in  cervical 
caries. 

A  spontaneous  arrest  of  up- 
per dorsal  and  lower  cervical 
disease  without  the  development 
of  noticeable  curve,  must,  if  it 
has  ever  occurred,  be  extremely 
rare. 

Diagnosis.  —  The 
recognition  of   Pott's 
disease    in   the    later 
stages  is  easy,  but  be- 
fore  the   presence  of 
the  sharp  projection, 
or  while  that  is  still 
small,  the  affection  is 
often  overlooked.    In 
examining  a  suspect- 
ed  case  in   the  early 
stage  a  diagnosis  is  to 
be  based  on  the  pres- 
ence of  the  following 
symptoms:     1,    stiff- 
ness in  the   back  ;  2, 
peculiarity   of   attitude  or 
gait ;  3,  seat  and  localiza- 
tion of   pain  and  nervous 
symptoms ;  4,  irregularity 
of  outline   of   the  row  of 
spinous   processes,  or  ab- 
normal projection  of  indi- 
vidual spinous  processes. 

Normal  Flexibility  of 
Spine.  —  Stiffness  of  the 
back  due  to  muscular 
spasm  is  very  characteristic  of  caries  of  the  spine.  To 
recognize  this  it  is  important  to  know  the  amount  of  nor- 
mal flexibility  of  the  spinal  column.  This  varies  to  a  de- 
gree in  individuals,  and  in  children  is  much  greater  than 
in  adults.  Little  difficulty  is  met  in  recognizing  muscu- 
lar stiffness  in  the  cervical  region.  The  normal  flexibil- 
ity of  the  spinal  column  can  be  tested  as  follows  :  The 
child  is  to  sit  upon  a  lounge  with  legs  bent  slightly  at  the 
knee,  and  should. touch  the  toes  with  both  hands,  at  the 
same  time  placing  the  chin  upon  the  sternum  ;  or,  stand- 
ing with  straight  legs  and  arms  stretched  out  above  the 
head,  the  child  should  endeavor  to  touch  the  floor  with 
the  hands,  curving  the  head  upon  the  chest  as  far  as  is 
possible.59 

To  determine   stiffness  of   the   quadratus  lumborum 
and  psoas  and  iliacus  muscles,  the  child  should  be  placed 
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upon  the  face  and  an  attempt  be  made  to  raise  the  thighs. 
Normally  the  spine  can  be  bent  to  a  marked  degree,  the 
back  sagging  as  the  thighs  are  raised  in  this  way  ;  in  dis- 
eases of  the  lower  dorsal  or  lumbar  region  the  whole 
trunk  will  be  lifted  as  if  made  in  one  piece,  on  lifting 
the  thighs. 

Stiff  in  as. — Stiffness  of  the  back  is  an  early  and  a  well- 
marked  symptom;  it  may  be  absent  in  the  earliest  Stages 
of  lumbar  caries,  if  the  disease  is  localized  in  a  small 
focus,  not  yet  involving  the  cartilage  or  whole  of  the 
vertebral  body.  Stiffness  may  be  confined  to  a  lew  of 
the  adjacent  vertebras  and  not  involve  the  whole  back, 
i.e.,  patients  with  cervical  or  upper  dorsal  caries  in  a 
subacute  stage  may  be  able  to  stoop  to  the  floor  quite 
freely,  without  indicating  any  lack  of  mobility  in  the 
lumbar  or  lower  dorsal  region.  Stiffness  of  the  upper 
dorsal  vertebra',  if  limited  to  a  small  region  and  slight  in 
amount,  is  with  difficulty  noticed,  as  normally  there  is 
not  much  flexibility  in  the  upper  thoracic  region  ;  but  for 
practical  purposes,  in  the  usual  cases  which  present  them- 
selves for  examination,  the  amount  of  stiffness  is  such 
that  it  admits  of  no  mistake. 

In  cervical,  andoccasionallj'  in  upper  dorsal,  disease  the 
spasm  of  the  muscle  produces  a  torticollis  which  is  some- 
times with  difficulty  distinguished  from  pure  torticollis 
(independent  of  any  disease  of  bone). 

In  torticollis  from  caries  the  posterior  muscles  rather 
than  the  sterno-mastoid  are  usually  involved,  and  there  is 
more  spasm  than  is  usual  in  simple  torticollis.  The 
patient,  in  lying  down  or  in  sitting  up  suddenly,  usually 


Fig.  30C9. — Normal  Flexion  of  Spinal  Column. 

steadies  or  supports  the  head  with  the  hands  as  a  protec- 
tion against  jar  or  violence.  If  there  is  pain  it  is  in  the 
back  of  the  head  or  shoulders.  In  pronounced  cases  there 
is  little  difficulty  in  recognizing  cervical  caries — there  is 
thickening  and  a  projection  in  the  outline  of  the  neck, 
the  back  is  flattened  between  the  shoulders,  or  even  hol- 
lowed in,  with  a  compensatory  projection  in  the  spine  in 
the  lumbar  region  ;  sometimes  in  upper  cervical  disease 
a  projection  of  the  pharynx  is  to  be  felt  in  the  mouth. 

In  examining  for  peculiarity  of  gait,  attitude,  and 
movement,  as  mentioned  above,  the  child  should  be 
watched  narrowly  as  it  runs  about,  rises  from  a  recum- 
bent position,  stoops,  etc.  In  the  earliest  stages  the 
variation  from  normal  movement  may  be  slight  at  times. 

The  nervous  disturbances  are,  as  has  been  mentioned, 
those  dependent  on  irritation  of  the  nerves  issuing  from 
the  column  at  the  affected  point,  and  on  a  transverse 
meningitis  or  meningo-myelitis,  and  consist  of  pseudo- 
neuralgias,  cough,  grunting  respiration,  or  dyspeptic 
attacks. 

Tenderness. — Tenderness  on  pressure  over  the  spine, 
although  mentioned  in  many  text-books  as  character- 
istic of  caries  of  the  spine,  is  rarely  present.  This  is  so 
much  the  case  that  tenderness  when  present  is  more  an 
evidence  of  a  functional  neurosis,  hysterical  spine,  than 
it  is  of  caries.30  A  tenderness  in  the  spine  may  occasion- 
ally be  present  in  Pott's  disease,  from  a  hyperesthesia  of 
nerves,  but  even  this  is  rare. 

Projection. — The  recognition  of  a  projecting  knuckle 
in  the  earliest  stages  of  caries  of  the  spine  is  not  as  easy 
as  might  be  supposed.  In  very  young  children,  when 
fat,  the  spinous  processes  are  not  easily  felt,  and  further- 
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more,  a  projection  may  sometimes  be  Been  normally,  in 
thin  subjects,  of  the  spines  of  the  sixth  and  seventh  cer- 
vical, occasionally  of  the  Orel  dorsal,  and  also  of  the  last 
dorsal  and  the  first  and  second  lumbar  vertebra. 

These  normal  projections  differ  from  the  sharp  pro- 
jection Been  in  caries,  in  that  thej  are  mure  uniform  and 
more  like  a  longer  spinous  process,  and  less  like  a  Bpine 
projecting  at  a  wrong  angle.  A  projection  ol  a  spine 
in  the  middle  dorsal,  however,  must  be  regarded  as  pre- 
sumptive evidence  of  caries  t"  be  confirmed  by  other 
bj  mptoms,  as  a  physiological  projection  in  the  upper  and 
middle  dorsal  region  (below  the  first  two  dorsal)  ha- 
unt been  observed  in  children." 

irregular  and   pathological  projections  in  the  upper 
cervical  region  are  in  the  early  stages  difficult  to  rej 
ni/.e.  owing  to  the  thickness  of  the  overlying  muscles; 
a  diagnosis  is  here  rather  to  be  based  on  the  position  of 

the   bead   and    the   muscular  spasm.       The  shape  of  the 

back  varies  in  adults  physiologically — the  hack  of  a 
cobbler  is  different  in  curve  from  that  of  a  soldier,  and 
projections  in  the  lower  dorsal  and  upper  lumbar  regions 
may  be  Been  in  healthy  hacks. 

Abscess.  Abscesses  may  remain  sometime  without  be- 
ing recognized,  when  in  the  thorax  or  abdomen.  Ordi- 
narily, however,  they  pass  down  the  sheath  of  the  psoas 
muscle,  and  the  irritation  excited  by  the  presence  of  in- 
flammatory invasion  causes  muscular  spasm  and  a  con- 
traction, more  or  less  marked,  of  the  psoas  muscle  ;  this 
is  shown  by  a  peculiarity  in  gait  and  by  limitation  in 
extension  of  the  thigh.  Induration  and  fluctuation  can 
be  felt  in  the  lower  abdomen  above  Poupart's  ligament, 
on  dee])  pressure,  often  before  a  swelling  is  noticeable  to 
the  e\  e. 

Retropharyngeal    abscesses   are    recognized    by   the 
.symptom-  of  dyspnoea,  and  on  palpation  a 
fluctuating  projection  will  lie  felt  in  the  phar- 
ynx. 

Paralysis. — A  recognition  of  commencing 


Via.  3070—  Normal  Flexibility  of  Spinal  Column. 

paralysis  is  usually  possible,  from  the  fact  that  it  is  gen- 
erally preceded  by  an  increase  of  pain  in  the  abdomen,  and 
an  increase  of  the  deep  reflexes,  knee  and  ankle,  and  mus- 
cular cramps.  The  paralysis  usually  begins  gradually, 
and  is  first  indicated  by  dragging  of  one  of  the  legs. 

Diseases  8ometimes  Confounded  with  Caries  oftJu  spine. 
— The  diseases  which  may  be  confounded  with  caries  of 
the  Bpine  are  the  hyperasthetic  spine,  lateral  curvature, 
chronic  rheumatoid  arthritis,  chronic  articular  rheuma- 
tism, rachitic  spine,  malignant  disease  of  the  spine,  pro- 
jection of  the  spine  from  aneurism,  gummata  of  the  spinal 
cord,  meningeal  tumors,  spondylolisthesis,  sacroiliac  dis- 
ease, caries  of  the  ilium,  and  hip-disease. 

Hyperasthetic  Bpine,  also  termed  the  hysterical  spine, 
the    neuroiuiinetic    spine,  is  characterized   by  tenderness 

in  certain  portions  of  the  back,  sometimes  accompanied 
by  pain  or  ache.  This  condition  is  more  common  in 
neurotic  persons,  but  may  be  seen  in  others  who  have 
been  Buffering  from  nervous  exhaustion  from  any  cause. 
The  tenderness  may  be  intense  and  manifestly  exagger- 


ated, or  il  may  be  only  slight  and  confined  to  small  Spota 
in  the  lower  cervical  and  upper  dorsal  or  in  the  upper 
lumbar  region.     As  a  rule,  do  real  stiffness  in  the  back 

is  present,  but  in  severe  case-,  or  in  cases  which  ha\> 
mained  in  bed  for  some  time,  muscular  stiffness  may  be 

present.     This  condition  is  sometimes  seen  after  railway 

accidents.  In  cases  that  are  termed  railway  Bpine,  ab- 
normal projection  or  deformity  in  the  spine  does  not. 
exist.  Referred  pains,  or  the  altitude  and  gait  charac- 
teristic of  Pott'a disease,  are  absent  A  hyperasthetic  spine 

occurs  in  adults,  ami  especially  in  young,  growing  girls 
ii  may  exceptionally  be  sei  a  in  children 

Lateral  curvature  is  occasionally  confounded  with  caries 
of  the  spine  on  a  superficial  examination.      In   lateral 
curvature    there    is    no    projecting 

knuckle  of  diseased  vertebra',  and  an 
error  in  diagnosis  should  not  be  made. 
In  the  lateral  deviation  somctimis 
observed  in  caries  of  the  spine  there 
i-  no  marked  rotation  as  seen  in  lat- 
eral curvature. 

Rheumatoid  arthritis,  chronic  ar- 
ticular rheumatism,  spondylitis  de- 
formans of  the  spine,  i-  an  affection 
of   adult    life  characterized    by   Stiff- 

ness  and  some  arching  of  the  spine; 

there  is  usually  little  muscular  spasm, 
and  no  unusual  projection  of  the 
spinous  processes;  in  some  instances 
the  ribs  are  anchylosed  to  the  spine, 
so  that  no  expansion  of  the  chest 
is  possible.  Patients  suffering  from 
this  affection  may  have  neural- 
pseudo  neuralgic  pains  of  the  nerves 
issuing  from  the  Bpine  at  the  affected 
part. 

In  rachitic  curves  of  the  spine  the 
antero-posterior projection  is  almost 
always  in  the  lower  dorsal  and  upper 
lumbar  region,  such  as  would  be  likely  to 
occur  in  children  unable  to  walk  from  lack 
of   muscular  and  bony  Strength.     The  pro- 
jection is  not  a  sharp  but  a  gradual  one.  and  in  real- 
ity a  curve,  and  unless  there  has  been  a  change  in 
the  shape  of  the  bones  there  is  no  limitation  to  mo- 
tion,  and   even   if   stiffness  be   present  it  is  Blight 
Rickety  curves  are  usually  seen,  and  are  most  marked, 
in  infants  unable  to  walk,  or  able  to  walk  but  little. 
The  curves  diminish   as  t  lie  child  grow  solder,  but 
a   deviation    from    the    normal    curves   may  persist 
through  life. 
Malignant  disease  of  the  spine  presents,  when  a  pro- 
jection is  found,  a  more  rounded  and  less  sharp  projec- 
tion than  is  seen  in  beginning  caries.     Carcinoma  of  the 
spine  is  usually  secondary.     The  Bymptoms,  however — 
pseudo-neuralgias,  paresis  and  paralysis,  muscular  stiff- 
ness— are  the  same  in  both,  and  sometimes  only  a  conject- 
ural diagnosis  can  be  made.      Carcinoma  never  occurs  in 
childhood,  and  primary  sarcoma  of  the  spine  in  childhood 
must  be  the  rarest  of  disorders. 

Much  the  same  may  be  said  of  the  curvatures  of  the 
Bpine  caused  by  aneurism,  except  that  the  diagnosis  is 
usually  made  by  auscultation  or  by  the  rational  symptoms 
before  the  Bpine  is  noticeably  affected. 

A  diagnosis  of  the  meningeal  tumors  within  the  spinal 
canal  would  necessarily  be  difficult ;  the  symptoms  would, 
however,  be  nervous  Bymptoms  without  affecting  the 
gait  or  attitude,  except  through  paralysis,  unless  the 

pressure  of  the  tumor  cause  absorption  of  the  vertebra'. 
This  would  not  happen  until  a  late  sta^re  of  the  affection, 
and  a  recognition  of  the  affection  would  be  made  easier 
by  the  clinical  history. 

Besides  gummata  of  the  spinal  cord,  a  syphilitic  de- 
struction of  the  spinal  vertebra'  is  among  the  medical 
possibilities,  though  it  has  hitherto  escaped  record.  If  it 
were  limited  lo  the  bodies  of  the  vertebra1,  the  symptoms 
WOUld  in  every  way  resemble  those  of  caries  of  the  spine  ; 
the  clinical  history,  however,  and  the  age  of  the  patient 
might  serve  as  guides  to  an  idea  of  the  true  etiology. 
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For  the  symptoms  of  sacroiliac  disease,  perinephritis 
and  perityphlitis,  the  reader  is  referred  to  the  articles 
treating  of  these  subjects. 

'  A  mistake  in  diagnosis  can  only  happen  through  a  lack 
of  acquaintance  with  the  symptoms  of  these  affections. 
It  should,  however,  be  borne  in  mind  that  in  perityph- 
litis and  in  perinephritis,  when  an  abscess  is  present  a 
contraction  of  the  thigh  may  occur  resembling  that  seen 
in  psoas  abscess.  The  absence  of  a  projection  or  irreg- 
ularity of  the  back,  or  muscular  stiffness  of  the  back  in 
these  cases,  will  help  to  establish  the  fact  that  they  are 
■not  due  to  caries  of  the  spine.  The  same  is  true  of  caries 
of  the  sacrum,  and  of  acetabular  hip  disease. 

The  finer  diagnostic  points  are  sometimes  needed  in 
less  pronounced  cases,  but  ordinarily  the  disease  pre- 
sents itself  with  well-marked  characteristics,  even  in  the 
earlier  stages.34 

The  patient,  usually  a  child,  is  brought  for  examina- 
tion with  the  statement  that  there  are  occasionally  sharp 
pains  in  the  belly,  colicky  pains,  or  rheumatism  in  the 
legs,  that  this  pain  is  increased  by  jar,  that  riding  aggra- 
vates the  symptoms  ;  there  is  stiffness  after  getting  up 
out  of  bed,  or  after  sitting  for  a  while,  and  it  requires 
some  little  running  about  before  the  stiffness  passes 
away.  The  child  will  occasionally  stop  in  its  play,  and 
will  lie  down  or  complain  of  pain,  which  may  be  only 
temporary.  On  examining  the  child  without  clothes,  it 
will  be  found  that  there  is  a  peculiarity  in  gait  or  at- 
titude ;  the  child  walks  stiffly,  with  short  steps,  bent 
knees,  with  head  erect,  chin  thrust  forward,  and  should- 
ers raised  ;  sits  rather  than  stoops  in  picking  anything 
from  the  floor.  The  child  leans  against  a  chair  as  if 
tired,  and  supports  the  head  with  the  hand  ;  if  lying  down 
it  gets  up  slowly  and  carefully  ;  stands  with  its  hands  on 
its  thighs.  There  is  often  a  grunting  respiration  and 
monosyllabic  speech,  as  if  deep  breathing  jarred  the 
spine,  a  symptom  almost  pathognomonic  of  the  disease. 
An  abnormal  projection  of  one  or  two  of  the  spines  of 
the  vertebrae,  with  stiffness,  completes  the  diagnosis  ;  and 
to  this  is  often  added  spasmodic  action  of  the  muscles  of 
the  back,  which  start  out  on  jarring  the  spine  and  are 
quite  noticeable  on  inspection.85 

Prognosis. — Pott's  disease  will  always  be  regarded  as 
one  of  the  most  formidable  of  diseases  ;  its  long  course, 
the  deformity  often  entailed,  the  severity  of  the  compli- 
cations (abscess,  paralysis),  and  of  the  symptoms  at  times, 
and  the  occasional  termination  in  death,  coming  only  after 
years  of  suffering,  or  often  in  a  crippled  state,  give  both 
to  the  surgeon  and  to  the  non-professional  public  a  nat- 
ural dread  of  the  affection.  These  inferences  are,  how- 
ever, drawn  from  the  severer  cases,  and  facts  show  that 
the  disease  has  a  tendency  to  spontaneous  recovery,  that 
in  certain  parts  of  the  spine  deformity  can  be  prevented, 
and  that  in  few  affections  docs  the  work  of  the  surgeon 
give  greater  relief  than  in  Pott's  disease. 

Mortality. — No  statistics  of  value  exist  as  to  the  per- 
centage of  mortality  and  recovery.  Billroth  and  Menzel 
report  23  deaths  in  61  cases  ;  Jaffe,  22  deaths  in  82  cases  ; 
and  Mohr,  7  deaths  in  72  cases.  In  a  disease  having  so 
long  a  course,  for  statistics  of  value  a  number  of  patients 
should  be  watched  for  a  long  number  of  years.  The  per- 
centage of  mortality  would  be  greater  in  adults  than  in 
children.  In  a  certain  number  of  cases  spontaneous  re- 
covery has  taken  place  in  early  childhood.  Many  speci- 
mens exist  also  in  museums  showing  complete  bony  union, 
with  entire  cessation  of  the  carious  process. 

Billroth  and  Menzel  found,  in  autopsies  of  702  cases, 
tuberculosis  of  other  parts  of  the  body  in  more  than  one- 
half  (fifty-six  per  cent.).  Amyloid  degeneration  was 
found  in  fifteen  per  cent,  of  the  cases,  and  fatty  degen- 
eration of  the  kidney  in  twenty-two  per  cent.  Mohr, 
however,  found  the  latter  in  only  six  per  cent,  of  the 
cases  collected  by  him.  Mohr  found  tuberculosis  of  the 
lungs  in  only  8  out  of  61  autopsies. 

Neidert  ("  Causes  of  Death  in  Deformities  of  Vertebral 
Column,"  Inaugural  Dissertation,  Munich,  1886)  found 
death,  in  severe  deformities,36  to  be  frequently  due  to 
heart  fatigue  ;  in  24  out  of  31  autopsies  of  cases  of  this 
sort,  hypertrophy,  with  or  without  dilatation,  of  the  right 


heart  was  found,  accompanied  by  muscular  degeneration 
of  the  heart.  One  died  of  miliary  tuberculosis,  eight 
died  of  phthisis,  one  of  carbuncle. 

Cause  of  Death. — Michel  gives  as  causes  of  death  in  44 
cases  of  spinal  abscess  :  In  14,  tuberculosis  of  lungs;  in 
16,  marasmus  ;  in  5,  sloughing  of  limbs  from  oedema  ;  in 
4,  pysemia  ;  in  2,  arachnitis;  in  2,  pus  in  the  medullary 
canal  ;  and  in  1,  pneumonia. 

Mohr,  in  9  cases  of  fatal  abscess,  found  perforation  into 
the  oesophagus  in  2  ;  pleura  and  lungs  in  2  ;  pleura  alone 
in  1  ;  peritoneum  in  1  ;  spinal  canal  in  2. 

Perforation  into  a  large  artery  has  been  noted.37 

Death  has  occurred  from  the  rupture  of  a  spinal  hbscess 
discharging  into  the  bronchi. 

Abscess. — The  frequency  of  the  complication  of  an  abs- 
cess varies  somewhat  according  to  the  locality  of  the  dis- 
ease ;  it  is  most  common  in  the  lumbar,  and  least  com- 
mon in  the  cervical,  region. 

Mohr  found,  in  61  cases  at  autopsy,  thirty  abscesses — 
of  these  but  one  was  of  cervical  caries  ;  and  the  number 
of  lumbar  cases  with  abscess  were  twice  those  of  dorsal. 
In  life,  in  72  cases  abscess  existed  in  but  9. 

Cases  of  recovery  after  rupture  or  evacuation  of  abs- 
cess are  not  so  rare  as  to  be  exceptional,  but  abscesses  in 
adults  must  be  looked  upon  as  much  more  unfavorable  as 
to  prognosis  than  in  children.  The  prognosis  will  depend 
largely  upon  the  situation  of  the  abscess,  the  complete- 
ness of  evacuation,  and  the  amount  of  drainage  possible. 

Paralysis. — Recovery  from  paralysis  in  Pott's  disease 
is  the  rule,  and  the  reverse  the  exception.  It  has  been 
demonstrated,  in  autopsies  of  cases  under  observation  for 
a  long  time,  where  paralysis  had  existed  and  was  re- 
covered from,  that  restoration  of  nerve-power  took  place 
even  in  a  cord  which  had  suffered  extensive  compression. 

Recovery  is  usually  slow,  and  in  some  cases  requires 
years.  In  a  few  cases,  however,  recovery  is  rapid — 
sometimes  surprisingly  so — suggesting  that  the  paral- 
ysis was  due  to  pressure  of  an  abscess  upon  the  cord, 
and  that  when  this  found  an  outlet  in  another  direction, 
the  cord  was  relieved  of  pressure. 

In  Taylor's  59  cases,  39  recovered  wholly  ;  5  died  of 
intercurrent  affections,  and  the  termination  in  12  was 
unknown. 

The  writer  has  observed  in  one  case  three  distinct  at- 
tacks of  complete  paraplegia  occurring  in  four  years, 
with  complete  recovery  from  each.  The  patient  died 
two  years  later  of  an  intercurrent  affection. 

Deformity. — The  tendency  of  the  deformity  is  to  in- 
crease, and  this  is  especially  marked  in  the  upper  dorsal 
region  ;  instances  of  arrest  without  marked  deformity 
are  not  so  very  rare  in  upper  cervical  disease,  and  in 
lower  dorsal  disease  ;  but  in  the  upper  and  middle  dorsal 
regions  the  tendency  is  for  an  increase  of  the  deformity 
proportionate  to  the  extent  of  the  disease. 

It  has  been  frequently  stated  that  a  recession  of  the 
deformity  does  not  take  place.  Such  instances  are  rare, 
but  have  been  observed  ;  the  lost  parts  of  the  vertebral 
column  are  not  regained,  but  growth  taking  place  in  the 
normal  vertebra1,  and  being  arrested  in  the  anchylosed 
vertebra?,  the  projection  is  proportionately  less,  and  prac- 
tically less  prominent.  As  a  rule,  however,  the  projec- 
tion increases  somewhat  during  the  growing  years,  and 
with  it  necessarily  is  an  increase  in  the  compensatory 
curves. 

In  a  few  rare  cases,  an  arrest  of  growth  of  the  whole 
child  takes  place  apart  from  the  loss  of  vertebral  sub- 
stance. A  peculiarity  in  the  shape  of  the  jaw  and  face 
is  also  observed  in  cervical  and  upper  dorsal  caries. 

Prognosis  as  to  Time  in  Recovery. — No  reliable  statistics 
exist  as  to  the  amount  of  time  necessary  to  establish  a 
cure  in  Pott's  disease.  The  disease  varies  greatly  as  to 
its  self-limitation  in  individuals,  and  according  to  the 
situation  and  extent  of  the  disease.  Necessarily  there 
will  be  a  difference  in  individual  cases  in  the  result  of 
treatment. 

Relief  from  symptoms  is  often  easily  obtained,  but  to 
establish  a  complete  cure,  so  that  there  be  no  latent  dis- 
ease, requires  protection  and  treatment  for  years. 

It  may  be  said  that  the  bodies  in  the  cervical  region 
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being  Bmaller  than  those  in  the  lumbar,  the  time  re 
quired  for  Belt  limitation  here  is  shortei  than  in  the  lum- 
bar region.  In  the  latter  region,  also,  the superincum- 
iicnt  weight  ie  a  more  Important  factor  than  in  the  upp<  r 
part  of  the  spine. 

Treatment.  Ph  olet  of  Treatment. — The  principles 
of  treatmenl  of  caries  of  the  spiue  are  simple,  though 
their  practical  application  is  attended  with  difficulty. 

The  diseased  vertebral  bodies  should  be  protected  from 
jar  and  pressure  until  a  cure  is  ac<  omplished.  A^  in  os- 
teitis elsewhere,  there  is  always  an  effort  toward  repair, 
and  everything  should  be  avoided  which  would  binder 
this  reparative  process.  The  jars  which  come  upon  the 
Bpinal  column  are  chief!]  in  bending  the  column  forward, 
and  pressure  upon  the  vertebral  bodies  comes  from  the 
superincumbenl  weigh!  "I  the  bead  and  trunk.  In  tn 
ing  a  diseased  vertebra,  therefore,  1  be  superimposed  weight 
should  be  removed  from  the  part  affected  and  all  bend- 
ing forward  avoided,  the  spinal  column  being  fixed 
tn  Becure  resl  for  the  vertebral  bodies. 

Furthermore,  as  the  inevitable  tendency  of  the  Bpinal 
column,  weakened  in  front,  would  be  to  fall  forward,  de- 
formity will  take  place,  and  in  treatment  every  effort 
should  be  made  to  limit  the  increase  of  that  deformity,  or 
it  possible  to  pi'<\ enl  it. 

it  will  be  readily  undersl 1  thai  thorough  treatment 

aries  ol  the  spine  involves  much  time,  partly  because 
the  disease  is  rarelj  discovered  until  much  progress  has 
been  made,  and  partly  also  because  the  reparative  process 
in  bones  ol  the  size  and  situation  of  the  v<  rtebral  bodies  is 
necessarily  slow.  A  cure  cannol  be  considered  as  ha\  ing 
taken  place,  in  a  structure  which  has  to  hear  bo  much 
weighl  as  the  spine,  until  it  is  able  to  sustain,  without  in 


inch,  due  to  the  obliteration  of  the  curves  of  the  spine. 

If  a  small  pillow  is  placed  under  the  hack  so  that  it  is 
curved  with  the  convexity  forward,  the  bodies  are  sep- 
arated in  proportion  to  the  amount  of  the  curve. 

In  thorough  treatment  by  recumbency  it  is  not  suili- 
cieni  that  the  patient  be  placed  in  bed  ;  but  he  .should 
not  be  permitted  to  sit  up,  lie  upon  one  Bide  (twisting  the 
spine),  or  bend  forward  while  on  Lis  side.     The  patient, 

however,  can  lie  upon  his  face. 

The  patient,  if  unruly  or  restless  at  night,  Can   be  I 
ily  prevented  from  Bitting   up   by  pinning  the  shoulders 
01  the  night-dreaS  tO   a   sheet,   which    sheet    is    secured    to 

the  Bides  of  the  bed  ;  or,  better,  by  straps  in  the  follow- 
ing way:   A  soli  cloth  Strap  is   placed   across   the   bed   at 

the  height  of  the  patient's  shoulders,  and  secured  at  the 

sides  ;  it  is  aNo  prc\  ruled  from  moving  down  by  a  en 
.strap     Secured    at    the    top    of    the     bed  ;     if    the    patient's 

shoulder-  an-  secured  to  the  straps  by  loops  around  the 
axilla- (these  loops  being  fastened  to  the  straps),  the  pa- 
tient can  neither  sit  up  nor  roll  to  (me  or  the  other  side  to 
any  extent.  A  belt  about  the  hips,  secured  by side-sti 
to  the  sides  of  the  bed.  will  prevent  the  pelvis  from  mov- 
ing sideways,  and  the  patient  is  thus  held  sufficiently  se- 
<  mi  ,  Sand-bags  placed  at  the  sides  of  tin-  patient  also 
aid  to  prevent  side  movements.* 

The  bed  should  be  Hat,  ami  the  patient  .should  use  no 
pillows. 

This  way  of  securing  the  patient,  however,  does  not 
enable  him  lo  be  lilted  or  moved  readily,  and  is  objec- 
tionable on  that  account.  In  children  this  can  be  obvi- 
ated by  arranging  a  bed-frame  in  the  following  way  : 

If  four  si,, in  steel  bars,  one  half  inch  wide  and  oue- 
fourth  in  thickness,  be    fastened  together  so  as  to  make 


Fig.  3071. — Frame  tn  Secure  Recumbency  and  Fixation,  and  Allowing  Patient  to  be  Moved  about. 


jury  or  weight,  any  jar  which  may  come  upon  it,  otherwise 
a  relapse  is  apt  to  occur.  It  is  because  so  much  time  is 
required  that  surgeons  are  sometimes  obliged  to  be  satis- 
fied with  what  must  be  considered  imperfect  results. 
Given  perfect  conditions,  it  is  theoretically  as  possible  to 
bring  about  a  cure  without,  as  it  is  with,  an  increase 
of  deformity,  provided  a  cure  can  he  effected  at  all. 
Practically,  it  is  difficult  to  secure  the  requisite  conditions 
of  complete  fixation  and  ideal  position,  and  perfect  results 
are  rarely  attained;  but  it  has  been  shown,  by  reliable 
clinical  evidence,  that  prevention  and  recession  of  the  de- 
formity is  sometimes  won  ;  that  prevention  of  increase 
of  the  curve  and  cure  may  in  many  cases  be  expected  to 
follow  thorough  treatmenl  ;  and  that  relief  and  benefit  is 
always  to  lie  looked  forward  to  as  a  reward  for  careful 
treatment. 

.)/,  thoda  "/  Treatnu  ui. — The  methods  which  have  been 
u-ed  in  remove  from  the  spine  the  superimposed  weight 
are  recumbency,  suspensive  and  fixative  appliam  es,  such 
as  braces  and  corsets.  They  constitute  the  methods  of 
treatment,  and  have  respectively  certain  advantages  and 
disadvantages  which  should  be  clearly  understood  by  the 
surgeon. 

Treatnu  ui  by  Recumbt  ney. —  If  the  patient  lies  upon  his 
back,  or  upon  his  face,  on  a  hard  surface,  there  is  no 
superincumbent  weigbl  pressing  upon  any  portion  of  the 
spine,     [f  the  patient  lies  upon  his  back  upon  aspring- 

and  the  bed  s;il'\  the  Spine  is.  of  course,  belli,  a'.d 
pressure  upon  the  vertebrae,  proportional  in  .amount  lo 
the  extent  of  the  curve,  results.  !  This  can  readily 
lie  demoustrated  by  measuring  the  length  of  a  person 
lying  flat,  and  comparing  ii  with  the  height  as  he  stands. 
It  will  be  found  that  there  is  an  increase,  while  the 
person    is    recumbent,    of    from     one    to    one    and   a   half 


an  oblong  frame  of  the  patient's  height  and  width,  and 

over  this  stout  sheeting  be  wound  and  fastened, 4  the  pa- 
tient can  lie  on  this,  if  it  be  placed  upon  the  bed.  as  com- 
fortably as  upon  the  bed  ;  stra] is  across  the  slum ldcrs,  fas- 
tened to  buckles  secured  to  the  frame,  and  others  about 
the  hips,  will  secure  the  patient  in  a  recumbent  position, 
while  the  frame  and  child  can  be  lifted  and  carried 
about  easily.  This  arrangement  is  more  comfortable 
and  much  cheaper  than  a  Bonnet's  wire  cuirass,  and  can 
be  made  as  efficient  in  fixing  the  spine.  The  same  can 
be  used  in  older  persons,  but  it  requires  a  stonier  frame, 
and  there  is  more  difficulty  in  lifting  the  patient. 

Distraction,  BO  much  used  by  the  earlier  French  or- 
thopedists, can  hardly  be  thought  to  directly  separate  the 
diseased  vertebra-,  as  was  originally  supposed,  except 
when  applied  in  the  cervical  region.  Experiment  has 
shown  that  great  force  is  required  to  pull  the  normal 
vertebra-  apart.  Distraction,  or  extending  weights  ap- 
plied to  the  trunk,  may,  however,  diminish  the  physio- 
logical curves,  and  thus  diminish  pressure.  This  ex- 
tending  force  is  readily  applied  by  means  (if  belts  about 
the  pelvis  and  thorax;  these  belts  being  supplied  with 
straps  and  cords  w  h i < •  h  pass  to  the  foot  and  head  of  the 
bed  respectively,  and,  running  over  pulleys,  exert  force 
by  means  of  attached  weights.  In  BOme  acute  cases  this 
affords   relief,   probably   as   a   correction   of    muscular 

spasm,    and    also    as   a    means  of   fixing   the   patient,  and 

possibly,  in  directly  diminishing  inter-vertebral  pressure. 


*  An  excellent  means  of  retention  has  been  described  by  Pisher,  Lan- 
cet, I  -  bruary.  1878. 

•  Tin-  Rheeting  can  be   roadilj  changed  when  Rolled  :  no  padding  is 

eeting  should  be  enl  out  at  the  region  of  the  buttock. 
so  that  the  bed- pan  can  l«-  used.  Distraction  of  the  spine  can  be  em- 
ployed bj  attaching  an  arm  at  the  head  of  the  frame  to  secure  the  bling. 
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The  pressure  of  the  adjacent  vertebrae  can  be  dimin- 
ished by  pads  placed  under  the  body,  pressing  the  spine 
forward.  To  be  efficient  they  should  be  thick  enough 
not  to  flatten  to  such  an  extent  as  to  be  inefficient,  and 
soft  enough  to  be  comfortable.  It  will  be  found  that 
curled  hair  or  the  best  of  felt  will  meet  the  requirement ; 
they  should  be  so  arranged  that,  as  the  patient  lies  on 
his  back,  the  pressure  should  come  on  the  sides,  and  not 
upon  the  spines. 

In  disease  of  the  cervical  region  distraction  will  be 
found  of  great  assistance  in  acute  cases,  the  relief  af- 
forded being  often  very  marked.  It  is  obtained  by  se- 
curing the  head  in  a  sling,  similar  to  that  used  for  sus- 
pension, which  passes  under  the  chin  and  occiput ;  to 
this  is  attached  a  cord  which  runs  over  a  pulley,  and  is 
supplied  with  a  light  weight  (one-half  to  one  pound). 
Counter-extension  is  supplied  by  the  weight  of  the  pa- 
tient's body,  if  the  head  of  the  bed  is  raised. 

Distraction  in  the  lumbar  region  may  also  be  applied 
by  employing  extension  by  weight  and  pulley  (as  in 
Buck's  extension  for  fractured  thigh)  to  both  legs,  and 
raising  the  foot  of  the  bed. 

Treatment  by  recumbency  will  be  found  of  service, 
either  alone  or  in  conjunction  with  other  methods,  in 
cases  with  acute  symptoms,  in  cases  of  severe  cervical 
caries,  and  in  caries  of  the  lower  lumbar  region. 
In  children  the  irksomeness  of  the  confinement  passes 
off  readily  ;  but  in  adults  the  imprisonment  constitutes  a 
serious  obstacle  to  the  employment  of  the  method. 

Patients  who  have  been  suffering  will  often  be  found 
to  gain  flesh  after  the  relief  afforded  by  recumbency, 
though  the  muscles  diminish  in  size  in  the  limbs.  Treat- 
ment by  recumbency,  if  used,  should  be  thorough.  Half 
measures  have  the  evils  of  the  imprisonment  without  the 
benefit  of  fixation.  The  limit  of  its  usefulness  is  usually 
marked  by  the  restiveness  of  the  patient. 

Treatment  by  Suspension. — The  pressure  upon  the  dis- 
eased vertebrae  by  superimposed  weight  can  be  removed 
by  suspension. 

Suspending  a  person  by  the  head  obliterates  the  physi- 
ological curves  (cervical  and  lumbar  lordosis,  dorsal  ky- 
phosis), and  the  spine  becomes  straight  as  far  as  its 
formation  will  allow.  The  spine  of  a  new-born  child 
becomes  straight  by  suspension,  but  in  an  adult  the 
changes  in  the  shape  of  the  bones  and  strength  of  liga- 
ments, and  the  tension  of  the  muscles,  prevent  the  spinal 
column  from  becoming  perfectly  straight. 

In  suspension  by  the  axilla1  or  arms  the  strain  comes 
upon  the  latissimus  dorsi  muscles,  and  though  the  super- 
imposed weight  which  would  fall  upon  the  lower  part 
of  the  spinal  column  is  removed,  yet  the  curvatures  in 
the  upper  part  of  the  spine  are  not  made  straight. 

In  suspension,  in  old  caries  of  the  spine,  it  is  only 
the  physiological  curves  which  are  obliterated ;  the 
sharp  kyphosis  is  held  too  firmly  by  inflammatory 
adhesions  to  permit  of  correction  ;  in  earlier  cases  with 
movable  vertebra.',  the  intra-vertebral  pressure  must  be, 
in  a  measure,  diminished  at  the  point  of  disease  by  sus- 
pension, but  suspension  does  not  cause  a  disappearance 
of  the  sharp  angular  projections  at  the  point  of  disease, 
and  in  cases  that  present  themselves  for  treatment  the 
deformity  cannot  be  corrected  in  that  way. 

Complete  suspension  as  a  remedial  agent  can  neces- 
sarily only  be  used  temporarily,  in  holding  the  trunk 
in  a  better  position  while  corsets  and  appliances  are 
fixed  to  the  spine.  Partial  suspension  is  also  used,  ap- 
plied by  means  of  chairs  and  wheel-carts,  or  by  a  sliding 
pulley  attached  to  a  bar  in  the  ceiling",  enabling  the  pa- 
tient to  sit  up  and  walk  about  without  allowing  the  full 
superimposed  weight  to  fall  on  the  spine.  In  patients 
suffering  with  the  symptoms  of  Pott's  disease,  relief  will 
be  afforded  by  suspension  without  causing  much  dis- 
comfort by  the  pressure  of  straps  on  the  head  and  neck. 
The  amount  of  time  that  complete  suspension  can  be 
used  varies  with  the  size  and  weight  of  patients. 

Suspension  will  be  found  to  be  more  efficient  in  disease 
of  the  cervical  and  upper  and  middle  dorsal  regions  than 
in  that  of  the  lower  part  of  the  spine,  as  the  higher  the 
disease  the  less  the  superimposed  weight,  andthe  less 


Fio.    3072.  —Diagram 


the  difficulty  met  with  in  applying  to  the  head  an  efficient 
suspending  force. 

Treatment  by  Means  of  Fimtirc  Appliances. — The  irk- 
someness of  the  method  of  treatment  by  recumbency',  and 
the  practical  impossibility  of  carrying  thorough  treat- 
ment out  in  a  large  number  of  cases 
during  the  whole  period  of  time  neces- 
sary for  complete  cure  {i.e.,  until  the 
spine  has  been  restored  to  its  ability 
to  bear  weight  without  likelihood  of 
relapse),  has  always  justified  attempts 
to  secure  fixation  of  the  spine,  per- 
mitting locomotion.  From  the  days 
of  Ambroise  Pare's  hammered  brass 
cuirass  to  that  of  the  plaster  jacket, 
the  corset  has  been  a  favorite  form  ; 
but  crutches,  springs,  and  steel  sup- 
ports have  been  employed  in  a  greal 
variety  of  ways. 

The  tests  of  an  appliance  are  its 
showing  Spinai°Coi-  efficiency,  its  convenient  use,  and  the 
umn  with  the  Usual  uttle  discomfort  felt  by  the  wearer. 

Relation <>f  theBodies     *     i      ~      _         i  c      _"Lt  j 

in  Caries  of  the  Spine.  A  liUSe  number  of  appliances  used 
arc  of  no  value,  simply  because  they 
do  not  meet  the  conditions  indicated  by  the  disease,  winch, 
varying  in  different  cases,  remain  the  same  in  principle, 
viz.,  the  fixation  of  the  spine  in  such  a  position  that  the 
jar  on  the  vertebral  bodies  shall  be  reduced  to  a  minimum 
— or  entirely  removed.  This  position  (aside  from  recum- 
bency and  suspension)  would 
be,  if  possible,  with  the  spinal 
column  bent  backward  (con- 
cavity backward),  so  that  the 
point  of  disease  would  be  in 
front  of  the  line  of  superin- 
cumbent weight,  rather  than 
behind  it.  This  (as  the  dis- 
eased portions  are  the  verte- 
bral bodies  in  front  of  the 
hinge  of  motion,  viz.,  the  ar- 
ticulation) would  tend  to  pry 
the  diseased  bodies  apart  if 
the  spine  were  flexible,  or 
diminish  the  superimposed 
pressure.  "  To  straighten  the 
spinal  column  in  such  a  man- 
ner that  the  weight  of  the  body  is  borne  on  the  transverse 
processes,  and  not  by  the  bodies  of  the  vertebra?,"  as  has 
been  proposed,  is  not  possible  if  any  disease  exists  suffi- 
cient to  cause  a  projection.  This  has  been  proved  in  ex- 
periments on  the  cadaver,  and  in  suspension  of  patients 
the  projection  at  the  diseased  portion 
does  not  disappear.  It  is  possible,  how- 
ever, to  diminish,  by  suspension,  recum- 
bency, or  certain  positions,  the  amount 
of  inter-vertebral  pressure  at  the  point  of 
disease,  and  to  fix  or  nearly  fix  the  spine 
in  the  corrected  position. 

The  Treatment  by  Plaster  Jackets. — 
The  most  ready  method  of  fixation  is 
by  means  of  Sayre's  plaster  jacket,  which 
may  be  applied  while  the  patient  is  sus- 
pended or  recumbent. 

It  was  originally  supposed  that  a 
jacket  could  be  applied  so  as  to  serve  as 
a.  menus  for  holding  the  diseased  vertebra? 
apart,  i.e.,  of  distraction.  Suspension 
having  pulled  them  apart,  a  jacket  tak- 
gVanTo'f'' Carious  ing  its  base-bearing  on  the  pelvis  and 
Spine  straight-  a  purchase  on  the  thorax,  would  keep 
ened  by  Mechani-  these  portions  from  coming  together  by 
cai  Support.  &n  )]p  and  down  support.'  These  ideas 

are  erroneous.  Suspension  straightens  the  spinal  col- 
umn as  far  as  possible,  removing  antero-posterior  curves, 
and  a  plaster  jacket  applied  prevents  the  column  from 
bending  forward.  Plaster  jackets  are  efficient  not  as  a 
means  of  fixation  alone,  or  of  distraction,  but  as  a 
means  of  securing  fixation  in  an  improved  position.  The 
treatment   by  plaster  jackets   requires   care,  as   a  poor 


Fig.  3073. — Position  of  Diseased 
Bodies  made  Worse  by  Flexion 
of  Spinal  Column. 
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•  i  does  harm  rather  than  good,  deceiving  the  phy- 
sician and  patient,  and  for  the  proper  applj  ing  of  plaster 
jackets  a  careful  attention  to  detail  is  m  i  •  ssary. 

Bandagi  are  prepared  by  rolling  loose  meshed  cloth 
in  cln  plaster-of-Paris,  The  cloth  to  be  chosen  is  that 
capable  of  carrying  the  mosl  p  Paris,  and  pre 

senting  as  little  cloth-fibre  as  possible  (  rinoline  muslin 
will  be  found  to  answer  this  purpose.  Tin-  plaster  is  to 
be  rubbed  in  smoothly  and  to  i<>-  freed  from  lumps  or  un- 
evenness.  The  patient's  clothes  are  removed  and  a  thin, 
tightly  fitting  undershirt  applied,  made  sua-  to  present 
mi  wrinkles.  The  patient  N  then  suspended  ;  tin-  head  i- 
secured  in  a  sling  which  is  attached  in  a  strong  cord 
playing  in  a  pulley,  or  scries  of  pulleys,  fastened  to  a 
strong  point  above  the  patient's  head.  An  assistant 
pulling  on  the  cord  raises  the  patient  so  that  the  heels, 
and  if  necessary  the  toes,  ate  free  from  the  floor.  It  is 
desirable  to  diminish  the  strain  upon  the  neck,  and  padded 

loops  connected  with  the  bar  raised  by  the  cord  and 
pulley,  can  he  passed  under  each  axilla,  or  handles  may 
l)c  held"  in  each  hand,  connected  with  cords  which  play 
over  pulleys.  A  i>ull  on  the  cords  pulls  up  the  arms, 
raising  the  patient.  It  should,  however,  be  remembered 
that  strain  upon  the  arms  or  scap- 
ula', connected  as  they  are  to  the 
spinal  column  by  the  trapezius 
and  the  latissimus  dor.si,  does  not 
tend  to  straighten  the  upper  part 
of  the  spinal  column.  Pads  are 
placed  over  the  crests  of  the  ilium, 
and  a  large,  soft  pad  over  the  ab- 
domen. This  latter  is  to  be  pulled 
out  when  the  jacket  has  become 
hard,  and  prevents  too  great  pres- 
sure on  thi'  abdomen. 

The  bandages  are  placed  singly 
in  water  and  kept  immersed  until 
they  are  thoroughly  wet  (i.e., 
until      air  -  bubbles 


no  longer  rise  in  the 
water  from  the  im- 
mersed bandage), 
and  are  then  wound 
smoothly  around 
the  patient. 

If  the  plaster  is 
fresh  and  of  the 
best  quality,  it 
should  harden  in 
from  live  to  ten 
minutes,  The  hard- 
ening can  be  hast- 
ened by  putting  salt 
or  alum  in  the  wa-  _  „.„ 
ter,  but  this   makes         Fio.  30.5.-APplmncc  for  Suspens.on. 

the  plaster  somewhat  more  brittle.  After  the  plaster  is 
hard  or  nearly  hard,  the  patient  is  to  be  placed  on  a  soft 
flat  surface,  care  being  taken  not  to  crack  the  plaster  in 
so  doing,  the  abdominal  pad  is  removed,  and  the  edges 
of  the  bandages  are  smoothed  down  and  cutoff  if  pressing 
uncomfortably  on  the  thighs  or  axilla-. 

It  is  important  that  the  jacket  should  be  strong  in 
front  as  well  as  behind,  and  should  in  front  be  wound  as 
high  as  possible,  in  order  to  prevent  the  spinal  column 
from  falling  forward. 

II  the  jacket  become  broken  it  should  be  removed,  and 
another  applied. 

Chafing  can  usually  be  prevented  by  careful  padding 

on  each  Mile  of  the  prominent  vertebral  process  and  o\er 

the  hip-.      For  the  former,  the  finger  of  a  kid-glove 

Btufifed  will    often   answer,   but    saddler's   felt,  cut   of  the 

appropriate  thickness,  will  answer  better. 
It  is  important  that  the  proper  material  should  be  used 

for  (he  bandages — too  close-meshed  a  cloth  cannot  retain 
enough  plaster  in  its  fibre,  and  holds  the  moisture  too 
long  to  admit  of  rapid  hardening,  which  is  an  essential  of 
a  suitable  jacket  ;  and  a  too  COSTSC  ineshed  tissue,  as  mos- 
quito netting,  while  allowing  rapid  setting,  makesa  jacket 
which  is  liable  to  chip  and  is  not  sufficiently  durable. 


Plaster  jacket-  have  (.Main  great  advantages,  when 
properly  applied.      In  appropriate  cases  they  are  effl- 

cient,  and  the  BUTgeon  is  in  no  way  dependent  on  the  in- 
strument maker;  they  cannot  be  loosened  at  the  whim 
of  the  patient,  and  remain  a-  the  surgeon  leaves  them. 
On  the  other  hand,  plaster  jackets  not  being  removable, 

are   uncleanly,  and   to   many   patients   uncomfortable   on 

that  account;  occasionally  an  obstinate  eczema  will  de- 
velop underneath  the  jacket. 
Plaster  jackets  can  be  applied  with  patients  lying  in  a 

recumbent   position,  slung  in  a  thin  (loth  hammock,  the 

bandage  being  wound  about  hammock  and  patient,  and 
the  ends  of  the  hammock  CUt  off  (see  article    Hammock 

Suspension) ;  or  several  sheets  of  crinoline  wet  in  plaster 

may  be  wound,  layer  by  layer,  about  the  patient  while 
recumbent,  or  when  suspended*  The  usual  way,  how- 
ever, will  be  found  to  be  the  readiest. 

Plaster  jackets  may  be  split,  furnished  with  lacings, 

and  applied  and  removed  at  will  ;  they  lose  thereby  B 
part  of  their  efficiency,  as  they  may  be  improperly  reap- 
plied by  the  patient. 

A  plaster  jacket  which  has  been  Split  is  never  quite  as 
firm  as  before,  and  though  useful  in  convalescent  cat 
it  will  not  be  found  to  be  as  serviceable  in  acute  cases 
as  the  uncut  corset.  As  a  substitute  for  plaster  jackets, 
corsets  are  made  of  leather,  felt,  or  glue.  The  plaster  jacket 
applied  in  the  usual  way  is  removed  with  care,  so  as  to 
preserve  its  shape,  a  plaster  mould  is  taken,  and  on  this 
as  a  form  a  corset  is  made  of  sole  leather  (which  when 
wet  can  be  stretched  tightly  over  the  form),  of  glue,  or 
silicate  of  potash,  by  winding  bandages  or  strips  of  paper 
soaked  in  silicate  of  potash  or  glue  about  the  mould  ;  felt 
impregnated  with  glue  has  also  been  used.  After  this 
has  become  hard,  it  can  be  split  and  furnished  with  eye- 
lets and  lacings  ;  it  can  be  applied  on  the  patient  who  is 
suspended,  as  in  the  application  of  a  plaster  jacket.  The 
leather  jackets  for  heavy  patients  need  the  reinforcement 
of  strips  of  steel,  which  should  be  accurately  fitted  to  the 
mould  and  firmly  secured  on  the  jacket. f 

These  corsets  are  more  neat  than  plaster  jackets,  and 
more  durable,  but  require  more  time  in  their  manufac- 
ture. 

A  cloth  corset  reinforced  with  wire  and  strips  of  steel 
has  been  used,  and  it  has  been  found  of  relief  and  benefit 
in  certain  cases  ;  but  when  perfect  fixation  is  required, 
the  arrangement  is  not  as  reliable  as  firmer  corsets. 

In  the  upper  dorsal  and  cervical  region,  it  is  necessary 
either  to  add  to  the  plaster  jacket  an  appliance  for  secur- 
ing the  head  ithe  varieties  of  which  will  be  mentioned 
later),  or  lo  carry  the  plaster  jacket  over  the  shoulders 
and  neck.  The  latter  is  a  thoroughly  efficient  way,  but 
requires  care  in  its  application,  as  it  is  difficult  to  apply 
the  bandage  so  that  the  head  is  well  supported  The 
neck  should  be  covered  with  cotton,  the  head  pulled  "up- 
ward in  a  sling,  and  the  plaster  bandages  wound  about 
the  neck  well  up  to  the  occiput  and  chin,  and  downward 
to  the  trunk  and  chest.  The  sling  is  cut  off  and  pulled 
out  after  the  plaster  has  hardened,  and  the  edges  of  the 
plaster  are  trimmed  off.  If  this  is  well  applied,  so  that 
the  head  is  well  supported,  it  is  not  necessary  to  carry 
the  bandage  Over  the  whole  head,  as  has  been  done. 

It  need  hardly  be  said  that  this  arrangement  is  clumsy 
and  not  sightly,  but  it  will  be  found  efficient  in  hospital 
wards. 

A  plaster  collar  applied  simply  to  the  neck,  and  not  to 
the  trunk,  does  not  give  sutlicient  support,  though  it  has 
been  occasionally  used. 

Treatment  by  Meant  of  Braces. — Besides  the  objections 
to  fixed  plaster  corsets  mentioned,  this  criticism  may  be 
urged,  viz.,  that  the  back  cannot  be  readily  inspected  nor 
the  pressure  easily  altered   from  day  to  day.  if  the  spinal 

column  has  become  altered  in  shape  or  if  the  appliance 

has  slipped.  For  proper  treatment  by  fixation  of  the 
spinal  column,  it  is  important  that  there  should  be  little 

*  Most  excellent  bandages  have  been  applied  in  this  way  by  Dr.  Drown, 
<if  Jewett  City.  Oonn.     Boston  Med.  and  Stag.  Journal,  March  '..V.  lssi. 

4  Pelting  has  been  prepared  which,  when  subjected  to  heat,  tweomee 
soft,  but  stiffens  on  oooling.  This  lias  been  used  as  a  substitute  for  plas- 
ter-of  l'un-  OOFSetB.     V.  Cocking:   Bril.  Med.  Journal.  lbTs.,  p.  '.too. 
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■or  no  forward  and  backward  movement  near  the  diseased 
vertebrae. 

To  obtain  this  the  spinal  column  should  be  made  as 
nearly  straight  as  is  possible,  and  the  trunk  prevented 
from  bending  forward  by  means  of  backward  pressure 
■  on  the  upper  and  lower  part  of  the  trunk,  and  forward 
pressure  on  the  spinal  column  at  the  diseased  point.  It 
will  be  seen  that  if  the  corset  slip,  the  back  changes  in 
shape,  so  that  the  pressure  will  come  in  such  a  way  that 
the  spinal  column  is  pushed  forward  above  the  point  of 
disease,  and  the  appliance  will  then  be  an  injury.  A 
brace  should  work  on  the  principle  of  a  lever,  the  ful- 
crum being  the  diseased  point  of  the  spinal  column,  and 
the  power  should  be  applied  so  that  the  part  above  the 
diseased  vertebra?  is  held  back  as  far  as  possible,  thus 
diminishing  the  inter-vertebral  pressure  at  the  diseased 
point.  This  is  true,  whether 
the  appliance  is  a  steel 
brace  or  a  plastic  corset, 
but  the  regulation  and  in- 
spection of  the  fulcrum  is 
more  readily  attained  in  a 
brace,  if  properly  con- 
structed and  allowing  ad- 
justment, than  in  a  corset, 
the  manufacture  of  which 
involves  much  labor. 

The  construction  and  ap- 
plication of  a  brace  should 
be  superintended  directly 
by  the  surgeon,  the  details 
relative  to  the  future  result 
being  fully  as  important  as 
the  application  of  a  splint  in 
any  fracture,  as  the  result 
will,  in  a  great  measure, 
depend  on  the  accuracy  of 
adjustment.  For  the  con- 
struction of  a  splint  a  trac- 
ing of  the  back  should  be 
made,  which  is  done  as  fol- 
lows :  The  patient  lies  upon 
a  hard  surface,  and  a  strip 
of  flexible  metal  (lead  or  a 
mixture  of  lead  and  zinc) 
strong  enough  to  retain  its 
position,  and  pliable  enough 
to  be  readily  bent,  is  laid 
upon  the  back,  from  the 
neck  to  the  sacrum,  so  as  to 
accurately  fit  the  lines  of 
curve  presented  by  the 
spinal  column.  The  lead 
is  removed,  laid  on  its  side 
upon  a  piece  of  stiff  card- 
board and  the  inner  outline 
traced.  This  not  only 
serves  as  a  record   but  can  FlG  3076.-Diagram  of  Antero-pos- 

be  used  tor  a  guide   in  the  tenor  Support,  Side  View. 

construction  of  the  brace. 

Two  steel  strips,  strong  enough  not  to  give  with  the 
weight  of  the  trunk,  are  bent  according  to  the  pat- 
tern, and  are  connected  together  at  the  top  by  a  short 
strip  of  steel,  and  at  the  bottom  by  a  band  half  encircling 
the  body ;  buckles  for  straps  are  placed  in  appropriate 
places.  The  two  uprights  should  be  separated  enough 
from  each  other,  so  that,  when  applied,  the  pressure 
should  fall  on  the  transverse  processes  well  padded  with 
overlying  tissue,  and  not  on  the  sharp  spines  incapable  of 
standing  pressure  ;  at  the  point  designed  to  serve  as  the 
fulcrum  of  the  brace  pad-plates  are  placed  on  each  of 
the  steel  uprights,  at  a  point  which  will  correspond  to  the 
point  of  disease,  and  reaching  slightly  above  and  some- 
what below  this.  These  pad-plates  are  pieces  of  steel 
slightly  wider  than  the  uprights  and  protected  from  cut- 
ting the  skin  by  pads  of  ground  cork,  saddlers'  felt, 
smooth  leather,  or  hard  rubber.  Padding  will  be  needed 
at  the  top  and  bottom  of  the  splint.  The  appliance 
.should  reach  as  high  and  extend  as  low  as  is  possible,  in 


order  to  increase  the  power  of  the  leverage.  If  properly 
designed  it  will  press  firmly  at  the  fulcrum,  i.e.,  the  pad- 
plates  and  pressure  should  be  uniform  at  this  point  and 
closely  fitted  to  the  contour  of  the  curve.  The  appliance 
will  also  touch  necessarily  at  the  top  and  bottom,  but  the 
chief  pressure  should  be  at  the  points  designed  as  ful- 
crum. Variants  from  this  type  of  construction  will  nat- 
urally be  of  use,  the  simplest  being  that  here  given  : 
Instead  of  an  upright  of  a  single  piece  to  which  a  pad- 
plate  is  attached,  it  may  be  of  three  pieces,  the  pad-plate 
being  separate,  and  fastened  to  two  steel  strips  extending 
above  and  below.  This  allows  the  sections  to  be  taken 
apart  and  carefully  adjusted,  but  is  somewhat  more  com- 
plicated. Instead  of  the  band  at  the  bottom,  a  curved 
piece  of  steel  is  sometimes  of  advantage,  thereby  avoid- 
ing pressure  in  the  middle  of  the  sacrum  and  allowing 
for  careful  adjustment.  At  the  top,  short  strips  of  steel 
can  be  attached  which  will  extend  a  short  distance  on  to 
the  shoulders  and  will  steady  the  brace.  The  construc- 
tion of  the  brace  does  not  necessarily  involve  expensive 
workmanship,  and  need  not  be  anything  beyond  the  skill 
of  a  village  blacksmith  ;  nicety  of  work  being  simply  de- 
sirable in  making  the  appliance  more  sightly.     It  should 


Fig.  3077. — Diagram  of  Antero- posterior  Support,  Back  View. 

be  borne  in  mind  that,  besides  accuracy  of  fit  and  proper 
design,  it  is  of  importance  that  the  apparatus  be  stiff 
enough  so  as  not  to  yield  as  the  weight  of  the  trunk  falls 
upon  it,  inasmuch  as  yielding  involves  inter-vertebral 
pressure.  This  is  true  not  only  of  the  uprights,  but  also 
of  the  band.  A  stiff  appliance,  if  properly  fitted,  can  be 
made  as  comfortable  as  a  yielding  one,  and  is  much  more 
efficient. 

It  is,  of  course,  essential  that  the  trunk  be  properly  se- 
cured to  the  brace.  This  can  be  done  by  means  of  an 
apron,  which  covers  the  front  of  the  trunk,  the  abdomen, 
and  the  chest,  reaching  from  the  clavicles  nearly  to  the 
symphysis  pubis.  The  apron  is  provided  with  webbing 
(non-elastic)  straps,  which  are  fastened  into  buckles  at- 
tached to  the  brace.  Padded  straps,  passing  from  the  top 
of  the  brace  around  the  arms,  under  the  axillae,  and  at- 
tached to  buckles  in  the  middle  of  the  brace,  help  to 
secure  it  ;  but  the  scapulas  being  movable,  cannot  be  i-e- 
lied  upon  alone  to  fix  the  trunk,  and  the  apron  must  be 
furnished  with  straps  at  the  top  which  pass  over  the 
shoulders  to  buckles  in  the  top  of  the  brace.  The  brace 
can  be  prevented  from  being  pushed  up,  and  its  efficiency 
in  the  lower  part  of  the  spine  may  be  increased,  by  padded 
perineal  straps,  which  pass  from  the  lower  part  of  the 


809 


POtl'M    hl»i   .i>r, 

Pott'l   UlxniM'. 


III. II. III. \<  I.    HANDIJOOK    OF   Tun    MEDICAL   BCIEN<  ES 


apron  under  1 1 » « -  perineum  to  the  lower  part  ol  the  brace. 
The  apron  will  Bometimes  be  found  to  cul  over  the  an- 
terior superior  Bpinea  of  the  ilium  and  also  under  the 
arms,  and  must  be  properly  padded. 

[n  applying  the  brace  the  patient  Bhould  lie  upon  his 
and  the  apron  be  spread  under  him.  Tin-  brace 
should  then  be  placed  in  position  upon  the  ban-  back,  or 
upon  a  thin,  smooth  cloth  permitting  no  wrinkles,  and 
the  apron  Btrapped  to  ii  as  tightly  as  is  possible.  The 
mere  tightly  the  tw<>  are  strapped  together,  the  more 
thorough  is  the  fixation. 

The  position  of  the  Birapa  and  their  number  will  vary 
in  cases  according  to  the  situation  of  the  disease,  etc. 
By  means  of  h  renches  and  a  \  ice  the  uprights  can  be  bent 
si.  as  in  Bccure  pressure  in  the  proper  place,  and  proper 
adjustment  is  not  difficult. 

The  applicati •(  the  therapeutic  principle  of  fixation 

in  the  besi  possible  position  varies  according  as  the  dis- 
ease involves  the   upper,  mid- 
dle, or  lower  parts  01  the  spinal 
ci  ilumn. 

In  the  upper  region,  as  else- 
where, it  is  desirable  to  pre- 
vent the  weight  of  the  head 
from  falling  upon  the  diseased 
bodies  of  the  vertebra.     This 

can   lie  dune  in   the  eer\  ieal    ,,.- 

gion  by  suspension  in  a  sling, 
similar  to  that  used  in  ordina- 
ry suspension  for  the  applica- 
i ion  of  plaster  jackets,  which 
passes  under  the  chin  and  oc- 
ciput, and  is  connected  by 
means  of  straps  to  a  bent  rod, 
which   arches  above    the 

head    and    is    Ix-nl    around 
t  be  head   and   neck,  being 
attached  below   to  a  plas- 
ter, felt,  leather,  or  wire 
corset.40     The    jacket    is 
kept  from  slipping  down 
by  means  of  press- 
ure mi    the  hips,  ii' 
the    hips    are    large 
enough     (which     is 

rarely     the     case    in 
children),      or      b  y 
means  of  straps  pass- 
ing  over   the   shoulders 
weight    of   the   head   is 
transferred    to   the 
or     hips.        For     a 


the 

thus 
shoulders 

complete  Fw.sora. 


"nnminffl 


port, 


Anteroposterior  Sup- 
»'  i  t  h     Taylor's     Chin- 


transference    the    amount    of 

pressure   under    the    chin   and 

occiput  would  in  some  instances  besuch  thai  it  would  be 
impossible  for  the  patient  to  open  the  mouth  ;  but  a  re- 
duction of  the  weight  of  the  head  on  the  cervical  verte- 
bra is  easily  effected  in  this  way,  which  also  prevents  the 
head  from  bending  forw  ard. 
Instead  of  a  sling,  collars  of  various  sorts  have  been 

Used,  which,  pressing  On  the  chin  and  occiput  above,  and 
on  the  sternum  and  shoulders  below,  transfer  the  weight 

in  part  from  the  intermediate  cervical  vertebrae  and  check 
the  forward  bowingof  the  cervical  region.  These  collars 
can  be  made  of  plaster  of  Paris,  hut  are  cumbersome  and 
unsightly  ;  more  convenient  will  be  found  leather  collars 

stuffed  with  saw-dust,  as  used  by  Mr.  Thomas,  of  Liver- 
pool. A  collar  made  of  wire-netting,  moulded  to  the 
shape,  anil   re  enforced  hv    strips  ol  Steel,  devised   by  Dr. 

II    I,.  Burrell,  of  Boston,  is  much  more  Bightly.     Collars, 

*  'I 'i.  .  and 

it-  .in  hi iwever,  made  pron 

bj  l  >i    it,-  i  iught  itiM  a 

noy  by  Dr.  0.  I'.  Taylor,  of  New  York,  in  • 

a  obtained. 

okward  hinge-i  tothebrace, 

designed  with  the  intention  ot  allowing  the  spin.  n  and  curve 

backward,  bnl  nol  i"  bend  Forward,  baa  been  found  t.i  beof  u<>  practical 

intage,  and  it  en  abandoned,  although  it  is  still  employed 

in  in  my  .if  the  appliances  furnished  nnder  the  name  of  Taylor's  supports. 


however,  lack  in  steadiness,  and.  in  order  to  secure  accu- 
rate fixation  of  the  head,  they  should  be  connected  with 

uprights    which    extend    below  and    are    attached    to  the 

trunk. 

A  thoroughly  efficient  arrangement  is  one  used  by  Dr. 
('.  P,  Ta\  lor.  of  New  York — an  ovoid  steel  ring  pac 

around  the  neck,  made  so  thai  it  can  open,  and  be  secured 
when  closed,  and  arranged  BO  that  it  can  serve  as  a  rest 
for  the  chin,  and  BO  that  pressure 
cm  aKo  be  everted  on  the  occi- 
put. This  collar  at  the  back  plays 
on  a  pivot,  allowing  lateral  motion 
of  tin-  head,  which  pivot  is  at- 
tached to  the  Usual  back  brace, 
and  can  be  raised  or  lowered,  as 
it  is  desired,  to  increase  or  dimin- 
ish the  upward  pressure  on  the 
head.  The  back- brace  should  be 
BUppll  e  d    with    p.added    <  | 

pieces,  which  will  effect  counter- 
pressure  on  the  should)  rs. 

This  appliance    requires  care 

and  skill   in  application,  and   is 

u-eless  unless  properly  fitted. 

A  steel-wire  support  litis  been 

devised  by  Dr.  Spring,  of 

Fitchburg,  Mass.,  « ),uh 

is     ri  adiiy    made  ;     stout 

Bteel  w  ire  is  bent  bo  as  to 
pa^s  under  the  chin  and 
lower  jaw  onto  the  shoul- 
ders and  down  upon  (he 
front  of  the  chest  :  it  is 
pulled  back  and  up  by 
"•BEYNDtBsavO.y^    (J  straps,  which  buckle  onto 

g  a  back-brace  attached  to 

Fio.  3079.— The  Jury-mast.  ille  back  and  truuk.* 

In  the  lower  cervical  and  upper  dorsal  region  it  is  dif- 
ficult to  apply  suspension  efficiently  or  to  completely  tix 
the  spine,  anil  the  treatment  of  caries  of  the  spine  in  this 
region  requires  particular  care  for  the  arrest  or  preven- 
tion of  deformity.  The  means  to  be  Used  are  the  same 
as  those  employed  in  cervical  caries. 

The  mechanical   treatment  of  disease  in  the  middle 
region  is  quite  satisfactory  ;  the  principle  of  leverage  can 
be  applied  With  thoroughness,  and 
excellent  results  obtained. 

In  the  lowest  region — i.e.,  in  the 
lumbar  region — it  is  difficult  to  pre- 
vent  entirely  the  forward  bending 
of  the  spinal  column,  and  in  severe 
cases  absolute  recumbency  is  the 
2\  best  treatment;  but  excellent  re- 
sults are  often  obtained  by  the 
mechanical  treatment 

alone  of  these  cast  B, 
for  the  reason,  prob- 
ably, that  the  bodies 
in  the  lumbar  regions 
are  large,  and  in  some 
cases  bin  a  relatively 
small  portion  may  be 
affected.  The  recon- 
struction of  bone  is 
more  readily  estab- 
lished, and  all  thai  is 
needed     i~     a    certain 

amount  of  mechanical 

Support  ;  the  appli- 
ance should  reach  as 
low  as  is  possible. 

It  will  be  found 
that  the  lateral  (lev  ia- 
tion  observed  in  caries  of  the  spine,  unless  well-pro- 
Dounced  change  in  the  shape  of  the  vertebrae  has  taken 

*  A  sightly  and  efficient  head-support.  derlsed  by  Webster,  will  be 
fonnd  fully  described   In   tin-   Boston   Med.  and  Surg.   Journal.  Ms 
1888    p.  109;  and  a  ready  method  of  obtaining  support  is  also  described  in 
the  Chicago  Med.  and  Surg.  Journal,  April,  lb?C. 
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place,  will  disappear  without  difficulty  under  an  efficient 
anteroposterior  support. 

The  chief  objection  to  the  use  of  mechanical  appli- 
ances as  a  method  of  treatment  is,  that  care  and  special 
skill  are  required  not  only  in  the  application  of  braces, 
but  in  the  inspection  and  management  of  the  case. 

Faulty  Appliances. — Unless  an  appliance  works  in  the 
way  the  indications  of  the  disease  demand,  it  is  ineffi- 
cient, and  it  is  on  account  of  fault}'  construction  that  ap- 
pliances have  often  been  found  of  so  little  use.  A  most 
common  fault  is  that,  in  order  that  the  appliance  may 
be  light,  the  steel  uprights  are  flexible  and  give  under 
pressure.  It  is  evident  that  any  appliance  which  allows 
bending  forward  of  the  spine  at  the  point  of  disease 
does  not  relieve  the  pressure  when  relief  is  most  needed  ; 
a  second  fault  is  that  the  trunk  is  often  not  thoroughly 
fixed  by  the  straps,  etc.,  of  the  appliance.  If  this  is  the 
case,  the  brace  becomes  simply  a  "frame  of  steel  laid 
upon  the  back,  and  not  a  therapeutic  agent.  The  exa<  t 
situation  of  straps  must  vary  ;  they  should,  however, 
make  pressure  as  high  up  and 
as  low  down  on  the  trunk  as 
possible.  If  elastic  straps  are 
used  the  value  of  the  appliance 
is  impaired  in  proportion  to  the 
elasticity. 

It  is  of  the  greatest   impor- 
tance that  the  fulcrum  of  the 
brace  should  be  applied  to  the 
right  portion  of  the  spine.     It 
is  not  necessary    that  the  up- 
rights should  be  applied  i 
to  the  whole  back,  but 
it  is  important  that  at 
the   point  of  the  dis- 
ease,   and    for    some 
distance    below,    the 
pressure     should     be 
thorough,     indicating 
that  as  the  appliance 
is  worn  but  little  mo- 
tion of  the    spine   at 
that  point  is  possible. 
The  pad-plates  should 
be  arranged    so   that 
they  may  make  press- 
ure on  each   side  of 
the  spines,  as  near  as 
is    feasible     to     each 
other ;     pressure    di- 
rectly  on    the    spines 
cannot  be  borne. 

The  use  of  a  crutch- 
attachment  to  a  brace 

is  very  common,  and  originated  from  the  fact  that  patients 
often  lean  upon  tables,  or  support  themselves  on  their 
arms.  To  be  efficient,  a  crutch  should  have  a  firm  base, 
but,  attached  as  the}1  are  to  a  steel  waist-band,  they  afford 
no  certain  support,  and  are  therefore  of  doubtful  advan- 
tage. If  a  crutch  is  to  be  used  it  can  be  used  reaching 
to  a  firm  base,  as  the  floor — ordinary  crutches  (a  wheel- 
crutch)  act  in  this  way  ;  but  the  pelvis  of  a  child  is  too 
small  to  furnish  a  steady  base. 

The  brace  should  reach  as  high  and  as  low  on  the 
trunk  as  is  possible. 

Treatment  of  Abscesses. — Treatment  of  abscesses  in  con- 
nection with  caries  of  the  spine  does  not  differ  from  that 
elsewhere  (v.  Abscess),  except  that,  owing  to  the  depth 
and  size  of  the  abscess,  it  is  with. difficulty  drained.  An 
abscess  can  be  treated  by  expectancy,  by  aspiration,  by 
injection  of  fluids — iodoform  and  glycerine — to  promote 
absorption,  and  by  incision."  When  expectancy  fails, 
aspiration  is  usually  resorted  to  ;  this,  however,  is  often 
of  little  assistance,  as  the  contents  of  the  abscess  are  usu- 
ally mixed  with  caseous  masses  which  block  the  needle. 
A  large,  free  surgical  incision  gives  better  drainage  than 
a  natural  fistulous  opening,  and  saves,  if  the  abscess  is 
situated  under  tense  fasciae,  the  patient  from  many 
months  of  discomfort.     The  essential  of  successful  iu- 
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cisionof  an  abscess  is  complete  drainage  ;  thorough  asep- 
sis is  of  the  next  importance.  Many  patients  make  good 
recoveries  after  incision  of  abscesses,  where  no  antiseptic 
precautions  have  been  taken  ;  but  the  course  is  much  less 
tedious,  attended  with  much  less  risk,  fever,  and  suppu- 
ration under  the  strictest  asepsis  than  under  other  cir- 
cumstances. 

Drainage  is  sometimes  difficult  to  secure.  Counter- 
opening  in  the  back,  through  the  quadratus  lumborum — 
near  the  spinal  column — or,  if  large  abdominal  abscesses 
are  present,  direct  incision  in  the  back,  with  counter- 
openings  in  the  groin  are  indicated. 

The  incision  of  lumbar  and  psoas  abscesses  used  form- 
erly to  be  regarded  with  much  dread.  In  cases  with  large 
abscesses,  especially  in  adults,  where  the  pus  has  chan- 
nelled its  way  through  a  long  and  devious  course  before 
coming  to  the  surface,  and  where  asepsis  is  not  thoroughly 
maintained,  the  patients  are  often  not  benefited  by  in- 
cision, and  the  death  from  hectic  and  exhaustion,  in- 
evitable in  a  natural  opening  in  these  cases,  is  not  averted, 
and  the  result  is  merely 
anticipated  by  surgical  in- 
terference. When, 
however,  drainage 
and  asepsis  can  lie 
carried  out.  inci- 
sion is  not  only  free 
from  danger,  but  is 
of  great  benefit 
to  the  patient. 

Direct   Inci- 
sion   and    Re- 
moval  of  Cari- 
ous  Bone.  — 
Direct  incision 
down    to     the 
spinal  column  in  ca- 
ries, curetting  the  ca- 
rious   vertebrae,    has 
been    proposed     and 
done ;   the   results  so 
far  have  not  been  en- 
couraging. 

Pa  r a  lysis. — The 
treatment  of  paralysis 
is  at  present  chiefly 
expectant.  Medica- 
tion is  that  employed 
in  meningitis,  com- 
pressive myelitis :  Er- 
got, iodide  of  potash, 
bromide  of  potash, 
strychnia,  physostig- 
ma,  have  been  used 
a  n  d  recommended  ; 
local  application  of 
blisters,  cautery,  ice, 
hot  water,  have  been  recommended,  and  the  use  of  the 
cautery  is  especially  advised  by  neurologists. 

The  natural  course  of  the  paralysis  is  in  recovery,  and 
in  many  cases  this  comes  unexpectedly  ;  so  that  a  care- 
ful estimate  of  the  effects  of  different  agents  is  difficult. 
Recovery  takes  place  in  a  large  majority  of  cases  under 
any  treatment. 

The  actual  cautery  is  a  tradition  of  the  neurologist, 
based  on  theoretical  grounds  and  founded  on  improve- 
ment noticed  in  a  few  cases.  In  view  of  the  very  satis- 
factory results  obtained  without  the  use  of  the  cautery, 
so  barbarous  a  means  should  not  be  employed,  unless 
supported  by  stronger  claims  than  can  at  present  be 
urged. 

Constitutional  Treatment. — Means  for  improving  the 
patient's  general  condition  are  important,  and  are  such  as 
are  employed  in  patients  with  the  tuberculous  state  else- 
where in  the  body  :  Care  as  to  diet,  proper  nutritious  food, 
tonics  and  digestives,  and  such  medicines  as  are  regarded 
as  reconstructive  (cod-liver  oil,  the  hypophosphites  of  lime, 
soda,  iron,  quinine,  etc.).  As  in  all  chronic  diseases,  med- 
ication should  vary  with  the  patient's  condition.     The 
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patient  should  be  weighed  from  time  to  time  and  an  es- 
timate formed  aa  t<>  whether  bht condition  Deeds  fattening 
or  restricted  diet,  and  whether  the  amount  ol 
allowed  Bhould  be  Increased  or  diminished. 

Exercise  and  fresh  air,  the  besl  oi  tonics,  are  to  be  di- 
rected in  Bucb  cases,  and  to  Bucb  an  amount  as  the  acute- 
ness  of  the  bj  mptoms,  the  danger  of  access  <>t  disease  by 
possible  falls  and  jars  permit,  ii  being  borne  in  mind 
that  ii"  appliance  can  !"•  used  w  bich  will  be  so  thorough 
a  means  of  fixation  that  injury  may  not  follow  violent 
falls;  and  also  that,  to  favor  the  reconstructive  proi 
essentia]  to  the  arrest  of  caries,  a  certain  amount  of  ex- 
ercise, Bunshine,  and  freedom  from  the  imprisonment  of 

the  Bick  n t,  are  of  the  greatest  advantage.     Judgment 

as  in  i In-  relative  importance  of  these  different  dan 
constitutes  the  treatment  of  the  disease. 

Summary. — The  proper  treatment  of  caries  of  the  spine 
i-  not  the  application  of  anj  method,  the  use  of  any  cor- 
Bet  or  brace,  but  the  employment  of  such  means  as  are 
ni"-i  efficient  fur  carrying  <>ut  the  object  aimed  at  A 
brace  is  useless  in  the  case  of  persons  unable  to  adjust  it, 
a  plaster  jacket  applied  about  the  trunk  is  useless  and 
brutal  surgery  in  disease  of  the  cervical  or  high  dorsal 
region.  Recumbency,  carried  to  a  point  of  depressing  the 
patient's  mental  and  physical  condition,  is  as  much  of  a 
mistake  as  to  drag  a  patient  about  who  is  anxious  to  lie 
down. 

In  the  treatment  of  these  cases,  the  surgeon  Bhould  be 
familiar  with  the  advantages  to  be  gained  by  all  methods, 
and  to  employ  each  as  the  case  may  demand,  and  for 
such  a  length  of  time  as  the  circumstances  of  the  Case 
may  require,  or  combine  the  different  methods  as  may 
be  advisable. 

In  a  general  way  lie  may  formulate  to  himself  that  : 
In  acute,  painful  cases  absolute  recumbency  with  fixation, 
combined  with  extension  in  disease  of  the  upper  part  of 
the  column,  is  the  best  method  until  the  active  stage  of 
the  disease  is  passed  ;  in  middle  and  lower  dorsal  caries, 
an  immovable  plaster  jacket,  without  head  attachment, 
will  be  found  nl  great  help  for  cases  in  the  care  of  negli- 
gent people. 

In  stages  of  convalescence,  removable  stiff  corsets, 
made  of  leather,  glue,  plaster-of-Paris,  etc.,  can  he  used 
-with  advantage. 

In  diseases  of  the  cervical,  dorsal,  and  upper  lumbar 
regions,  some  mechanical  appliances  must  be  used 
if  the  patient  i-.  no!  recumbent,  and  the  choice  will  be 
diii  cted  by  the  circumstances  of  the  case  (amount  of  care. 
expense,  sensitiveness  as  to  appearance)  between  a  plaster 
bandage  holding  neck  and  trunk,  collars,  brace-,,  etc. 

In  the  lowest  lumbar  region  recumbency,  with  or 
without  fixation  by  extension,  constitutes  the  most 
thorough  method  of  treatment,  braces  or  corsets  being 
of  value  as  a  help  for  fixation  during  recumbency  or  in 
the  stages  of  convalescence,  and  where  recumbency  is  un- 
advisable. 

Properly  constructed  braces,  designed  so  as  to  apply 
thorough  antero  posterior  support,  with  fixation  in  an 
improved  position,  form  a  method  of  treatment  most  sat- 
isfactory to  thesurgeon  capable  of  controlling  and  inspect 
ing  his  patient.  For  Mich  treatment,  however,  care  mi 
the  part  of  the  attendant  of  the  patient,  and  ready  facili- 
ties for  the  adjustment  of  braces,  are  necessary. 

Whether  recumbency  for  a  time  is  required,  or  whether 
ambulatory  treatment  with  fixation  appliances  is  suffi- 
cient, are  questions  of  judgment  in  individual  cases. 
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